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A B S T R A C T   

Climate change is perceived as a major challenge of modern times. Apart from mitigation measures, such as 
greenhouse gas emission reductions, a further means to tackle it is via the deployment of adaptation policies and 
responses, which may also help to address the natural hazards associated with it. Despite the importance of 
adaptation measures, their effectiveness is often limited by a failure to integrate actions addressing both the 
causes and symptoms of vulnerability. There is evidence that adaptation processes are largely fragmented, in
cremental, with limited capacity for transformational change. This paper suggests measures through which 
transformative adaptation may be further deployed to tackle climate challenges in conjunction with efforts that 
address poverty alleviation. The implications of this paper are two-fold. Firstly, it offers a comprehensive review 
of the literature on transformative climate change adaptation, outlining its nature and special features. Secondly, 
it contains a unique set of cases from 20 countries, predominantly from the Global South, mostly affected by 
climate change, and is one of the largest studies on the topic ever undertaken. The experiences from this paper 
will support attempts to sustain transformative adaptation and natural hazards control, which are relevant to the 
many countries suffering from climatic variations.  
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1. Introduction: contextualising transformative adaptation 

Climate change adaptation has been discussed for many years in 
relation to topics such as the efficient use of water resources and flood 
defences, the adaptation of building codes to extreme weather condi
tions and the development of drought-tolerant crops (Aguiar et al., 
2018; European Union, 2014; Lesk et al., 2016). Many of these actions 
referred to changes within the current system to address either the 
causes or symptoms of vulnerability. More recently, there have been 
calls for system transition to enable more transformational adaptation to 
climate change and its impacts (IPCC, 2018). Although some publica
tions use the terms transformative and transformational interchange
ably, in this article, we consider that transformational refers to the 
outcome of a process, while transformative is about the features of the 
process that enable the outcome. Few et al. (2017) highlight some 
further subtle differences. While transformational adaptation represents 
the transformation of the adaptation practice, transformative adaptation 
is more related to an adaptation that generates transformation, which 
includes innovation, expansion, reorganisation, and reorientation of 
societal values (Few et al., 2017). These expressions are not exclusive 
terms, however, so the same action can represent both a trans
formational and a transformative adaptation, and their basic charac
teristics are similar. Kates et al. (2012) distinguish three forms of 
transformational changes: (i) those that are adopted at a larger scale, (ii) 
those that are new and have never been used in a particular system, and 
(iii) those that transform places and shift locations. Further, Kates et al. 
(2012) explain that transformational changes can be the outcome of 
either collective or individual changes, both autonomous and explicitly 
planned. 

Huq (2017) presents transformative adaptation as the third and 
theoretical phase of adaptation to climate change. He notes that the first 
phase includes identifying and stopping maladaptation to future im
pacts, based on initial vulnerability assessments and actions that are 
enhancing vulnerability rather than reducing it. The second phase is 
characterised by incremental adaptation, and it looks at existing and 
planned investments and includes actions to make them more adaptive 
to the impacts of climate change. Arguably the second phase reflects the 
current status of adaptation. Transformative adaptation is Huq's third 
phase and is characterised by innovation, extending beyond incremental 
changes to manage additional risks and focus on systemic changes. 
Transformative adaptation acknowledges that climate change does not 
operate in a silo, and that transformation requires radical changes to the 
status quo. It considers outcomes of interventions such as investing in 
education, professional training and opportunities and in empowering 
people to become agents to enhance resilience to climate change (Huq, 
2017), and it questions the entire systems, metrics and values against 
which progress and development are assessed. 

Transformative approaches to climate change adaptation are 
considered fundamental, systemic changes that contribute to protecting 
development gains, maximising resilience and reducing the escalating 
risk of conflict from climate change (World Resources Institute, 2019). 
The nature of a transformative adaptation is both reactive and antici
patory, autonomous and planned, with the possibility of being collec
tive, individual, or organisational (Mustelin & Handmer, 2013). And it 
may require public policies that appeal to a logic of both mitigation and 
adaptation, and it may help people to recognise the link between them 
(Brink & Wamsler, 2019). Such a dramatic shift demands important 
capacities, which include leadership for transformation, capacity for 
systemic inquiry and learning from practice (Catrien et al., 2017; 
Lonsdale et al., 2015). It also requires the re-framing of adaptation 
research and practice (Wise et al., 2014) and a re-imagination of the 
future, as well as efforts to initiate the adaptation and sustain it over 
time (Kates et al., 2012). Transformative adaptation is necessarily multi- 
scale and multi-disciplinary, requiring regional actors to extend their 
scientific modelling expertise to public policy, land use planning and 
social science spheres (Shi, 2019). 

Transformative adaptation is not, however, straightforward. The 
difficulty of applying this approach is not only related to the need for 
systemic change; it is also connected to the uncertainties about climate 
change risks and adaptation benefits (Vermeulen et al., 2013), the high 
(short and medium-term) costs of transformative actions, and the 
institutional and behavioural actions that tend to maintain existing 
resource systems, power structures and policies (Kates et al., 2012). 
Kates et al. (2012) present three classes of adaptations that target 
transformation: (i) those that are adopted at a large scale or intensity, 
(ii) those that are truly new to a particular region or resource system, 
and (iii) those that transform places and shift locations. Within these 
classes, all of these adaptations can be responsive or anticipatory, 
technological or behavioural, collective or autonomous. 

Recent reports on global warming from the Intergovernmental Panel 
on Climate Change (IPCC) present transformative change as essential if 
we are to limit warming to 1.5 ◦C above pre-industrial levels, noting also 
that it is important to integrate it with sustainable development and 
complementary transformative adaptation, as incremental adaptation is 
insufficient to address the impacts of climate change (IPCC, 2018). Many 
studies have been focusing on transformative adaptation approaches 
and their importance in tackling climate change in different contexts 
(Colloff et al., 2017; Ghahramani & Bowran, 2018; Mechler & Schinko, 
2016; Ghahramani & Moore, 2015; Ghahramani & Moore, 2016; Pelling 
et al., 2015; Rippke et al., 2016; Solecki et al., 2017). 

As Fig. 1 shows, the field of transformative adaptation changes the 
dynamics and structure of systems, their economic, social and political 
relations, as well as the individual and collective beliefs and behaviours. 
The interaction among knowledge, culture and governance mechanisms, 
and in some cases among incremental, transformational and trans
formative adaptation, determines whether or not the system is capable 
of creating resilience to the challenges of climate change and natural 
disasters. 

For Revi et al. (2014), urban centres need to shift from adaptation 
and resilience to transformative adaptation that includes limiting or 
reducing greenhouse gas emissions, addressing also the root causes of 
poverty and failures in sustainable development and demanding the 
competence, capacity and willingness of local government to act on 
adaptation. Additionally, transformative adaptation requires new ways 
to evaluate and manage trade-offs between maintaining desirable as
pects of current social-ecological systems and adapting to major bio
physical changes in those systems (Colloff et al., 2017). 

Fig. 1. Characteristics of Incremental, Transformational and Trans
formative adaptation. 
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Transformative adaptation should be considered a challenge to the 
specific social structures and processes that support economic hegemony 
(Warner & Kuzdas, 2017) and a key focus of diverse empirical and 
theoretical research on climate adaptation (Shi et al., 2016). Neverthe
less, it remains unclear how transformative adaptation influences cur
rent and future climate change adaptation challenges. This paper takes 
up this challenge, departing from the following problem statement: 
whereas transformation in climate change adaptation entails changes in 
human and environment systems in order to adapt to changing climate 
conditions, the extent of such changes is not sufficiently analysed or 
documented. 

This research gap means that there are few opportunities to learn 
from such experiences. This paper addresses this problem and compre
hensively describes some of the many variables that characterise 
transformation in a climate change context, and then presents various 
cases that illustrate how transformative adaptation is being imple
mented. This unique and comprehensive set of cases may, in turn, not 
only exemplify how transformation is taking place but also inspire 
further initiatives. 

2. Usefulness of transformative adaptation and sustainable 
responses 

Transformative adaptation is increasingly being suggested as a sus
tainable approach to managing unpreventable climate change risks. 
Climate change adaptation is basically seen as increments of adaptation to 
climate and its natural variation, aimed at preventing the systems' 
destabilisation or malfunctioning at their present locations. However, in 
some instances the magnitude of vulnerabilities and risks may overwhelm 
otherwise robust resource systems. Such peculiar situations require 
transformational rather than incremental adaptations (Fedele et al., 2019; 
Hölscher et al., 2019; Kates et al., 2012). Although it is still largely in the 
stage of theory rather than implementation (Huq, 2017), evidence of the 
potential benefits of transformative adaptation is beginning to emerge. 
For instance, salinity intrusion caused by Sea Level Rise (SLR) has been 
identified as a major climate change risk to millions of residents in Ban
gladesh's low-lying coastal zones. Pregnant women are particularly 
vulnerable to the impacts of saline water consumption, and the provision 
of clean water has been proposed as an ideal incremental adaptation 
strategy. Pushing the boundaries further, the vulnerable women popula
tion could become change agents for the entirety of the country by pri
oritising their education in a radical departure from existing practice. 
Large-scale investments in quality female education may equip the 
vulnerable women population with the skills needed to make them 
employable and the resources to move away to less vulnerable towns and 
cities, away from the hazardous coastal regions. In the long term, it is 
anticipated that the effects of such investments, including generating 
educational and employment opportunities in towns further inland, will 
trigger voluntary relocation away from vulnerable areas, thereby boost
ing climate change resilience via transformative adaptation. 

A study by Clarke et al. (2018) suggested that transformative adap
tation can enable a pathway for place change, and when aided with 
educational awareness, adaptation will occur despite challenges posed 
by place attachment in most communities. Kates et al. (2012) identified 
a high level of vulnerability in some places as one of the conditions for 
transformative adaptation, and complete relocation from such high-risk 
places might be the only viable alternative. It is important to note that 
people with less affinity for a place have a higher likelihood to adopt 
transformative adaptation requiring migration from high-risk areas 
(Marshall et al., 2016). In the recent past, a nationwide family planning 
education initiative was well received by the female population, and it 
was able to reduce the population growth rate from over 3 % to less than 
2 % over a single generation (Huq, 2017). Transformative family plan
ning is essential in countries like Bangladesh, where the high unem
ployment rate is one of the chronic stressors that weaken the society's 
fabric and resilience. 

Another major advantage of transformative adaptation is the 
enlarged scale of deployment, bringing benefits to a much larger pop
ulation than usual. For instance, the natural regeneration/regreening of 
the Sahel by farmers to address drought-induced farming problems is 
very popular in the region, with about 5 million hectares in the climate 
change resilient green belt. Such widespread adaptation with much 
larger effects is synonymous with transformative adaptation and sus
tainable responses (Kates et al., 2012). Transformative adaptation also 
supports anticipatory initiatives that entail planning for future risks long 
before they occur. The UK's Thames Estuary 2100 Plan envisions 
transformative strategies for SLR by constructing an enhanced barrier at 
a separate place, in addition to avoiding construction in flood-prone 
areas after 2060. Such well-thought-out long-term plans enable the 
local authorities and residents to cope well with future risk scenarios, 
thereby enhancing the city's sustainability. Transformative approaches 
equally support innovative concepts, which could be entirely novel or an 
integrated combination of existing concepts and resources by various 
collaborators to be deployed in new locations. For example, crop in
surance against weather loss, which hitherto existed in developed 
countries, is now being implemented in a couple of developing 
countries. 

Agriculture is undoubtedly a major beneficiary of transformative 
adaptation as a means of a sustainable response to climate change. Based 
on UN projections, 6.5 billion people will be living in cities by 2050, and 
global food security is endangered due to the growing urbanisation that 
causes people to migrate from traditional agricultural centres to urban 
areas. In the U.S. alone, less than 3 % of the population is involved in 
productive farming, and 60 % of these farmers are about the age of 60 
(Harper, 2016). Transformative initiatives for adaptation in the agri
cultural sector are essential to strengthen global food security. It will 
also be required to prevent maladaptation and to minimise risks asso
ciated with conflicts. Current adaptation practices in the agriculture 
sector offer relatively limited incremental adjustments to existing sys
tems. However, the rise in extreme climate and weather events are 
beginning to neutralise the gains of such relatively minor adjustments 
(Carter et al., 2018). The scale, novelty and holistic measures provided 
by transformative adaptation are thus required to manage these impacts 
and minimise risks, enhance food security and preserve the livelihoods 
of vulnerable communities. A spike in demands for new adaptation 
initiatives to protect communities is anticipated as climate change 
threats increase in frequency and intensity (Hess et al., 2008). It is 
becoming evident that these demands cannot be entirely met by incre
mental adaptation, which underscores the significance of transformative 
adaptation in sustainable climate change adaptation. 

Transformational adaptations address large-scale interventions 
based on flexible rather than rigid ways to fix the existing situation. A 
series of smaller steps comprise the intervention at stake, attempting to 
adjust human demands in relation to problems due to climate and 
affected land changes. Nevertheless, since transformational changes 
require adequate responses, it is quite common to detect development 
actions that fail to address stimulants or that handle the source of 
vulnerability. As a result, the end change is often superficial (Warner 
et al., 2019). Transformative adaptation will be gradually more signif
icant in successfully mitigating the impacts of climate change and other 
global burdens that put pressure on social-ecological systems. New 
evaluation and managerial techniques are necessary in order to further 
develop transformative adaptation while maintaining desirable levels of 
social-ecological systems and the ability to adapt to relevant biophysical 
alterations (Colloff et al., 2017). 

Thornton and Manasfi (2010) imply that transformative adaptation 
is described as the radical approach in relation to the conventional ones, 
while Moser and Ekstrom (2010) refer to a spectrum of short-term ones 
that lead to long-term deeper transformations. Perez-Catala (2014) 
mentions that basically ‘adapting to’ and ‘adapting with’ happen to be 
the two defined distinctions of change (Pelling & Dill, 2010). In the 
‘adapting to’, the environment is the external factor, while the interest 
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rests on the response of the existing scenario when confronted with 
higher risk and vulnerability potential by adapting to situations 
maneuvered by scale or intensity increases of the approaches in effect 
(Kates et al., 2012; Rickards & Howden, 2012). In the ‘adapting with’, 
the socio-ecological systems react to change by co-developing reactions, 
and therefore the investigation of the vulnerability of the societal source 
plays a pivotal role (Rickards & Howden, 2012). When searching for 
transformative adaptation definitions, it should be taken into consider
ation how the fundamental aspects interact, while also analysing ele
ments such as governance (Aina et al., 2019), equity and sustainability. 
‘Adapting with’ instead of `adapting to`, which is considered external, 
gives the illusion that people have an influence over economic, political 
and social factors responsible for the vulnerable environmental setup 
(Perez-Catala, 2014; Rickards & Howden, 2012). This brings up the 
importance of fair and ecologically sustainable decision-making (Lons
dale et al., 2015) in climate change adaptation contexts. Fig. 2 shows the 
importance of coordination in the implementation of development 
measures that promote equity and sustainability with adaptation mea
sures that reduce the damage caused by climate change. 

Planned adaptation happens to be a way to reach sustainable soci
eties, dealing with greenhouse gas emissions and reducing vulnerability 
to climate change. Transformative adaptation is the rapid response 
when we experience extreme or rapid climate changes. Populations in 
such situations are extremely vulnerable to fundamental changes (Kates 
et al., 2012; Lonsdale et al., 2015). Sustainability based on adaptation 
policies and practices can result in consequences that have been given 
little attention (Eriksen et al., 2011). An example proving the above 
statement is the set of present adaptations for the global warming 
problem, many of which focus on short-term control of local environ
mental conditions, hoping to change weather conditions by, for 
instance, influencing energy use (Eriksen & Brown, 2011). 

In our hurry to successfully implement adaptation strategies to 
climate change, we often undermine the economic, social, and envi
ronmental objectives associated with sustainable development. Trying 
to boost sustainability for one group, often we jeopardise the 

sustainability of another one. Biodiversity often gets neglected in our 
eagerness to moderate climate risks, through specific technologies or 
infrastructural changes (Eriksen & Lind, 2009; Eriksen & O'Brien, 2007). 
Adaptive responses can have unintentional consequences on people and 
the environment, especially when we only focus on climate change 
threats as a stand-alone process without weighing the potential effects of 
the chosen strategies on the other sectors of the society (Eriksen & 
O'Brien, 2007). Climate adaptation could also bring to light the short
comings of conventional economic and social development systems that 
are charged with the generation of problems related to poverty, ineq
uity, and environmental degradation. Synergies among sustainable 
development and adaptation can offset poverty and environmental is
sues besides climate change, which has not been given appropriate 
consideration (Eriksen et al., 2011). 

Environmental efficiency (Korhonen & Seager, 2008), as well as in
cremental change (Konnolla & Unruh, 2008) perpetuate trajectories that 
cannot assure sustainability. Climate change is challenged by the above- 
mentioned trajectories and socio-technical systems, and the trajectories 
may be exactly the prerequisite to adequately address the challenge of 
climate change (Burch et al., 2014; Rotmans et al., 2001). 

Climate goals will only be met if policies embed deep changes; 
otherwise, achieving climate goals will be expensive and disruptive to 
unachievable levels (Morita et al., 2000; Swart et al., 2003). In order to 
successfully integrate climate policy, sustainability goals related to 
economics, technology, social dimensions and the environment must be 
met (Robinson et al., 2006). Sustainability is by definition woven 
throughout a broad range of policy priorities (Burch et al., 2014). 

Climate change is both an opportunity and a threat, revealing the 
true image of sustainable development risk (CCCD, 2009). Precipitation 
or hydrological regimes, while benefiting some, adversely affect 
vulnerable groups at the same time (Barnett & O'Neill, 2010). Changes 
in adaptation policies and interventions have become an urgent priority 
if we plan to reduce climate sensitivities and pursue the enforcement of 
strong sustainability responses (Eriksen & O'Brien, 2007). Adaptation, 
when socially and environmentally sustainable, is a way to work 

Fig. 2. Transformative adaptation approach to address current and future climate change adaptation challenges.  
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towards the reduction of poverty and vulnerability (Eriksen & Brown, 
2011). 

Smith (1997) emphasised the need for flexible and resilient adap
tation, rather than reactive, where the benefits will also exceed the cost 
if we truly aim at social vulnerability reduction. Adaptation is seen as a 
parallel to resilience, transition and transformation concepts (Colloff 
et al., 2017; Pelling & Dill, 2010). 

Pressure from recent developments and infrastructures has moved 
place attachment processes to higher priority, proving that proactive 
adaptation is more acceptable and fairer for individuals. Transforming 
places involuntarily because of extreme weather events or the absence of 
community involvement in decision-making processes has stigmatised 
the sustainable development of the affected ones. Populations should 
become partners and not apathetic recipients of adaptation planning in 
order to actively cooperate in the best possible solution. 

3. Methodology 

This paper identifies the extent of transformative adaptation being 
implemented in different countries around the world, the readiness level 
of the countries and the challenges to transformative adaptation therein. 
The hypothesis guiding this paper is: “developing countries pursue in
cremental adaptation because of various limitations, other than finan
cial constraints.” 

The theoretical framing of the study is based on three main elements: 
the resilience theory (which emphasises the capacity of systems to 
absorb shocks, adapt to changes, and maintain their basic functions); 
adaptive capacity (to explore how incremental changes in social, eco
nomic, and ecological systems contribute to building resilience over 
time) and the path dependence theory which suggests that past decisions 
and actions shape current and future adaptation pathways. 

Two approaches were used to collect information about trans
formative adaption and the analysis of the case studies. The first approach 
combined a desk study, literature analysis and the authors' observations. 
The approach involved a literature search from databases, government 
publications and newspaper articles. The relevant literature was identi
fied, and the contents were mapped to extract information using a set of 
questions about the prevalence of climate hazards and the responses to 
the various climate problems. The framework for the literature search 
presented by Healey and Healey (2016) was adopted when extracting 
relevant information from the literature. The case analysis was conducted 
in 20 countries across the world. Each country is considered a unit of 
analysis (Yin, 2003). The selection of these countries was premised on the 
following criteria: 1) Vulnerability to climate change; 2) Geographical, 
cultural, and socioeconomic variation; 3) Expertise of the participating 
researchers and access to field survey data for validation. 

Because developing countries are relatively more vulnerable to 
climate change (Leal Filho et al., 2019), the bulk of cities assessed in this 
study was selected from Asia and Africa, two of the continents with a 
sizeable number of vulnerable developing countries (UN DESA, 2022). 
Also, to account for variations in climate zones and peculiarities of so
cioeconomic, environmental and cultural challenges in different local
ities, the study considered the geographical distribution of countries in 
significantly diverse continents (e.g. Africa, Asia, Europe, and Oceania), 
selecting countries of different sizes, ranging from sparsely populated 
ones such as the Maldives to highly populated countries like India and 
China. Further, the ability of the research team to acquire primary data 
was prioritised in selecting some of the study locations. Thus, in addition 
to gathering evidence from the literature and collecting existing data, 
researchers who participated in this study also conducted surveys and 
discussions with local specialists in selected countries. 

The 20 selected countries include Bangladesh, Burkina Faso, 
Cambodia, China, France, India, Iran, Jamaica, Maldives, Kenya, 
Morocco, New Zealand, Pakistan, Saudi Arabia, Solomon Islands, Spain, 
Tunisia, Vietnam, Zambia and Zimbabwe. For the second approach, field 
surveys were deployed in seven of the selected case countries 

(Bangladesh, India, Maldives, Morocco, New Zealand, Tunisia, and 
Zimbabwe) to further verify the information collected so far. It is 
noteworthy that the selection of this field survey sample is based on 
convenience, determined by the ability of the research team to accu
rately acquire primary data within a reasonable time frame. 

This is based on the information and knowledge gap that needs to be 
addressed, especially with respect to what happens in individual coun
tries. The case studies examine the diversity of context, including 
geographical, cultural, socio-ecological and socio-environmental sys
tems, as well as different governance and political frameworks and how 
these may influence their vulnerability. They were used to ascertain the 
extent to which adaptation interventions may help in enabling trans
formative change, using a set of indicators. This systematic selection and 
distribution of case studies in multiple countries (Fig. 3) helps to deepen 
the understanding of global transitive efforts and paths towards trans
formative adaptation. 

The statistical analysis of the data was performed with the Statistical 
Package for the Social Sciences (SPSS). Descriptive statistics were ana
lysed to find trends and classify the adaptation strategy in each of the 20 
countries involved into incremental, transformational and/or trans
formative approaches. The analyses performed also served the purpose 
of describing the mode of transformative adaptation among the 
geographical regions. 

The novelty of the study resides on the fact that it has collected data 
from a set of countries not often investigated in a similar context and 
that it focuses on the effectiveness, feasibility, and implications of in
cremental approaches. Also, it takes a multidisciplinary approach, by 
integrating knowledge and expertise from various fields such as clima
tology, ecology, economics, sociology, and engineering. Moreover, the 
study explores the co-benefits and trade-offs associated with incremen
tal adaptation measures. 

It contributes to the literature to the extent that it emphasises the 
importance of adaptive management strategies that allow for continuous 
learning and adjustment and shows the need for context-specific adap
tation solutions that consider local socio-economic conditions, ecolog
ical characteristics, and vulnerability to climate change impacts. 

4. Results and discussion 

This section outlines the main findings from the study and focuses on 
three main areas: types of climate change responses, the characterisation 
of transformative adaptation actions and challenges to transformative 
adaptation, as well as the limitations of incremental adaptation 
implementation. 

4.1. Types of climate change responses 

A total of 20 country cases were selected, which are composed of 
coastal, interior and islands regions. There are, in total, 57 sub-units 
among the selected country cases (Fig. 4). A number of them are situ
ated in South Asia, including India. India is one of the world's countries 
most affected by climate change, whereby large-scale severe floods and 
droughts are among the main climate change impacts (Eckstein et al., 
2021). In Africa, Zimbabwe and Kenya were among the African coun
tries most affected by climate change in 2019 (Eckstein et al., 2021). 
Both are severely threatened by natural hazards such as droughts (often 
leading to desertification) caused by drastic rainfall decreases, which 
undermine their water security and food security. 

The overall case studies cover a large geographical area and diversity 
in cultural, ecological, social-ecological and socio-environmental sys
tems, governance and political frameworks. Transformative adaptation 
dynamics are synergistic with participatory processes, multi- 
institutional and multi-level collaborative practices, governance with 
the involvement of stakeholders and decision-makers, knowledge- 
sharing, climate literacy and capacity for innovation (Fedele et al., 2019; 
Mapfumo et al., 2017). 
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However, there is a need for these efforts to combine the impacts of 
incremental and transformative adaptation measures. The number of 
interventions targeting transformative options are still reduced and are 
believed to be among other factors limited by the financial capacity of 
some countries. 

The existence of many climate change hazards could justify more 
bold measures, such as transformational and transformative adaptation. 
It is important to point out that adaptation options have not been linear 
or directly proportional to the climate impacts, their magnitude, or their 
frequency (Brooks et al., 2005; Burns & Machado, 2017). If this would 
be so, countries such as Bangladesh, India, Zimbabwe, Solomon Islands 
and Pakistan would be at the forefront. 

Table 1 presents the distribution of some types of hazards in the 20 
sampled countries that were selected for the case studies and the types of 
responses seen. Six particular countries (Cambodia, Kenya, Maldives, 
Morocco, Pakistan, and Tunisia) have implemented and strengthened 
incremental adaptation measures (i.e., measures aimed at increasing 
resilience) while China, India, Zimbabwe, Bangladesh and Saudi Arabia 
have moved towards combined adaptation measures (incremental and 
transformational, i.e., measures to increase resilience and also reduce 
vulnerability). Participants from only four (4) countries - New Zealand, 
Saudi Arabia, France and Spain - have stated that they have introduced 
transformative adaptation measures, i.e., measures to reduce the root 

causes of vulnerability to climate change by moving away from unsus
tainable trajectories. These countries have also adopted combined op
tions from transformational and transformative adaptation approaches. 
In Africa, respondents from Zimbabwe, Burkina Faso and Zambia have 
mentioned that they pursue transformational adaptation measures. 
Fourteen countries among the country cases are concentrated on and 
directing efforts towards transformational adaptation (Table 1). 

4.2. Characterisation of transformative adaptation actions 

According to Table 2, transformative measures have been strongly 
favoured in sustaining community livelihoods among the selected 
countries for the case studies. About 50 % of them implement trans
formative adaptation measures aimed at community livelihoods. 

Measures focused on poverty reduction in relation to climate change 
have been concentrated in Zambia, Iran, Burkina Faso, Bangladesh and 
Spain, while innovative measures seem to be limited to New Zealand, 
Cambodia, Spain and Jamaica. 

There is a trend among African countries to promote the mainte
nance of community livelihoods, while Asian countries are directing 
their efforts to fostering environmental sustainability. 

Regarding characteristics of transformative adaptation, about 90 % 
of the countries are based on building resilience, while 10 % are based 

Fig. 3. Map plotting the countries used in the case studies.  

Fig. 4. Number of sub-units for the case analysis by countries.  
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on creative, innovative changes in norms and beliefs. Forty percent of 
these countries (New Zealand, Kenya, Cambodia, Pakistani, Vietnam, 
Bangladesh, Spain and Jamaica) have focused on resilience building and 
strengthening adaptation measures and how they may cause trans
formative changes. 

Overall, the results obtained illustrate the importance of a wider 
debate on transformation, in relation to adaptation to climate change. 
The case studies serve the purpose of deepening our understanding of 
the role of global transitive efforts and paths towards transformative 
adaptation. 

4.3. Challenges to transformative adaptation and limitations of 
incremental adaptation implementation 

The study identified various types of challenges for implementing 
transformative adaptation. About 50 % of the sampled countries are 
challenged by limited financial resources. The other problems experi
enced are:  

1. Limited government support  
2. Lack of political will  
3. Lack of cooperation and engagement of the key partners  
4. Weak institutions  
5. Limited understanding of extreme climate events and their impacts. 

All African countries face similar problems, and the lack of financial 
resources and lack of political will are the main challenges among them. 
In addition to limited financial resources, many Asian countries face 
problems such as lack of cooperation, engagement and in-depth 
knowledge of climate events as the main challenges. This scenario is 
in line with recent research on this theme (e.g., Fedele et al., 2019). 

Concerning incremental adaptation, we found that limitations are 
different between countries. Nevertheless, we found that financial 
constraint is the main limitation in about 30 % of the countries. Yet we 
also found that: 1. absence of training and education, 2. limited scales of 
project implementation, 3. limited infrastructure and technologies, and 
4. political and partner engagement are the main limitations of 60 % of 
the countries. 

Table 1 
Distribution of types of climate change responses to hazards – Incremental (I), Transformational (Tl), Transformative (Tv) - by countries in the case studies.  

Country Prevalent climate change hazards Climate change response 

I Tl Tv 

Bangladesh Cyclone, saline intrusion and severe storms X X  
Burkina Faso Extreme climate events and unreliable rainfalls  X  
Cambodia Heat, water-stress and droughts X   
China Severe typhoon X X  
France Drought and heat X  X 
India Severe droughts and flood X X  
Iran Extreme temperature changes and droughts  X  
Jamaica Intense and unpredictable rainfall and droughts  X  
Kenya Desertification X   
Maldives Sea level rise, saline intrusion and water shortage stress X   
Morocco Water stress and droughts X   
New Zealand   X X 
Pakistan Severe flood, high temperature, water stress X   
Saudi Arabia Temperature X X X 
Solomon Islands Tropical cyclones and El Niño  X  
Spain Heavy winds, intense rainfall and droughts  X X 
Tunisia Drought and heat X   
Vietnam Storms, floods, heat waves, droughts  X  
Zambia Severe rainfall decrease  X  
Zimbabwe Severe droughts X X   

Table 2 
Characterisation of transformative adaptation across the sampled countries for the case studies.  

Country Transformative adaptation Characterisation 

Bangladesh Poverty reduction, upkeeping community livelihoods and sustainability Resilience building, and change in norms and beliefs 
Burkina Faso Upkeeping community livelihood and poverty reduction Resilience building 
Cambodia Innovative, building sustainable and resilient community livelihoods Creative and innovative, resilience building and change in norms and beliefs 
China Fostering environmental and education sustainability Resilience building 
France Fostering environmental sustainability Resilience building 
India Upkeeping community livelihood Resilience building 
Iran Upkeeping livelihoods, poverty reduction and forestry sustainability Resilience building 
Jamaica Innovative, livelihoods community, fostering sustainability Creative and innovative, and resilience building 
Kenya Innovative and upkeeping community livelihoods Resilience building and change in norms and beliefs 
Maldives Upkeeping community livelihood Resilience building 
Morocco Fostering environmental sustainability Resilience building 
New Zealand Upkeeping community livelihood and innovative Creative and innovative, resilience building and change in norms and beliefs 
Pakistan Fostering environmental sustainability Creative and innovative, and change in norms and beliefs 
Saudi Arabia Fostering environmental sustainability Resilience building 
Solomon Islands Fostering environmental sustainability and upkeeping women livelihoods Resilience building 
Spain Innovative, poverty reduction and fostering sustainability Creative and innovative, and change in norms and beliefs 
Tunisia Fostering environmental sustainability Resilience building 
Vietnam Fostering environmental sustainability Resilience building, and change in norms and beliefs 
Zambia Poverty reduction Resilience building 
Zimbabwe Upkeeping community livelihood Resilience building  
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Respondents in each case were also asked to report on barriers or 
limitations to the implementation of transformative adaptation, which 
are summarised in Table 3. 

These responses are consistent with the findings from Fedele et al. 
(2019), who stated that the lack of political support, together with 
financial constraints, infrastructure and available competencies, pose 
limitations to transformative adaptation. There are two limitations to 
this study. One is the coverage of the selected countries. Countries from 
North America and South America are not included. However, there are 
selected countries that have similar socioeconomic and geographical 
contexts to the two continents. Moreover, as stated above, the Asian and 
African countries are part of the most affected countries by climate 
change. In addition, these countries are expected to be hotspots of 
population growth in the coming decades (UN DESA, 2022), thereby 
increasing the expected number of vulnerable people. Two is the bias in 
the number of subunits in each country. For instance, India has more 
subunits than China. 

5. Conclusions 

There is a consensus among scholars that global climate change is 
one of the greatest threats to poor and marginalised communities. Under 
current climate change conditions, both incremental and transformative 
adaptations are needed in order to reduce climate-induced poverty and 
social inequalities. The difference between incremental and trans
formative adaptations lies in the scope and scale of the adaptation 
measures. We broadly consider that incremental adaptation can only 
induce changes in the socio-ecological system, often without significant 
change to the basic system structure. In contrast, transformative adap
tation is a set of measures that challenge the structural root causes of 
vulnerability and adaptive capacity (Few et al., 2017). It leads to new 
arrangements, fundamentally different from the previous context, and to 
irreversible shifts of societal change. Both incremental and trans
formative adaptations require careful identification of a portfolio of 
possible options to avoid maladaptation practices. The results obtained 
confirm the hypothesis that developing countries' pursuit of incremental 

adaptation is hindered by various limitations other than financial 
constraints. 

Our findings highlight the context-specific nature of the challenges 
related to the implementation of incremental adaptation. Since this type 
of adaptation strategy tries to adjust to the complexity of the pre-existent 
institutions and socio-political systems in place, the challenges it deals 
with has to be specific, therefore, to the context in which it is imple
mented. There is no one-fits-all view at play here, and a deep under
standing of institutional mechanisms and historical and socio-political 
contexts is critical to design measures that are better suited to changing 
conditions. 

There are more generic challenges for transformative adaptation. 
Even though a number of adaptation measures are developed to address 
climate change challenges and stimulate a transformation, many of 
these initiatives lack a systematic implementation strategy. The research 
shows that implementation agents are not always aware of the content 
of the portfolio of adaptation measures, as they are not involved in the 
formulation processes. Moreover, the climate change policy process was 
designed to engage stakeholders from both the national and sub- 
national scales. But in practice, the inclusion in the process does not 
always start from the bottom nor is centred on community needs and 
aspirations (Dupuis & Biesbroek, 2013; Füssel, 2007). In most countries, 
adaptation measures and policies are designed for people, not with 
them. It is evident that systemic change or significant shift to new ar
rangements cannot happen under such circumstances. 

Lack of funding is another major barrier to transformative adapta
tion. The financial support required by countries to enhance the resil
ience of communities and enable transformation is not always available, 
and it affects their operational capacity. The situation is even more 
complex with the ongoing decentralisation process, where the re
sponsibility of collecting the financial support is handled by the local 
authorities. Given the magnitude of the task and the requirement of 
funds, national funding support is critical for the support of climate- 
related initiatives. Addressing these problems is important, so as to 
pave the way for more sustainable climate change adaptation. 

Table 3 
Countries' limitations on incremental adaptation and challenges to transformative adaptation.  

Country Limitations of incremental adaptation Barriers to transformative adaptation 

Bangladesh Ineffective protection of livelihoods, assets and food security, and short-term 
adaptation 

Lack of capital, risks of salinity, stagnation, lack of government initiatives 

Burkina Faso Limited affordability towards climate change adaptation measures Lack of stakeholder engagement, and limited climate awareness 
Cambodia Illegal logging and mining, corruption, and lack of political will Lack of political will, financial constraints, and limited community engagement 
China Lack of comprehensive measures and disaster recovery caused by a severe 

typhoon 
Limited cooperation and stakeholder engagement 

France Low impact and limited scale of adoption by individuals Limited government aid and investment 
India Financial constraints, stakeholder engagement Synchronisation and lack of cooperation 
Iran Institutional components, low participation of youth, and lack of education Limited governmental aid and educational courses for farmers 
Jamaica Lack of community training, and financial constraints Funding inaccessibility, limited government aid, and lack of investments 
Kenya Sand barriers inadequacy and financial constraints Limited financial resources and government actions 
Maldives Limited resource provision and education for sustainability Limited financial resources and lack of technological education for women 
Morocco Limited scale of adoption by individual Financial constraints, lack of political will, and oil sector's legal inflexibility 
New Zealand Financial constraints, inflexibility of stakeholders and language barriers Financial constraints, lack of political will and lack of cooperation 
Pakistan Limited focus on small landholders and limited farmer engagement Weak institutions and limited ownership of government 
Saudi Arabia Limited responses and poorly designed infrastructure Delays in implementing the construction of the drainage channels, and limited 

water availability 
Solomon 

Islands 
Infrastructure adjacent to the ocean Limited understanding of extreme events 

Spain Financial constraints, and limited technological expert support High levels of gender inequality, limited leadership, limited community 
engagement 

Tunisia Limited scale of adoption by individuals Limited government aids and investment 
Vietnam Costly, farmers cannot afford to adapt, maladaptation, and lack of provision of 

long-term benefits 
Limited awareness raising and capacity development 

Zambia Spatial and resource limitations to extend adaptation services Limited NGO and government aids, lack of scientific knowledge 
Zimbabwe Lack of investments and financial support Macroeconomic environment constraints  
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