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1. Introduction
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Disasters are signs of failures—failures of preparedness, response, and recovery. Most often 
however, disasters are failures of long-term development and risk reduction planning. They thrive 
on underlying societal challenges such as inequality or poverty that Wisner et al. (2004) termed 
“root causes” and “unsafe conditions.” The past decades have been characterised by a shift 
toward more proactive disaster risk management and the efforts to reduce vulnerabilities with the 
objective to bring about sustainably developed and resilient communities (World Bank and GFDRR 
2012). 

Thus far though, disaster risk reduction strategies have largely failed to achieve this goal. Despite 
efforts such as the Hyogo Framework for Action (HFA) and a scientifically deeper understanding of 
vulnerability, losses continue to rise (White et al. 2001; Wirtz et al. 2014). Sustainable development 
remains elusive (Dittmar 2014) with vulnerable populations and economic assets continuing to be 
placed into hazardous areas. This is concerning and exposes the gap between risk reduction 
knowledge and, particularly in regards to informing and shaping sustainable community 
development (O’Brien 2013; Schipper and Pelling 2006).

The significance of disaster risk reduction for sustainable development planning has gained 
renewed interest given the importance of disaster risk reduction for climate change adaptation. 
Disaster risk reduction as a pathway towards sustainable development reverberates in a special 
report issued by the IPCC on this topic. In this report, O’Brien et al. (2012) refer to the ability of 
disaster risk management to alter existing development trajectories as transformation, which 
“involve[s] fundamental changes in the attributes of a system, including value systems; regulatory, 
legislative, or bureaucratic regimes; financial institutions; and technological or biophysical 
systems” (O’Brien et al. 2012, 441). Transformation occurs as society learns.  This learning includes 
building partnerships, which helps to increase local capacity and contribute to institutional change.  
This in turn allows society to continually move from vulnerability, adaptation and development to 
resilience (Figure 1).

Figure 1: O'Brien et al. (2011) propose an adaptation continuum toward resilience (which results 

in lower impacts) driven by organisational and social learning, increased local capacity and 

participation.
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The concept of transformation originated in the human dimensions of global change discourse and 
centred on the transformation of settlement patterns, technology, communications, economies 
and energy (Grunwald 2014), and the resultant human impact. The notion of large-scale transitions 
in these systems as a requirement for sustainability was initially explored not only in the Bruntland 
Report (World Commission on Environment and Development 1987), but also more forcefully 
articulated in a U.S. National Research Council report, Our Common Journey (1999), and more 
recently in the United Nations Development Programme (UNDP) report, Supporting 
Transformational Change (2011), and the Intergovernmental Panel on Climate Change (IPCC) report, 
Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation (2012).  

In light of the connection between development and disaster risk reduction, it is important to 
explore what constitutes transformative disaster risk management. This literature review 
summarises our current scientific knowledge on the emerging field of transformative disaster risk 
management: what we know about the relationship between disaster risk management and 
development; how it has evolved over the past years; and where the research gaps are in our 
present knowledgeǤ This overview builds on the efforts by the ���� working group on the 
Assessment of Integrated Research on Disaster Risk (AIRDR) to provide the science-based evidence 
for the development of the post-2015 framework for disaster risk reduction 
(http://irdrinternational.org).  

Five key policy questions are addressed in this review:

•   How does transformation relate conceptually to research on vulnerability and resilience?

•   What areas of disaster risk reduction have the potential to transform development?

•   Do incremental steps of improved disaster risk management lead to transformed policy   
      and practice?

Ȉ   �hat are concrete development benefits of transformative disaster risk managementǫ

•   How can progress in disaster risk reduction and development be measured?
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This literature review summarises the current state of research based on original studies published 
in peer-reviewed journals. Its methodology replicates the approach developed by the IRDR AIRDR 
working group (Gall, Nguyen, et al. 2014). The original AIRDR database contains 1,060 
peer-reviewed, academic, English-language journal articles culled from 39 journals published 
between 1999 and 2013. For the purpose of this review, a subset of 63 transformation-related 
articles within the AIRDR database were supplemented with 182 additional articles based on a 
keyword search (Table 1) utilising the academic citation indexing and search service Web of Science. 
See the Annex for a complete listing of all reviewed publications. 

Table 1: Search terms used in Web of Science to identify additional transformation-related 

peer-reviewed journal publications.

*includes all derivatives of the word stem such as transformation, transformative, and so forth. 

By using this combined approach it was possible to minimise two biases: focusing solely on indexed 
�ournals and analysing only �ournals that publish specifically on disaster riskǤ �ome challenges 
remain and could not be overcome. Those are the exclusion of monographs, edited books, grey 
literature and non-English language publications. Books, reports, and so forth were excluded 
because a) the quality of the peer-review process is not transparent, and b) the review and 
classification criteria (see below) could not be transferredǤ Furthermore, research on war or civil 
unrest, technological hazards (e.g., oil spills, nuclear accidents), climate (e.g., carbon dioxide 
concentration, El Niño), and diseases (e.g., HIV/AIDS, malaria) were also excluded to keep the focus 
on natural hazards.

The methodology and literature analytics involved content and cluster analysis. The goal was to 
identify key topics, study areas, methodological approaches, authorship, and changes in publication 
output over timeǤ To do so, each article was reviewed and classified based onǣ study area, number 
of authors, authors’ disciplinary backgrounds, number of disciplines, authors’ countries of 
aƥliation, and the type of research partnership (eǤgǤ, academic, academicǦgovernmental)Ǥ 
�nformation on disciplinary background and type of partnership was confirmed through internet 
researchǤ �n addition, publication content was reviewed and classified using keywords capturing 
research topic, hazard type, major disasters and methodology. A publication’s original keywords 
were dismissed to ensure uniform classification across all works by the research teamǤ

A word count analysis (based on stemmed words, e.g. government, govern, governance) was 
performed on the full texts of all 245 publications to identify central themes in research on disaster 
governance (see cover for visual of word cloud). To group and classify similar research, publications 
were coded using 50 keywords derived from the initial content analysis as well as the word count 
analysis. Subsequent cluster analyses on these coded publications provided the quantitative results 
(�earson correlation coeƥcient) resulting in grouping the publications into prevalent knowledge 
domains on transformative disaster risk reduction discussed in the results section. All content 

2. Methods

Search Strings 
Disaster & development Disaster & economic benefits 
Disaster risk reduction & climate change adaptation Disaster & economic stability 
Disaster risk reduction & sustainability Disaster & economic growth 
Disaster & future growth Disaster & economic costs 
Disaster & transforma* Disaster & economic sectors 
Disaster & equity Disaster & GDP 
Disaster & externalities  
 

Search Stringsgsg
Disaster & development Disaster & economic benefits
Disaster risk reduction & climate change adaptation Disaster & economic stability
Disaster risk reduction & sustainability Disaster & economic growth
Disaster & future growth Disaster & economic costs
Disaster & transforma* Disaster & economic sectors
Disaster & equity Disaster & GDP
Disaster & externalities



7

analysis was performed in EndNote X5 and NVivo 10. 

To set the findings into a broader conte�t, additional literature was cited in the background paper 
but did not undergo the rigorous methodological steps outlined aboveǤ  These references are 
included in the reference section of the reportǤ To reiterate, all reviewed publications upon which 
the results are based are found in the Annex sectionǤ 

The results section is divided into three central research themes that emerged from the reviewed 
literatureǤ �ach research themeȄcalled a knowledge clusterȄbegins with a brief summary of the 
current state of knowledge and then moves to remaining challenges within the specific research 
domainǤ The results section concludes with knowledge gaps and systemic shortcomings in transfor-
mative disaster risk reduction researchǤ
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While increasingly pervasive in the development and sustainability literature, the concept and term 
transformation are additions to the vocabulary of disaster risk reduction. The Hyogo Framework for 
Action makes no mention of transformation and the term is also not (yet) included in the UNISDR 
terminology on disaster risk reduction (see http://www.unisdr.org/we/inform/terminology), but 
does appear in the IPCC (2012) report. Consequently, most of the research reviewed in this 
background paper draws on research conducted on climate change adaptation, vulnerability and 
resilience, where the idea of transformation has more currency rather than explicit transformative 
disaster risk reduction work. 

As Figure 2 shows, publications on transformation-related disaster risk reduction research have 
significantly increased in recent yearsǤ The primary focus remains largely at a conceptual level and is 
driven by theoretical discussions surrounding drivers (e.g., social learning) and elements of change 
(e.g., participation and mainstreaming). Research regarding assessments as well as conceptual 
frameworks on vulnerability and resilience are also of significanceǤ �t is important to point out that 
research on bottom-up approaches, new partnerships, accountability and participation is applicable 
to transformative disaster risk reduction as well as disaster governance. Although we attempted to 
avoid repeating information provided in the background paper on disaster governance (Gall, 
Cutter, et al. 2014a), some key concerns were revisited to highlight linkages.

Figure 2: The number of peer-reviewed, transformation-related journal publications per year 

shows a significant upward trend.

Broadly speaking, there are three research clusters constituting the current knowledge on 
transformative disaster risk management: 1) drivers of transformation; 2) technical and adaptive 
elements of social learning (e.g. participation, representation, and integration); and 3) case studies 
of transition.  These will be explained in more detail in the following sections.

 

3. Results
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Knowledge Clusters

1. Transformation Drivers: Vulnerability, Resilience and Social Learning

What is Known

Conceptually, much of the research addresses the initial drivers of transformation, especially 
vulnerability, resilience and social learning. This is not surprising given that in the adaptation 
continuum (�ǯ�rien et alǤ, ͖͔͕͕) vulnerability reduction, effective adaptation and higher resilience 
are pathways toward transformation. For example, when viewing transformation from a 
socialǦecological resilience framework (
underson and Holling ͖͔͔͖) systems are deemed ƪe�ible 
and have the ability to self-organise and adapt within a set of critical thresholds. On occasions, a 
disturbance of the system may be large enough that a threshold is surpassed and, instead of 
returning to the pre-event equilibrium (status quo), the system is transformed and settles into a 
new development trajectory. Transformation can occur deliberately (so-called active 
transformation) or involuntarily (so-called forced transformation) (Folke et al. 2010). In the context 
of disaster risk reduction, transformation means a “reform in over-arching political-economy 
regimes and associated cultural discourses on development, security, and risk” (Pelling 2010, 50). 

Making communities resilient is often interpreted as making them resistant to disasters and 
allowing them to functionally persist, meaning the system continuously returns to the pre-event 
state (often called engineering resilience) (Holling 1996). In such instances, the goal is a return to 
pre-disaster conditions as quickly as possible by limiting damage and losses. At present, this 
interpretation of resilience dominates—an interpretation that conceptually excludes the idea of 
transformation. Engineering resilience is characterised by traditional measures of disaster risk 
management such as hardening of infrastructure or reducing the failure probability of engineering 
designs (Cimellaro et al. 2010; Prevatt et al. 2010). Other loss reducing activities are educational 
campaigns, stronger building codes, wetland and barrier island restoration or the construction of 
early warning systems (Chapin et al. 2010). Such activities are considered adaptive; they are not 
transformative.

Another driver of resilient systems is the ability to learn from past failures and promote new 
adaptive solutions (IPCC 2012). Examples of social learning are the emergence of disaster 
governance with its collaborative, multi-party and multi-level platforms (Gall et al. 2014a), the use of 
scenarios and simulations to model and explore possible consequences (Choi and Fisher 2003; 
Easterling et al. 2000; Hallegatte and Dumas 2009); as well as adaptive actions/policies (Hyslop and 
Collins 2013; Ikefuji and Horii 2012; Pindyck and Wang 2013) or the development of publicly 
accessible information systems to educate and build trust across all stakeholders (Chapin et al. 2010; 
Troy et al. 2008). Social learning about the potential hazards in a community along with 
understanding those populations most at risk is the central contribution made by vulnerability 
science. Vulnerability assessments quantitatively or qualitatively connect the physical vulnerability, 
i.e. exposure of people and the things they value, with the social and economic characteristics of 
the exposed (Bloomer 2004; Stanga and Grozavu 2012; Sutanta et al. 2013; Wei et al. 2004). This 
knowledge has contributed to improved emergency planning by bringing vulnerable populations 
and their needs to the forefront of concerns. Children, the elderly, the poor or people with medical 
needs, among others, are now considered explicitly in emergency plans, educational campaigns, 
resource allocation and more (Bonvicini et al. 2012; Cutter and Finch 2008; Pascale et al. 2010).

Remaining Challenges

Existing knowledge on vulnerability and resilience, especially produced by vulnerability 
assessments, is often not used to inform development decision-making. For example, vulnerability 
assessments are generally spatial in nature and offer critical information for better land use 
planning and zoning, crucial tools in reducing exposure by avoiding the development of hazardous 
areas in the first place (Ahammad ͖͔͕͕; �ecken and Hughey ͖͔͕͗; Hutton and Ha�ue ͖͔͔͗)Ǥ  
However, vulnerability assessments or broader disaster risk reduction strategies are generally not 
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integrated into local or national land use planning (Guo 2012; Mahany and Keim 2012; Wamsler 
2006).  As a result, risk reduction considerations are neither a priority nor a requirement for 
development planning in many communities. When competing with societal goals such as job 
creation, affordable housing, improved infrastructure and more, these economic, political and 
societal objectives tend to out-compete risk concerns. As a result, community planners are 
unaware of the vulnerabilities or maladaptation they create by allowing development that 
ultimately increases exposure. While land use planning has transformative potential in shaping 
the social and economic development of a community, the lack of integrated land use planning 
circumvents more sustainable development. In order for land use planning to become a 
transformative tool, planners must be trained and educated (i.e., increase local planning 
capacity) and community leaders must be held accountable for reckless development decisions 
(Gero et al. 2011; Ginige et al. 2010), or what Burby (2006) calls the local government development 
paradox.

Furthermore, vulnerability research continuously identifies systemic challenges to disaster risk 
reduction, such as poverty, economic inequality and alienation among others (Becken et al. 2014; 
Gaillard et al. 2013; Tschakert et al. 2013; Wisner et al. 2004). These are widespread and pervasive 
issues in today’s societies—both rich and poor—and are normally viewed as outside the remit of 
disaster risk reduction, despite the fact that they are driving factors of vulnerability. It is generally 
presumed that remedying these underlying causes of vulnerability will reduce vulnerability. 
However, such an assumption is premature and without substantive empirical support at 
present. For example, reducing poverty measured as increase in GDP is unlikely to automatically 
translate into lower vulnerability. While the connection between vulnerability and poverty 
reduction seem obvious, there is limited empirical evidence on the conƪicts as well as synergies 
between disaster risk reduction and millennium development goals/sustainable development 
goals and additional research is needed (Cannon and Müller-Mahn 2010; Klein et al. 2007; Lei et al. 
2014). 

2. Technical and Adaptive Elements of Social Learning: Participation, Representation and  

 Integration

What is Known

Disaster risk reduction transforms existing development strategies through participation, 
representation, and integration. Research and practice has shown that a top-down, 
emergency-centric approach is only marginally successful when it comes to risk reduction, 
advocating instead that more participatory approaches are needed (IPCC 2012; UNISDR 2005; 
UNISDR 2011). In order for disaster risk reduction to realise its transformative potential it has to 
be integrated into all aspects: communities, governance, planning and development, among 
others. 

Disaster governance has emerged in recent years as an avenue for transformative disaster risk 
reduction due to its call for broader participation and better representation of stakeholders 
(Ammann et al. 2006; Johnson and Mamula-Seadon 2014; Pelling 2011; Renn 2008). Disaster 
governance encourages collective actions and expands the stakeholder coalition (e.g., 
governmental, private businesses, non-governmental entities, academia) across all scales—from 
local to global. In addition, disaster governance aims at re-organising government functions (e.g., 
administrative, managerial, regulatory) across a variety of state and non-state actors to facilitate 
vertical as well as horizontal disaster risk management and to foster and increase local capacities, 
establish trust and enhance cooperation (Boyer-Villemaire et al. 2014; Chen et al. 2013; Tompkins 
et al. 2008). Thus, good disaster governance is a key contributor to social learning and 
institutional change (Figure 1). For more information on governance and disaster risk 
management see Gall, Cutter, et al. (2014a).



The research focus on disaster governance as a vehicle for transformation is paralleled by 
research on the integration—also called mainstreaming—of disaster risk management into 
development planning. Despite repeated and long-standing calls for such mainstreaming (Ireland 
2010; World Bank and GFDRR 2012) to avoid maladaptation and the unintentional creation of 
vulnerabilities (�chipper ͖͔͔͝), success stories and effective integration are spotty (�ittmar ͖͔͕͘)Ǥ 
Most of the research discussing integration of disaster risk reduction and planning  focuses on 
poverty reduction (Ahammad 2011; Chuku 2010; Dasgupta and Baschieri 2010; Davies et al. 2008), 
diversification of livelihoods (�inner and �odin ͖͔͕͔; �etlhoilwe ͖͔͕͗; �ouliotte et alǤ ͖͔͔͝), and 
improvements to infrastructure such as housing (�oano and 
arcia ͖͔͕͕; �iunsi ͖͔͕͗; �ang ͖͔͕͘)Ǥ

Remaining Challenges

�onclusive empirical evidence of the benefits (and subse�uently transformative capacity) of 
disaster governance is lacking (
all, �utter, et alǤ ͖͔͕͘a)Ǥ 
ood disaster governance re�uires a 
delicate balance between engaging and empowering nonǦgovernmental stakeholders and building 
local capacities without ǲhollowing out of the stateǳ or ǲglocali�ationǳ (
aillard and �ercer ͖͔͕͖; 
�wyngedouw ͕ ͛͝͝)Ǥ �espite the lack of e�pertise, capacity and resources in many governments, the 
fear of loss of power is a key determinant in blocking or constraining changeȀtransformation 
(��alante ͖͔͕͖; �elling and �anuelǦ�avarrete ͖͔͕͕)Ǥ

Aside from engrained government powers and structures, the generation and use of knowledge is 
an additional obstacle to social learning and therefore transformative disaster risk reduction (Vogel 
et alǤ ͖͔͔͛)Ǥ ��perts and e�pert knowledge dominate disaster governance platforms as well as 
publicǦprivate partnershipsǤ �esearch e�ists that points to the diƥculties of implementing e�pert 
solutions, which often lack an understanding of local knowledge and culture (�ercer et alǤ ͖͔͕͖)Ǥ 
However, some research promises that the gap between e�pert and local knowledge can be 
bridged by participatory strategies (
aillard et alǤ ͖͔͕͗; 
aillard and �ercer ͖͔͕͗)Ǥ  

As mentioned earlier, not every improvement to the vulnerability, resilience or social learning result 
in disaster risk reduction (�riksen et alǤ ͖͔͕͕)Ǥ There is a lack of understanding about causality but 
also in comprehending comple� systems and the fundamental differences between disaster risk 
reduction and climate change adaptation (Collier et al. 2009). Studying the transformative 
character of disaster risk reduction on development pathways e�uates to research on a subǦset of 
e�ternal shocks to the socialǦecological systemǤ Focusing solely on a subǦset of risks (eǤgǤ, natural 
ha�ards) and aiming to improve the resilience of this subǦsystem, rather than the resilience of the 
entire socioǦecological system, may enhance the former but weaken the resilience of the latter 
(�arpenter et alǤ ͖͔͔͕)Ǥ Thus, transformation through disaster risk reduction needs to be e�amined 
in a broader conte�t such as climate change or sustainable developmentǤ To do so the synergies, 
conƪicts and feedbacks between disaster risk reduction, climate change adaptation and sustainable 
development re�uire further investigationǤ �ome research e�ist that points to differences in the 
value system, knowledge as well as spatial and temporal scales (�irkmann and Teichman ͖͔͕͔; �ei 
and �ang ͖͔͕͘; �ercer ͖͔͕͔; �omieu et alǤ ͖͔͕͔; Thomalla et alǤ ͖͔͔͚)Ǥ 

3. Case Studies on Transition 

What is Known

Mainstreaming disaster risk reduction is not solely a consideration for governmental planning. 
�esilience and social transformation can only be achieved when everyone including businesses and 
nonǦgovernmental entities, harmonise their development strategies with disaster risk reduction 
strategiesǤ For e�ample, nonǦgovernmental organisations active in humanitarian assistance 
(�nnocenti and Albrito ͖ ͔͕͕) and development work have long advocated for integrated disaster risk 
reduction into their activities (�hristoplos et alǤ ͖͔͔͕; �amsler ͖͔͔͚; �orld �ank and 
F��� ͖͔͕͖)Ǥ

11
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�n contrast, disaster risk considerations enter the forǦprofit world only in business continuity 
planning (Hyslop and �ollins ͖͔͕͗; �arape et alǤ ͖͔͕͗), which is adaptive but not transformative 
planningǤ At present, adverse effects to the bottomǦline and profitability are forcing some economic 
sectors in select locations into transformative behaviorǤ Those sectors are agriculture (�sham and 

arforth ͖͔͕͗) and tourism (�cott et alǤ ͖͔͕͕)Ǥ �n areas susceptible to disasters and climate change, 
their adverse impacts directly threaten the livelihoods of people and businesses engaged in 
agriculture and tourismǤ �t is therefore not surprising that these economic sectors are at the leading 
edge of transformationǤ 

Transformation is a processǤ �art of this process are incremental stepsȄtermed transition (Folke et 
alǤ ͖͔͕͔; �elling ͖͔͕͔)Ȅtoward transformative disaster risk reductionǤ Transitions in the agricultural 
and tourism sectors are largely induced by changes in water availability (eǤgǤ, droughts, ƪoods, 
reduction in snow cover), saltwater intrusion due to seaǦlevel rise, shifting cultivation seasons, new 
pests and diseases as well as (coastal) erosionǤ At present the ma�ority of research discusses the 
adverse effects of disasters and future challenges faced by those sectors such as the need for 
livelihood diversification, private sector investments into adaption, and even migration (Adler et alǤ 
͖͔͕͗; �aner�ee ͖ ͔͔͛; �ecken et alǤ ͖ ͔͕͘; �ronen and �hapin ͖ ͔͕͗; �akin and Appendini ͖ ͔͔͜; Han and 
�asperson ͖͔͕͕; �arsen et alǤ ͖͔͕͕; Turton et alǤ ͖͔͕͔)Ǥ �ome research e�ists on innovative solutions 
such as crop insurance, crop diversification, new crop varieties resistant to droughts, diseases, or 
salinity, and agroforestry (land use of crops or livestock with shrubs and forest) to improve soil 
moisture, nutrient content andȀor reduce landslide risk combined with water (eǤgǤ, rainwater 
harvesting, grey water use) and fertiliser (eǤgǤ, bioǦpesticides, manure) conservation techni�ues 
(�iggs et alǤ ͖ ͔͕͗; �sham and 
arforth ͖ ͔͕͗; �barra and �kees ͖ ͔͔͛)Ǥ ��amples of adaptive transitions 
in the tourism industry are the use of climate services (�cott et alǤ ͖ ͔͕͕), environmental conservation 
and protection, diversification to yearǦround tourism, hardening of infrastructure and shorelines, as 
well as new technologies, for e�ample, for snowmaking (Hopkins ͖͔͕͘; �orrison and �ickering 
͖͔͕͗)Ǥ

The use of a common property resource, iǤeǤ water, and the need to preserve and distribute it fairly, 
forces stakeholders to address the problem collectivelyǤ �t is such local connectedness in either 
formal (eǤgǤ, through cooperatives) or informal settings where local knowledge, networks, social 
capital, and good governance thrive in shaping local production and management practices (�iggs 
et alǤ ͖͔͕͗; �sham and 
arforth ͖͔͕͗)Ǥ 

Remaining Challenges

The adaptive strategies employed in the agricultural and tourism sectors represent small, 
incremental and conservative steps without an overarching guiding strategy to transformationǤ As 
a result, stakeholders can easily find themselves in a position characterised by competing and 
conƪicting interests such as water use for snowmaking vsǤ water conservationǤ �uch an 
ǲe�perimentationǳ approach is illǦsuited for strengthening livelihoods in the short or long termsǤ 
Additional financial support and training are necessary to e�plore and develop truly innovative but 
culturally sensitive techni�ues and solutions ( �iggs et alǤ ͖͔͕͗)Ǥ Adaptation strategies that involve 
comple� technological and resourceǦintensive solutions re�uire longǦterm maintenance and 
management strategies to avoid mismanagement and disrepair (�riksen et alǤ ͖͔͕͕)Ǥ
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1. Learning Processes

Beyond the context of disaster governance, there is limited, explicit research on learning processes 
in disaster risk reduction (Amundsen 2012; Bierbaum et al. 2012; Eriksen et al. 2009), especially the 
processes leading to institutional change and social transformations (Figure 1). More than a decade 
ago, White et al. (2001) pointed out that our knowledge in disaster risk management has increased 
drastically though losses continue to rise exponentially. Both of these trends have continued: 
scientific knowledge has e�panded both vertically and hori�ontally while losses have skyrocketedǤ 
Thus, we know more but have either learned little, failed to apply lessons learned, were ineffective 
or were not able keep up with global changes elsewhere. In their critique, White et al. (2001) raised 
five �uestions that are still pertinent today and could, if answered, move transformative research 
forward.

͕Ǥ ǲTo what e�tent is it that knowledge is lacking and that management of natural ha�ards  
 continues to be ƪawed by significant areas of ignoranceǫ
͖Ǥ To what e�tent is it that knowledge is available but not usedǫ
͗Ǥ To what e�tent is it that knowledge is used, but in an ineffective manner and even with  
 results contrary to those planned or e�pectedǫ
͘Ǥ To what e�tent is it that knowledge is available; is used effectively, but that it simply takes  
 time for knowledge to be applied and take effectǫ
͙Ǥ To what e�tent is it that knowledge is available; is used effectively; and produces positive  
 results, but that the best efforts have simply been overwhelmed by the scale and speed of  
 the processes that lead to the increase in vulnerability for some people and places through  
 population growth, economic expansion, and greater material wealth and through greater  
 poverty and lack of empowerment elsewhereǫǳ (�hite et alǤ ͖͔͔͕, ͜͝)Ǥ

2. Thresholds and Limits of Disaster Risk Reduction

There is a lack of knowledge and empirical evidence on thresholds to adaptation and disaster risk 
reduction. Much is known about tipping points, regime shifts and transformations in nature (Biggs 
et alǤ ͖͔͔͝; �cheffer ͖͔͔͝), but a similar understanding of the boundaries of the social system is 
absent (Alexander 2013). Some even argue that conventional assessment approaches are not 
equipped to capture these system dynamics adequately and instead call for new methodologies, 
which, for example, consider transformation barriers as well as social learning (Tschakert et al. 
2013). Thus, our present knowledge is unlikely to enable monitoring or detection of transformation 
or regime shifts in community resilience. 

The problem is aggravated by limitations of data availability and quality capturing vulnerability and 
resilience. Static baseline assessments or temporal snap-shots of community resilience or 
community vulnerability are a common tool in disaster risk reduction research and practice (Gaillard 
and Mercer 2013). In the absence of assessment standards, the underlying methodologies vary 
widely ranging from participatory approaches and interviews to sophisticated computational 
modeling (Preston et al. 2011; Tschakert et al. 2013). The accuracy of any resilience or vulnerability 
assessments depends on the quality of the selected indicators as well as their representativeness 
(Gall et al. 2014b). Moreover, measures must be sensitive enough to detect change and to track 
change in resilience or vulnerability, thus indicators must be frequently collected. This, however, is 
a major obstacle since most vulnerability assessments rely on census data, which are generally 
collected every 10 years or more. Thus, monitoring change (system transition) induced by disaster 
risk reduction efforts or evaluating adaptation strategies is challenging if not impossible (�ierbaum 
et al. 2012; Chapin et al. 2010). This data issue cuts across multiple themes of disaster risk reduction 
such as disaster governance, and applies to many progress/evaluation measures in disaster risk 

4. Knowledge Gaps
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reduction.

3. Incentives, Barriers and Power Structures

Transformative disaster risk reduction and climate change adaptation is not necessarily in the inter-
est of powerful stakeholders since it challenges the practice (and winners) of development (Cannon 
and Müller-Mahn 2010). Pelling (2014, 4) notes that “transformation has threatening and awkward 
connotations for the status-quo” because it challenges engrained policies, practices, institutions 
and governments. The consequence is that social systems are less amenable to rapid change and 
somewhat locked-in (Han and Kasperson 2011; Pelling and Manuel-Navarrete 2011). For example, 
Pelling and Manuel-Navarette (2011, 1) found in a case study on two coastal communities in Mexico 
that “a set of reinforcing institutions and actions […] support the status quo while simultaneously 
undermining longǦterm ƪe�ibility, e�uitable and sustainable developmentǤǳ

Furthermore, initiating deliberate transformation appears risky because the outcomes and benefits 
cannot be predicted with certainty. Who will engage voluntarily in a radical transformation of exist-
ing development trajectories without knowing the end game and why? Some research predicts that 
engagement is possible when current conditions are persistently undesirable, and more desirable 
alternatives exist (Amundsen 2012; O’Brien 2012). However, unacceptability of the existing state or 
desirability means different things to different people, particularly powerful stakeholdersǤ Accord-
ing to Pelling and Manuel-Navarette (2011, 2) “understanding how power is held and used is key to 
understanding how transformation is blocked or may be facilitated.” In other words who will be the 
winners and losers of transformative disaster risk reduction and new development pathways 
(O’Brien and Leichenko 2003)?

4. Systemic Shortcomings in Transformative Disaster Risk Reduction Research

The focus on drivers of transformative disaster research is mirrored in the authorship of the 245 
analysed journal articles (Appendix). The disciplines of geography, environmental studies, planning 
and development, economics and engineering dominate the research landscape (Figure 3)—similar 
to research on disaster governance (Gall, Cutter, et al. 2014a) and incentives in disaster risk manage-
ment (Gall, Cutter, et al. 2014b). These disciplines engage predominately in assessing resilience and 
vulnerability and modeling impactsǤ �isciplines that could contribute knowledge on sectorǦspecific 
transformation (e.g., business administration) or organisational and institutional learning (e.g., soci-
ology, psychology) are far less involved. Surprisingly there are low numbers of sociologists, political 
scientists or public administration academics investigating innovative or transformative aspects of 
disaster risk management. Engaging these disciplines and striking collaborations between, for 
example, planning and public administration, is critical to understanding the gap between knowl-
edge and action/implementation. 
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Figure 3: Disciplinary engagement in research on transformative disaster risk reduction.

In addition, out of the 245 analysed publications, the majority of the research was either 
theoretical/conceptual in nature (n=109) or focused on Asian countries and countries with past 
disaster failures or future climate adaptation challenges (Figure ͘)Ǥ This reƪects the infancy of this 
new topic in disaster risk management. In addition, research on transformative approaches to disas-
ter risk management in richer nations is largely absent with the exception of the U.S. and Australia. 
While research on incremental steps on the transformative capacity of disaster risk management 
and its implication for economic and social development is emerging, “radical” interventions or 
approaches are missing. 

This may be due to the fact that disaster risk reduction or climate adaptation planning is generally 
not integrated with other planning activities or other issues at local, regional or national levels. It is 
therefore imperative to create research capacity as well as research partnerships to investigate the 
effectiveness of transformative disaster risk management to trigger change and social learningǤ
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Figure 4: Research related to transformative disaster risk reduction is largely 

conceptual in nature.
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Conclusion

Although knowledge on vulnerability, adaptation and resilience has e�panded significantly in recent 
years, a rift between knowledge and actionȀchange persistsǤ �n fact, the combined effects of 
transformation barriers such as institutional structures that resist learning, lack of accountability, 
and rising vulnerabilities continue to thwart efforts for new ways to reduce the e�cessive disaster 
losses especially among the most vulnerable.

Transformative development and disaster risk reduction needs actionable research. However, 
transforming the status quo of development approaches and objectives is a tall order for disaster 
risk management, particularly in the absence of any measurable and significant progress toward 
sustainable development over the past decades (Dittmar 2014). Some argue that existing power 
relations have blocked a transformation of development over the past 40 years and that disaster 
risk reduction and climate change adaptation efforts should learn from these e�periences (�annon 
and Müller-Mahn 2010). Although disaster risk management has transformative potential, it is 
presently unclear what such a transformation should look like. What is the future direction or state 
that is desirable and for whom? 

Thus far, observed transitions in, for example, the agricultural and tourism sectors are the product 
of forced transition and immediate threats to livelihoods. Incremental steps tend to be 
conservative.  Comprehensive and radical transformations in high-risk areas such as coastal zones 
are missing and, as a result, conƪicting and competing adaptation strategies are omnipresentǤ 
�urprising is the lack of research on transformative efforts in rich countries, which should be 
well-resourced to develop innovative solutions. Notable exceptions are countries such as The 
Netherlands where transition management is part of a broader climate mitigation policy rather than 
disaster risk reduction (Rotmans et al. 2001; Smith and Kern 2009).

In order for transformation not to become the next buzzword, there must be some caution against 
the diminution of the term transformation in the context of disaster risk management by 
undermining its “radical potential” (Pelling 2014). However, maintaining an idealistic notion of 
transformation as radical change may exceed practicality and overstate what transformative 
disaster risk reduction can truly achieve. Shove (2010) even questions the suitability of social 
sciences research in tackling these issues given their focus on what she calls “the paradigm of 
‘ABC’—attitude, behaviour, and choice.” Instead she advocates societal innovation and 
fundamental social changes. 

What is needed are honest and comprehensive assessments providing concrete evidence of the 
capacity and advancements in disaster risk reduction at all scales to determine the current status 
along the adaptation continuum and the feasible progress toward transformation. The necessity is 
clear, but the barriers may be diƥcult to overcomeǤ 



18

Adler, C. E., D. McEvoy, P. Chhetri, and E. Kruk. 2013. “The Role of Tourism in a Changing Climate  
         for Conservation and Development. A Problem-Oriented Study in the Kailash Sacred Land 
         scape, Nepal.” Policy Sciences 46 (2): 161–178. doi: 10.1007/s11077-012-9168-4.
Ahammad, R. 2011. “Constraints of pro-Poor Climate Change Adaptation in Chittagong City.”   
         Environment and Urbanization 23 (2): 503–515. doi: 10.1177/0956247811414633.
Alexander, D. E. 2013. “Resilience and Disaster Risk Reduction: An Etymological Journey.” Natural  
         Hazards and Earth System Sciences 13 (11): 2707–2716. doi: 10.5194/nhess-13-2707-2013.
Ammann, Walter J., Stefanie Dannenmann, and Laurent Vulliet, eds. 2006. RISK21 - Coping with  
         Risks due to Natural Hazards in the 21st Century: Proceedings of the RISK21 Workshop, Monte  
         Verità, Ascona, Switzerland, 28 November - 3 December 2004 [Hardcover]. London: CRC Press.
Amundsen, H. 2012. “Illusions of Resilience? An Analysis of Community Responses to Change in  
         Northern Norway.” Ecology and Society 17 (4). doi: 10.5751/es-05142-170446.
�aner�ee, �opamudraǤ ͖͔͔͛Ǥ ǲ�ffect of Flood on Agricultural �ages in �angladeshǣ An �mpirical  
         Analysis.” World Development 35 (11): 1989–2009. 
         doi: http://dx.doi.org/10.1016/j.worlddev.2006.11.010.
�ecken, �Ǥ, and �Ǥ FǤ �Ǥ HugheyǤ ͖͔͕͗Ǥ ǲ�inking Tourism into �mergency �anagement �tructures to  
         Enhance Disaster Risk Reduction.” Tourism Management 36: 77–85.
         doi: 10.1016/j.tourman.2012.11.006.
Becken, S., R. Mahon, H. G. Rennie, and A. Shakeela. 2014. “The Tourism Disaster Vulnerability  
         Frameworkǣ An Application to Tourism in �mall �sland �estinationsǤǳ Natural Hazards 71 (1):  
         955–972. doi: 10.1007/s11069-013-0946-x.
�ierbaum, �osina, oel �Ǥ �mith, Arthur �ee, �aria �lair, �ynne �arter, FǤ �tuart �hapin, �aul 
         Fleming, �usan �uffo, �issy �tults, �hannon �c�eeley, �mily �asley, and �aura �erdu�coǤ ͖͔͕͖Ǥ 
         “A Comprehensive Review of Climate Adaptation in the United States: More than Before, but  
         Less than Needed.” Mitigation and Adaptation Strategies for Global Change 18 (3): 361–406.  
         doi: 10.1007/s11027-012-9423-1.
Biggs, Eloise M., E. L. Tompkins, J. Allen, C. Moon, and R. Allen. 2013. “Agricultural Adaptation to  
         Climate Change: Observations from the Mid-Hills of Nepal.” Climate and Development 5 (2).  
         Taylor Ƭ Francisǣ ͕͚͙Ȃ͕͛͗Ǥ doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͙͚͙͙͖͛͝Ǥ͖͔͕͗Ǥ͕͛͛͜͝͝Ǥ
Biggs, Reinette, Stephen R. Carpenter, and William A. Brock. 2009. “Turning Back from the Brink:  
         Detecting an Impending Regime Shift in Time to Avert It.” Proceedings of the National 
          Academy of Sciences of the United States of America 106 (3): 826–31. 
         doi: 10.1073/pnas.0811729106.
Birkmann, Jörn, and Korinna Teichman. 2010. “Integrating Disaster Risk Reduction and Climate  
         Change Adaptation: Key Challenges—scales, Knowledge, and Norms.” Sustainability Science 5  
         (2): 171–184. doi: 10.1007/s11625-010-0108-y.
�loomer, ulianǤ ͖͔͔͘Ǥ ǲ�ivided �e Fallǣ Towards an �nderstanding of �ommunity �isk 
         Assessment: A Case Study from the Lao PDR.” International Journal Mass Emergencies and 
         Disasters 22 (3): 87–108.
Boano, C., and M. Garcia. 2011. “Lost in Translation? The Challenges of an Equitable Post-Disaster  
        Reconstruction Process: Lessons from Chile.” Environmental Hazards-Human and Policy 
         Dimensions 10 (3-4): 293–309. doi: 10.1080/17477891.2011.594493.
�onvicini, �Ǥ, �Ǥ 
anapini, 
Ǥ �padoni, and �Ǥ �o��aniǤ ͖͔͕͖Ǥ ǲThe �escription of �opulation �ulnerǦ 
        ability in Quantitative Risk Analysis.” Risk Analysis 32 (9): 1576–1594. 
        doi: 10.1111/j.1539-6924.2011.01766.x.
�oyerǦ�illemaire, �Ǥ, Ǥ �enavente, Ǥ AǤ 
Ǥ �ooper, and �Ǥ �ernatche�Ǥ ͖͔͕͘Ǥ ǲAnalysis of �ower  
        �istribution and �articipation in �ustainable �atural Ha�ard �isk 
overnanceǣ A �all for Active  
        Participation.” Environmental Hazards-Human and Policy Dimensions 13 (1): 38–57.    
        doi: 10.1080/17477891.2013.864592.
�ronen, �Ǥ, and FǤ �Ǥ �hapinǤ ͖͔͕͗Ǥ ǲAdaptive 
overnance and �nstitutional �trategies for �limateǦ 
        Induced Community Relocations in Alaska.” Proceedings of the National Academy of Sciences of  
        the United States of America 110 (23): 9320–9325. doi: 10.1073/pnas.1210508110.

References



19

Burby, Raymond J. 2006. “Hurricane Katrina and the Paradoxes of Government Disaster Policy:  
        Bringing About Wise Governmental Decisions for Hazardous Areas.” The Annals of the 
         American Academy of Political and Social Science 604 (1): 171–191. doi: 10.1177/0002716205284676.
Cannon, Terry, and Detlef Müller-Mahn. 2010. “Vulnerability, Resilience and Development   
        Discourses in Context of Climate Change.” Natural Hazards 55: 621–635. 
        doi: 10.1007/s11069-010-9499-4.
Carpenter, Stephen R., B. H. Walker, John M. Anderies, and N. Abel. 2001. “From Metaphor to  
        Measurement: Resilience of What to What.” Ecosystems 4: 765.
�hapin, FǤ �tuart, �tephen �Ǥ �arpenter, 
ary �Ǥ �ofinas, �arl Folke, �ick Abel, �illiam �Ǥ �lark, �er  
        �lsson, �Ǥ �ark �tafford �mith, �rian �alker, �ran �Ǥ �oung, Fikret �erkes, �einette �iggs, Ǥ  
        �organ 
rove, �osamond �Ǥ �aylor, �velyn �inkerton, �ill �teffen, and Frederick Ǥ �wansonǤ  
        ͖͔͕͔Ǥ ǲ�cosystem �tewardshipǣ �ustainability �trategies for a �apidly �hanging �lanetǤǳ   
        Trends in Ecology & Evolution 25 (4). Elsevier: 241–9. doi: 10.1016/j.tree.2009.10.008.
�hen, Ǥ, TǤ HǤ �Ǥ �hen, �Ǥ �ertinsky, �Ǥ �umagulova, and �Ǥ �arkǤ ͖͔͕͗Ǥ ǲ�ublicǦ�rivate �artnerships  
        for the Development of Disaster Resilient Communities.” Journal of Contingencies and Crisis  
         Management 21 (3): 130–143. doi: 10.1111/1468-5973.12021.
�hoi, �nelack, and Ann FisherǤ ͖͔͔͗Ǥ ǲThe �mpacts of �ocioeconomic �evelopment and �limate  
        Change on Severe Weather Catastrophe Losses: Mid-Atlantic Region (MAR) and the U.S.”  
        Climatic Change 58 (1-2): 149–170. doi: 10.1023/a:1023459216609.
�hristoplos, �Ǥ, Ǥ �itchell, and AǤ �il�elundǤ ͖͔͔͕Ǥ ǲ�eǦFraming �iskǣ The �hanging �onte�t of   
        Disaster Mitigation and Preparedness.” Disasters 25 (3): 185–98.
�huku, �huku AgbaiǤ ͖͔͕͔Ǥ ǲ�ursuing an �ntegrated �evelopment and �limate �olicy Framework in  
        Africa: Options for Mainstreaming.” Mitigation and Adaptation Strategies for Global Change 15  
        (1): 41–52. doi: 10.1007/s11027-009-9203-8.
�imellaro, 
ian �aolo, Andrei �Ǥ �einhorn, and �ichel �runeauǤ ͖͔͕͔Ǥ ǲFramework for Analytical  
        �uantification of �isaster �esilienceǤǳ Engineering Structures 32 (11): 3639–3649.    
        doi: 10.1016/j.engstruct.2010.08.008.
�inner, Ǥ �Ǥ, and �Ǥ �odinǤ ͖͔͕͔Ǥ ǲ�ivelihood �iversification in Tropical �oastal �ommunitiesǣ A  
         �etworkǦ�ased Approach to Analy�ing Ǯ�ivelihood �andscapesǤǯǳ Plos One 5 (8).    
         doi: 10.1371/journal.pone.0011999.
�ollier, �illiam �Ǥ, �asey �Ǥ acobs, Alark �a�ena, ulianne �akerǦ
allegos, �atthew �arroll, and  
         
ary �Ǥ �oheǤ ͖͔͔͝Ǥ ǲ�trengthening �ocioǦ�cological �esilience through �isaster �isk �educǦ 
         tion and �limate �hange Adaptationǣ �dentifying 
aps in an �ncertain �orldǤǳ Environmental  
         Hazards 8 (3): 171–186. doi: 10.3763/ehaz.2009.0021.
Cutter, Susan L., and Christina Finch. 2008. “Temporal and Spatial Changes in Social Vulnerability to  
         Natural Hazards.” Proceedings of the National Academy of Sciences of the United States of  
         America 105 (7): 2301–2306.
Dasgupta, Aisha, and Angela Baschieri. 2010. “Vulnerability to Climate Change in Rural Ghana:  
         Mainstreaming Climate Change in Poverty-Reduction Strategies.” Journal of International  
         Development 22 (6): 803–820. doi: 10.1002/jid.1666.
�avies, �Ǥ, �Ǥ 
uenther, Ǥ �eavy, TǤ �itchell, and TǤ TannerǤ ͖͔͔͜Ǥ ǲǮAdaptive �ocial �rotectionǯǣ  
         Synergies for Poverty Reduction.” Ids Bulletin-Institute of Development Studies 39 (4): 105–112.
�ittmar, �Ǥ ͖͔͕͘Ǥ ǲ�evelopment towards �ustainabilityǣ How to udge �ast and �roposed   
         Policies?” Science of the Total Environment 472: 282–288. doi: 10.1016/j.scitotenv.2013.11.020.
��alante, �iyantiǤ ͖͔͕͖Ǥ ǲǮAdaptive 
overnance and �esilienceǣ The �ole of �ultiǦ�takeholder   
         �latforms in �isaster �isk �eductionǤǯǳ Natural Hazards and Earth System Sciences 12 (9):   
         2923–2942. doi: 10.5194/nhess-12-2923-2012.
Eakin, H., and K. Appendini. 2008. “Livelihood Change, Farming, and Managing Flood Risk in the  
         Lerma Valley, Mexico.” Agriculture and Human Values 25 (4): 555–566. doi: 10.1007/s10460- 
         008-9140-2.
Easterling, D. R., G. A. Meehl, C. Parmesan, S. A. Changnon, T. R. Karl, and L. O. Mearns. 2000.  
         ǲ�limate ��tremesǣ �bservations, �odeling, and �mpactsǤǳ Science 289 (5487): 2068–2074.  
         doi: 10.1126/science.289.5487.2068.



20

Eriksen, Siri, Paulina Aldunce, Chandra Sekhar Bahinipati, Rafael D’Almeida Martins, John Isaac  
         Molefe, Charles Nhemachena, Karen L. O’Brien, Felix Olorunfemi, Jacob Park, Linda Sygna,  
         and Kirsten Ulsrud. 2011. “When Not Every Response to Climate Change Is a Good One: Identi- 
         fying Principles for Sustainable Adaptation.” Climate and Development 3 (1): 7–20.   
         doi: 10.3763/cdev.2010.0060.
Eriksen, Siri, Cecilie Ø. Yen, Sjur Kasa, and Anders Underthun. 2009. “Weakening Adaptive Capaci- 
         tyǫ �ffects of �rgani�ational and �nstitutional �hange on the Housing �ector in �orwayǤǳ  
         Climate and Development 1 (2): 111–129. doi: 10.3763/cdev.2009.0014.
Esham, Mohamed, and Chris Garforth. 2013. “Climate Change and Agricultural Adaptation in Sri  
         �ankaǣ A �eviewǤǳ Climate and Development 5 (1): 66–76. doi: 10.1080/17565529.2012.762333.
Folke, �arl, �tephen �Ǥ �arpenter, �rian �alker, �arten �cheffer, Terry �hapin, and ohan �ockǦ 
         strÚmǤ ͖͔͕͔Ǥ ǲ�esilience Thinkingǣ �ntegrating �esilience, Adaptability and TransformabilityǤǳ  
         Ecology and Society 15 (4):20.

aillard, Ǥ �Ǥ, and essica �ercerǤ ͖͔͕͖Ǥ ǲFrom �nowledge to Actionǣ �ridging 
aps in �isaster �isk  
         Reduction.” Progress in Human Geography 37 (1): 93–114. doi: 10.1177/0309132512446717.

aillard, Ǥ �Ǥ, and essica �ercerǤ ͖͔͕͗Ǥ ǲFrom �nowledge to Actionǣ �ridging 
aps in �isaster �isk  
         Reduction.” Progress in Human Geography 37 (1): 93–114. doi: 10.1177/0309132512446717.

aillard, Ǥ �Ǥ, �Ǥ �onteil, AǤ �errillatǦ�ollomb, �Ǥ �haudhary, �Ǥ �haudhary, �Ǥ �haudhary, FǤ 
ia��i,  
         and Ǥ �Ǥ �Ǥ �adagǤ ͖͔͕͗Ǥ ǲ�articipatory ͗Ǧ�imension �appingǣ A Tool for �ncouraging 
         Multi-Caste Collaboration to Climate Change Adaptation and Disaster Risk Reduction.” Applied  
          Geography 45: 158–166. doi: 10.1016/j.apgeog.2013.09.009.
Gall, Melanie, Susan L. Cutter, and Khai Nguyen. 2014a. Governance in Disaster Risk Management.  
          Columbia, SC: United Nations International Strategy for Disaster Reduction (UN/ISDR), 
         Integrated Research on Disaster Risk International Centre of Excellence.
———. 2014b. Incentives in Disaster Risk Management. Columbia, SC: United Nations International  
         Strategy for Disaster Reduction (UN/ISDR), Integrated Research on Disaster Risk International  
         Centre of Excellence.
Gall, Melanie, Khai Nguyen, and Susan L. Cutter. 2014. “Integrated Research on Disaster Risk: Is It  
         Really Integrated?” International Journal of Disaster Risk Reduction.

ero, AǤ, �Ǥ �eheu�, and �Ǥ �omineyǦHowesǤ ͖͔͕͕Ǥ ǲ�ntegrating �isaster �isk �eduction and   
         �limate �hange Adaptation in the �acificǤǳ Climate and Development 3 (4): 310–327.   
         doi: 10.1080/17565529.2011.624791.

inige, �Ǥ, �Ǥ Amaratunga, and �Ǥ HaighǤ ͖͔͕͔Ǥ ǲ�eveloping capacities for disaster risk reduction in  
         the built environment: capacity analysis Sri Lanka.” International Journal of Strategic Property  
         Management 14 (4): 287–303. doi: 10.3846/ijspm.2010.22.

runwald, AǤ ͖͔͕͘Ǥ ǲ�ustainability �esearch as �nterǦ and TransǦ�isciplinary Activityǣ The �ase of  
         
erman �nergiewendeǤǳ Problemy Ekorozwoju 9 (1): 11–20.

underson, �ance HǤ, and �Ǥ �Ǥ HollingǤ ͖͔͔͖Ǥ Panarchy: Understanding Transformations in Human  
          and Natural Systems. Washington, DC: Island Press.

uo, �anǤ ͖͔͕͖Ǥ ǲ�rban �esilience in �ostǦ�isaster �econstructionǣ Towards a �esilient �evelopǦ 
         ment in Sichuan, China.” International Journal of Disaster Risk Science 3 (1): 45–55.   
         doi: 10.1007/s13753-012-0006-2.
Hallegatte, �Ǥ, and �Ǥ �umasǤ ͖͔͔͝Ǥ ǲ�an �atural �isasters Have �ositive �onse�uencesǫ �nvestiǦ 
         gating the �ole of �mbodied Technical �hangeǤǳ Ecological Economics 68 (3): 777–786.   
         doi: 10.1016/j.ecolecon.2008.06.011.
Han, 
uoyi, and �oger �Ǥ �aspersonǤ ͖͔͕͕Ǥ ǲ�ilemmas and �athways to �ealing with Flood �robǦ 
         lems in TwentyǦFirst �entury �hinaǤǳ International Journal of Disaster Risk Science 2 (3): 21–30.  
         doi: 10.1007/s13753-011-0013-8.
Holling, �Ǥ �Ǥ ͕͚͝͝Ǥ ǲ�ngineering �esilience versus �cological �esilienceǤǳ In Engineering within  
          Ecological Constraints, edited by �eterǤ �Ǥ �chul�e, ͕͗Ȃ͘͘Ǥ �ashington, �Ǥ�Ǥǣ �ational 
         Academies Press.
Hopkins, �Ǥ ͖͔͕͘Ǥ ǲThe �ustainability of �limate �hange Adaptation �trategies in �ew �ealandǯs �ki  
         Industry: A Range of Stakeholder Perceptions.” Journal of Sustainable Tourism 22 (1): 107–126.  
         doi: 10.1080/09669582.2013.804830.



21

Hutton, David, and C. E. Haque. 2003. “Patterns of Coping and Adaptation among Erosion-Induced  
         Displacees in Bangladesh: Implications for Hazard Analysis and Mitigation.” Natural Hazards  
         29: 405-421.
Hyslop, M. P., and A. E. Collins. 2013. “Hardened Institutions and Disaster Risk Reduction.” 
         Environmental Hazards-Human and Policy Dimensions 12 (1): 19–31. 
         doi: 10.1080/17477891.2012.737720.
Ibarra, Hector, and Jerry Skees. 2007. “Innovation in Risk Transfer for Natural Hazards Impacting  
         Agriculture.” Environmental Hazards 7 (1): 62–69. doi: 10.1016/j.envhaz.2007.04.008.
Ikefuji, M., and R. Horii. 2012. “Natural Disasters in a Two-Sector Model of Endogenous Growth.”  
         Journal of Public Economics 96 (9-10): 784–796. doi: 10.1016/j.jpubeco.2012.05.005.
Innocenti, D., and P. Albrito. 2011. “Reducing the Risks Posed by Natural Hazards and Climate  
         �hangeǣ The �eed for a �articipatory �ialogue between the �cientific �ommunity and �olicy  
         Makers.” Environmental Science & Policy 14 (7): 730–733. doi: 10.1016/j.envsci.2010.12.010.
IPCC. 2012. Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
          Adaptation. A Special Report of Working Groups I and II of the Intergovernmental Panel on Climate  
         Change. Edited by Christopher B. Field, Vicente Barros, Thomas F. Stocker, and Qin Dahe.  
         Cambridge: Cambridge University Press. doi: 10.1017/CBO9781139177245.
Ireland, Philip. 2010. “Climate Change Adaptation and Disaster Risk Reduction: Contested Spaces  
         and Emerging Opportunities in Development Theory and Practice.” Climate and Development 2  
         (4): 332–345. doi: 10.3763/cdev.2010.0053.
Johnson, L. A., and L. Mamula-Seadon. 2014. “Transforming Governance: How National Policies  
         and Organizations for Managing Disaster Recovery Evolved Following the 4 September 2010  
         and 22 February 2011 Canterbury Earthquakes.” Earthquake Spectra 30 (1): 577–605.   
         doi: 10.1193/032513eqs078m.
�etlhoilwe, �phemelang ǤǤ ͖͔͕͗Ǥ ǲ�mproving �esilience to �rotect �omen against Adverse �ffects  
         of Climate Change.” Climate and Development 5 (2): 153–159.doi: 10.1080/17565529.2013. 
         789788.
Kiunsi, R. 2013. “The Constraints on Climate Change Adaptation in a City with a Large Development  
         �eficitǣ The �ase of �ar �s �alaamǤǳ Environment and Urbanization 25 (2): 321–337.   
         doi: 10.1177/0956247813489617.
Klein, Richard J. T., Siri E. H. Eriksen, Lars O. Næss, Anne Hammill, Thomas M. Tanner, Carmenza  
         Robledo, and Karen L. O’Brien. 2007. “Portfolio Screening to Support the Mainstreaming of  
         Adaptation to Climate Change into Development Assistance.” Climatic Change 84 (1): 23–44.  
         doi: 10.1007/s10584-007-9268-x.
Larsen, R. K., E. Calgaro, and F. Thomalla. 2011. “Governing Resilience Building in Thailand’s   
         Tourism-Dependent Coastal Communities: Conceptualising Stakeholder Agency in Social- 
         Ecological Systems.” Global Environmental Change-Human and Policy Dimensions 21 (2): 481– 
         491. doi: 10.1016/j.gloenvcha.2010.12.009.
Lei, Y. D., and J. Wang. 2014. “A Preliminary Discussion on the Opportunities and Challenges of  
         Linking Climate Change Adaptation with Disaster Risk Reduction.” Natural Hazards 71 (3):  
         1587–1597. doi: 10.1007/s11069-013-0966-6.
Lei, Y. D., J. A. Wang, Y. J. Yue, H. J. Zhou, and W. X. Yin. 2014. “Rethinking the Relationships of  
         Vulnerability, Resilience, and Adaptation from a Disaster Risk Perspective.” Natural Hazards 70  
         (1): 609–627. doi: 10.1007/s11069-013-0831-7.
Mahany, M. J., and M. E. Keim. 2012. “Challenges and Strategies for Climate Change Adaptation  
         Among �acific �sland �ationsǤǳ Disaster Medicine and Public Health Preparedness 6 (4): 
         415–423.
Mercer, Jessica. 2010. “Disaster Risk Reduction or Climate Change Adaptation: Are We Reinventing  
         the Wheel?” Journal of International Development 22 (2): 247–264. doi: 10.1002/jid.1677.
Mercer, Jessica, Ilan Kelman, B. Alfthan, and T. Kurvits. 2012. “Ecosystem-Based Adaptation to  
         Climate Change in Caribbean Small Island Developing States: Integrating Local and External  
         Knowledge.” Sustainability 4 (8): 1908–1932. doi: 10.3390/su4081908.
Morrison, C., and C. Pickering. 2013. “Limits to Climate Change Adaptation: Case Study of the 
         Australian Alps.” Geographical Research 51 (1): 11–25. doi: 10.1111/j.1745-5871.2012.00758.x.
NRC. 1999. Our Common Journey: A Transition toward Sustainability. Washington D.C.: National  
         Academy Press.



22

�ǯ�rien, 
eoff, Tahia �evisscher, Thomas �Ǥ �owning, and �an TellamǤ ͖͔͕͕Ǥ ǲ�onclusionsǤǳ �n The  
          Adaptation Continuum: Groundwork for the Future, edited by Tahia �evisscher, 
eoff �ǯ�rien,  
         �hil �ǯ�eefe, and �an Tellam, ͕͗͘Ȃ͙͙͗Ǥ �eusden, The �etherlandsǣ �ambert Academic 
         �ublishingǤ
�ǯ�rien, �aren �Ǥ ͖͔͕͖Ǥ ǲ
lobal �nvironmental �hange ��ǣ From Adaptation to �eliberate 
         TransformationǤǳ Progress in Human Geography ͚͗ (͙)ǣ ͚͚͛Ȃ͚͚͛Ǥ 
         doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͔͕͖͙͕͕͖͙͚͗͗͛͛͘͝Ǥ
ȄȄȄǤ ͖͔͕͗Ǥ ǲ
lobal �nvironmental �hange ���ǣ �losing the 
ap between �nowledge and ActionǤǳ  
          Progress in Human Geography ͗͛ (͘)ǣ ͙͛͜Ȃ͙͚͝Ǥ doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͔͕͖͙͕͖͚͙͗͗͘͜͝͝͝Ǥ
�ǯ�rien, �aren �Ǥ, and �obin �Ǥ �eichenkoǤ ͖͔͔͗Ǥ ǲ�inners and �osers in the �onte�t of 
lobal  
         �hangeǤǳ Annals of the Association of American GeographersǤ ͗͝ (͕)ǣ ͜͝Ǧ͕͔͗Ǥ
�ǯ�rien, �aren, �ark �elling, Anand �atwardhan, �t±phane Hallegatte, Andrew �askrey, Taikan 
         �ki, �rsula �swaldǦ�pring, Thomas Ǥ �ilbanks, and �Ǥ�Ǥ �andaǤ ͖͔͕͖Ǥ ǲToward a �ustainable 
         and �esilient FutureǤǳ In Managing the Risks of Extreme Events and Disasters to Advance 
          Climate Change Adaptation: A Special Report of Working Groups I and II of the 
         Intergovernmental Panel on Climate Change, edited by �hristopher �Ǥ Field, �Ǥ �arros, Thomas 
         FǤ �tocker, �Ǥ �in, �ǤǤ �okken, �ristie �Ǥ �bi, �Ǥ�Ǥ �astrandrea, �ǤǤ �ach, 
ǤǦ�Ǥ �lattner, �Ǥ�Ǥ 
         Allen, �Ǥ Tignor, and �Ǥ�Ǥ �idgley, ͗͛͘Ȃ͚͘͜Ǥ �ambridge, �Ǥ�Ǥǣ �ambridge �niversity �ressǤ
�arape, �handana, �hinthaka �remachandra, �asayuki Tamura, Abdul �ari, �an�ith �isanayake,  
         �uminda �elikanna, �hengye in, and �asami �ugiuraǤ ͖͔͕͗Ǥ ǲ�uilding �amage and �usiness  
         �ontinuity �anagement in the �vent of �atural Ha�ardsǣ �ase �tudy of the ͖͔͔͘ Tsunami in 
         �ri �ankaǤǳ Sustainability ͙ (͖)ǣ ͙͚͘Ȃ͛͛͘Ǥ doiǣ ͕͔Ǥ͔͗͗͝Ȁsu͙͔͖͔͙͚͘Ǥ
�ascale, �Ǥ, FǤ �dao, and AǤ �oleǤ ͖͔͕͔Ǥ ǲA �odel for Assessing the �ystemic �ulnerability in 
         �andslide �rone AreasǤǳ Natural Hazards and Earth System Sciences ͕͔ (͛)ǣ ͕͙͙͛Ȃ͕͙͔͝Ǥ 
         doiǣ ͕͔Ǥ͙͕͘͝ȀnhessǦ͕͔Ǧ͕͙͙͛Ǧ͖͔͕͔Ǥ
�elling, �arkǤ ͖͔͕͔Ǥ Adaptation to Climate Change: From Resilience to TransformationǤ �ew �orkǣ  
         �outledgeǤ
ȄȄȄǤ ͖͔͕͕Ǥ ǲ�rban 
overnance and �isaster �isk �eduction in the �aribbeanǣ The ��periences of  
         ��fam 
�Ǥǳ Environment and Urbanization ͖͗ (͖)ǣ ͗͗͜Ȃ͔͔͘Ǥ doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͙͚͖͕͕͕͔͔͕͖͛͘͘͜͝Ǥ
ȄȄȄǤ ͖͔͕͘Ǥ ǲTransformationǣ A �enewed �indow on �evelopment �esponsibility for �isk 
         �anagementǤǳ Journal of Extreme Events ͕ (͕)ǣ ͕͔͖͔͔͗͘Ǥ �orld �cientific �ublishing �ompanyǣ  
         ͕͔͖͔͔͗͘Ǥ doiǣ ͕͔Ǥ͕͕͖͘Ȁ�͖͙͚͕͔͖͔͔͙͗͛͗͛͗͘͘Ǥ
�elling, �ark, and �avid �anuelǦ�avarreteǤ ͖͔͕͕Ǥ ǲFrom �esilience to Transformationǣ The Adaptive  
         �ycle in Two �e�ican �rban �entersǤǳ Ecology and Society ͕͚ (͖)ǣ͕͕Ǥ
�indyck, �obert �, and �eng �angǤ ͖͔͕͗Ǥ ǲThe �conomic and �olicy �onse�uences of 
         �atastrophesǤǳ American Economic Journal-Economic Policy ͙ (͘)ǣ ͔͚͗Ȃ͗͗͝Ǥ 
         doiǣ ͕͔Ǥ͕͖͙͛ȀpolǤ͙Ǥ͘Ǥ͔͚͗Ǥ
�ouliotte, ennifer, �arry �mit, and �isa �esterhoffǤ ͖͔͔͝Ǥ ǲAdaptation and �evelopmentǣ 
         �ivelihoods and �limate �hange in �ubarnabad, �angladeshǤǳ Climate and Development ͕ (͕)ǣ 
         ͕͗Ȃ͚͘Ǥ doiǣ ͕͔Ǥ͚͗͛͗ȀcdevǤ͖͔͔͝Ǥ͔͔͔͕Ǥ
�reston, �en�amin �Ǥ, �mma Ǥ �uen, and �ichard �Ǥ �estawayǤ ͖͔͕͕Ǥ ǲ�utting �ulnerability to  
         �limate �hange on the �apǣ A �eview of Approaches, �enefits, and �isksǤǳ Sustainability  
         �cience ͚ (͖)ǣ ͕͛͛Ȃ͖͔͖Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͚͖͙Ǧ͔͕͕Ǧ͔͕͖͝Ǧ͕Ǥ
�revatt, �Ǥ �Ǥ, �Ǥ AǤ �upignyǦ
irou�, and FǤ Ǥ �astersǤ ͖͔͕͔Ǥ ǲ�ngineering �erspectives on �educing  
         Hurricane �amage to Housing in �A����� �aribbean �slandsǤǳ Natural Hazards Review ͕͕ (͘)ǣ  
         ͕͔͘Ȃ͕͙͔Ǥ doiǣ ͕͔Ǥ͕͔͚͕Ȁ(asce)nhǤ͕͙͖͛Ǧ͚͚͝͝Ǥ͔͔͔͔͔͕͛Ǥ
�enn, �rtwinǤ ͖͔͔͜Ǥ Risk GovernanceǤ �ashington �Ǥ�Ǥǣ �arthscanǤ
�omieu, �Ǥ, TǤ �elle, �Ǥ �chneiderbauer, �Ǥ �elling, and �Ǥ �inchonǤ ͖͔͕͔Ǥ ǲ�ulnerability Assessment  
         within �limate �hange and �atural Ha�ard �onte�tsǣ �evealing 
aps and �ynergies through  
         �oastal ApplicationsǤǳ Sustainability Science ͙ (͖)ǣ ͕͙͝Ȃ͕͔͛Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͚͖͙Ǧ͔͕͔Ǧ͔͕͕͖Ǧ͖Ǥ
�otmans, an, �en± �emp, and �ar�olein van AsseltǤ ͖͔͔͕Ǥ ǲ�ore �volution than �evolutionǣ 
         Transition �anagement in �ublic �olicyǤǳ Foresight ͗ (͕)ǣ ͕͙Ȃ͕͗Ǥ doiǣ ͕͔Ǥ͕͕͔͜Ȁ͕͚͚͚͔͕͕͔͔͔͔͗͗͗͘͜͜Ǥ
�cheffer, �artenǤ ͖͔͔͝Ǥ Critical Transitions in Nature and SocietyǤ �rinceton, �ǣ �rinceton 
         �niversity �ressǤ



23

Schipper, E. Lisa F. 2009. “Meeting at the Crossroads?: Exploring the Linkages between Climate  
         Change Adaptation and Disaster Risk Reduction.” Climate and Development 1 (1): 16–30.   
         doi: 10.3763/cdev.2009.0004.
Schipper, E. Lisa F., and Mark Pelling. 2006. “Disaster Risk, Climate Change and International 
         Development: Scope For, and Challenges To, Integration.” Disasters 30 (1): 19–38. 
         doi:10.1111/j.1467- 9523.2006.00304.x.
Scott, D. J., C. J. Lemieux, and L. Malone. 2011. “Climate Services to Support Sustainable Tourism  
         and Adaptation to Climate Change.” Climate Research 47 (1-2): 111–122. doi: 10.3354/cr00952.
Shove, Elizabeth. 2010. “Beyond the ABC: Climate Change Policy and Theories of Social Change.”  
         Environment and Planning A 42 (6): 1273–1285.
Smith, Adrian, and Florian Kern. 2009. “The Transitions Storyline in Dutch Environmental Policy.”  
         Environmental Politics 18 (1): 78–98. doi: 10.1080/09644010802624835.
Stanga, I. C., and A. Grozavu. 2012. “Quantifying Human Vulnerability in Rural Areas: Case Study of  
         Tutova Hills (Eastern Romania).” Natural Hazards and Earth System Sciences 12 (6): 1987–2001.  
         doi: 10.5194/nhess-12-1987-2012.
Sutanta, H., A. Rajabifard, and I. D. Bishop. 2013. “Disaster Risk Reduction Using Acceptable Risk  
         Measures for Spatial Planning.” Journal of Environmental Planning and Management 56 (6):  
         761–785. doi: 10.1080/09640568.2012.702314.
Swyngedouw, E. 1997. “Neither Global Nor Local: ‘Glocalization’ and the Politics of Scale”. In Spaces  
          of Globalization: Reasserting the Power of the Local, edited by Kevin R. Cox. New York:   
         Guilford/Longman, 137-166.
Thomalla, Frank, Thomas E Downing, Erika Spanger-Siegfried, Guoyl Han, and Johan Rockström.  
         2006. “Reducing Hazard Vulnerability; towards a Common Approach between Disaster Risk  
         Reduction and Climate Adaptation.” Disasters 30 (1): 39–48.
Tompkins, Emma L., M. C. Lemos, and E. Boyd. 2008. “A Less Disastrous Disaster: Managing   
         Response to Climate-Driven Hazards in the Cayman Islands and NE Brazil.” Global Environmental  
         Change-Human and Policy Dimensions 18 (4): 736–745. doi: 10.1016/j.gloenvcha.2008.07.010.
Troy, Douglas A., Anne Carson, Jean Vanderbeek, and Anne Hutton. 2008. “Enhancing Community- 
         Based Disaster Preparedness with Information Technology.” Disasters 32 (1): 149–165.   
         doi: 10.1111/j.1467-7717.2007.01032.x.
Tschakert, Petra, Bob van Oort, Asuncion Lera St. Clair, and Armando LaMadrid. 2013. “Inequality  
         and Transformation Analyses: A Complementary Lens for Addressing Vulnerability to Climate  
         Change.” Climate and Development 5 (4): 340–350. doi: 10.1080/17565529.2013.828583.
Turton, S., T. Dickson, W. Hadwen, B. Jorgensen, T. Pham, D. Simmons, P. Tremblay, and R. Wilson.  
         2010. “Developing an Approach for Tourism Climate Change Assessment: Evidence from Four  
         Contrasting Australian Case Studies.” Journal of Sustainable Tourism 18 (3): 429–447.   
         doi: 10.1080/09669581003639814.
UNDP. 2011. Supporting Transformational Change: Case Studies of Sustained and Successful 
         Development Cooperation. New York, NY: United Nations Development Programme (UNDP).
UNISDR. 2005. “World Conference on Disaster Reduction, 18-2 January 2005, Kobe, Hyogo, Japan.”  
         Geneva: United Nations.
———. 2011. Global Assessment Report on Disaster Risk Reduction. Oxford, UK: United Nations  
         Publications.
�ogel, �oleen, �usanne �Ǥ �oser, �oger �Ǥ �asperson, and 
eoffrey �Ǥ �abelkoǤ ͖͔͔͛Ǥ ǲ�inking  
         Vulnerability, Adaptation, and Resilience Science to Practice: Pathways, Players, and 
         Partnerships.” Global Environmental Change 17 (3-4): 349–364. 
         doi: 10.1016/j.gloenvcha.2007.05.002.
Wamsler, C. 2006. “Integrating Risk Reduction, Urban Planning and Housing: Lessons from El 
         Salvador.” Open House International 31 (1): 71–83.
Wang, C. H. 2014. “Regulating Land Development in a Natural Disaster-Prone Area: The Roles of  
         Building Codes.” Resource and Energy Economics 36 (1): 209–228.      
         doi: 10.1016/j.reseneeco.2012.10.002.
Wei, Yi-Ming, Ying Fan, Cong Lu, and Hsien-Tang Tsai. 2004. “The Assessment of Vulnerability to 
         Natural Disasters in China by Using the DEA Method.” Environmental Impact Assessment Review  
         24 (4): 427–439. doi: 10.1016/j.eiar.2003.12.003.



24

White, Gilbert F, Robert W Kates, and Ian Burton. 2001. “Knowing Better and Losing Even More: The  
         Use of Knowledge in Hazards Management.” Environmental Hazards 3 (3-4): 81–92.
Wirtz, Angelika, Wolfgang Kron, Petra Löw, and Markus Steuer. 2014. “The Need for Data: Natural  
         Disasters and the Challenges of Database Management.” Natural Hazards 70 (1): 135–157.  
         doi: 10.1007/s11069-012-0312-4.
Wisner, Ben, Piers Blaikie, Terry Cannon, and Ian Davis. 2004. At Risk: Natural Hazards, People’s  
          Vulnerability, and Disasters. 2nd ed. London: Routledge.
World Bank, and GFDRR. 2012. The Sendai Report: Managing Disaster Risks for a Resilient Future.  
          Washington, D.C.: International Bank for Reconstruction and Development/International  
         Development Association of The World Bank.
World Commission on Environment and Development. 1987. Our Common Future. London: Oxford  
         University Press.



25

Adhikari, Bhim, and Krista Taylor. 2012. "Vulnerability and adaptation to climate change: A review  
         of local actions and national policy response." Climate and Development 4 (1): 54-65. 
         doi: 10.1080/17565529.2012.664958.
Adler, C. E., D. McEvoy, P. Chhetri, and E. Kruk. 2013. "The role of tourism in a changing climate for  
         conservation and development. A problem-oriented study in the Kailash Sacred Landscape,  
         Nepal." Policy Sciences 46 (2): 161-178. doi: 10.1007/s11077-012-9168-4.
Ahammad, R. 2011. "Constraints of pro-poor climate change adaptation in Chittagong city." 
          Environment and Urbanization 23 (2): 503-515. doi: 10.1177/0956247811414633.
Alexander, Bob, Catherine Chan-Halbrendt, and Wilmar Salim. 2006. "Sustainable livelihood   
         considerations for disaster risk management: Implications for implementation of the 
         Government of Indonesia tsunami recovery plan." Disaster Prevention and Management 15 (1): 
         31-50. doi: 10.1108/09653560610654220.
Alexander, D. E. 2013. "Resilience and disaster risk reduction: an etymological journey." Natural  
         Hazards and Earth System Sciences 13 (11): 2707-2716. doi: 10.5194/nhess-13-2707-2013.
Amundsen, H. 2012. "Illusions of Resilience? An Analysis of Community Responses to Change in  
         Northern Norway." Ecology and Society 17 (4). doi: 10.5751/es-05142-170446.
Anderies, John M., Carl Folke, Brian Walker, and Elinor Ostrom. 2013. "Aligning Key Concepts for  
         Global Change Policy: Robustness, Resilience, and Sustainability." Ecology and Society 18 (2).  
         doi: 10.5751/es-05178-180208.
Archie, K. M. 2014. "Mountain communities and climate change adaptation: barriers to planning  
         and hurdles to implementation in the Southern Rocky Mountain Region of North America."  
         Mitigation and Adaptation Strategies for Global Change 19 (5): 569-587. 
         doi: 10.1007/s11027-013-9449-z.
Arnell, �Ǥ �Ǥ, �Ǥ Ǥ �Ǥ �ivermore, �Ǥ �ovats, �Ǥ �Ǥ �evy, �Ǥ �icholls, �Ǥ �Ǥ �arry, and �Ǥ �Ǥ 
aƥnǤ ͖͔͔͘Ǥ  
         "Climate and socio-economic scenarios for global-scale climate change impacts assessments:  
         characterising the SRES storylines." Global Environmental Change 14 (1): 3-20. 
         doi: http://dx.doi.org/10.1016/j.gloenvcha.2003.10.004.
Asrar, G. R., V. Ryabinin, and V. Detemmerman. 2012. "Climate science and services: Providing  
         climate information for adaptation, sustainable development and risk management." Current  
         Opinion in Environmental Sustainability 4 (1): 88-100. doi: 10.1016/j.cosust.2012.01.003.
Baguma, D., J. H. Hashim, S. M. Aljunid, and W. Loiskandl. 2013. "Safe-water shortages, gender  
         perspectives, and related challenges in developing countries: The case of Uganda." Science of  
         the Total Environment 442: 96-102. doi: 10.1016/j.scitotenv.2012.10.004.
Bahadur, A. V., M. Ibrahim, and T. Tanner. 2013. "Characterising resilience: unpacking the concept  
         for tackling climate change and development." Climate and Development 5 (1): 55-65. 
         doi: 10.1080/17565529.2012.762334.
�aner�ee, �opamudraǤ ͖͔͔͛Ǥ ̶�ffect of Flood on Agricultural �ages in �angladeshǣ An �mpirical  
         Analysis." World Development 35 (11): 1989-2009. 
         doi: http://dx.doi.org/10.1016/j.worlddev.2006.11.010.
Barakat, Sultan, and Steven A. Zyck. 2011. "Housing Reconstruction as Socio-economic Recovery a 
         and State Building: Evidence from Southern Lebanon." Housing Studies 26 (1): 133-154. 
         doi: 10.1080/02673037.2010.512750.
Bardsley, D. K., and N. D. Wiseman. 2012. "Climate change vulnerability and social development 
         for remote indigenous communities of South Australia." Global Environmental Change-Human  
         and Policy Dimensions 22 (3): 713-723. doi: 10.1016/j.gloenvcha.2012.04.003.
Bass, S., and P. Steele. 2006. "Managing the environment for development and to sustain 
         pro-poor growth." Ids Bulletin - Institute of Development Studies 37 (3): 7-16.
Becken, S. 2005. "Harmonising climate change adaptation and mitigation: The case of tourist  
         resorts in Fiji." Global Environmental Change-Human and Policy Dimensions 15 (4): 381-393.
         doi: 10.1016/j.gloenvcha.2005.08.001.
———. 2013. "Developing a framework for assessing resilience of tourism sub-systems to 
         climatic factors." Annals of Tourism Research 43:506-528. doi: 10.1016/j.annals.2013.06.002.

Annex: Research Literature Reviewed



26

Becken, S., and K. F. D. Hughey. 2013. "Linking tourism into emergency management structures   
         to enhance disaster risk reduction." Tourism Management 36: 77-85. 
         doi: 10.1016/j.tourman.2012.11.006.
Becken, S., R. Mahon, H. G. Rennie, and A. Shakeela. 2014. "The tourism disaster vulnerability 
         framework: an application to tourism in small island destinations." Natural Hazards 71 
         (1): 955-972.  doi: 10.1007/s11069-013-0946-x.
Becker, P. 2011. "Whose risks? Gender and the ranking of hazards." Disaster Prevention and 
         Management 20 (4): 423-433. doi: 10.1108/09653561111161743.
———. 2012. "The importance of integrating multiple administrative levels in capacity 
         assessment for disaster risk reduction and climate change adaptation." Disaster Prevention 
         and Management 21 (2): 226-233. doi: 10.1108/09653561211220016.
�eckman, �alinǤ ͖͔͕͕Ǥ ̶�onverging and conƪicting interests in adaptation to environmental 
         change in central Vietnam." Climate and Development 3 (1): 32-41.
         doi: 10.3763/cdev.2010.0065.
Bergholt, D., and P. Lujala. 2012. "Climate-related natural disasters, economic growth, and armed  
         civil conƪictǤ̶ Journal of Peace Research 49 (1): 147-162. doi: 10.1177/0022343311426167.
Biagini, Bonizella, and Alan Miller. 2013. "Engaging the private sector in adaptation to climate  
         change in developing countries: importance, status, and challenges." Climate and 
         Development 5 (3): 242-252. doi: 10.1080/17565529.2013.821053.
Biggs, E. M., E. L. Tompkins, J. Allen, C. Moon, and R. Allen. 2013. "Agricultural adaptation to  
         climate change: observations from the Mid-Hills of Nepal." Climate and Development 5  
         (2): 165-173. doi: 10.1080/17565529.2013.789791.
Birkmann, J., and K. von Teichman. 2010. "Integrating disaster risk reduction and climate change  
         adaptation: key challenges-scales, knowledge, and norms." Sustainability Science 5 (2): 171- 
         184. doi: 10.1007/s11625-010-0108-y.
Boano, C., and M. Garcia. 2011. "Lost in translation? The challenges of an equitable post-disaster  
         reconstruction process: Lessons from Chile." Environmental Hazards-Human and Policy  
         Dimensions 10 (3-4): 293-309. doi: 10.1080/17477891.2011.594493.
�oon, HǤ Ǥ ͖͔͕͘Ǥ ̶�isaster resilience in a ƪoodǦimpacted rural Australian townǤ̶ Natural Hazards 71  
         (1): 683-701. doi: 10.1007/s11069-013-0935-0.
Bouwer, L. M. 2011. "Have Disaster Losses Increased Due to Anthropogenic Climate Change?" 
          Bulletin of the American Meteorological Society 92 (1): 39-46. 
         doi:10.1175/2010bams3092.1.
Bouwer, L. M., and Jcjh Aerts. 2006. "Financing climate change adaptation." Disasters 30 (1): 49-63.  
         doi: 10.1111/j.1467-9523.2006.00306.x.
Bowen, A., S. Cochrane, and S. Fankhauser. 2012. "Climate change, adaptation and economic   
         growth." Climatic Change 113 (2): 95-106. doi: 10.1007/s10584-011-0346-8.
Boyd, Emily, and Sirkku Juhola. 2009. "Stepping up to the climate change: Opportunities in   
         re-conceptualising development futures." Journal of International Development 21 (6): 792-804.  
         doi: 10.1002/jid.1619.
Brown, H. C. P. 2011. "Gender, climate change and REDD plus in the Congo Basin forests of Central  
         Africa." International Forestry Review 13 (2): 163-176.
Brugmann, J. 2012. "Financing the resilient city." Environment and Urbanization 24 (1): 215-232. 
         doi: 10.1177/0956247812437130.
Calgaro, E., K. Lloyd, and D. Dominey-Howes. 2014. "From vulnerability to transformation: a frame 
         work for assessing the vulnerability and resilience of tourism destinations." Journal of 
         Sustainable Tourism 22 (3): 341-360. doi: 10.1080/09669582.2013.826229.
Cannon, Terry, and Detlef Müller-Mahn. 2010. "Vulnerability, resilience and development discourses  
         in context of climate change." Natural Hazards 55: 621-635. doi: 10.1007/s11069-010-9499-4.
Cardona, O. D., M. G. Ordaz, M. C. Marulanda, and A. H. Barbat. 2008. "Estimation of Probabilistic  
         seismic losses and the public economic resilience - An approach for a macroeconomic impact  
         evaluation." Journal of Earthquake Engineering 12: 60-70. doi: 10.1080/13632460802013511.
Cardona, O. D., M. G. Ordaz, M. C. Marulanda, M. L. Carreno, and A. H. Barbat. 2010. "Disaster risk  
         from a macroeconomic perspectiveǣ a metric for fiscal vulnerability evaluationǤ̶ Disasters 34  
         (4): 1064-1083. doi: 10.1111/j.1467-7717.2010.01183.x.



27

Carey, M., C. Huggel, J. Bury, C. Portocarrero, and W. Haeberli. 2012. "An integrated socio-  
         environmental framework for glacier hazard management and climate change adaptation:  
         lessons from Lake 513, Cordillera Blanca, Peru." Climatic Change 112 (3-4): 733-767. 
         doi: 10.1007/s10584-011-0249-8.
Carlsen, H., K. H. Dreborg, and P. Wikman-Svahn. 2013. "Tailor-made scenario planning for local  
         adaptation to climate change." Mitigation and Adaptation Strategies for Global Change 18  
         (8): 1239-1255. doi: 10.1007/s11027-012-9419-x.
Cavallo, E., S. Galiani, I. Noy, and J. Panta2013. "Catastrophic Natural Disasters and Economic 
         Growth." Review of Economics and Statistics 95 (5): 1549-1561. 
         doi:10.1162/REST_a_00413.
Chen, C. W., C. P. Tseng, W. K. Hsu, and W. L. Chiang. 2012. "A novel strategy to determine the  
         insurance and risk control plan for natural disaster risk management." Natural Hazards 64  
         (2): 1391-1403. doi: 10.1007/s11069-012-0305-3.
Christoplos, I., J. Mitchell, and A. Liljelund. 2001. "Re-framing risk: The changing context of disaster   
         mitigation and preparedness." Disasters 25 (3): 185-198. doi: 10.1111/1467-7717.00171.
Chuku, Chuku Agbai. 2010. "Pursuing an integrated development and climate policy framework in  
           Africa: options for mainstreaming." Mitigation and Adaptation Strategies for Global Change 15  
           (1): 41-52. doi: 10.1007/s11027-009-9203-8.
�inner, Ǥ �Ǥ, and �Ǥ �odinǤ ͖͔͕͔Ǥ ̶�ivelihood �iversification in Tropical �oastal �ommunitiesǣ A  
           Network-Based Approach to Analyzing 'Livelihood Landscapes'." Plos One 5 (8). 
           doi: 10.1371/journal.pone.0011999.
Codjoe, S. N. A., L. K. Atidoh, and V. Burkett. 2012. "Gender and occupational perspectives on  
           adaptation to climate extremes in the Afram Plains of Ghana." Climatic Change 110 (1-2): 431- 
           454. doi: 10.1007/s10584-011-0237-z.
�ollier, �Ǥ, and Ǥ �keesǤ ͖͔͕͖Ǥ ̶�ncreasing the resilience of financial intermediaries through   
           portfolio-level insurance against natural disasters." Natural Hazards 64 (1):55-72. 
           doi: 10.1007/s11069-012-0227-0.
Collier, W. M., K. R. Jacobs, A. Saxena, J. Baker-Gallegos, M. Carroll, and G. W. Yohe. 2009.   
           "Strengthening socio-ecological resilience through disaster risk reduction and climate   
           change adaptation: Identifying gaps in an uncertain world." Environmental Hazards - Human  
            and Policy Dimensions 8 (3): 171-186. doi: 10.3763/ehaz.2009.0021.
�ollins, AǤ �Ǥ ͖͔͕͗Ǥ ̶Applications of the disaster risk reduction approach to migration inƪuenced by  
           environmental change." Environmental Science & Policy 27: S112-S125. 
           doi: 10.1016/j.envsci.2012.10.005.
Collins, T. W. 2010. "Marginalization, Facilitation, and the Production of Unequal Risk: The 2006  
           Paso del Norte Floods." Antipode 42 (2): 258-288. doi: 10.1111/j.1467-8330.2009.00755.x.
Cuaresma, J. C., J. Hlouskova, and M. Obersteiner. 2008. "Natural disasters as creative destruction?  
           Evidence from developing countries." Economic Inquiry 46 (2): 214-226. 
           doi: 10.1111/j.1465-7295.2007.00063.x.
Dahiya, B. 2012. "Cities in Asia, 2012: Demographics, economics, poverty, environment and 
           governance." Cities 29: S44-S61. doi: 10.1016/j.cities.2012.06.013.
Daly, Michele, Namouta Poutasi, Filomena Nelson, and Jude Kohlhase. 2010. "Reducing the climate  
           vulnerability of coastal communities in Samoa." Journal of International Development 22  
           (2): 265-281. doi: 10.1002/jid.1678.
Das Gupta, M. 2014. "Population, Poverty, and Climate Change." World Bank Research Observer 29  
           (1): 83-108. doi: 10.1093/wbro/lkt009.
Dasgupta, Aisha, and Angela Baschieri. 2010. "Vulnerability to climate change in rural Ghana:   
           Mainstreaming climate change in poverty-reduction strategies." Journal of International  
            Development 22 (6): 803-820. doi: 10.1002/jid.1666.
Davies, M., C. Bene, A. Arnall, T. Tanner, A. Newsham, and C. Coirolo. 2013. "Promoting Resilient  
           Livelihoods through Adaptive Social Protection: Lessons from 124 programmes in South  
           Asia." Development Policy Review 31 (1): 27-58. doi: 10.1111/j.1467-7679.2013.00600.x.
Davies, M., B. Guenther, J. Leavy, T. Mitchell, and T. Tanner. 2008. "'Adaptive Social Protection':  
           Synergies for Poverty Reduction." Ids Bulletin-Institute of Development Studies 39 (4): 105-112.
           doi: 10.1111/j.1759-5436.2008.tb00483.x



28

de Jalon, S. G., A. Iglesias, S. Quiroga, and I. Bardaji. 2013. "Exploring public support for climate  
           change adaptation policies in the Mediterranean region: A case study in Southern Spain."  
           Environmental Science & Policy 29: 1-11. doi: 10.1016/j.envsci.2013.01.010.
�e �ilva, �Ǥ AǤ �Ǥ, and �asahiro �amaoǤ ͖͔͔͛Ǥ ̶�ffects of the tsunami on fisheries and coastal  
           livelihood: a case study of tsunami-ravaged southern Sri Lanka." Disasters 31 (4): 386-404. 
           doi: 10.1111/j.1467-7717.2007.01015.x.
Demetriades, J., and E. Esplen. 2008. "The Gender Dimensions of Poverty and Climate Change  
           Adaptation." Ids Bulletin-Institute of Development Studies 39 (4): 24-31. 
           doi: 10.1111/j.1759-5436.2008.tb00473.x
Demir, H., and A. Yilmaz. 2012. "Measurement of Urban Transformation Project Success Using the  
           Analytic Hierarchy Process: Sulukule and Tepeustu-Ayazma Case Studies, Istanbul." Journal of  
            Urban Planning and Development-Asce 138 (2): 173-182. 
           doi: 10.1061/(asce)up.1943-5444.0000110.
Di Mauro, M., K. Megawati, V. Cedillos, and B. Tucker. 2013. "Tsunami risk reduction for densely  
           populated Southeast Asian cities: analysis of vehicular and pedestrian evacuation for the city  
           of Padang, Indonesia, and assessment of interventions." Natural Hazards 68 (2): 373-404. 
           doi: 10.1007/s11069-013-0632-z.
Dittmar, M. 2014. "Development towards sustainability: How to judge past and proposed policies?"  
           Science of the Total Environment 472: 282-288. doi: 10.1016/j.scitotenv.2013.11.020.
Djalante, R., C. Holley, F. Thomalla, and M. Carnegie. 2013. "Pathways for adaptive and integrated  
           disaster resilience." Natural Hazards 69 (3): 2105-2135. doi: 10.1007/s11069-013-0797-5.
Djalante, R., F. Thomalla, M. S. Sinapoy, and M. Carnegie. 2012. "Building resilience to natural   
           hazards in Indonesia: progress and challenges in implementing the Hyogo Framework for  
           Action." Natural Hazards 62 (3): 779-803. doi: 10.1007/s11069-012-0106-8.
Dow, K., B. K. Haywood, N. P. Kettle, and K. Lackstrom. 2013. "The role of ad hoc networks in  
           supporting climate change adaptation: a case study from the Southeastern United States."  
           Regional Environmental Change 13 (6): 1235-1244. doi: 10.1007/s10113-013-0440-8.
Dupuis, Johann, and Peter Knoepfel. 2013. "The Adaptation Policy Paradox: the Implementation  
           �eficit of �olicies Framed as �limate �hange AdaptationǤ̶ Ecology and Society 18 (4). 
           doi: 10.5751/es-05965-180431.
�akin, HǤ, and �Ǥ AppendiniǤ ͖͔͔͜Ǥ ̶�ivelihood change, farming, and managing ƪood risk in the  
           Lerma Valley, Mexico." Agriculture and Human Values 25 (4): 555-566. 
           doi: 10.1007/s10460-008-9140-2.
�beke, �hristian, and eanǦ�ouis �ombesǤ ͖͔͕͗Ǥ ̶�o remittances dampen the effect of natural  
           disasters on output growth volatility in developing countries?" Applied Economics 45   
           (16): 2241-2254. doi: 10.1080/00036846.2012.659347.
Enarson, Elaine. 1998. "Through Women’s Eyes: A Gendered Research Agenda for Disaster Social  
           Science." Disasters 22 (2): 157-173. doi: 10.1111/1467-7717.00083.
Eriksen, Siri, Paulina Aldunce, Chandra Sekhar Bahinipati, Rafael D'Almeida Martins, John Isaac  
           Molefe, Charles Nhemachena, Karen O'Brien, Felix Olorunfemi, Jacob Park, Linda Sygna, and  
           Kirsten Ulsrud. 2011. "When not every response to climate change is a good one: Identifying  
           principles for sustainable adaptation." Climate and Development 3 (1): 7-20. 
           doi: 10.3763/cdev.2010.0060.
Eriksen, Siri, Cecilie ØYen, Sjur Kasa, and Anders Underthun. 2009. "Weakening adaptive capacity?  
           �ffects of organi�ational and institutional change on the housing sector in �orwayǤ̶ Climate  
            and Development 1 (2): 111-129. doi: 10.3763/cdev.2009.0014.
Esham, Mohamed, and Chris Garforth. 2013. "Climate change and agricultural adaptation in Sri  
           Lanka: a review." Climate and Development 5 (1): 66-76. doi: 10.1080/17565529.2012.762333.
Etkin, D., J. Medalye, and K. Higuchi. 2012. "Climate warming and natural disaster management: An  
           exploration of the issues." Climatic Change 112 (3-4): 585-599. doi: 10.1007/s10584-011-0259-6.
Faling, �Ǥ, Ǥ �Ǥ �Ǥ Tempelhoff, and �Ǥ van �iekerkǤ ͖͔͕͖Ǥ ̶�hetoric or actionǣ Are �outh African  
           municipalities planning for climate change?" Development Southern Africa 29 (2): 241-257. 
           doi: 10.1080/0376835x.2012.675695.



29

Fan, Jing-Li, Qiao-Mei Liang, Xiao-Jie Liang, Hirokazu Tatano, Yoshio Kajitani, and Yi-Ming Wei. 2014.  
           "National vulnerability to extreme climatic events: the cases of electricity disruption in China  
           and Japan." Natural Hazards 71 (3): 1937-1956. doi: 10.1007/s11069-013-0986-2.
Figueiredo, P., and P. E. Perkins. 2013. "Women and water management in times of climate change:  
           participatory and inclusive processes." Journal of Cleaner Production 60: 188-194. 
           doi: 10.1016/j.jclepro.2012.02.025.
Folke, �arl, �tephen �Ǥ �arpenter, �rian �alker, �arten �cheffer, Terry �hapin, and ohan �ockǦ 
           ström. 2010. "Resilience Thinking: Integrating Resilience, Adaptability and Transformability."  
           Ecology and Society 15 (4).
Fomby, T., Y. Ikeda, and N. V. Loayza. 2013. "The Growth Aftermath of Natural Disasters."              
            Journal of Applied Econometrics 28 (3): 412-434. doi: 10.1002/jae.1273.
Forster, Johanna, PeterW Schuhmann, IainR Lake, AndrewR Watkinson, and JenniferA Gill. 2012.  
           ̶The inƪuence of hurricane risk on tourist destination choice in the �aribbeanǤ̶ Climatic  
            Change 114 (3-4): 745-768. doi: 10.1007/s10584-012-0433-5.
Freeman, �Ǥ �Ǥ, and 
Ǥ �Ǥ �ƪugǤ ͖͔͔͗Ǥ ̶�nfrastructure in developing and transition countriesǣ �isk  
           and protection." Risk Analysis 23 (3): 601-609. doi: 10.1111/1539-6924.00340.
Gaillard, J. C. 2010. "Vulnerability, capacity and resilience: Perspectives for climate and development 
           policy." Journal of International Development 22 (2): 218-232. doi: 10.1002/jid.1675.
Gaillard, J. C., C. Monteil, A. Perrillat-Collomb, S. Chaudhary, M. Chaudhary, O. Chaudhary, F. Giazzi,  
           and J. R. D. Cadag. 2013. "Participatory 3-dimension mapping: A tool for encouraging multi- 
           caste collaboration to climate change adaptation and disaster risk reduction." Applied 
            Geography 45: 158-166. doi: 10.1016/j.apgeog.2013.09.009.
Gain, A. K., C. Giupponi, and F. G. Renaud. 2012. "Climate Change Adaptation and Vulnerability  
           Assessment of Water Resources Systems in Developing Countries: A Generalized Framework  
           and a Feasibility Study in Bangladesh." Water 4 (2): 345-366. doi: 10.3390/w4020345.
Ganapati, N. Emel. 2013. "Measuring the processes and outcomes of post-disaster housing 
           recovery: lessons from Golcuk, Turkey." Natural Hazards 65 (3): 1783-1799. 
           doi: 10.1007/s11069-012-0442-8.
Gero, A., K. Meheux, and D. Dominey-Howes. 2011. "Integrating community based disaster risk  
           reduction and climate change adaptationǣ e�amples from the �acificǤ̶ Natural Hazards and  
            Earth System Sciences 11 (1): 101-113. doi: 10.5194/nhess-11-101-2011.
ȄȄȄǤ ͖͔͕͕Ǥ ̶�ntegrating disaster risk reduction and climate change adaptation in the �acificǤ̶  
           Climate and Development 3 (4): 310-327. doi: 10.1080/17565529.2011.624791.
Ginige, K., D. Amaratunga, and R. Haigh. 2010. "Developing Capacities for Disaster Risk Reduction in 
            the Built Environment: Capacity analysis in Sri Lanka." International Journal of Strategic 
            Property Management 14 (4): 287-303. doi: 10.3846/ijspm.2010.22.

ippner, �Ǥ, �Ǥ �hakal, and �Ǥ �Ǥ �ovacoolǤ ͖͔͕͗Ǥ ̶�icrohydro electrification and climate change  
           adaptation in Nepal: socioeconomic lessons from the Rural Energy Development Program  
           (REDP)." Mitigation and Adaptation Strategies for Global Change 18 (4): 407-427. 
           doi: 10.1007/s11027-012-9367-5.
Goklany, Indur M. 2007. "Integrated strategies to reduce vulnerability and advance adaptation,  
           mitigation, and sustainable development." Mitigation and Adaptation Strategies for Global  
            Change 12 (5): 755-786. doi: 10.1007/s11027-007-9098-1.

reenberg, �Ǥ �Ǥ, �Ǥ �ahr, and �Ǥ �antellǤ ͖͔͔͛Ǥ ̶�nderstanding the economic costs and benefits 
           of catastrophes and their aftermath: A review and suggestions for the U.S. federal 
           government." Risk Analysis 27 (1): 83-96. doi: 10.1111/j.1539-6924.2006.00861.x.
Grist, Natasha. 2008. "Positioning climate change in sustainable development discourse." Journal  
            of International Development 20 (6): 783-803. doi: 10.1002/jid.1496.
Grunwald, A. 2014. "Sustainability research as inter- and trans-disciplinary activity: the case of  
           German Energiewende." Problemy Ekorozwoju 9 (1): 11-20.
Guleria, S., and J. K. P. Edward. 2012. "Coastal community resilience: analysis of resilient elements  
           in 3 districts of Tamil Nadu State, India." Journal of Coastal Conservation 16 (1): 101-110. 
           doi: 10.1007/s11852-011-0178-8.



30

Guo, Yan. 2012. "Urban resilience in post-disaster reconstruction: Towards a resilient development  
           in Sichuan, China." International Journal of Disaster Risk Science 3 (1): 45-55. 
           doi: 10.1007/s13753-012-0006-2.
Gurran, N., B. Norman, and E. Hamin. 2013. "Climate change adaptation in coastal Australia: An  
           audit of planning practice." Ocean & Coastal Management 86:100-109. 
           doi: 10.1016/j.ocecoaman.2012.10.014.
Hagerman, �Ǥ �Ǥ, and TǤ �atterfieldǤ ͖͔͕͗Ǥ ̶�ntangled �udgmentsǣ ��pert preferences for adapting  
           biodiversity conservation to climate change." Journal of Environmental Management 129: 555- 
           563. doi: 10.1016/j.jenvman.2013.07.033.
Hallegatte, S. 2012. "A framework to investigate the economic growth impact of sea level rise."  
           Environmental Research Letters 7 (1). doi: 10.1088/1748-9326/7/1/015604.
Hallegatte, S., and P. Dumas. 2009. "Can natural disasters have positive consequences? Investiga- 
           ting the role of embodied technical change." Ecological Economics 68 (3): 777-786. 
           doi: 10.1016/j.ecolecon.2008.06.011.
Hallegatte, S., and M. Ghil. 2008. "Natural disasters impacting a macroeconomic model with   
           endogenous dynamics." Ecological Economics 68 (1-2): 582-592. 
           doi:10.1016/j.ecolecon.2008.05.022.
Halsnæs, Kirsten, and Jan Verhagen. 2007. "Development based climate change adaptation and  
           mitigation—conceptual issues and lessons learned in studies in developing countries."   
           Mitigation and Adaptation Strategies for Global Change 12 (5): 665-684. 
           doi: 10.1007/s11027-007-9093-6.
Halvorson, S. J., and J. P. Hamilton. 2010. "In the aftermath of the Qa'yamat: the Kashmir earth 
           quake disaster in northern Pakistan." Disasters 34 (1): 184-204. 
           doiǣ ͕͔Ǥ͕͕͕͕Ȁ�Ǥ͔͚͕͗Ǧ͚͚͚͗Ǥ͖͔͔͝Ǥ͔͕͕͖͘Ǥ�Ǥ
Han, 
uoyi, and �oger� �aspersonǤ ͖͔͕͕Ǥ ̶�ilemmas and pathways to dealing with ƪood problems  
           in twentyǦfirst century �hinaǤ̶ International Journal of Disaster Risk Science 2 (3): 21-30. 
           doi: 10.1007/s13753-011-0013-8.
Haque, C. Emdad, and Ian Burton. 2005. "Adaptation Options Strategies for Hazards and Vulner- 
           ability Mitigation: An International Perspective." Mitigation and Adaptation Strategies for  
           Global Change 10 (3): 335-353. doi: 10.1007/s11027-005-0050-y.
Haurie, A., and F. Moresi2006. "A stochastic control model of economic growth with environmen- 
           tal disaster prevention." Automatica 42 (8): 1417-1428. doi: 10.1016/j.automatica.2005.10.018.
Henriet, F., S. Hallegatte, and L. Tabourier. 2012. "Firm-network characteristics and economic  
           robustness to natural disasters." Journal of Economic Dynamics & Control 36 (1): 150-167. 
           doi: 10.1016/j.jedc.2011.10.001.
Hickey, Catherine, and Tony Weis. 2012. "The challenge of climate change adaptation in Guyana."  
           Climate and Development 4 (1): 66-74. doi: 10.1080/17565529.2012.661036.
Hill, Harvey, John Wiener, and Koko Warner. 2012. "From fatalism to resilience: reducing disaster  
           impacts through systematic investments." Disasters 36 (2): 175-194. 
           doiǣ ͕͔Ǥ͕͕͕͕Ȁ�Ǥ͕͚͛͘Ǧ͕͛͛͛Ǥ͖͔͕͕Ǥ͔͕͖͙͚Ǥ�Ǥ
Hinkel, Jochen, RobertJ Nicholls, AthanasiosT Vafeidis, RichardS J. Tol, and Thaleia Avagianou.  
           2010. "Assessing risk of and adaptation to sea-level rise in the European Union: an applica- 
           tion of DIVA." Mitigation and Adaptation Strategies for Global Change 15 (7): 703-719. 
           doi: 10.1007/s11027-010-9237-y.
Hoffmaister, uan �Ǥ, and �ikael �om�nǤ ͖͔͕͖Ǥ ̶�ursuing the link between development and   
             climate change adaptation: The case of rice production in Mozambique." Climate and 
              Development 4 (3): 234-248. doi: 10.1080/17565529.2012.698591.
Holdschlag, A., and B. M. W. Ratter. 2013. "Multiscale system dynamics of humans and nature in  
           The Bahamas: perturbation, knowledge, panarchy and resilience." Sustainability Science 8  
           (3): 407-421. doi: 10.1007/s11625-013-0216-6.
Hopkins, D. 2014. "The sustainability of climate change adaptation strategies in New Zealand's ski  
             industry: a range of stakeholder perceptions." Journal of Sustainable Tourism 22 (1): 107-126.  
             doi: 10.1080/09669582.2013.804830.



31

Hoq, K. M. G. 2012. "Role of information for rural development in Bangladesh: a sector-wise 
 review." Information Development 28 (1): 13-21. doi: 10.1177/0266666911417642.
Hutton, David, and CE Haque. 2003. "Patterns of coping and adaptation among erosion-induced  
 displacees in Bangladesh: implications for hazard analysis and mitigation." Natural Hazards  
 29: 405-421.
Hyslop, M. P., and A. E. Collins. 2013. "Hardened institutions and disaster risk reduction." 
              Environmental Hazards-Human and Policy Dimensions 12 (1): 19-31. 
              doi: 10.1080/17477891.2012.737720.
Ikefuji, M., and R. Horii. 2012. "Natural disasters in a two-sector model of endogenous growth."  
 Journal of Public Economics 96 (9-10): 784-796. doi: 10.1016/j.jpubeco.2012.05.005.
Innocenti, D., and P. Albrito. 2011. "Reducing the risks posed by natural hazards and climate   
 changeǣ the need for a participatory dialogue between the scientific community and policy  
 makers." Environmental Science & Policy 14 (7): 730-733. doi: 10.1016/j.envsci.2010.12.010.
Ireland, P. 2010. "Climate change adaptation and disaster risk reduction: Contested spaces and  
 emerging opportunities in development theory and practice." Climate and Development 2  
 (4): 332-345. doi: 10.3763/cdev.2010.0053.
Ireland, P., and K. McKinnon. 2013. "Strategic localism for an uncertain world: A postdevelopment  
 approach to climate change adaptation." Geoforum 47: 158-166. 
             doi: 10.1016/j.geoforum.2013.01.005.
Jenkins, K. 2013. "Indirect economic losses of drought under future projections of climate change:  
 a case study for Spain." Natural Hazards 69 (3): 1967-1986. doi: 10.1007/s11069-013-0788-6.
Johansson, M., L. Nyberg, M. Evers, and M. Hansson. 2013. "Using education and social learning in  
 capacity building - the IntECR concept." Disaster Prevention and Management 22 (1): 17-28.  
 doi: 10.1108/09653561311301943.
Johnson, L. A., and L. Mamula-Seadon. 2014. "Transforming Governance: How National Policies  
 and Organizations for Managing Disaster Recovery Evolved Following the 4 September  
 2010 and 22 February 2011 Canterbury Earthquakes." Earthquake Spectra 30 (1): 577-605. 
             doi: 10.1193/032513eqs078m.
Jopp, R., T. DeLacy, and J. Mair. 2010. "Developing a framework for regional destination adapta- 
 tion to climate change." Current Issues in Tourism 13 (6): 591-605. 
             doi:10/1080/13683501003653379.
Jopp, R., T. DeLacy, J. Mair, and M. Fluker. 2013. "Using a Regional Tourism Adaptation Framework 
 to Determine Climate Change Adaptation Options for Victoria's Surf Coast." Asia Pacific  
              Journal of Tourism Research 18 (1-2): 144-164. doi: 10.1080/10941665.2012.688515.
Kajan, E. 2013. "An integrated methodological framework: engaging local communities in Arctic  
 tourism development and community-based adaptation." Current Issues in Tourism 16   
 (3): 286-301. doi: 10.1080/13683500.2012.685704.
Kajan, E., and J. Saarinen. 2013. "Tourism, climate change and adaptation: a review." Current Issues  
 in Tourism 16 (2): 167-195. doi: 10.1080/13683500.2013.774323.
Kakota, Tasokwa, Dickson Nyariki, David Mkwambisi, and Wambui Kogi-Makau. 2011. "Gender  
 vulnerability to climate variability and household food insecurity." Climate and Development  
 3 (4): 298-309. doi: 10.1080/17565529.2011.627419.
Kansiime, Monica K. 2012. "Community-based adaptation for improved rural livelihoods: a case in  
 eastern Uganda." Climate and Development 4 (4): 275-287. 
             doi:10.1080/17565529.2012.730035.
Kaul, V., and T. F. Thornton. 2014. "Resilience and adaptation to extremes in a changing Himalayan  
 environment." Regional Environmental Change 14 (2): 683-698. 
             doi: 10.1007/s10113-013-0526-3.
Kebede, A. S., R. J. Nicholls, S. Hanson, and M. Mokrech. 2012. "Impacts of Climate Change and  
 Sea-Level Rise: A Preliminary Case Study of Mombasa, Kenya." Journal of Coastal Research  
 28 (1A): 8-19. doi: 10.2112/jcoastres-d-10-00069.1.
Keim, M. E. 2011. "Preventing Disasters: Public Health Vulnerability Reduction as a Sustainable  
 Adaptation to Climate Change." Disaster Medicine and Public Health Preparedness 5 (2):1 40- 
 148.



32

�ellenberg, �erek �Ǥ, and Ahmed �ushfi� �obarakǤ ͖͔͔͜Ǥ ̶�oes rising income increase or   
 decrease damage risk from natural disastersǫ̶ Journal of Urban Economics ͚͗ (͗)ǣ ͛͜͜Ǧ͔͖͜Ǥ  
 doiǣ ͕͔Ǥ͕͔͕͚Ȁ�Ǥ�ueǤ͖͔͔͛Ǥ͔͙Ǥ͔͔͗Ǥ
�elman, �Ǥ, and TǤ AǤ �atherǤ ͖͔͔͜Ǥ ̶�iving with volcanoesǣ The sustainable livelihoods approach  
 for volcanoǦrelated opportunitiesǤ̶ Journal of Volcanology and Geothermal Research ͕͖͛  
 (͗Ǧ͘)ǣ ͕͜͝Ǧ͕͜͝Ǥ doiǣ ͕͔Ǥ͕͔͕͚Ȁ�Ǥ�volgeoresǤ͖͔͔͛Ǥ͕͖Ǥ͔͔͛Ǥ
�etlhoilwe, �phemelang osephǤ ͖͔͕͗Ǥ ̶�mproving resilience to protect women against adverse  
 effects of climate changeǤ̶ Climate and Development ͙ (͖)ǣ ͕͙͗Ǧ͕͙͝Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͙͚͙͙͖͛͝Ǥ͖͔͕͗Ǥ͛͛͜͜͜͝Ǥ
�halaf�ai, AǤ �Ǥ, and �Ǥ �irupamaǤ ͖͔͕͕Ǥ ̶�uilding �esilient �ommunities through �mpowering  
 �omen with �nformation and �ommunication Technologiesǣ A �akistan �ase �tudyǤ̶   
 Sustainability ͗ (͕)ǣ ͖͜Ǧ͚͝Ǥ doiǣ ͕͔Ǥ͔͗͗͝Ȁsu͔͕͔͔͖͗͜Ǥ
�iunsi, �Ǥ ͖͔͕͗Ǥ ̶The constraints on climate change adaptation in a city with a large development  
 deficitǣ the case of �ar es �alaamǤ̶ Environment and Urbanization ͖͙ (͖)ǣ ͖͕͗Ǧ͗͗͛Ǥ 
             doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͙͚͖͕͚͕͛͗͛͘͘͜͜͝͝Ǥ
�lint, �Ǥ �Ǥ, �Ǥ �ong, �Ǥ iang, TǤ �elacy, �Ǥ Harrison, and �Ǥ �omineyǦHowesǤ ͖͔͕͖Ǥ ̶�limate   
 change adaptation in the �acific �sland tourism sectorǣ analysing the policy environment in  
              �anuatuǤ̶ Current Issues in Tourism ͕͙ (͗)ǣ ͖͛͘Ǧ͖͛͘Ǥ doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͚͙͔͔͗͗͜Ǥ͖͔͕͕Ǥ͚͔͕͘͜͜Ǥ
�opke, �Ǥ, and �Ǥ �̵�ahonyǤ ͖͔͕͕Ǥ ̶�reparedness of key coastal and marine sectors in �reland to  
              adapt to climate changeǤ̶ Marine Policy ͙͗ (͚)ǣ ͔͔͜Ǧ͔͜͝Ǥ doiǣ ͕͔Ǥ͕͔͕͚Ȁ�ǤmarpolǤ͖͔͕͕Ǥ͔͕Ǥ͔͔͜Ǥ
�osamu, �shmael �obby �phangweǤ ͖͔͕͗Ǥ ̶�ational level organisational responses to climate  
              change adaptationǣ a case study of �alawiǤ̶ Climate and Development ͙ (͕)ǣ ͗͝Ǧ͜͝Ǥ 
              doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͙͚͙͙͖͛͝Ǥ͖͔͕͗Ǥ͚͚͖͛͗͛Ǥ
�ruksǦ�isner, 
abrielleǤ ͖͔͕͕Ǥ ̶�eeking the �ocal �tateǣ 
ender, �aste, and the �ursuit of �ublic  
              �ervices in �ostǦTsunami �ndiaǤ̶ �orld �evelopment ͗͝ (͛)ǣ ͕͕͗͘Ǧ͕͕͙͘Ǥ 
              doiǣ httpǣȀȀd�ǤdoiǤorgȀ͕͔Ǥ͕͔͕͚Ȁ�ǤworlddevǤ͖͔͕͔Ǥ͕͕Ǥ͔͔͕Ǥ
�andauer, �Ǥ, �Ǥ Haider, and �Ǥ �robstlǦHaiderǤ ͖͔͕͘Ǥ ̶The �nƪuence of �ulture on �limate �hange  
             Adaptation �trategiesǣ �references of �rossǦ�ountry �kiers in Austria and FinlandǤ̶ Journal  
              of Travel Research ͙͗ (͕)ǣ ͚͝Ǧ͕͕͔Ǥ doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͔͖͙͕͕͖͚͛͛͗͛͘͘͜͜Ǥ
�ane, �ucille �Ǥ, 
raham a Tobin, and �inda �Ǥ �hitefordǤ ͖͔͔͗Ǥ ̶�olcanic ha�ard or economic  
             destitutionǣ hard choices in �anÓos, �cuadorǤ̶ Environmental Hazards ͙ (͕)ǣ ͖͗Ǧ͗͘Ǥ 
             doiǣ ͕͔Ǥ͕͔͕͚Ȁ�Ǥha�ardsǤ͖͔͔͘Ǥ͔͕Ǥ͔͔͕Ǥ
�arsen, �Ǥ �Ǥ, �Ǥ �algaro, and FǤ ThomallaǤ ͖͔͕͕Ǥ ̶
overning resilience building in Thailand̵s   
 tourismǦdependent coastal communitiesǣ �onceptualising stakeholder agency in socialǦ 
 ecological systemsǤ̶ Global Environmental Change-Human and Policy Dimensions ͖͕ (͖)ǣ ͕͘͜Ǧ 
 ͕͘͝Ǥ doiǣ ͕͔Ǥ͕͔͕͚Ȁ�ǤgloenvchaǤ͖͔͕͔Ǥ͕͖Ǥ͔͔͝Ǥ
�asco, �odel �Ǥ, Florencia �Ǥ �ulhin, �atricia Ann aranillaǦ�anche�, �afaela ane �Ǥ �elfino,   
             �oberta 
erpacio, and �ristine 
arciaǤ ͖͔͔͝Ǥ ̶�ainstreaming adaptation in developing  
             countriesǣ The case of the �hilippinesǤ̶ Climate and Development ͕ (͖)ǣ ͕͔͗Ǧ͕͚͘Ǥ 
             doiǣ ͕͔Ǥ͚͗͛͗ȀcdevǤ͖͔͔͝Ǥ͔͔͔͝Ǥ
�ebel, �Ǥ ͖͔͕͗Ǥ ̶�ocal knowledge and adaptation to climate change in natural resourceǦbased  
             societies of the AsiaǦ�acificǤ̶ Mitigation and Adaptation Strategies for Global Change ͕͜  
             (͛)ǣ ͕͔͙͛Ǧ͕͔͚͛Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͖͛Ǧ͔͕͖Ǧ͔͛͘͝Ǧ͕Ǥ
�ei, �Ǥ �Ǥ, and Ǥ �angǤ ͖͔͕͘Ǥ ̶A preliminary discussion on the opportunities and challenges of  
             linking climate change adaptation with disaster risk reductionǤ̶ Natural Hazards ͕͛ (͗)ǣ ͕͙͛͜Ǧ 
 ͕͙͛͝Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͚͝Ǧ͔͕͗Ǧ͔͚͚͝Ǧ͚Ǥ
�ei, �Ǥ �Ǥ, Ǥ AǤ �ang, �Ǥ Ǥ �ue, HǤ Ǥ �hou, and �Ǥ �Ǥ �inǤ ͖͔͕͘Ǥ ̶�ethinking the relationships of  
             vulnerability, resilience, and adaptation from a disaster risk perspectiveǤ̶ Natural Hazards  
             ͔͛ (͕)ǣ ͚͔͝Ǧ͚͖͛Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͚͝Ǧ͔͕͗Ǧ͔͕͗͜Ǧ͛Ǥ
�i, �Ǥ �Ǥ, AǤ �lake, and �Ǥ �ooperǤ ͖͔͕͔Ǥ ̶�hina̵s tourism in a global financial crisisǣ a computable  
             general e�uilibrium approachǤ̶ Current Issues in Tourism ͕͗ (͙)ǣ ͙͗͘Ǧ͙͗͘Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͚͙͔͔͗͗͜Ǥ͖͔͕͔Ǥ͕͘͜͝͝͝Ǥ
�i�in, �Ǥ, �Ǥ Fang, �Ǥ He, �Ǥ �hi�ie, �Ǥ �ei, and �Ǥ �iangǤ ͖͔͕͕Ǥ ̶�and subsidence in Tian�in, �hinaǤ̶  
             Environmental Earth Sciences ͚͖ (͚)ǣ ͕͕͙͕Ǧ͕͕͚͕Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͖͚͚͙Ǧ͔͕͔Ǧ͔͚͔͘Ǧ͙Ǥ



33

Loayza, Norman V., Eduardo Olaberría, Jamele Rigolini, and Luc Christiaensen. 2012. "Natural  
             Disasters and Growth: Going Beyond the Averages." World Development 40 (7): 1317-1336.  
             doi: http://dx.doi.org/10.1016/j.worlddev.2012.03.002.
Mahany, M. J., and M. E. Keim. 2012. "Challenges and Strategies for Climate Change Adaptation  
             Among �acific �sland �ationsǤ̶ Disaster Medicine and Public Health Preparedness 6 (4): 415-
             423  
Mallick, D. L., A. Rahman, M. Alam, A. S. M. Juel, A. N. Ahmad, and S. S. Alam. 2005. "Case study 3:  
             �angladesh ƪoods in �angladeshǣ A shift from disaster management towards disaster   
 preparedness." Ids Bulletin - Institute of Development Studies 36 (4): 53-70.
             doi: 10.1111/j.1759-5436.2005.tb00234.x
Marin, A., S. Gelcich, and J. C. Castilla. 2014. "Ecosystem Services and Abrupt Transformations in a  
             Coastal Wetland Social-Ecological System: Tubul-Raqui after the 2010 Earthquake in Chile."  
             Ecology and Society 19 (1). doi: 10.5751/es-05633-190122.
McBean, G., and C. Rodgers. 2010. "Climate hazards and disasters: the need for capacity building."  
             Wiley Interdisciplinary Reviews - Climate Change 1 (6): 871-884. doi: 10.1002/wcc.77.
McBean, G. A. 2005. "Risk Mitigation Strategies for Tornadoes in the Context of Climate Change and  
             Development." Mitigation and Adaptation Strategies for Global Change 10 (3): 357-366. 
             doi: 10.1007/s11027-005-0051-x.
Mercer, J. 2010. "Disaster risk reduction or climate change adaptation: Are we reinventing the 
             wheel?" Journal of International Development 22 (2): 247-264. doi: 10.1002/jid.1677.
�ercer, Ǥ, �Ǥ �elman, �Ǥ Alfthan, and TǤ �urvitsǤ ͖͔͕͖Ǥ ̶�cosystemǦ�ased Adaptation to �limate  
             �hange in �aribbean �mall �sland �eveloping �tatesǣ �ntegrating �ocal and ��ternal 
             Knowledge." Sustainability 4 (8): 1908-1932. doi: 10.3390/su4081908.
Mez, L. 2012. "Germany's merger of energy and climate change policy." Bulletin of the Atomic 
             Scientists 68 (6): 22-29. doi: 10.1177/0096340212464358.
Michel-Kerjan, E., S. Hochrainer-Stigler, H. Kunreuther, J. Linnerooth-Bayer, R. Mechler, R. Muir- 
             Wood, N. Ranger, P. Vaziri, and M. Young. 2013. "Catastrophe Risk Models for Evaluating  
             �isaster �isk �eduction �nvestments in �eveloping �ountriesǤ̶ �isk Analysis 33 (6): 984-999.  
             doi: 10.1111/j.1539-6924.2012.01928.x.
Molua, E. L. 2009. "Accommodation of climate change in coastal areas of Cameroon: selection of  
             household-level protection options." Mitigation and Adaptation Strategies for Global Change  
             14 (8):721-735. doi: 10.1007/s11027-009-9194-5.
Morrison, C., and C. Pickering. 2013. "Limits to Climate Change Adaptation: Case Study of the 
             Australian Alps." Geographical Research 51 (1): 11-25. doi: 10.1111/j.1745-5871.2012.00758.x.
Morrison, C., and C. M. Pickering. 2013. "Perceptions of climate change impacts, adaptation and  
             limits to adaption in the Australian Alps: the ski-tourism industry and key stakeholders."  
             Journal of Sustainable Tourism 21 (2): 173-191. doi: 10.1080/09669582.2012.681789.
�ulligan, �artin, �ftekhar Ahmed, udith �haw, �ave �ercer, and �aso �adara�ahǤ ͖͔͕͖Ǥ ̶�essons  
             for long-term social recovery following the 2004 tsunami: Community, livelihoods, tourism  
             and housing." Environmental Hazards 11 (1): 38-51.
�unang, �Ǥ, �Ǥ Thiaw, �Ǥ Alverson, Ǥ �iu, and �Ǥ HanǤ ͖͔͕͗Ǥ ̶The role of ecosystem services in climate  
             change adaptation and disaster risk reduction." Current Opinion in Environmental 
              Sustainability 5 (1): 47-52. doi: 10.1016/j.cosust.2013.02.002.
Mustelin, J., R. G. Klein, B. Assaid, T. Sitari, M. Khamis, A. Mzee, and T. Haji. 2010. "Understanding  
             current and future vulnerability in coastal settings: community perceptions and preferences  
             for adaptation in �an�ibar, Tan�aniaǤ̶ Population and Environment 31 (5): 371-398. 
             doi: 10.1007/s11111-010-0107-z.
�uttarak, �Ǥ, and �Ǥ �ut�Ǥ ͖͔͕͘Ǥ ̶�s �ducation a �ey to �educing �ulnerability to �atural �isasters  
             and hence Unavoidable Climate Change?" Ecology and Society 19 (1). 
             doi: 10.5751/es-06476- 190142.
Mwinjaka, Omari, Joyeeta Gupta, and T. O. N. Bresser. 2010. "Adaptation strategies of the poorest  
             farmers in drought-prone Gujarat." Climate and Development 2 (4): 346-363. 
             doi: 10.3763/cdev.2010.0058.



34

�i, Ǥ �Ǥ, �Ǥ �Ǥ �un, TǤ HǤ �i, �Ǥ Huang, and AǤ 
Ǥ �Ǥ �orthwickǤ ͖͔͕͔Ǥ ̶Assessment of ƪooding impacts 
 in terms of sustainability in mainland China." Journal of Environmental Management 91  
             (10): 1930-1942. doi: 10.1016/j.jenvman.2010.02.010.
�ielsen, Ǥ �Ǥ, and AǤ �eenbergǤ ͖͔͕͔Ǥ ̶�ultural barriers to climate change adaptationǣ A case study  
             from Northern Burkina Faso." Global Environmental Change-Human and Policy Dimensions 20  
             (1): 142-152. doi: 10.1016/j.gloenvcha.2009.10.002.
�kem, ohnson�, �lufunsoA �omorin, �yprian um, �onica� �dinoba, �oussoufa� �ele, and �enis  
             �onwaǤ ͖͔͕͗Ǥ ̶�rofiling climate change vulnerability of forest indigenous communities in the  
             Congo Basin." Mitigation and Adaptation Strategies for Global Change 18 (5): 513-533. 
             doi: 10.1007/s11027-012-9372-8.
�gola, �Ǥ FǤ AǤ, �Ǥ �avidsdottir, and �Ǥ �Ǥ FridleifssonǤ ͖͔͕͖Ǥ ̶�otential contribution of geothermal  
             energy to climate change adaptationǣ A case study of the arid and semiǦarid eastern �aringo  
             lowlands, Kenya." Renewable & Sustainable Energy Reviews 16 (6): 4222-4246. 
             doi: 10.1016/j.rser.2012.01.081.
�liverǦ�mith, AǤ ͖͔͕͗Ǥ ̶�isaster �isk �eduction and �limate �hange Adaptationǣ The �iew from  
             Applied AnthropologyǤ̶ Human Organization 72 (4): 275-282.
�̵�eill, �Ǥ Ǥ, and Ǥ HandmerǤ ͖͔͕͖Ǥ ̶�esponding to bushfire riskǣ the need for transformative 
             adaptationǤ̶ Environmental Research Letters 7 (1). doi: 10.1088/1748-9326/7/1/014018.
�nta, �Ǥ, and �Ǥ �Ǥ �esurreccionǤ ͖͔͕͕Ǥ ̶The �ole of 
ender and �aste in �limate Adaptation 
             �trategies in �epal �merging �hange and �ersistent �ne�ualities in the FarǦ�estern �egionǤ̶  
             Mountain Research and Development 31 (4): 351-356. doi: 10.1659/mrd-journal-d-10-00085.1.
�adgett, AǤ, and TǤ �arneckeǤ ͖͔͕͕Ǥ ̶�iamonds in the �ubbleǣ The �omen of Haiti �nstitutions, 
             
ender ��uity and Human �evelopment in HaitiǤ̶ Journal of Economic Issues 45 (3):527-557.  
             doi: 10.2753/jei0021-3624450301.
�an, T�eǦ�hin, and ehngǦung �aoǤ ͖͔͔͝Ǥ ̶�nterǦgenerational e�uity inde� for assessing 
             environmental sustainabilityǣ An e�ample on global warmingǤ̶ Ecological Indicators 9 
             (4):725-731. doi: 10.1016/j.ecolind.2008.09.004.
�ant, �Ǥ, �Ǥ �arker, and �Ǥ �Ǥ �obelǤ ͖͔͕͘Ǥ ̶�tatic and dynamic metrics of economic resilience for  
             interdependent infrastructure and industry sectorsǤ̶ Reliability Engineering & System Safety  
              125: 92-102. doi: 10.1016/j.ress.2013.09.007.
�arape, �handana, �hinthaka �remachandra, �asayuki Tamura, Abdul �ari, �an�ith �isanayake,  
             �uminda �elikanna, �hengye in, and �asami �ugiuraǤ ͖͔͕͗Ǥ ̶�uilding �amage and �usiness  
 �ontinuity �anagement in the �vent of �atural Ha�ardsǣ �ase �tudy of the ͖͔͔͘ Tsunami in  
             Sri Lanka." Sustainability 5 (2): 456-477. doi: 10.3390/su5020456.
�athira�a, �Ǥ, and �Ǥ TombesiǤ ͖͔͔͝Ǥ ̶Towards a more ̶robust̶ technologyǫ �apacity building in  
             postǦtsunami �ri �ankaǤ̶ Disaster Prevention and Management 18 (1): 55-65. 
             doi: 10.1108/09653560910938547.
�elling, �Ǥ ͖͔͕͕Ǥ ̶�rban governance and disaster risk reduction in the �aribbeanǣ the e�periences of  
             ��fam 
�Ǥ̶ Environment and Urbanization 23 (2): 383-400. doi: 10.1177/0956247811410012.
�elling, �Ǥ, and �Ǥ �anuelǦ�avarreteǤ ͖͔͕͕Ǥ ̶From �esilience to Transformationǣ the Adaptive �ycle  
             in Two �e�ican �rban �entersǤ̶ Ecology and Society 16 (2).
�elling, �ark, and uha �Ǥ �ittoǤ ͖͔͔͕Ǥ ̶�mall island developing statesǣ natural disaster vulnerability  
             and global change." Environmental Hazards 3 (2): 49-62. doi: 10.3763/ehaz.2001.0306.
�erchǦ�ielsen, �Ǥ, �Ǥ �attig, and �Ǥ �mbodenǤ ͖͔͔͜Ǥ ̶��ploring the link between climate change and  
             migration." Climatic Change 91 (3-4): 375-393. doi: 10.1007/s10584-008-9416-y.
�etheram, �Ǥ, �Ǥ �Ǥ �ander, �Ǥ �Ǥ �ampbell, �Ǥ High, and �Ǥ �taceyǤ ͖͔͕͔Ǥ ̶̵�trange changes̵ǣ 
             �ndigenous perspectives of climate change and adaptation in �� Arnhem �and (Australia)Ǥ̶ 
              Global Environmental Change-Human and Policy Dimensions 20 (4): 681-692. 
             doi: 10.1016/j.gloenvcha.2010.05.002.
�fefferbaum, �Ǥ �Ǥ, �Ǥ �fefferbaum, �Ǥ �Ǥ �an Horn, �Ǥ �Ǥ �lomp, FǤ HǤ �orris, and �Ǥ �Ǥ �eissmanǤ  
             ͖͔͕͗Ǥ ̶The �ommunities Advancing �esilience Toolkit (�A�T)ǣ An �ntervention to �uild  
             �ommunity �esilience to �isastersǤ̶ Journal of Public Health Management and Practice 19  
             (3): 250-258. doi: 10.1097/PHH.0b013e318268aed8.



35

�ichler, Adelheid, and �rich �triessnigǤ ͖͔͕͗Ǥ ̶�ifferential �ulnerability to Hurricanes in �uba, Haiti,  
             and the �ominican �epublicǣ The �ontribution of �ducationǤ̶ Ecology and Society 18 (3). 
             doiǣ ͕͔Ǥ͙͙͕͛ȀesǦ͔͙͛͛͘Ǧ͕͔͕͗͗͜Ǥ
�indyck, �obert �Ǥ, and �eng �angǤ ͖͔͕͗Ǥ ̶The �conomic and �olicy �onse�uences of 
             �atastrophesǤ̶ American Economic Journal-Economic Policy ͙ (͘)ǣ͔͚͗Ǧ͗͗͝Ǥ 
             doiǣ ͕͔Ǥ͕͖͙͛ȀpolǤ͙Ǥ͘Ǥ͔͚͗Ǥ
�ouliotte, ennifer, �arry �mit, and �isa �esterhoffǤ ͖͔͔͝Ǥ ̶Adaptation and developmentǣ 
             �ivelihoods and climate change in �ubarnabad, �angladeshǤ̶ Climate and Development 1 
             (͕)ǣ ͕͗Ǧ͚͘Ǥ doiǣ ͕͔Ǥ͚͗͛͗ȀcdevǤ͖͔͔͝Ǥ͔͔͔͕Ǥ
�rashar, �Ǥ, �Ǥ �haw, and �Ǥ TakeuchiǤ ͖͔͕͗Ǥ ̶�ommunity action planning in �ast �elhiǣ a 
            participatory approach to build urban disaster resilienceǤ̶ Mitigation and Adaptation Strategies 
              for Global Change ͕͜ (͘)ǣ ͖͘͝Ǧ͘͘͜Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͖͛Ǧ͔͕͖Ǧ͚͗͜͝Ǧ͘Ǥ
�iu, �Ǥ �Ǥ, �Ǥ �Ǥ ia, Ǥ �Ǥ �hao, �Ǥ HǤ �ang, Ǥ �ennett, and �Ǥ HǤ �houǤ ͖͔͕͔Ǥ ̶�aluation of Flood  
             �eductions in the �ellow �iver �asin under �and �se �hangeǤ̶ Journal of Water Resources  
              Planning and Management-Asce ͕͚͗ (͕)ǣ ͕͔͚Ǧ͕͕͙Ǥ doiǣ ͕͔Ǥ͕͔͚͕Ȁ(asce)͔͛͗͗Ǧ͚͘͝͝(͖͔͕͔)͕͚͗ǣ͕(͕͔͚)Ǥ
�akisits, �Ǥ 
Ǥ �Ǥ ͖͔͕͖Ǥ ̶�akistan̵s twin interrelated challengesǣ economic development and 
             securityǤ̶ A�s��a�ia� ����a� �� ������a�i��a� Aơai�s ͚͚ (͖)ǣ ͕͗͝Ǧ͕͙͘Ǥ 
             doiǣ͕͔Ǥ͕͔͔͜Ȁ͕͔͙͕͗͛͛͜Ǥ͖͔͕͕Ǥ͚͚͖͘͘͜Ǥ
�anger, �Ǥ, �Ǥ Hallegatte, �Ǥ �hattacharya, �Ǥ �achu, �Ǥ �riya, �Ǥ �hore, FǤ �afi�ue, �Ǥ �athur, �Ǥ  
             �aville, FǤ Henriet, �Ǥ Herwei�er, �Ǥ �ohit, and Ǥ �orfeeǦ�orlotǤ ͖͔͕͕Ǥ ̶An assessment of the  
             potential impact of climate change on ƪood risk in �umbaiǤ̶ Climatic Change ͕͔͘ (͕)ǣ ͕͗͝Ǧ͕͚͛Ǥ  
             doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͔͙͘͜Ǧ͔͕͔Ǧ͛͝͝͝Ǧ͖Ǥ
�oman, �Ǥ �Ǥ, AǤ HǤ �ynch, and �Ǥ �omineyǦHowesǤ ͖͔͕͕Ǥ ̶�hat is the 
oalǫ Framing the �limate  
             �hange Adaptation �uestion through a �roblemǦ�riented ApproachǤ̶ Weather Climate and  
              Society ͗ (͕)ǣ ͕͚Ǧ͔͗Ǥ doiǣ ͕͔Ǥ͕͕͙͛Ȁ͖͔͕͔wcas͕͔͙͖Ǥ͕Ǥ
�omieu, �Ǥ, TǤ �elle, �Ǥ �chneiderbauer, �Ǥ �elling, and �Ǥ �inchonǤ ͖͔͕͔Ǥ ̶�ulnerability assessment  
             within climate change and natural ha�ard conte�tsǣ revealing gaps and synergies through  
             coastal applicationsǤ̶ Sustainability Science ͙ (͖)ǣ ͕͙͝Ǧ͕͔͛Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͚͖͙Ǧ͔͕͔Ǧ͔͕͕͖Ǧ͖Ǥ
�ose, AǤ, and TǤ �ustraǤ ͖͔͕͗Ǥ ̶�conomic �onsiderations in �esigning �mergency �anagement  
             �nstitutions and �olicies for Transboundary �isastersǤ̶ Public Management Review 15   
 (͗)ǣ ͚͘͘Ǧ͚͖͘Ǥ doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͕͔͛͗͛͘͝Ǥ͖͔͕͗Ǥ͚͙͛͛͜͝Ǥ
�uddock, �Ǥ, �Ǥ Amaratunga, �Ǥ �anigaratne, and �Ǥ �aliyaguruǤ ͖͔͕͔Ǥ ̶�ostǦtsunami reconstruction 
             in �ri �ankaǣ Assessing the economic impactǤ̶ International Journal of Strategic Property 
              Management ͕͘ (͗)ǣ ͖͕͛Ǧ͖͔͗Ǥ doiǣ ͕͔Ǥ͚͗͘͜Ȁi�spmǤ͖͔͕͔Ǥ͕͚Ǥ
�aarinen, Ǥ, �Ǥ �Ǥ Hambira, Ǥ Atlhopheng, and HǤ �anwaǤ ͖͔͕͖Ǥ ̶Tourism industry reaction to  
             climate change in �galagadi �outh �istrict, �otswanaǤ̶ Development Southern Africa ͖͝  
             (͖)ǣ ͖͛͗Ǧ͖͙͜Ǥ doiǣ ͕͔Ǥ͕͔͔͜Ȁ͔͚͙͗͛͗͜�Ǥ͖͔͕͖Ǥ͚͙͚͛͛͝Ǥ
�aldaÓaǦ�orrilla, �ergio �Ǥ, and �rister �andbergǤ ͖͔͔͝Ǥ ̶�mpact of climateǦrelated disasters on  
             human migration in �e�icoǣ a spatial modelǤ̶ Climatic Change ͚͝ (͕Ǧ͖)ǣ ͛͝Ǧ͕͕͜Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͔͙͘͜Ǧ͔͔͝Ǧ͙͛͛͝Ǧ͗Ǥ
�aracoglu, �Ǥ, and �Ǥ �emirtasǦ�il�Ǥ ͖͔͕͘Ǥ ̶�isasters as an ideological strategy for governing 
             neoliberal urban transformation in Turkeyǣ insights from ��mirȀ�adifekaleǤ̶ Disasters ͗͜ (͕)ǣ 
             ͕͛͜Ǧ͖͔͕Ǥ doiǣ ͕͔Ǥ͕͕͕͕ȀdisaǤ͕͖͔͗͜Ǥ
�atterthwaite, �Ǥ ͖͔͕͕Ǥ ̶�ditorialǣ �hy is community action needed for disaster risk reduction and  
             climate change adaptationǫ̶ Environment and Urbanization ͖͗ (͖)ǣ ͗͗͝Ǧ͗͘͝Ǥ 
             doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͙͚͖͕͕͖͔͔͔͛͘͘͜͝͝Ǥ
�chipper, �Ǥ �isa FǤ ͖͔͔͝Ǥ ̶�eeting at the crossroadsǫǣ ��ploring the linkages between climate  
             change adaptation and disaster risk reductionǤ̶ Climate and Development ͕ (͕)ǣ ͕͚Ǧ͔͗Ǥ 
             doiǣ ͕͔Ǥ͚͗͛͗ȀcdevǤ͖͔͔͝Ǥ͔͔͔͘Ǥ
�chroeder, �Ǥ, and �Ǥ �prouleǦonesǤ ͖͔͕͖Ǥ ̶�ulture and �olicies for �ustainable Tourismǣ A �outh  
             Asian �omparisonǤ̶ Journal of Comparative Policy Analysis ͕͘ (͘)ǣ ͔͗͗Ǧ͙͕͗Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͚͗͛͜͜͜͝Ǥ͖͔͕͖Ǥ͚͙͛͜͝͝Ǥ
�cott, �Ǥ Ǥ, �Ǥ Ǥ �emieu�, and �Ǥ �aloneǤ ͖͔͕͕Ǥ ̶�limate services to support sustainable tourism and  
             adaptation to climate changeǤ̶ Climate Research ͛͘ (͕Ǧ͖)ǣ ͕͕͕Ǧ͕͖͖Ǥ doiǣ ͕͔Ǥ͙͗͗͘Ȁcr͔͔͙͖͝Ǥ



36

�haffer, �Ǥ Ǥ, and �Ǥ �aieneǤ ͖͔͕͕Ǥ ̶�hy Analy�e �ental �odels of �ocal �limate �hangeǫ A �ase  
             from �outhern �o�ambi�ueǤ̶ Weather Climate and Society ͗ (͘)ǣ ͖͖͗Ǧ͖͗͛Ǥ 
             doiǣ ͕͔Ǥ͕͕͙͛Ȁ�casǦ�Ǧ͕͔Ǧ͔͙͔͔͘Ǥ͕Ǥ
�haw, �a�ib, and �avi �inhaǤ ͖͔͔͗Ǥ ̶Towards �ustainable �ecoveryǣ Future �hallenges After the  
             
u�arat �arth�uake, �ndiaǤ̶ Risk Management: An International Journal ͙ (͗)ǣ ͙͗Ǧ͙͕Ǥ
�herrieb, �athleen, Fran HǤ �orris, and �andro 
aleaǤ ͖͔͕͔Ǥ ̶�easuring �apacities for �ommunity  
             �esilienceǤ̶ Social Indicators Research ͝͝ (͖)ǣ ͖͖͛Ǧ͖͛͘Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͖͔͙Ǧ͔͕͔Ǧ͙͚͛͝Ǧ͝Ǥ
�kidmore, �Ǥ, and HǤ ToyaǤ ͖͔͔͖Ǥ ̶�o natural disasters promote longǦrun growthǫ̶ Economic Inquiry  
             ͔͘ (͘)ǣ ͚͚͘Ǧ͚͛͜Ǥ doiǣ ͕͔Ǥ͕͔͗͝ȀeiȀ͔͘Ǥ͘Ǥ͚͚͘Ǥ
elaus, �vo, and 
arry acobsǤ ͖͔͕͕Ǥ ̶Human �apital and �ustainabilityǤ̶ Sustainability ͗ (͕͖)ǣ ͛͝Ǧ͕͙͘Ǥ  
             doiǣ ͕͔Ǥ͔͗͗͝Ȁsu͔͕͔͔͗͛͝Ǥ
�olecki, �Ǥ, �Ǥ �eichenko, and �Ǥ �̵�rienǤ ͖͔͕͕Ǥ ̶�limate change adaptation strategies and disaster 
 risk reduction in citiesǣ connections, contentions, and synergiesǤ̶ Current Opinion in 
              Environmental Sustainability ͗ (͗)ǣ ͕͙͗Ǧ͕͕͘Ǥ doiǣ ͕͔Ǥ͕͔͕͚Ȁ�ǤcosustǤ͖͔͕͕Ǥ͔͗Ǥ͔͔͕Ǥ
�ovacool, �en�amin�Ǥ ͖͔͕͖Ǥ ̶�erceptions of climate change risks and resilient island planning in the  
             �aldivesǤ̶ Mitigation and Adaptation Strategies for Global Change ͕͛ (͛)ǣ ͕͛͗Ǧ͙͖͛Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͖͛Ǧ͔͕͕Ǧ͕͗͘͝Ǧ͛Ǥ
�triessnig, �rich, �olfgang �ut�, and Anthony 
Ǥ �attǤ ͖͔͕͗Ǥ ̶�ffects of �ducational Attainment on  
             �limate �isk �ulnerabilityǤ̶ Ecology and Society ͕͜ (͕)Ǥ doiǣ ͕͔Ǥ͙͙͕͛ȀesǦ͔͙͖͙͖Ǧ͕͔͕͕͚͜Ǥ
�trobl, �Ǥ ͖͔͕͖Ǥ ̶The economic growth impact of natural disasters in developing countriesǣ �vidence  
             from hurricane strikes in the �entral American and �aribbean regionsǤ̶ Journal of 
             Development Economics ͛͝ (͕)ǣ ͕͔͗Ǧ͕͕͘Ǥ doiǣ ͕͔Ǥ͕͔͕͚Ȁ�Ǥ�devecoǤ͖͔͕͔Ǥ͕͖Ǥ͔͔͖Ǥ
�u, �Ǥ �Ǥ, �Ǥ �Ǥ Hall, and �Ǥ ��anneǤ ͖͔͕͗Ǥ ̶Hospitality �ndustry �esponses to �limate �hangeǣ A  
             �enchmark �tudy of Taiwanese Tourist HotelsǤ̶ Asia Pacific ����a� �� ����is� ��s�a�c� ͕͜  
             (͕Ǧ͖)ǣ ͖͝Ǧ͕͔͛Ǥ doiǣ ͕͔Ǥ͕͔͔͜Ȁ͕͔͕͚͚͙͘͝Ǥ͖͔͕͖Ǥ͚͙͕͗͜͜Ǥ
�udmeierǦ�ieu�, �Ǥ �Ǥ ͖͔͕͘Ǥ ̶�esilience Ǧ an emerging paradigm of danger or of hopeǫ̶ Disaster  
              Prevention and Management ͖͗ (͕)ǣ ͚͛Ǧ͔͜Ǥ doiǣ ͕͔Ǥ͕͕͔͜ȀdpmǦ͕͖Ǧ͖͔͕͖Ǧ͔͕͗͘Ǥ
�ugiman, TǤ ͖͔͕͘Ǥ ̶�essons learned from the ͖͔͕͕ debacle of the Fukushima nuclear power plantǤ̶  
             Public Understanding of Science ͖͗ (͗)ǣ ͖͙͘Ǧ͖͚͛Ǥ doiǣ ͕͔Ǥ͕͕͛͛Ȁ͔͚͚͚͖͙͕͗͗͛͗͘͘͝͝͝Ǥ
�ultana, �arvin, and �aul ThompsonǤ ͖͔͔͜Ǥ ̶
ender and local ƪoodplain management institutionsǣ a  
             case study from �angladeshǤ̶ Journal of International Development ͖͔ (͕)ǣ ͙͗Ǧ͚͜Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͖Ȁ�idǤ͕͖͛͘Ǥ
�un, �Ǥ HǤ, HǤ Ǥ �hou, �Ǥ �Ǥ �hang, �Ǥ �Ǥ �in, and �Ǥ �Ǥ �inǤ ͖͔͕͗Ǥ ̶Adapting to droughts in �uanyang  
             Terrace of �� �hinaǣ insight from disaster risk reductionǤ̶ Mitigation and Adaptation 
              Strategies for Global Change ͕͜ (͚)ǣ͛ ͙͝Ǧ͕͛͛Ǥ doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͖͛Ǧ͔͕͖Ǧ͚͗͜͝Ǧ͖Ǥ
�utanta, HǤ, AǤ �a�abifard, and �Ǥ �Ǥ �ishopǤ ͖͔͕͗Ǥ ̶�isaster risk reduction using acceptable risk  
             measures for spatial planningǤ̶ Journal of Environmental Planning and Management ͙͚  
             (͚)ǣ ͚͕͛Ǧ͙͛͜Ǥ doiǣ ͕͔Ǥ͕͔͔͜Ȁ͔͚͔͙͚͘͜͝Ǥ͖͔͕͖Ǥ͔͖͕͛͗͘Ǥ
Thomalla, FǤ, TǤ �owning, �Ǥ �pangerǦ�iegfried, 
Ǥ �Ǥ Han, and Ǥ �ockstromǤ ͖͔͔͚Ǥ ̶�educing ha�ard  
             vulnerabilityǣ towards a common approach between disaster risk reduction and climate  
             adaptationǤ̶ Disasters ͔͗ (͕)ǣ ͗͝Ǧ͘͜Ǥ doiǣ ͕͔Ǥ͕͕͕͕Ȁ�Ǥ͕͚͛͘Ǧ͙͖͗͝Ǥ͖͔͔͚Ǥ͔͔͔͙͗Ǥ�Ǥ
Tierney, �Ǥ ͖͔͕͖Ǥ ̶�isaster 
overnanceǣ �ocial, �olitical, and �conomic �imensionsǤ̶ Annual Review  
              of Environment and Resources, �ol ͗͛ ͗͛ǣ ͕͗͘Ǧ͚͗͗Ǥ 
             doiǣ ͕͔Ǥ͕͕͚͘ȀannurevǦenvironǦ͔͖͔͕͕͝Ǧ͔͙͚͕͜͝Ǥ
Tompkins, �Ǥ �Ǥ, �Ǥ AǤ Hurlston, and �Ǥ �oortingaǤ ͖͔͔͝Ǥ ̶Foreignness as a constraint on learningǣ The 
             impact of migrants on disaster resilience in small islandsǤ̶ �nvironmental Hazards - Human 
              and Policy Dimensions ͜ (͘)ǣ ͖͚͗Ǧ͖͛͛Ǥ doiǣ ͕͔Ǥ͚͗͛͗Ȁeha�Ǥ͖͔͔͝Ǥ͔͔͕͜Ǥ
Tompkins, �Ǥ �Ǥ, �Ǥ �Ǥ �emos, and �Ǥ �oydǤ ͖͔͔͜Ǥ ̶A less disastrous disasterǣ �anaging response to 
             climateǦdriven ha�ards in the �ayman �slands and �� �ra�ilǤ̶ Global Environmental Change - 
              Human and Policy Dimensions ͕͜ (͘)ǣ ͚͛͗Ǧ͙͛͘Ǥ doiǣ ͕͔Ǥ͕͔͕͚Ȁ�ǤgloenvchaǤ͖͔͔͜Ǥ͔͛Ǥ͔͕͔Ǥ
Tsai, HsienǦTang, �hengǦui Tseng, �hianǦ�ang T�eng, TungǦu �u, and enǦder �ayǤ ͖͔͕͕Ǥ ̶The 
             impacts of natural ha�ards on Taiwanǯs tourism industryǤ̶ Natural Hazards ͚͖ǣ ͗͜Ǧ͕͝Ǥ 
             doiǣ ͕͔Ǥ͕͔͔͛Ȁs͕͕͔͚͝Ǧ͔͕͕Ǧ͔͔͗͘Ǧ�Ǥ



37

Tschakert, Petra, Bob van Oort, Asuncion Lera St. Clair, and Armando LaMadrid. 2013. "Inequality  
             and transformation analyses: a complementary lens for addressing vulnerability to climate  
             change." Climate and Development 5 (4): 340-350. doi: 10.1080/17565529.2013.828583.
Turton, S., T. Dickson, W. Hadwen, B. Jorgensen, T. Pham, D. Simmons, P. Tremblay, and R. Wilson.  
             2010. "Developing an approach for tourism climate change assessment: evidence from four  
             contrasting Australian case studies." Journal of Sustainable Tourism 18 (3): 429-447. 
             doi: 10.1080/09669581003639814.
van Aalst, M. K., T. Cannon, and I. Burton. 2008. "Community level adaptation to climate change:  
             The potential role of participatory community risk assessment." Global Environmental   
 Change-Human and Policy Dimensions 18 (1): 165-179. doi: 10.1016/j.gloenvcha.2007.06.002.
Vincent, Katharine, Tracy Cull, Diana Chanika, Petan Hamazakaza, Alec Joubert, Eulalia Macome, 
             and Charity Mutonhodza-Davies. 2013. "Farmers' responses to climate variability and change 
             in Southern Africa – is it coping or adaptation?" Climate and Development 5 (3): 194-205. 
             doi: 10.1080/17565529.2013.821052.
�ogel, �Ǥ, �Ǥ �och, and �Ǥ �an �ylǤ ͖͔͕͔Ǥ ̶̶A �ersistent Truth̶Ǧ�eƪections on �rought �isk 
             Management in Southern Africa." Weather Climate and Society 2 (1): 9-22. 
             doi: 10.1175/2009wcas1017.1.
Vogel, C., S. C. Moser, R. E. Kasperson, and G. D. Dabelko. 2007. "Linking vulnerability, adaptation,  
             and resilience science to practice: Pathways, players, and partnerships." Global 
              Environmental Change-Human and Policy Dimensions 17 (3-4): 349-364. 
             doi: 10.1016/j.gloenvcha.2007.05.002.
Waheed, Bushra, Faisal Khan, and Brian Veitch. 2009. "Linkage-Based Frameworks for Sustainability  
             Assessmentǣ �aking a �ase for �riving ForceǦ�ressureǦ�tateǦ��posureǦ�ffectǦAction   
 (DPSEEA) Frameworks." Sustainability 1 (3): 441-463. doi: 10.3390/su1030441.
Wamsler, C. 2006. "Integrating risk reduction, urban planning and housing: Lessons from El 
             Salvador." Open House International 31 (1): 71-83.
———. 2013. "Managing risk: from the United Nations to local-level realities - or vice versa." Climate  
 and Development 5 (3): 253-255. doi: 10.1080/17565529.2013.825203.
Wamsler, C., E. Brink, and C. Rivera. 2013. "Planning for climate change in urban areas: from theory  
             to practice." Journal of Cleaner Production 50: 68-81. doi: 10.1016/j.jclepro.2012.12.008.
Wamsler, C., and N. Lawson. 2011. "The Role of Formal and Informal Insurance Mechanisms for  
             Reducing Urban Disaster Risk: A South-North Comparison." Housing Studies 26 (2): 197-223.  
             doi: 10.1080/02673037.2011.542087.
Wang, C. H. 2014. "Regulating land development in a natural disaster-prone area: The roles of  
             building codes." Resource and Energy Economics 36 (1): 209-228. 
             doi: 10.1016/j.reseneeco.2012.10.002.
Wang, L. Z., H. L. Long, H. Q. Liu, and G. H. Dong. 2012. "Analysis of the Relationship between  
             Drought-Flood Disasters and Land-Use Changes in West Jilin, China." Disaster Advances 5  
             (4): 652-658.
Wickramasinghe, Vasantha, and Shin-ei Taka2007. "Revival of Tourism in Sri Lanka following the  
             December 2004 Indian Ocean Tsunami." Journal of Natural Disaster Science 29 (2): 83-95.
Willroth, P., F. Massmann, R. Wehrhahn, and J. R. Diez. 2012. "Socio-economic vulnerability of  
             coastal communities in southern Thailand: the development of adaptation strategies."  
             Natural Hazards and Earth System Sciences 12 (8): 2647-2658. 
             doi: 10.5194/nhess-12-2647-2012.
Winchester, P. 2000. "Cyclone mitigation, resource allocation and post-disaster reconstruction in  
             South India: Lessons from two decades of research." Disasters 24 (1): 18-37. 
             doi: 10.1111/1467-7717.00129.
Xiao, L. S., X. H. Li, and R. Wang. 2011. "Integrating climate change adaptation and mitigation into  
             sustainable development planning for Lijiang City." International Journal of Sustainable  
             Development and World Ecology 18 (6): 515-522. doi: 10.1080/13504509.2011.603761.
Xiao, Y., and J. Drucker. 2013. "Does Economic Diversity Enhance Regional Disaster Resilience?"  
             Journal of the American Planning Association 79 (2): 148-160. 
             doi:10.1080/01944363.2013.882125.



38

Yamin, F., T. Mitchell, and T. Tanner. 2005. "Linking Climate Adaptation: A Research Agenda." IDS  
             Bulletin - Institute of Development Studies 36 (4): 126-131. 
             doi: 10.1111/j.1759-5436.2005.tb00240.x
Zahran, S., L. Peek, J. G. Snodgrass, S. Weiler, and L. Hempel. 2011. "Economics of Disaster Risk,  
             Social Vulnerability, and Mental Health Resilience." Risk Analysis 31 (7): 1107-1119. 
             doi: 10.1111/j.1539-6924.2010.01580.x.
Zhou, H. J., W. X. Zhang, Y. H. Sun, and Y. Yuan. 2014. "Policy options to support climate-induced  
             migration: insights from disaster relief in China." Mitigation and Adaptation Strategies for  
             Global Change 19 (4): 375-389. doi: 10.1007/s11027-012-9438-7.



39

About IRDR

Over recent decades, our knowledge and understanding of natural hazards has grown rapidly. 
Scientists can now characterise more accurately the possible magnitude of hazard events and can 
better estimate their probability; and forecasting capacity has significantly improved especially for 
weather-related events. Far more is now also known about the socio-economic dimensions of 
disasters, such as exposure and vulnerability, conditions for resilience, and the causal links between 
disasters, development paths and other factors that determine the scope and distribution of  
losses.

Despite this growth in knowledge, losses associated with environmental hazards have risen 
dramatically with hundreds of thousands of people killed and millions in�ured, affected or displaced 
each year because of disasters. Also the value of property damage has been doubling about every 
seven years over the past 40 years, with spectacular increases witnessed in the 2000s. 

Recognising the related science needs, the International Council for Science (ICSU), the 
International Social Science Council (ISSC), and the United Nations International Strategy for 
Disaster Reduction (UNISDR)—the programme’s Co-Sponsors—created “Integrated Research on 
Disaster Risk” (IRDR) as a global, trans-disciplinary and intersectoral research programme to 
address the major challenges of natural and human-induced environmental hazards. The 
complexity of the task is such that it requires the full integration of research expertise from the 
natural, socio-economic, health, engineering and cultural sciences, encompassing also areas of 
inquiry and practice such as policy-making, the role of  communications, and public and political 
perceptions of and responses to risk.

Three research and action objectives have been suggested for the programme: 

1.  Characterising hazards, vulnerability and risk.
2. Understanding decision-making in complex and changing risk contexts.
3. Reducing risk and curbing losses through knowledge-based actions.

Three cross-cutting themes support IRDR’s work towards these objectives:

1. Building capacity, including mapping capacity distribution, for disaster risk reduction  at  
 different levels and across multiple ha�ardsǤ
2. Development and compilation of case studies and demonstration projects.
3. Advancing assessment, data, and monitoring tools of hazards, risks and disasters

It is envisaged that a successful programme will lead to a better understanding of hazards, 
vulnerability and risk; an enhanced capacity to interpret and deal with disaster risk; improved 
insights into  decision-making that may increase risk exposure, as well as how such choices may be 
inƪuenced; and proposals for how new knowledge can more effectively guide disaster risk 
reduction efforts at all levels.
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