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We dedicate this book to Professor Saleemul Huq, who left the world on 28 
October 2023. Saleem’s most notable legacy lies in his dedication to 

addressing climate-induced loss and damage. He passionately championed 
this cause, ultimately ensuring the inclusion of loss and damage in the 

Paris Agreement in 2015, and the establishment of a finance mechanism 
for loss and damage at COP27 in 2022. Saleem has written the foreword 

to this book.



Foreword 

Climate change is one of the most pressing challenges of our time, and its 
impacts are becoming increasingly visible and alarming. The urgency to 
act on available scientific evidence and generate more evidence on these 
impacts, particularly loss and damage, cannot be overstated. This publi-
cation aims to delve into evidence-based approaches in the Asia-Pacific 
region to effectively tackle climate-induced loss and damage (L&D) and 
its interlinkages with climate change adaptation (CCA) and disaster risk 
reduction (DRR) in the context of the Sustainable Development Goals 
(SDGs) and other global initiatives and frameworks. 

The Sixth Assessment Report (AR6) recently published by the Inter-
governmental Panel on Climate Change (IPCC) provides a compre-
hensive assessment of our current understanding of climate change, 
including the topics of L&D and CCA. The report highlights various 
types of climate-induced L&D, ranging from extreme weather events like 
floods, cyclones and wildfires, to slow-onset impacts such as sea-level rise, 
ocean acidification and desertification. As indicated by climate science 
and evidence from the ground level, the impacts of climate change are 
expected to worsen in the future, particularly in areas with high vulner-
ability and exposure. It is essential to recognize that different countries 
face these impacts differently, underscoring the need to build resilience, 
capacities and means of implementation. 

Furthermore, it is crucial to acknowledge the interconnections 
between national and global policy processes, including those under the 
United Nations Framework Convention on Climate Change (UNFCCC),
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such as Nationally Determined Contributions (NDCs) and various other 
plans and policies relevant for addressing climate-induced L&D. A holistic 
approach to addressing these challenges necessitates leveraging synergies 
between different frameworks and initiatives. The SDGs and the Sendai 
Framework for Disaster Risk Reduction (SFDRR) provides avenues for 
entry points for creating scaled-up impact related to L&D policy and 
action, by building on national, regional and global actions through 
forging initiatives built on commonalities. By engaging multiple stake-
holders and embracing inclusive and participatory approaches, we can 
drive transformative change at the local, national and global levels. 

Scientific evidence must play a pivotal role in guiding our actions 
to effectively address L&D. It is imperative to emphasize science-based 
approaches and leverage evidence, research and capacity building to accel-
erate transformative action. In this regard, this publication by the Asia-
Pacific Network for Global Change Research (APN) in partnership with 
SLYCAN Trust contributes to generating evidence that highlights the 
power of scientific knowledge generation involving government entities, 
civil society organizations, academia and multilateral institutions. 

Looking ahead, this publication aims to serve as a catalyst for change. 
Through the dissemination of knowledge and the facilitation of a stronger 
science-policy-stakeholder dialogue, we aspire to create tangible and 
positive impacts on the ground. Effectively addressing L&D in the Asia-
Pacific region necessitates collective efforts and synergies among diverse 
processes. It is through integrated and collaborative endeavours that we 
can achieve scaled-up impacts, empower communities and safeguard our 
shared future. 

To achieve this transformation and uphold efforts for resilience-
building that leaves no one behind, it is crucial to address key aspects 
such as building capacities, bridging gaps and identifying policy inter-
ventions. By acknowledging and acting upon these imperatives, a path 
towards resilience-building could be forged through collective efforts that 
deliver transformative change. By integrating the principles of leaving 
no one behind, climate change policy and action could prioritize inclu-
sivity, equity and justice, empowering vulnerable communities to thrive



FOREWORD ix

amidst environmental challenges and creating an enabling environment 
that fosters sustainable development leading to an equitable future. 

Saleemul Huq 
ICCCAD 

Bangladesh 

Saleemul Huq was the Director of the International Centre for Climate Change 
and Development (ICCCAD) and professor at the Independent University 
Bangladesh (IUB), as well as a senior associate of the International Institute on 
Environment and Development (IIED) in the United Kingdom. In addition, he 
was the chair of the Expert Advisory Group for the Climate Vulnerable Forum 
(CVF) and also a senior adviser on Locally Led Adaptation with Global Centre 
on Adaptation (GCA) headquartered in the Netherlands. He was an expert in 
adaptation to climate change in the most vulnerable developing countries and 
a lead author of the third, fourth, and fifth assessment reports of the Inter-
governmental Panel on Climate Change (IPCC) and he also advised the Least 
Developed Countries (LDC) group in the United Nations Framework Conven-
tion on Climate Change (UNFCCC). In addition, he was affiliated with the UN 
Food System Summit for 2021 as co-chair of the Action Track 5 on Building 
Resilience to Vulnerabilities, Shocks & Stress. He published hundreds of scientific 
as well as popular articles and was recognized as one of the top twenty global 
influencers on climate change policy in 2019 and top scientist from Bangladesh 
on climate change science. Recently, he had been appointed the officer of the 
Order of the British Empire (OBE) in the 2022 New Year Honours for services 
to combating international climate change. In 2023, he had been ranked as one 
of the top ten scientists in Nature, one of the leading scientific journals.
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CHAPTER 1  

Introduction 

Vositha Wijenayake 

Abstract Climate change has become one of the key issues the planet is 
facing today. With impacts being felt across the world, identifying ways 
to build long-term resilience to its impacts has become a crucial compo-
nent for a sustainable and resilient planet. This chapter discusses the 
approaches for ensuring that synergies and interlinkages across key global 
and national processes are generated to ensure that inclusive and collective 
actions can be generated through community-centred, evidence-based, 
inclusive and multi-stakeholder processes. With case studies and examples 
from projects conducted in the Pacific region, the chapter demonstrates 
the importance of integrating processes and relevant mechanisms on 
climate change adaptation, disaster risk reduction, climate-induced loss 
and damage, and sustainable development and builds on the evidence 
provided through insights from the case studies to provide recom-
mendations for holistic policy and action for enhanced impact through 
forward-thinking synergized actions across processes.
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Keywords Climate change · SDGs · Sustainable development · Disaster 
risk reduction · Sendai Framework · Cross-cutting 

1 Background 

Climate change is amongst the key threats to our planet. The Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change 
(IPCC, 2022) points to the heightened need for climate adaptation and 
resilience-building as well as interlinkages between addressing climate 
risks and building the long-term resilience of communities and ecosys-
tems. To this end, it is important to identify through evidence-based 
approaches the initiatives for building synergies between climate change 
adaptation (CCA), addressing climate-induced loss and damage (L&D), 
disaster risk reduction (DRR), sustainable development, and other rele-
vant processes. Evidence-based policy and action, which facilitate good 
governance through inclusive and transparent processes could provide 
the core for ensuring that long-term climate resilience is achieved, and 
scaled-up with initiatives that draw synergies with global and regional 
processes. 

2 Objectives 

This publication, a joint effort of the Asia–Pacific Network for Global 
Change Research (APN) and SLYCAN Trust, aims to demonstrate, 
through research and evidence from projects conducted in countries of 
the Asia-Pacific region, initiatives and good practices that could provide 
opportunities for generating approaches that lead towards building long-
term and sustained resilience at all levels. It consists of key findings of 
projects conducted under APN’s Climate Adaptation Framework (CAF) 
and reflects the work of fourteen projects concentrated on the thematic 
areas of CCA, DRR, and L&D. 

Further, the publication illustrates concrete efforts for evidence-
provision that could provide support in identifying solutions to addressing 
identified gaps and needs; replicate good practices; provide a knowledge 
base for generating science-driven climate policy and action in the Asia– 
Pacific region; as well as share initiatives that may be replicated for scaling 
up impact for building long-term resilience.
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3 Overview 

3.1 Focus 

The publication has as its focus the interlink between CCA, DRR, 
L&D, and the Sustainable Development Goals (SDGs) through different 
components related to the thematic areas. This includes through a 
broader focus, global policy processes related to climate change, DRR, 
and sustainable development, which in turn include the processes on the 
United Nations Framework Convention on Climate Change (UNFCCC); 
the Sendai Framework for Disaster Risk Reduction (SFDRR); the Agenda 
2030 for Sustainable Development; and other national and regional 
initiatives that interlink with the global climate policy and action. 

Further, the chapters of the publication provide insights into emerging 
issues such as the means of implementation and needs related to 
addressing climate-induced L&D, and forward-thinking approaches 
building on the findings of the featured papers as well as the most recent 
climate science. 

This special issue could also be described as an effort to demon-
strate the scalability of initiatives that integrate research efforts focused 
on theoretical and technical aspects related to national and global policy 
processes; as well as research focusing on local-level approaches for 
resilience-building and addressing climate and disaster risk management 
through inclusive and participatory processes. The quality and the rich-
ness of the evidence generated through the projects featured can be 
considered as amplified through the reference to their good practices via 
citations made to these research and related publications in the IPCC’s 
Sixth Assessment Report. This publication aims to ensure that the good 
practices and lessons learnt through the projects reach a wider audience 
with enhanced accessibility. 

3.2 Thematic Overview 

The publication consists of chapters that illustrate different aspects related 
to interlinkages and integration of CCA, DRR, L&D, and SDGs, which 
guide the delivery of holistic and scaled-up climate-resilience-building 
efforts. The thirteen chapters of the publication could be categorized as 
delivering key insights into elements which connect the different focus 
areas mentioned above.
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This includes research focused on identifying and defining the inter-
linkages between CCA, DRR, and L&D; means for assessing climate 
risk which form common grounds for building resilience through reduc-
tion of risk; identifying and breaking down of different forms of L&D 
including but not limited to economic and non-economic L&D, as well 
as climate-induced migration; and interlinks between DRR and L&D, 
which include approaches for addressing losses and damage through 
recovery processes. In addition to these, the publication also focuses on 
approaches for addressing climate risk through futuristic and forward-
thinking approaches, which consist of identifying key entry points, policy 
and action processes, and approaches for creating synergies. 

3.3 Interlinkages Amongst Processes Related to CCA, DRR, L&D, 
and SDGs 

Amongst the chapters of the publication, several provide examples and 
findings related to interlinkages and the creation of synergies amongst 
the above-mentioned processes. For example, the chapter “Flood induced 
losses and damages to agricultural production and farmers’ mental well-
being in Sri Lanka,” (Basnayake et al., 2023) focuses on interlinkages of 
climate impacts, L&D, economic resilience-building, and empowerment 
with a central focus on food security. Further, the chapter also looks into 
future projections with regard to losses and damages, based on the data 
gathered as part of the relevant research. 

The chapter “SWOC analysis on the proposed linkage between Climate 
Change Adaptation (CCA), Disaster Risk Reduction (DRR), and Loss 
and Damage (L&D): Case Studies in the low-lying coastal cities of 
Indonesia, Philippines, Thailand and Vietnam” (Hoang et al., 2023) 
focuses on the interlinkages of the three processes. This includes compo-
nents which focus on interlinkages across the processes in Indonesia, the 
Philippines, Thailand, and Vietnam with a focus on coastal sector, and 
coastal cities. The chapter also points to the need for better integration of 
different interrelated processes for heightened impact. The chapter also 
highlights the need for multi-stakeholder engagement and contribution 
for reducing vulnerability to climate risk and impacts. 

3.3.1 Addressing Interlinkages Through Policy Approaches 
Expanding the conceptualization of interlinkages building amongst the 
highlighted thematic areas, the chapter “Linkages between disaster risk
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reduction and climate change adaptation in the context of increasing 
climate change-induced loss and damage in Vietnam” (Nhat and Thinh, 
2023) studies the interlinkages amongst different thematic areas through 
a national lens. Focused on Vietnam, the chapter aims to identify inter-
linkages at a legal and policy level. In addition, the chapter also seeks to 
identify the appropriate allocation of efforts across the several thematic 
areas for generating better results and impacts. 

The chapter “Policy gaps and needs analysis for the implementation of 
NDCs on adaptation and loss and damage in Bangladesh, Nepal, and Sri 
Lanka,” (Mombauer and Wijenayake, 2023) provides a similar approach 
in identifying interlinkages amongst the areas of CCA and L&D but 
through a broader approach which focus on three countries. The chapter 
further maps the interlinkages based on the NDCs under the Paris Agree-
ment, with an aim to succeed in building regional collaboration for NDC 
for scaling up resilience at a regional level. It further provides recommen-
dations which include the alignment and integration of NDCs with other 
related processes, such as national adaptation plans (NAPs), SDGs, and 
the SFDRR. 

3.3.2 Identifying and Addressing Components of L&D 
Several chapters in this publication focus on better understanding the 
concept of climate-induced L&D. This includes identifying economic 
and non-economic losses and damages; slow-onset events; better under-
standing climate-induced migration in the region; as well as forms of 
addressing the losses and damages faced. 

The chapter “Identification of non-economic loss and damage 
(NELD) indicators and practices in the context of climatic events,” 
(Prabhakar et al., 2023a) focuses on enhancing the understanding of non-
economic L&D and relevant indicators. It studies the understanding of 
different stakeholders including community and officials, and approaches 
for localizing the NELD indicators. The chapter looks at also commu-
nity and participatory approaches related to L&D and the conceptual 
understanding of the thematic area. 

The chapter “Priorities for addressing Slow-Onset Events (SOEs) in 
selected ASEAN countries,” (Prabhakar et al., 2023b) focuses on another 
form of climate-induced L&D. The chapter focuses on slow-onset events 
and their impacts on the ASEAN member states that face significant impli-
cations on the countries’ social and economic empowerment. The chapter
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also looks at the national priorities with a country focus on Cambodia, 
Malaysia, the Philippines, and Vietnam. 

The chapter “Climate change-induced migration in South Asia” 
(Ranjan, 2023) looks at climate-induced migration which could be 
considered as impacted by climate change and disaster-related impacts. 
The South Asian region remains one of the key areas where migration 
remains high, and the chapter studies the implications of migration as well 
as economic and non-economic L&D related to migration. The chapter 
highlights the elevated need for addressing climate-induced migration in 
the region through policy and action. 

3.3.3 Assessing and Addressing Climate Risk Through 
Community-Centric Approaches 

Several chapters in the publication focus on assessing impact, with a 
focus on community-driven and centric, as well as participatory and 
multi-stakeholder-engaged approaches. Amongst these chapters are “A 
people-centred approach to assess and address impacts of climate change 
induced loss & damage,” (Singh and Sharma, 2023) which elaborates on 
the Handbook on community-led assessment of climate-induced L&D 
which consists of participatory tools for communities to assess their losses 
and damages from climate change. 

Also, the chapter “Pillars of resilience: Assessing loss and damage at the 
local level,” by (Lotia, 2023) also discusses community-driven good prac-
tices such as the toolbox for the local-level assessment of L&D resulting 
from climate-related stressors, developed through a regional project under 
CAF. The chapter focuses on the impacts on multiple sectors and explores 
the opportunities for integrated approaches which could generate higher 
impact. 

Another chapter under this thematic focus is “A conceptual framework 
and research design for assessing losses and damages from climate change 
in vulnerable communities,” (Van der Geest, 2023) which is focused 
on the same conceptual framework as the previous chapter. It builds 
its insights from case studies and engagement with communities, and 
discusses different aspects related to climate-induced L&D, including but 
not limited to sudden and slow-onset events as well as coping strategies 
to the impacts faced. 

The chapter “Climate change risk assessment and adaptation for loss 
and damage of urban transportation infrastructure in Southeast Asia,” 
(by Noi et al., 2023) focuses on the assessments at a sectoral level, with
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a focus on the transportation infrastructure. It describes the assessment 
of adaptation processes in the sector and consists of different assessment 
components which also include L&D assessments that are focused on 
floods in three cities in Cambodia, Thailand, and Vietnam. 

“Towards effective loss and damage systems in disaster recovery 
contexts in Southeast Asia,” by (Boyland et al., 2023) is also a chapter 
that relates to this thematic focus. It examines the impacts of climate 
change and disasters in Southeast Asia. Expanding further on the assess-
ment component, this chapter explores disaster recovery processes and 
L&D systems. The scope of the paper expands to the Vietnamese Mekong 
Delta; Prey Veng, Cambodia; Aceh, Indonesia; and Central Thailand. The 
chapter further provides intervention strategies aimed at synergized action 
related to disaster recovery and climate-induced L&D. 

3.3.4 Forward-Looking and Innovative Approaches 
Building on the evidence generated from fourteen CAF projects of the 
APN, the publication moves further in the present analysis to forward-
thinking approaches for addressing the needs related to integration 
and synergizing related policy and action processes. The chapter titled 
“Forward-thinking perspectives towards integrating climate change adap-
tation and disaster risk reduction for synergetic resilience-building and 
addressing loss and damage,” (Mombauer and Wijenayake, 2023) studies 
the different policy and strategic processes which provide entry points 
for scaled-up synergies for creating collective impact. It looks at both 
global and regional levels as well as innovative national and local-level 
approaches, as well as avenues for enhancing synergies and developing 
a holistic framework that interlinks CCA and DRR to effectively build 
resilience and address L&D. 

With a multi-sectoral and multifaceted approach, the publication 
through contribution from insights generated from projects implemented 
across the Asia-Pacific region aims to provide informed approaches for 
creating synergies through the integration of processes to generate the 
maximum impact for communities vulnerable to the impacts of disasters 
and climate change. The publication is a collective effort of multiple actors 
with diverse technical expertise and representation of different stakeholder 
groups enabling the inclusion of diverse voices and views related to the 
overarching thematic focuses. 

It is the hope and aim of editors and authors that through this 
effort, the readers may succeed in delving into different approaches for
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synergy-building; interlinked and strategic approaches for identifying key 
moments and opportunities for scaling up climate science-driven solu-
tions to addressing climate risks, achieving SDGs, and building long-term 
resilience that are inclusive, participatory, and science-driven. 

References 

Basnayake, Senaka, Guota, Niladri, Rahman, Md. Habibur, Jayasinghe, Susantha, 
Ulubasoglu, Mehmet Ali, & Tong, Lan Anh (2023). Flood-induced losses 
and damages to agricultural production and farmers’ mental wellbeing in Sri 
Lanka. 

Boyland, Michael, Marks, Danny, Kimkong, Ham, & Nugroho, Agus (2023). 
Towards effective loss and damage systems in disaster recovery contexts in 
Southeast Asia. 

Hoang, Hop T. B., Lasco, Rodel, Nguyen, Ninh H., & Boer, Rizaldi (2023). 
SWOC analysis on the proposed linkage between Climate Change Adaptation 
(CCA), Disaster Risk Reduction (DRR), and Loss and Damage (L&D): Case 
Studies in the low-lying coastal cities of Indonesia, Philippines, Thailand and 
Vietnam. 

Intergovernmental Panel on Climate Change (2022). Climate change 2022: 
Impacts, adaptation and vulnerability. Working Group II contribution to the 
Sixth Assessment Report of the Intergovernmental Panel on Climate Change. 

Lotia, Hina (2023). Pillars of resilience: Assessing loss and damage at the local 
level. 

Mombauer, Dennis & Wijenayake, Vositha (2023). Forward-Thinking perspectives 
towards integrating climate change adaptation and disaster risk reduction for 
synergetic resilience-building and addressing loss and damage. 

Nhat, Le Minh & Thinh, Dang Quang (2023). Linkages between disaster risk 
reduction and climate change adaptation in the context of increasing climate 
change-induced loss and damage in Vietnam. 

Prabhakar, S. V. R. K., Chiba, Yohei, & Islam, Md. Atikul (2023a). Identifica-
tion of non-economic loss and damage (NELD) indicators and practices in the 
context of climatic events. 

Prabhakar, S. V. R. K., Pereira, Joy Jacequline, Pulhin, Juan M., Thang, Nguyen 
Van, Nyda, Chhinh, Aquino, Dannica Rose G., Nga, Pham Thi Thanh, Mau, 
Nguyen Dang, Thinh, Dang Quang, & Thuy, Tran Thanh (2023b). Priorities 
for addressing Slow-Onset Events (SOEs) in selected ASEAN countries. 

Ranjan, Amit (2023). Climate change-induced migration in South Asia. 
Singh, Harjeet & Sharma, Sindra (2023). A people-centred approach to assess and 

address impacts of climate change induced loss & damage. 
Van der Geest, Kees (2023). A conceptual framework and research design for 

assessing losses and damages from climate change in vulnerable communities.



CHAPTER 2  

Flood-Induced Losses and Damages 
to Agricultural Production and Farmers’ 

Mental Wellbeing in Sri Lanka 

Senaka Basnayake , Niladri Gupta , 
Muhammad Habibur Rahman , Susantha Jayasinghe , 

Mehmet Ali Ulubasoglu , and Lan Anh Tong 

Abstract This study focuses on the impact of floods on agricultural 
yields and farmers’ mental wellbeing in flood-prone areas of Sri Lanka.

S. Basnayake (B) · N. Gupta · S. Jayasinghe 
Asian Disaster Preparedness Center, Bangkok, Thailand 
e-mail: senaka_basnayake@adpc.net 

N. Gupta 
e-mail: niladri.gupta@adpc.net 

S. Jayasinghe 
e-mail: susantha@adpc.net 

M. H. Rahman 
Department of Economics, Durham University Business School, Durham 
University, Durham, UK 
e-mail: habib.rahman@durham.ac.uk

© The Author(s), under exclusive license to Springer Nature 
Singapore Pte Ltd. 2024 
V. Wijenayake et al. (eds.), Linking Climate Change Adaptation, 
Disaster Risk Reduction, and Loss & Damage, 
https://doi.org/10.1007/978-981-99-8055-0_2 

9

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-8055-0_2&domain=pdf
https://orcid.org/0000-0002-5789-3669
https://orcid.org/0000-0001-5047-8350
https://orcid.org/0000-0002-8493-3873
https://orcid.org/0000-0002-7565-8267
https://orcid.org/0000-0003-3055-5755
https://orcid.org/0000-0001-6528-521X
mailto:senaka_basnayake@adpc.net
mailto:niladri.gupta@adpc.net
mailto:susantha@adpc.net
mailto:habib.rahman@durham.ac.uk
https://doi.org/10.1007/978-981-99-8055-0_2


10 S. BASNAYAKE ET AL.

Food security is facing heightened risks with the increasing frequency and 
severity of natural hazards globally, including storms, floods, droughts, 
extreme temperatures, heat waves, and sea-level rise. To assess these risks, 
the study conducted a data collection exercise in Sri Lanka, gathering 
detailed information on crop production, farmers’ demographics, and 
agricultural inputs. The collected data will be used for future economic 
analyses to evaluate potential losses and damages caused by floods and 
to understand the likely effects on the wellbeing of affected farmers. 
The study aims to provide insights into climate-inclusive agricultural risk 
assessment and resilience mechanisms for farmers facing flood-related 
challenges. By understanding the potential impact of floods on agricul-
tural production and farmers’ psychological wellbeing, strategies can be 
developed to mitigate risks and enhance resilience in flood-prone areas. 

Keywords Losses and damages · Wellbeing · Floods · Agriculture · Sri 
Lanka · Disaster resilience 

Highlights 

. Farmers in flood-struck and flood-free areas in Sri Lanka have the 
same demographic characteristics. 

. However, they differ in their agricultural production and likely in 
their psychological wellbeing. 

. It is likely that farmers in flood-struck areas employ several coping 
mechanisms to floods with varying impacts based on their demo-
graphic characteristics.
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1 Introduction 

Climate change is inevitable. Agriculture, which determines the food 
security of billions of people globally, is one of the most vulnerable sectors 
to climate change. Agriculture is an open system and provides food and 
employment for 60% of the world’s population, with more than 2.2 
billion people in Asia depending on it for their livelihoods. 

Due to the distinct climatic variability across the continent and its 
geophysical setting, most countries in Asia are subject to natural disas-
ters. The frequency of these extreme events, especially that of hydro-
meteorological events (e.g., floods, droughts), has shown an increasing 
trend (Olano 2022). Recent studies have shown that the world is moving 
towards scenarios of either too much, too little, or erratic water availability 
due to climate change. Thus, climate-induced natural hazards are likely to 
considerably affect the agricultural sector as well as the livelihoods of the 
population depending on it. 

The present study aims to shed light on the consequences of flood 
events on farming communities in Sri Lanka to understand potential 
impact of floods on agricultural yields in Sri Lanka as well as to discuss 
potential ways to understand the effects of floods on psychological well-
being of Sri Lankan farmers. We collect data from different parts of 
the country to provide preliminary information about the ways in which 
farmers undertake agricultural production in flood-prone vis-a-vis flood-
free agricultural zones. Our objective is to enable a climate-inclusive 
agricultural risk assessment in flood-prone areas with a view to under-
taking economic analyses to evaluate the potential losses and damages 
as well as to discuss the likely impact on mental wellbeing of affected 
farmers, suggesting resilience mechanisms for the likely effect of floods 
on farmers. 

1.1 Climate Risk and Disaster Management Vis-a-Vis Loss 
and Damage 

One of the major shortfalls of conventional disaster management strate-
gies is a lack of adequate blends of climatic information on the nature of 
future climate risks and post-disaster reconstruction processes or modali-
ties. This lack of information is more acute in agricultural communities in 
Asia. The agricultural sector is adversely affected by disasters in a multi-
tude of ways, with lower-than-expected production being the primary
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impact. A cascading effect also occurs starting from direct economic loss 
to farmers along the entire value chain, even affecting the growth of the 
sector or entire national economies (FAO 2021). 

Losses and damages (L&D), on the other hand, are often divided into 
economic losses and damages, including livelihoods and property, and 
non-economic losses and damages (NELD), which can comprise loss of 
life, negative impacts on mental health, and the loss of biodiversity and 
cultural heritage. The estimation of NELD has emerged as a new concept 
in the negotiations under the United Nations Framework Convention 
on Climate Change, given that this L&D often goes unnoticed by the 
external world. As such, quantifying the economic L&D due to disas-
ters is crucial for evidence-based decision-making to develop and improve 
the resilience mechanisms to extreme events. Sri Lanka is identified as an 
important area in the context of the discussions around the Nationally 
Determined Contributions (NDCs) of the United Nations Framework 
Convention on Climate Change (UNFCCC). This framework stresses 
the need for improving forecasting abilities, assessing L&D caused by 
climate-induced disasters, establishing local mechanisms in line with the 
Warsaw International Mechanism (WIM), and strengthening the existing 
national institutions to recover L&D, which includes introducing possible 
insurance schemes. From a disaster management perspective, post-disaster 
evaluation is carried out for estimating L&D for reconstruction and reha-
bilitation, while from a climate change adaptation perspective, evaluation 
or assessment is carried out to estimate L&D to minimize impacts of 
future events. In both cases, evaluation for the agriculture sector is very 
challenging (Basnayake et al. 2021). The emergence of NELD in the 
UNFCCC context presents an excellent opportunity to increase aware-
ness of a frequently overlooked aspect of climate impacts. It is necessary to 
orchestrate the integration of research findings from various disciplines to 
create a robust, evidence-based foundation for devising fair and effective 
approaches to tackle NELD (Olivia et al. 2016). 

1.2 The Psychological Impact of Floods 

Several disciplines have been studying climate change and climate vari-
ability and the impact of resulting extreme events on natural resources. 
Extreme rainfall and associated floods caused by climate change have had 
significant impacts worldwide (Blöschl et al. 2017; Ciscar et al. 2011), 
not only damaging structures in sectors like agriculture, infrastructure,
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and natural resources, but also affecting people’s psychological wellbeing 
(Fothergill et al. 2021). As a result, there has been a rise in the number 
of studies that use individual-level happiness or life satisfaction data to 
measure the effects of extreme weather events on happiness (Di Tella and 
MacCulloch 2006; Frey and Stutzer 2012). 

In 2009, Luechinger and Raschky conducted one of the initial studies 
in this field, in which they used life satisfaction data to estimate and eval-
uate utility losses due to floods in 16 European countries from 1973 to 
1998. The study revealed a substantial negative effect of floods on life 
satisfaction and suggested that risk transfer methods, such as mandatory 
insurance, could significantly alleviate the consequences. The emergence 
of NELD in the recent past has increased the necessity to include NELD 
in studies on L&D. 

This study shares some initial thoughts on the potential methodologies 
(e.g., panel-based econometric studies) for estimating L&D due to floods 
in the agricultural sector as well as the need to estimate the impact of 
flooding on subjective wellbeing of Sri Lankan farmers. 

1.3 Study Context 

Sri Lanka is an island located at the tip of the Indian sub-continent 
surrounded by the Indian Ocean. Of Sri Lanka’s rural population, 77.4% 
depends on agriculture as their major livelihood activity (Marambe et al. 
2017), and these communities are frequently hit by natural disasters. Sri 
Lanka has seen a steady rise in the frequency of floods over the past two 
decades (IWMI 2018). Flood occurrence in Sri Lanka was almost regular 
in the recent decade (every year over the last ten years), with an apparent 
increase in the affected areas. While, on average, fewer than five districts 
were affected by floods during the period 1991–2000, the last decade 
has seen a doubling of the geographic coverage of floods. Against the 
backdrop of the limited number of studies on the effect of floods on agri-
cultural production in Sri Lanka, understanding the effect of floods on 
agricultural production and how farmers respond to the L&D caused by 
floods is vital for policymakers and relevant government institutions for 
developing better coping mechanisms to disasters. These studies can be 
further extended to understand causal effects of floods on life satisfaction 
of the farmers. It is understood that farmers generally experience major 
monetary and psychological impacts due to floods because their liveli-
hood depends on soil, livestock, and agricultural crops. It is known that
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floods can lead to significant damages on soil quality and losses in agri-
cultural crops and livestock. Sometimes, such losses may not be restricted 
to a couple of months after the floods, but the negative consequences of 
floods can be experienced for several years. Some proposed way forward 
to estimate these NELD has been discussed which is a novel contribution 
to this article. 

2 Research Design 

2.1 Treatment and Control Groups 

A standard randomized sampling technique developed by Deakin Univer-
sity in Australia was employed to select the pilot sites, including flood-
affected areas (treatment sites) and non-flood-affected areas (control 
sites). Sri Lanka has a total of 25 districts, which can be categorized into 
three zones: wet, intermediate, and dry. In the first stage of the research 
design, based on the previous 25 years (1991–2015) of flood history, 
districts are divided into a more-affected group, which comprises those 
with more than four years of flood incidents, and a less-affected group 
for the districts with less than four years of flood experience. Based on 
this categorization, 11 districts fall into the more-affected group, leaving 
14 remaining districts in the less-affected group. We further eliminate 8 
districts in the dry zone as the dry zone contains well-established irri-
gation systems making these districts not comparable to the districts in 
the wet and intermediate zone. So, for the more-affected group, this 
leaves 11 districts with ten districts belonging to the wet zone and one 
district belonging to the intermediate zone, while the less-affected group 
includes 6 districts belonging to the wet and intermediate zones. This 
selection procedure guarantees that all farmers included in our treat-
ment and control groups use similar irrigation systems, which is a crucial 
factor for agricultural practice. The research design randomly chose four 
districts, two potential treatment districts from the more-affected group 
(Galle and Gampaha) and two control districts (Kegalle and Monaragala) 
from the less-affected group (see Fig. 1 for the location of the treated 
and control groups). In the second stage, the land use map from the 
Survey Department of Sri Lanka is utilized to identify all agricultural 
plots. From each of the four chosen districts, 125 agricultural plots are 
randomly selected. The spatial distribution of the selected plots in the 
fragmented land used for agriculture is shown in Fig. 1. The cultivators
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or household heads of each plot are then identified and surveyed with the 
details being presented in the next section. 

Our procedure and criteria in selecting appropriate treatment and 
control groups are below:

1. Collecting district-level historical flood data (affected area and the 
timeline of flood events, number of casualties, and assessed L&D); 

2. Dividing all 25 districts into two groups: experiencing >10 floods 
(potentially treated districts) and exposed to at most about 3–4 
floods (potentially control districts) in the last 25 years;

Fig. 1 Treatment districts and control districts for the study 
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3. Collecting the land use/landcover data in GIS format (shapefiles) 
that include information such as arable/farmland and the type of 
crops cultivated in each unit of land; 

4. Overlaying district administrative boundaries on the land use map; 
5. Within the list of potentially treated districts (in point 2), randomly 

select two districts, which happened to be Galle and Gampaha; 
6. For each of the two districts selected as per criterion 5, randomly 

select agricultural units and ensure that: (a) The number of plots is 
approximately equal across two selected districts and (b) those plots’ 
total area should sum up to a similar figure even though there could 
be variations; 

7. Information was also collected on the characteristics for each of the 
randomly selected rice plots in criterion 6 on the size of cultivated 
land, proximity to water body, forest land, elevation/ruggedness, 
rainfall and temperature statistics, socio-economic status of the 
households, and on the whole, paddy-related data. 

Another two districts were also randomly selected as control districts, 
which happened to be Kegalle and Monaragala. The selection of agri-
cultural units meets the criteria as mentioned below: 

a. The selection of the rice plots should be such that they resemble 
approximately the size of the treatment plots; 

b. The number of selected rice plots for treatment and control is 
kept equal and considers the geographic, topographic, demographic, 
economic, and socio-economic attributes the same for all the 
districts. 

Based on the above, 125 rice plots were considered from each district 
randomly in both control and treatment groups. 

2.2 Conducting the Baseline and Endline Surveys 

Our baseline survey was conducted at the beginning of the paddy season 
to avoid any potential effects of floods on the cultivation process such as 
field preparation, transplantation, and maintenance. In Sri Lanka, paddy 
is grown in two seasons, Maha (main season with cultivation time from 
September to March) and Yala (secondary season with cultivation time



2 FLOOD-INDUCED LOSSES AND DAMAGES … 17

Sep 
2014 

Mar 
2015 

May 
2015 

Aug 
2015 

Dec-Jan 
2016 

Main 
Season 

Secondary 
Season 

Baseline 
Survey 

May 
2016 

Aug 
2016 

Secondary 
Season 

Sep 
2016 

Mar 
2017 

Main 
Season 

May-Jun 
2017 

Endline 
Survey 

Fig. 2 Temporal schematic of the survey 

from May to August). As our chosen districts are in the Southwest 
region that is prone to monsoon rains and occasional floods during May– 
September, we conducted the baseline survey in December 2015–January 
2016, prior to the Yala season. The survey covered 500 respondents, with 
125 cultivators selected from each of the four districts. After the baseline 
survey, we predicted that Galle and Gampaha would likely be affected by 
floods during the Yala season, while Kegalle and Monaragala would not. 
This prediction turned out to be accurate, as Galle and Gampaha were 
flooded in May 2016, while Kegalle and Monaragala were mostly unaf-
fected. The endline survey was conducted in May–June 2017, one year 
after the flooding (see Fig. 2 for a temporal schematic of the surveys), with 
100 cultivators from Galle (25 missing cultivators), 124 from Gampaha (1 
missing cultivator), and 125 from each of the control districts. Of the 125 
cultivators in each district, 65 in Galle and 61 in Gampaha were actually 
affected by the 2016 flood. Thus, our sample size becomes 948 observa-
tions of which 252 observations are included in the treatment group and 
the remaining 696 observations in the control group. 

2.2.1 Farmer Characteristics: Overall Sample 
Table 1 displays descriptive statistics for the overall sample which extracts 
from the survey of 948 household respondents in years before (2015) and 
after the flood (2017). The characteristics are classified into demographic 
characteristics of households, demographic characteristics of household 
heads, economic characteristics of households, and agriculture-related 
characteristics. For the first category, on average a household in the 
sample has 4.4 persons, but the number of household members varies 
from 2 to 12. The number of males in a household is 2.2, which is 
almost 50% of total household members (4.4 persons as shown in cell 
[1] of Table 1). The number of household members aged above 50 
is 1.74, accounting for almost 40% of household members. Turning to 
the second category, the demographic characteristics of household heads, 
92% of households had male household heads, which is consistent with
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male dominance in family in developing countries and rural areas. Average 
age of household head is quite high, at 56.5 years on average, but also 
varies from as young as 25 up to 93 years. The proportion of married 
and unmarried household head is similar (51% as opposed to 48%, with 
1% being widow). All household heads are literate and mostly (90%) 
hold primary (45%) or secondary school (45%) level as highest level of 
education leaving 10% with tertiary education. Overall, the demographic 
characteristics show that a household in the sample has a medium size, 
and household members including household heads are old. In addition, 
household heads are mostly male, aged above 50, and have primary or 
secondary level of education.

Regarding economic characteristics, a household owns on average 
around 8,387 metre2 of total land (both agricultural and non-agricultural 
land) and earns on average $49.5 per week. For agriculture-related 
outcomes, almost all households in the sample cultivate paddy, while 
only 35% of households cultivate non-paddy crops along with paddy 
(85 households out of 948 surveyed households do not report paddy 
production outcomes). Non-paddy crops include more than 30 varieties, 
but most common are corn, tea, banana, pepper, and vegetables. This is 
common in Asian agriculture with small household farming. Rice is the 
main source of calories and the primary crop for subsistence owing to 
its less variability in crop yield and being the direct source of food for 
households. Cash crops, on the other hand, can be more profitable but 
also more volatile in yield and market price. In our sample, on average, 
each household cultivates 6378 meter2 of paddy per year with non-paddy 
production area being slightly less given that cash crops such as banana, 
coconut, tea often need larger space. Average paddy yield is 0.5 kg per 
metre2, but the yield varies from 0.01 to 3.12 kg per metre2 across house-
holds and years while average yield for non-paddy crops is 1.47 kg per 
metre2. Cultivation duration for crops is 7 months while fertilizer use for 
all crops is 670 kg. The number of crops produced is 1.42 which is consis-
tent with the fact that most households produce just rice and around 35% 
of them produce other crops along with rice. 

2.2.2 Characteristics of Treatment and Control Groups 
It can be seen from Table 2 that the demographic characteristics of house-
holds and those of household heads are similar for the treatment and 
control groups. This is illustrated in column (9) in that the difference in 
the mean values of these characteristics is very small. The only observable
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difference is the total land area, which is about 7.2% higher in the treat-
ment group than the control group. This attests to our research design as 
a randomized control trial resulting in a balanced sample between treated 
and non-treated groups in terms of their characteristics not directly 
related to the agriculture production.

In contrast to the above-mentioned characteristics, there are some 
noticeable differences between the treatment and control groups in agri-
culture-related characteristics. Paddy production area cultivated by a 
household in flood-struck areas is 13.3% higher than that in non-flood-
affected areas. The paddy yield of the former is just above half of the latter, 
resulting in substantial lower output of almost 19%. On the other hand, 
production area for non-paddy crops is 24% lower in flood-struck area 
compared with the control group. Nonetheless, there is no difference in 
yield of non-paddy crops. The results suggest that the flood-struck areas 
are different in their paddy production, but not in non-paddy produc-
tion. For other outcomes, the difference is observed for fertilizer use, 
with households in flooded-struck applying almost 10% higher fertil-
izer than those in non-flooded areas. The higher fertilizer use can be a 
way farmer uses to cope with productivity loss caused by the floods. In 
short, the raw data show significantly lower productivity and output loss 
for paddy production for the affected households, and farmers tend to 
increase the production area and use more fertilizer to possibly reverse 
the productivity loss. 

3 Discussion 

The present study is significant as well as unique in using a research design 
that facilitates more accurate and timely assessment of L&D caused by 
natural hazards. The use of climate models to carry out climate-inclusive 
hazard assessment in the future can be used effectively to avert, mini-
mize, and address L&D from climate change, which is a continuous 
process. It is also important that under all assessed scenarios for mitigation 
and adaptation, damage from residual risk is unavoidable (Mechler et al. 
2020). Additionally, L&D refers to impacts of climate-related stressors 
that have not been or cannot be avoided through mitigation and adapta-
tion. Thus, planning becomes essential especially for the decision-makers 
in the agriculture sector. 

The above data acquired on treatment and control groups can also 
be used as an input to panel-based econometric models (Ashenfelter and
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Card 1985; Bertrand et al.  2004; Wing et al. 2018) to quantify the effect 
of floods on agricultural production (Merz et al. 2010) and understand 
behavioural characteristics of farmers who are averse to risk-taking and 
farmers who show a willingness to take risk. 

Similarly, the causal effect of natural disasters, specifically floods, 
on subjective wellbeing can also be modelled by similar panel-based 
approach by exploiting the plausibly exogenous variation in living in a 
flood-exposed district and potential exposure of flood during the period 
between the baseline and endline surveys. The control for demographic 
characteristics (gender, age, education, marital status) can be considered 
in the model, as well as the control for potential endogenous vari-
ables (risk-taking, agricultural output, income, and wealth indicators) to 
estimate the flood effects on life satisfaction. 

Agricultural production largely depends on weather conditions and is 
extremely prone to natural hazards. A more frequent and severe occur-
rence of natural hazards such as storms and floods in recent decades 
have put food security at an increased risk, especially for farmers in least 
developed countries who have access to limited resources to cope with 
abrupt and adverse events. Sri Lanka, a developing country with much 
of the rural population being dependent on agriculture, is hit by annual 
floods with a recent increase in affected areas. This study collects data to 
shed light on the effect of floods on agricultural production and farmers’ 
response to flood incidents. Our research design is based on the principles 
of randomized control trial to construct a treatment and control group at 
district level. We classify flood-prone and flood-free district groups based 
on the frequency of their exposure to floods in the past 25 years and their 
similarity in agricultural facility to ensure that the treatment and control 
groups offer comparable information other than their flood exposure. 

Our findings show that our treatment and control groups are mostly 
similar in characteristics that are not directly related to agricultural 
production, attesting that our classification is appropriate. The data show 
that households in flood-hit areas (treatment group) experience drastically 
lower paddy productivity (57%) compared with those in non-flood-hit 
areas. In addition, they tend to expand the land area for paddy produc-
tion and use more fertilizer, potentially to make up for their output 
loss. The above methodology can be used to estimate potential L&D 
to agricultural production that may occur in the future using more 
robust econometric models. The models can further include parameters 
to understand the causal effect of natural disasters, specifically floods,
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on subjective wellbeing. The methodology, if incorporated in a Decision 
Support System (DSS), would enable future decision-making as well as 
better management of impact on farmers’ livelihood as well as farmer’s 
psychological wellbeing due to floods as well as other hydroclimatic 
hazards like drought. The study also has implications for policy formu-
lation on managing risks to the agriculture sector as well as to provide 
support to affected households. 
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CHAPTER 3  

A People-Centred Approach to Assess 
and Address Impacts of Climate 

Change-Induced Loss and Damage 

Harjeet Singh and Sindra Sharma 

Abstract For over a decade, the United Nations Framework Conven-
tion on Climate Change (UNFCCC) has been discussing the issue of 
Loss and Damage, yet little research has been done on frontline commu-
nities impacted by climate change. To address this, the Asia-Pacific 
Network for Global Change Research (APN) developed a Handbook 
on community-led assessment of climate-induced Loss and Damage, 
providing participatory tools for communities to assess their losses and 
damages from climate change. The Handbook is increasingly relevant 
as climate impacts increase and disaster risk reduction and adaptation 
efforts need to be scaled up. This paper examines how community-based
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Loss and Damage assessments can benefit a subset of processes that have 
evolved under the UNFCCC and its Paris Agreement, including the 
Global Stocktake, Enhanced Transparency Framework, Nationally Deter-
mined Contributions (NDCs), and the Santiago Network for Loss and 
Damage. 

Keywords Loss and Damage · Community-led assessments · Paris 
Agreement · Global Stocktake · Santiago Network · Nationally 
Determined Contributions (NDCs) 

1 Introduction 

Loss and Damage as discussed within the multilateral climate process is 
technical in nature and can be divorced from the reality of climate change 
impacts on the ground. Loss and Damage has been debated with incre-
mental progress for the past three decades, led by the most vulnerable 
and obstructed by the developed countries. However, the Intergovern-
mental Panel on Climate Change (IPCC) Working II Report on climate 
change impacts (Pörtner et al. 2022) clearly shows the snowballing of 
impacts that the world is now facing, with the hard limits of adaptation 
being reached increasing the salience of unavoidable impacts. Practitioners 
have a vital role to play in bringing needs and evidence of lived experi-
ences of affected communities to the forefront of the multilateral climate 
change decision-making space. Currently for the most part, practitioners 
and those impacted are largely excluded from the decision-making table 
with civic space worryingly shrinking in these vital venues (Santos et al. 
2021). Civil society, however, has been engaging the levers they have to 
ensure that the voices of the impacted communities are heard inside the 
negotiation rooms. 

For Loss and Damage at COP26, Civil Society delivered a substantive 
outcome of finance to address Loss and Damage, which was the litmus 
test of success (Singh 2021). At COP26, the negotiating bloc of G77 and 
China backed by the Alliance of Small Island States (AOSIS) proposed the 
delivery of a finance facility to address Loss and Damage. The compro-
mise of the Glasgow Dialogue for Loss and Damage was instead reached. 
AOSIS made it clear that the aim of this Dialogue was to consulta-
tively define the facility and make a recommendation to COP27. The
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first Dialogue took place during the Subsidiary Bodies meeting in Bonn 
in June 2022. G77 and China, AOSIS, and other developing nation blocs 
made it plain that progress was insufficient (AOSIS, 2022). The Dialogue 
provided no real direction for moving forward in terms of providing 
funding to remedy Loss and Damage Whilst the political outcome of 
COP26 and subsequently the first Glasgow Dialogue failed against this 
test, a critical and notable shift was seen in public awareness and opinion 
as well as political will with Scotland being the first country to pledge £1 
million in support to victims of climate disasters (Lo and Farand 2021). 
And significant to this was the ability to forefront the experiences of those 
on the ground and to enable argumentation based on their needs. 

With the weight of this momentum and the push of civil society, which 
kept forefronting the voices of the vulnerable and affected communities, 
there were two significant outcomes at COP27 in relation to Loss and 
Damage. One was on the technical arm of Loss and Damage—wherein 
it was decided to establish an Advisory Board of the Santiago Network 
as part of the Warsaw International Mechanism for Loss and Damage. 
The rules of procedure will only be adopted in 2024 which means the 
operationalisation of the Network still has some time to wait. 

The second and arguably most significant outcome of COP27 was 
the long-fought issue of finance to address Loss and Damage. COP27 
finally decided to establish new funding arrangements for assisting devel-
oping countries that are particularly vulnerable including with a focus on 
addressing Loss and Damage and that these new arrangements should 
complement and include sources, funds, processes, and initiatives under 
and outside UNFCCC and its Paris Agreement. It also decided to estab-
lish a fund for responding to Loss and Damage whose mandate “includes” 
a focus on addressing Loss and Damage. And lastly it decided to estab-
lish a Transitional Committee which would essentially iron out the details 
of the funding arrangements and make recommendations at COP28 for 
elements for operationalisation (UNFCCC 2022a). Now the key work 
begins to ensure that which is agreed is relevant to the people it is 
designed to serve. 

The Handbook for Community-Led Assessment of Climate-Induced 
Loss and Damage (Anderson and Singh 2020) can be vital to these 
processes. The Handbook is a participatory tool that enables communities 
to assess the losses and damages they have experienced because of climate 
change and understand the trends and future changes that climate change 
impacts may bring. Such an assessment can help communities instigate
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strategic planning for future and current risks whilst also allowing them 
to systematically assess and record the economic and non-economic losses 
and damages they have experienced. This can be used to: 

– Take steps to avoid or reduce future Loss and Damage by under-
standing trends related to climate change; 

– Enable local and national authorities to understand and map the 
trends and impacts of climate disasters, and to plan to avoid future 
disasters through the provision of information; 

– Engage with government to access relief, support, or compensation 
for recovery and rehabilitation in accordance with the assessment of 
climate-induced Loss and Damage; 

– Compile evidence of climate-induced Loss and Damage so that the 
national government can demand support from the international 
community. 

This research focuses specifically on the last—the critical role that the 
Handbook can play in shaping global climate policy that is needs-based 
and relevant to the people suffering impacts on the ground. 

2 Methodology 

2.1 Qualitative Research Methodology 

To examine how the Loss and Damage Handbook is relevant to the 
United Nations Framework Convention on Climate Change (UNFCCC) 
policy space, the research involved a comparative analysis of the Hand-
book with key Paris Agreement processes. The research relied on emer-
gent synthesis review a, qualitative research method that involves synthe-
sising and integrating existing research on a particular topic or research 
question in a flexible and iterative manner. In this case, the research ques-
tion was: How can procedures related to Loss and Damage under the 
UNFCCC and its Paris Agreement benefit from community-based Loss 
and Damage assessments? The methodology also utilised document anal-
ysis to gain a more comprehensive understanding of the research question. 
This involved analysing and interpreting written materials, specifically 
UNFCCC conference decisions from COP26 and COP27 and conference 
notes from COP27.
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Specifically, document analysis was employed to identify and review a 
wide range of relevant documents, and then emergent synthesis review 
was used to synthesise and integrate the information in a flexible and 
iterative manner. 

2.2 Selection of Processes Under the UNFCCC and the Paris 
Agreement 

The scope of this research was to understand how community-based 
assessment of Loss and Damage is applied or could be applied to the 
processes of the UNFCCC and its Paris Agreement and specifically the 
applicability of the Handbook. Generally, needs-based Loss and Damage 
assessment can be seen as the process of identifying and assessing the 
needs of the developing countries that are facing Loss and Damage due 
to the impacts of climate change. This would include evaluating the 
impacts of climate change on these countries, such as increased frequency 
and severity of natural disasters, and determining the financial and other 
resources that will be needed to address these impacts. The community 
lens is integral to enable an accurate, context-bound assessment of needs. 

One aspect of needs-based Loss and Damage assessment is the Paris 
Agreement’s recognition of the need for the developed countries to 
provide financial and technical assistance to the developing countries 
to help them adapt to the impacts of climate change and to address 
Loss and Damage associated with those impacts. This is captured in 
several processes of the Paris Agreement which we identify here as the 
National Determined Contributions (NDCs), Global Stocktake (GST), 
Enhanced Transparency Framework (ETF), and the Santiago Network 
for Loss and Damage as well as the newly established process to establish 
funding arrangement to respond to Loss and Damage. These processes 
are selected because they each explicitly include Loss and Damage consid-
erations and would require community-level information to represent the 
reality on the ground and policy conditions adequately. Processes with 
implicit inclusion or those yet to be decided (such as the New Collective 
Quantified Goal on Climate Finance) have not been assessed at this stage, 
but would remain relevant. These could, for instance, include National 
Adaptation Plans, and Action for Climate Empowerment.
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3 Results and Discussion 

3.1 The Steps of the Handbook for Community-Led Assessment 
of Climate-Induced Loss and Damage 

The Handbook for Community-Led Assessment of Climate-Induced Loss 
and Damage (Anderson and Singh 2020) is formed of seven key steps and 
tools. Steps 1–3 collate data and are as follows: (1) “Mapping of Risks and 
Resources” to facilitate an understanding of the local-level geophysical 
changes resulting from climate change; (2) “Seasonal, Agricultural and 
Livelihood Calendars” to draw attention to how seasonal weather patterns 
are being affected by climate change, as well as the effects on farming, 
fishing, and livelihoods, and how these effects differ for women, men, 
and members of marginalised communities; (3) “Hazard Risk Index” 
to determine community and family infrastructure vulnerable to climate 
impacts. 

Steps 4 and 5 are analytical. They are as follows: (4) “Trend Analysis” 
to enable intersectional insights and understanding about climate change 
impacts; (5) “Key Informant Interviews (KIIs)” which share the gathered 
realities with external experts. The international context and definitions 
of Loss and Damage are shared and unpacked in local realities. 

Step 6 relates to “Calculating and Reporting Loss and Damage” by 
gathering the qualitative understanding of the climate change collective 
established by the community to develop a quantitative assessment of the 
cost of Loss and Damage. 

The final Step 7 is “Advocacy and Lobbying”. This critical step 
empowers the community to take the information and evidence to the 
relevant duty-bearers across levels. 

3.2 Assessing the Handbook for Community-Led Assessment 
of Climate-Induced Loss and Damage to International Climate 
Policy Processes Under the UNFCCC and Its Paris Agreement 

Each of the aforementioned 7 steps of the Handbook are relevant at the 
global policy space of the UNFCCC, its Paris Agreement, and other UN 
bodies. We keep in mind that this is also a way to capture indigenous 
knowledge especially when navigating local realities of Loss and Damage. 
This can be captured in the Holy See Secretary of State’s statement during 
the High-Level Segment for Heads of State and Government at COP27: 
“We should also not neglect the non-economic side of Loss and Damage,
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like loss of heritage and cultures. Here, we have a lot to learn from 
indigenous peoples” (CAFOD 2022). 

3.2.1 Nationally Determined Contributions (NDCs) 
Article 3 of the Paris Agreement is the foundation of its structure laying 
out the approach of NDCs to allow all Parties to determine at the national 
level what actions they are able and willing to take to achieve the purpose 
of the Agreement. NDCs are determined by Parties and are not subject 
to negotiation. 

At COP26, the decision text known as the Glasgow Pact (UNFCCC 
2021) recognised clearly that the current NDCs are not ambitious 
enough. As the main vehicle through which to communicate ambi-
tion, Parties are to submit enhanced NDCs; however, currently, there 
is no framework in which to reflect Loss and Damage in NDCs. 
Despite this, an increasing number of countries have included Loss in 
their enhanced NDCs (Ryder and Calliari 2021), including Vanuatu 
(Republic of Vanuatu 2022), whose recent pioneering NDC details costs 
of addressing Loss and Damage as well as intended measures. 

Whilst there is no formal guidance on how to include Loss and 
Damage in NDCs, Chamling Rai and Acharya (2020) provide four clear 
steps through which to integrate Loss and Damage into climate plans. 
These are: (1) Defining Loss and Damage in the national context; (2) 
Describing current and projected Loss and Damage; (3) Highlighting 
ongoing response to Loss and Damage; and (4) Including specific targets 
on Loss and Damage. 

The Handbook has wide applicability in facilitating community-driven 
assessment of the Loss and Damage needs on the ground and reflects this 
back to the global community to signal the measures through which Loss 
and Damage can be addressed and the finance needs to do so. Utilising 
Chamling Rai and Acharya’s four-step process, we can see how facilitative 
the 7 steps of the Handbook would be to enable the needs-based inclu-
sion of Loss and Damage in NDCs. All 7 steps would be relevant and 
can be used across the other relevant processes below whilst providing 
a parameter through which to assess progress and signal the depth of 
funding needs in a comprehensive manner. 

3.2.2 Enhanced Transparency Framework (ETF) 
Article 13 of the Paris Agreement established another critical backbone of 
the agreement, which relates to the transparency of action and support.
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It is an accountability mechanism, taking into account differing starting 
points and capabilities. It would take one or two major emitters not to 
act for the whole agreement to fail. There is no mechanism to “punish” 
countries if they do not act on pledges. Essentially, the Paris Agreement is 
a prisoner’s dilemma built on trust with collaboration and competition as 
incentives. Reinforcement is needed from other major emitters to ensure 
that they are following suit. 

The Enhanced Transparency Framework offers modalities, procedures, 
and guidelines that include a voluntary provision to report information 
related to Loss and Damage (UNFCCC 2022b). The ETF is relevant 
to Loss and Damage as every two years countries will report what they 
have done to “provide a clear understanding of climate change action” 
(Article 13.5 of the Paris Agreement) and “clarity on support provided 
and received” (Article 13.6). These should then lead towards the 5-yearly 
Global Stocktake. 

Steps 1 through 7 of the Handbook are relevant to the ETF. Generally, 
most impact data is collected through existing monitoring mechanisms, 
focusing on economic losses. However, the ETF can be a route through 
which to showcase non-economic losses. This can also be shown through 
case studies which can be collated with the help of the Handbook. 

3.2.3 Global Stocktake (GST) 
Article 14 of the Paris Agreement refers to the GST. It brings up the 
critical ratcheting mechanism by taking stock of the implementation of 
the Paris Agreement to assess the collective progress towards achieving 
its purpose and long-term goals in a comprehensive manner. The GST 
will take place in 2023 at COP28 however leading to it is informed by a 
consultative process of technical dialogues and submissions. As Loss and 
Damage is enshrined under Article 8 of the Paris Agreement, the GST 
must assess the progress on averting, minimising, and addressing loss and 
damage. 

At COP27, the GST transpired in World Cafe discussions. On the issue 
of Loss and damage, climate justice and inclusion were themes that arose 
and the need for a wide evidence base to track progress, from the global to 
the national and local. South Africa, for instance, stressed the need to go 
to the community level and incorporate indigenous knowledge solutions 
to formulate tangible solutions. 

All 7 steps of the Handbook are relevant to the GST. It also offers 
a novel circularity of community-driven assessment of the ratcheting
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of the Paris Agreement. Climate Action Network’s (2022) submission 
for the first input phase of the GST notes that Parties should provide 
evidence on how they: (1) Are planning on strengthening effectiveness of 
universal access to gender-responsive social protection; (2) Enabling, facil-
itating, and financing safe, orderly, and dignified movement of climate 
change displaced people and communities; (3) Incorporating participa-
tory approaches for effective strategic planning to address and respond to 
L&D; and (4) Addressing L&D. 

3.2.4 Santiago Network for Loss and Damage (SNLD) 
The Santiago Network for Loss and Damage was established at COP25 
to catalyse demand-driven technical assistance of relevant organisations, 
bodies, networks, and experts, for the implementation of approaches at 
the local, national, and regional levels. 

An outstanding issue to resolve at COP27 in relation to the SNLD 
was the decision of the Advisory Board to operationalise the network. 
During the negotiations, it became clear that both developed and devel-
oping countries agreed on the need for a bottom-up approach to ensure 
the relevance of the SNLD. For instance, Canada noted on the composi-
tion of the Advisory Board: “it should be lean and representative of those 
of the frontlines” whilst the Africa Group of Negotiators stressed the need 
for a bottom-up approach to ensure country ownership and relevance. 

The functions of the SNLD include: (a) catalysing demand-driven 
technical assistance, will need to be informed by what communities are 
demanding; (b) facilitating and catalysing collaboration, coordination, 
coherence, and synergies to accelerate action by organisations, bodies, 
and networks, and delivering effective and efficient technical assistance 
to developing countries; (c) facilitating the development, provision, and 
dissemination of, and access to, knowledge and information on averting, 
minimising, and addressing Loss and Damage across levels; (d) and facili-
tating access to action and support (UNFCCC 2019). For these functions 
to be relevant, they ought to reflect the lived experience of the vulner-
able communities it is to serve. A fit-for-purpose SNLD would therefore 
be informed by real experiences of Loss and Damage to offer real solu-
tions that can respond to communities’ needs. As such, to deliver on these 
functions, the SNLD would require an approach that is inclusive and 
transparent, allowing for meaningful participation from frontline commu-
nities. Steps 1 through 5, of the Handbook are directly relevant to the 
political and technical space of the Santiago Network. It would empower
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locally led and community-driven needs assessment to ensure that any 
technical assistance is fit for purpose and context-relevant. 

3.2.5 Addressing Loss and Damage—The Relevance 
of the Handbook to the Question of a Loss and Damage 
Fund 

At COP26, the Glasgow Climate Pact mandated the Glasgow Dialogue 
on Loss and Damage. This was a substantial compromise for the world’s 
biggest negotiating bloc, the G77 and China who were seeking to 
establish a finance facility or fund to address Loss and Damage. 

During the first mandated Glasgow Dialogue in the UNFCCC 
Subsidiary Body intersessional period of June 2022, the conversations 
were clearly encapsulated in a ‘North’ ‘South’ divide. Whilst the outcomes 
of the Glasgow Dialogue were not officially captured, Civil Society was 
able to participate, listen, and contribute to the dialogue. Developing 
countries in their negotiating blocs and representing the majority of the 
world’s population had for the most part clear needs-based demands that 
focused on the gap in finance to address Loss and Damage and the need 
to urgently close that gap. Developed country perspectives on the other 
hand were divorced from the local realities of impacted communities. This 
was reflected clearly in their argumentation and reluctance to accept that 
gap in finance to address Loss and Damage, which some developed coun-
tries and blocs such as the EU, the US, and the UK expressed as covered 
by existing modalities of finance such as for instance humanitarian aid, 
and adaptation finance. 

Some Non-Party Stakeholders were able to intervene and highlight the 
perspectives of impacted communities. They presented a vision of what 
rights-based and justice-oriented finance to address Loss and Damage 
would look like. This perspective was widely espoused by developing 
country blocs and civil society alike. 

Under this perspective, such finance would be based on the coopera-
tion and solidarity of the developed countries to the developing countries 
through the provision of finance to address Loss and Damage. This 
could be achieved by setting up a Loss and Damage Fund adhering 
to the principles of (1) international solidarity, historical responsibility, 
and the polluter pays principle; (2) new and additional; (3) needs-
based, adequate, predictable, and precautionary; (4) locally driven with 
subsidiarity, enveloping gender responsiveness and equitable representa-
tion; (5) public and grant-based; (6) balanced and comprehensive.



3 A PEOPLE-CENTRED APPROACH TO ASSESS AND ADDRESS … 39

During COP27, an agenda item was agreed to discuss Loss and 
Damage finance for an early historic first. The item arose under the COP 
agenda item 8 and CMA agenda item 8: Matters relating to finance, sub-
agenda item (f) Matters relating to funding arrangements responding to 
Loss and Damage associated with the adverse effects of climate change, 
including a focus on addressing Loss and Damage. 

The negotiations under 8(f) could be grouped into two stances. One 
on side there was a united G77 and China position on their expected 
outcome under 8(f). Specifically, the bloc’s expectation was for 8(f) to 
yield a decision to establish a Fund to address Loss and Damage as an 
operating entity under the Financial Mechanism of the UNFCCC (G77 
and China 2022). Meanwhile, developed country positions vied away 
from such a fund offering and sought solutions such as gap analysis of 
existing arrangements. This can be evidenced by statements during the 
negotiations of this agenda item by Northern blocs such as the EU: “at 
COP28 we can take some decisions where gaps and funding arrangements 
are. This could be the conclusion of final outcomes in 2024”. 

However, during the negotiations under the agenda item, the devel-
oping countries made it clear that this was not the case. For instance, 
Ecuador stated: “We are very adamant and insistent on Loss and Damage 
needs—we will have to make those needs evident (not in biennial 
reports)”. Maldives gave a real-world example: “We are at the brink of 
climate impacts. Addressing Loss and Damage for me is to continue to 
live a healthy life in the Maldives. Usually when something happens, a 
flood of organisations come to deal with immediate needs and then they 
leave but we need something to respond to slow-onset impacts”. India 
further stressed: “to put on record that mitigation is averting, minimising 
is adaptation, here you are talking about addressing Loss and Damage, it 
is a real impact. Humanitarian aid is not [addressing] Loss and Damage. 
Addressing Loss and Damage is about resilient recovery and reconstruc-
tion after a disaster by building back better. Livelihood loss, and also 
non-economic losses and scaling-up actions and support on Loss and 
Damage, is an immediate and urgent need”. 

The subsequent decision text (UNFCCC 2022a) acknowledged that 
there was a gap in addressing Loss and Damage and established a Tran-
sitional Committee (TC) through which to operationalise new funding 
arrangements for assisting the developing countries that are particularly 
vulnerable to the adverse effects of climate change, in responding to Loss 
and Damage, including with a focus on addressing Loss and Damage. It
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was also decided that the TC will be informed of the gaps within that 
current landscape. 

The steps of the Handbook are particularly relevant to offering a 
holistic assessment of the gap in finance to address Loss and Damage. 
The data collected in this manner can lend argumentation and evidence 
to the question of gaps and needs directly from those whom the fund is 
meant to serve. It can offer critical needs-based and intersectional insights 
whilst also guiding and facilitating locally informed access modalities to 
ensure that finance flows to the communities that need it. As such the 
application of the Handbook can be a key in developing indicators in the 
establishment of fit-for-purpose fund to address Loss and Damage. 

The value of assessments carried out by local groups and people who 
have first-hand experience with the effects of climate change to their 
lived experiences can facilitate the development of a truly bottom-up 
fund which addresses the needs of the vulnerable. For policymakers, such 
information can help determine the categories of Loss and Damage most 
common in certain communities and create focused and efficient finance 
strategies to mitigate these effects. 

Ultimately, the assessments as carried out via the steps of the Hand-
book can aid in making sure money is allocated to the neediest popula-
tions. Many of the populations most at risk from climate change’s effects 
are also the ones least equipped to speak up for their own needs but this 
can equip them with an outlet to be included in ultimately a platform that 
is after all meant to serve them. 

4 Discussion 

The Handbook is relevant to international climate policy processes under 
the UNFCCC and its Paris Agreement because it provides a tool for 
communities to understand and communicate how climate change is 
affecting their lives and livelihoods. In doing so, it empowers commu-
nities to take hold of their knowledge and the valuable data of their lived 
experience of climate change. Governments and other stakeholders can 
use this data to inform the creation and execution of climate policies and 
actions, including Nationally Determined Contributions (NDCs). 

Communities can use the Handbook to pinpoint their vulnerabilities 
and needs whilst also creating plans to lessen the impact of and their expo-
sure to climate hazards. Policymakers and other decision-makers can use
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this information to develop more effective and targeted policies and activ-
ities to address the local impacts of climate change. The Handbook can 
also aid in increasing communities’ capacity to engage in climate policy 
discussions and advocate for the inclusion of their needs and top priorities. 

Community-led Loss and Damage assessments can be useful for the 
identified process of the UNFCCC and its Paris Agreement in several 
ways including: 

1. Providing a more comprehensive and accurate understanding of the 
impacts of climate change on communities. Community-led assess-
ments are often conducted by local organisations and individuals 
who have first-hand knowledge of the impacts of climate change on 
their communities and can provide valuable insights and information 
that may not be captured in more formal, top-down assessments. 

2. Helping to ensure that the needs and priorities of the most vulner-
able communities are considered. 

3. Enabling local capacity and resilience. Participating in the assessment 
process can help communities to better understand the risks and 
impacts of climate change, and to identify ways to adapt and become 
more resilient. This can help build communities’ capacity to better 
withstand future climate-related shocks. 

4. Promoting greater transparency and accountability by involving 
communities in the assessment process. Policymakers can demon-
strate their commitment to transparency and accountability and 
build trust with local communities. This can be particularly impor-
tant in contexts where communities may have historically been 
marginalised or excluded from decision-making processes. 

In addition, in the case of a continued absence of cooperation and soli-
darity in relation to finance and support for addressing Loss and Damage, 
the Handbook offers the tools to collate evidence which can be facilitative 
to communities seeking justice through other means such as litigation. It 
would be complementary to assembling evidence for policy instruments 
such as the liability roadmap (www.liabilityroadmap.org) which shows 
how to employ a set of tools to hold polluters liable for Loss and Damage 
incurred.

http://www.liabilityroadmap.org
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At the local level, for instance, we see individuals and communities 
engaging legal levers to hold historical polluters accountable by taking 
legal and legislative actions: 

– Saúl versus RWE: in 2015 a Peruvian farmer and mountain guide 
filed a lawsuit against the German utility RWE citing the threat to 
family, property, and the city of Huaraz from the massive emissions 
of the company (Germanwatch 2022). 

– The 2022 example of legal recognition that the obligation of states 
to uphold human rights was violated or failed—and shown in the 
U.N. Human Rights Committee (OHCHR 2022) ruling which 
found that Australia’s failure to adequately protect indigenous Torres 
Islanders against adverse impacts of climate change violated their 
rights to enjoy their culture and be free from arbitrary interferences 
with their private life, family, and home. 

By building the evidence base of the rights, justice, and equity land-
scape, communities can point to the legal obligations and fundamental 
rights which are being infringed upon and take to task the multilateral 
process and their national governments. 

5 Conclusion 

Participatory approaches are necessary for effective strategic planning and 
ownership to respond to and address climate-induced Loss and Damage. 
As described in the Handbook, evidence gathering can strengthen and 
clarify the linkages between climate change impacts, human rights, and 
lived realities of affected communities. This can strengthen the effective-
ness of international response and the vectors of support provided at the 
scale commensurate to the needs. 

Overall, the Handbook for Community-Led Assessment of Climate-
Induced Loss and Damage is an important tool for supporting the 
participation of communities in international climate policy processes and 
for ensuring that the needs and perspectives of these communities are 
considered. 

Next steps would be to work with community leaders in the rolling 
out of this analysis will be an essential data basis for future work in the 
national and multilateral policy space. In the near term, the analysis will be
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fundamental for the identified processes under the UNFCCC and its Paris 
Agreement with urgency for the critical conversations that will be taking 
place through 2023. Namely, these include the evidence basis for the 
Global Stocktake bringing in assessments through the NDCs, and ETF 
which can convey the scale and dimensions of needs of affected communi-
ties. In addition, ensuring suitable SNLD and Loss and Damage funding 
arrangements facilitated by locally led and community-driven needs assess-
ments to ensure that any technical and financial assistance is fit for purpose 
and context-relevant. 
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CHAPTER 4  

Pillars of Resilience: Assessing Loss 
and Damage at the Local Level 

Hina Lotia 

Abstract The chapter discusses the emergence of ‘Loss and Damage’ at 
COP13 in 2007 and the subsequent adoption of various mechanisms 
to address it in vulnerable developing countries. The chapter presents 
a methods toolbox for the local-level assessment of Loss and Damage 
resulting from climate-related stressors, which was applied in three South 
Asian countries. It identifies six key elements of local resilience that 
must be integrated into rural adaptation planning. It includes impacts 
on livestock, agriculture, human health, micro-enterprises, migration, 
and infrastructure. The study explores the linkages of these elements 
of resilience with each other to demonstrate the importance of an inte-
grated approach. Additionally, the chapter reviews Pakistan’s national and 
provincial climate policies and action plans to analyse if the resilience 
elements are addressed. The objective is to provide recommendations

H. Lotia (B) 
The World Bank/Ministry of Planning, Development and Special Initiatives, 
Islamabad, Pakistan 
e-mail: hlotia@gmail.com 

© The Author(s), under exclusive license to Springer Nature 
Singapore Pte Ltd. 2024 
V. Wijenayake et al. (eds.), Linking Climate Change Adaptation, 
Disaster Risk Reduction, and Loss & Damage, 
https://doi.org/10.1007/978-981-99-8055-0_4 

47

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-8055-0_4&domain=pdf
https://orcid.org/0000-0003-4404-1640
mailto:hlotia@gmail.com
https://doi.org/10.1007/978-981-99-8055-0_4


48 H. LOTIA

for the proposed National Adaptation Plan and possible development of 
policies and strategies to include Loss and Damage considerations. 

Keywords Loss and Damage · Assessment toolbox · Climate change 
adaptation · Disaster risk reduction · Pakistan 

Highlights 

. Establishment of a Loss and Damage fund at COP27 has spurred 
the discussion on the modalities and mechanisms to form the basis 
for financing. 

. No agreed methodology to assess Loss and Damage exists. 

. Adaptation has limits, and beyond that, there is a cost to building 
resilience. 

. Extreme events are pushing limits for vulnerable population, driving 
them further down the poverty ladder. 

. Need for policies and strategies to aptly reflect various elements of 
Loss and Damage. 

1 Introduction 

Climate change and its impacts have been attributed to measurable and 
non-measurable costs to both public and private goods. According to 
a study, from 1970 to 2019, there were 22,326 disasters, leading to 
4,607,671 deaths and US$ 4.92 trillion in economic losses. Of these 
disasters, 11,072 have been attributed to weather, climate, and water 
hazards, resulting in 2.06 million deaths and US$ 3.64 trillion in losses 
(WMO 2021). Empirical knowledge emanating from research, including 
the costs of such damages associated with climate change, are important 
indicators used by policymakers and decision-makers to understand and 
comprehend the social and developmental challenges. These may be exac-
erbated by the exposure to one or more climatic hazards, indicating the 
level of sensitivity of systems under study. Such information, if synthe-
sized, plays an important role in helping communities prepare for and 
minimize these effects. The adverse impact of climate change on humans,
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society, natural, and built environment is referred to as Loss and Damage. 
Intensity, frequency, and geographical distribution of extreme events, such 
as floods, droughts, sea-level rise, and desertification are the manifestation 
of climate change (WMO 2021). These result in Loss and Damage, clas-
sified as economic (WMO 2021) and non-economic (Grantham Research 
Institute on Climate Change and the Environment 2022). 

Loss and Damage is an emerging topic in the climate change arena. 
When mitigation and adaptation, as well as preparedness and Disaster Risk 
Reduction measures undertaken, are not optimally implemented or where 
limits to adaptation are reached to avoid the impacts on an ecosystem or a 
community, Loss and Damage is incurred. Loss refers to permanent losses 
or losses that cannot be recovered, while Damage refers to impacts that 
may be reversed at a cost. It is often the case when people, community or 
governments cannot take actions as they are not affordable, technically, 
physically feasible or socially challenging. Policymakers, particularly in the 
most vulnerable countries, grapple with how to address current and future 
climate-related losses and damages. 

1.1 Genesis of Loss and Damage in International Climate 
Negotiations 

Loss and Damage was first introduced in the UN climate negotiations 
in 1991 by the Alliance of Small Island States (AOSIS) for countries 
that would be impacted by sea-level rise and would lose their land. The 
term Loss and Damage was referred to in the United Nations Frame-
work Convention on Climate Change (UNFCCC) texts in the 2007 
international climate negotiations in Bali (Indonesia) during COP13. 
In subsequent COPs, Parties acknowledged the efforts to address the 
Loss and Damage associated with the adverse effects of climate change, 
stressing the need to scale up efforts by enhancing support and coordina-
tion in the broader context of climate-resilient sustainable development 
(UNFCCC 2012). 

In 2013, Loss and Damage gained momentum when Parties to the 
UNFCCC in COP19 agreed to establish the ‘Warsaw International Mech-
anism for Loss and Damage’ associated with Climate Change Impacts 
(WIM). The mechanism is meant to ‘facilitate dialogue for enhanced 
knowledge, coherence, action and support to avert, minimize and address 
Loss and Damage associated with climate change impacts in devel-
oping countries that are particularly vulnerable to the adverse effects of
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climate change’. Article 8 of the Paris Agreement at COP21 also stressed 
that Parties should enhance understanding, action, and support on a 
cooperative and facilitative basis with respect to Loss and Damage. 

In 2019, countries agreed to establish the ‘Santiago Network’ on 
Loss and Damage at COP25 in Madrid. It aimed to connect devel-
oping countries with providers of technical assistance. Subsequently, in the 
‘Glasgow Climate Pact’ at COP26 in 2021, the Parties agreed to estab-
lish a dialogue ‘to discuss the arrangements for the funding of activities to 
avert, minimize and address Loss and Damage associated with the adverse 
impacts of climate change’. 

At COP27 in Sharm el-Sheikh in 2022, Loss and Damage finance was 
included in the formal agenda and Parties agreed to establish a Loss and 
Damage Fund. Setting up a fund was an achievement that the countries 
vulnerable to the impact of climate change have been working on for 
many years. However, many decisions, including the fund’s placement, 
types of activities to be supported, eligibility criteria for support, and 
financial contribution to the fund, remain to be sorted. The work of the 
‘Transitional Committee’ to give its recommendations at COP28 in 2023 
becomes more meaningful as these critical decisions await resolution.1 

1.2 Enabling Factors for an Effective Loss and Damage Fund 

Despite progress in setting up a dedicated fund for Loss and Damage, the 
question of agreeing on a universal approach, method, and tool to assess 
the risk of and to respond to Loss and Damage associated with the adverse 
effects of climate change will become paramount. Regional, national, and 
local capacity, context, and circumstances will be paramount. Assessing 
Loss and Damage, or for that matter, the risk of Loss and Damage asso-
ciated with the adverse effects of climate change, including slow-onset 
impacts, will need to be defined. The need for systematic observation of, 
and data collection on, the impacts of climate change, particularly slow-
onset impacts, and accounting for losses, as appropriate would need to 
be streamlined. Involvement of vulnerable communities and populations, 
and civil society, the private sector, and other relevant stakeholders, in 
the assessment of and response to Loss and Damage would be crucial. 
Work to advance the understanding of and expertise on Loss and Damage,

1 https://www.pbs.gov.pk/sites/default/files/population/2017/tables/punjab/Tab 
le01p.pdf. 

https://www.pbs.gov.pk/sites/default/files/population/2017/tables/punjab/Table01p.pdf
https://www.pbs.gov.pk/sites/default/files/population/2017/tables/punjab/Table01p.pdf
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including economic and non-economic losses and damages, and how Loss 
and Damage associated with the adverse effects of climate change affect 
those segments of the population that are already vulnerable owing to 
geography, gender, age, indigenous or minority status, or disability, needs 
benchmarks.2 

With substantial development with reference to a financing facility on 
Loss and Damage, there is a need to consolidate the work done on 
understanding and assessing Loss and Damage under various climatic 
conditions. What works in a certain geographical location, with a partic-
ular climate stressor, in a deprived rural setting in a developing country, 
may not be suitable for an urban locale with completely different socio-
economic conditions and vulnerability. The work on assessment of Loss 
and Damage becomes more relevant when the functions, modalities, and 
operational mechanism will be devised to determine financing needs. 

To address Loss and Damage adequately, a robust methodology to 
assess Loss and Damage is needed for evidence-based policy decisions. 
The work funded by APN focused on developing a methods toolbox 
to become a key instrument and reference for future studies on Loss 
and Damage. It was designed for a wide range of settings, in areas 
with different climate-related stressors (floods, droughts, cyclones, sea-
level rise, glacial melt, coastal erosion, changing monsoon patterns, etc.) 
and different levels of socio-economic development (though designed 
primarily for use in developing countries). 

As a case study, Rajanpur district located in the far south-west of 
Punjab, Pakistan was selected to apply of the toolkit, and to assess Loss 
and Damage from recurrent floods. The district lies between the Indus 
River on the east and the Suleiman Mountains on the west. It spans a 
geographical area of 12,318 sq. km with a population density of 162.04 
sq. km and 85.5% of the district population resides in rural areas whereas 
the remaining in urban areas.3 The district’s climate is dry and annual 
rainfall is unpredictable and low (less than 15 mm). The soils are sandy, 
loam-clay, and loam. Irrigation relies on floods of the hill torrents.4 With 
a population of 1,103,618 people (census 2017), with 52.6% of male

2 https://www.fao.org/3/y5460e/y5460e06.htm. 
3 https://www.pbs.gov.pk/sites/default/files/population/2017/tables/punjab/Tab 

le01p.pdf. 
4 https://www.fao.org/3/y5460e/y5460e06.htm. 

https://www.fao.org/3/y5460e/y5460e06.htm
https://www.pbs.gov.pk/sites/default/files/population/2017/tables/punjab/Table01p.pdf
https://www.pbs.gov.pk/sites/default/files/population/2017/tables/punjab/Table01p.pdf
https://www.fao.org/3/y5460e/y5460e06.htm
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and 47.4% female.5 With an average annual growth rate (1981–1998) 
of around 3.3%, only 8% of the households have piped water supply.6 It 
is classified as a rural area, where housing structures are mostly Kuchha 
(only 17% of the houses are made of concrete—‘Pacca’), and only 40% 
of population has access to electricity.7 In almost all human development 
indicators, the area is below national averages and falls in the bottom 25 
per cent of districts. 

The manuscript focuses on the case study’s findings and underscores 
the importance of six key elements for assesing of Loss and Damage in 
the rural setting of Rajanpur. It will highlight the vulnerabilities of the 
poor and the marginalized, the measures undertaken to build resilience, 
and the limits to adaptation. It will also underline the importance of 
including certain elements as part of the policy and planning—to assess 
Loss and Damage and to access climate finance from the Loss and 
Damage funding facility when it becomes operational. The recommen-
dations will contribute towards the body of knowledge and will possibly 
also serve as input for the Transition Committee in their work. 

2 Methodology 

The methods used in this draft combine quantitative and qualitative 
approaches. Based on an extensive literature review, a methods toolbox for 
local-level assessment of Loss and Damage from climate-related stressors, 
including sudden-onset events and slow-onset processes, was developed. 
An intensive workshop was held for researchers and experts to refine 
the toolkit as well as the associated data collection forms. Enumera-
tors from community-based organizations were trained on the use of the 
questionnaire. The training included detailed sessions on the conceptual 
framework of Loss and Damage and explanations of the data collec-
tion objectives. Sample questionnaires were filled out during the training, 
and the results were discussed. Pilot data collection was carried out to test 
the questionnaire and the sampling methodology in the field. 

Primary data was collected from households to assess the effects of 
Loss and Damage that were assisted and supervised in the field along with

5 https://www.pbs.gov.pk/sites/default/files/tables/district_at_glance/Rajanpur.pdf. 
6 https://www.pbs.gov.pk/dag-punjab. 
7 https://www.pbs.gov.pk/sites/default/files/tables/district_at_glance/Rajanpur.pdf. 

https://www.pbs.gov.pk/sites/default/files/tables/district_at_glance/Rajanpur.pdf
https://www.pbs.gov.pk/dag-punjab
https://www.pbs.gov.pk/sites/default/files/tables/district_at_glance/Rajanpur.pdf
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the enumerators. Primary data collection was augmented by Focus Group 
Discussions (FGDs) with community members and expert interviews with 
government representatives. 

The results from the case study were analysed in conjunction with 
international developments on Loss and Damage. Key elements were 
underlined from the Rajanpur case study to put forth a strong narrative 
for inclusion in policies and strategies at the national as well as interna-
tional level. Climate change policies at the national and provincial levels 
in Pakistan were also reviewed to see if Loss and Damage in general and 
the key elements, in particular, had been adequately covered. 

3 Results and Discussion 

The work funded by APN focused on developing of a methods toolbox 
for local-level assessment of Loss and Damage from climate-related stres-
sors, including sudden-onset events and slow-onset processes. Conceptu-
ally and methodologically, the toolbox combined climate change adap-
tation and disaster risk reduction perspectives, paying close attention to 
adaptation limits and constraints as well as individual risk management 
strategies that people adopt to prevent or minimize disaster losses. The 
methods toolbox was developed as a key instrument and reference for 
future studies on Loss and Damage, with experiences from multi-country 
studies on Loss and Damage done from the perspective of affected people 
in the least developed and other vulnerable countries, including three in 
Asia. It was designed for application in a wide range of settings, in areas 
with different climate-related stressors and varied levels of socio-economic 
development (though designed primarily for use in developing countries). 

3.1 Learning from Rajanpur Case Study 

The toolkit was applied in district Rajanpur as a case study in 2015, 
which has a long history of floods. Monsoon floods in 2006 and hill 
torrents during 2005, 2007, and 2008 affected most of the population. In 
2008, the overflow in the Indus River caused heavy flooding at Jampur, 
Rajanpur, and Rojhan tehsils affecting 62 villages (Nadeem et al. 2014). 
In 2010, severe flash floods were recorded in Rajanpur (Nadeem et al. 
2014) that destroyed cropped areas and considerable damage to live-
stock was also reported. The floods of September 2012 caused widespread 
loss of life, livelihoods, and infrastructure in Rajanpur. Torrential rains in
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2013 gave rise to heavy flash floods, demolishing houses, lost posses-
sions, fields inundated; and link roads destroyed. 187,000 acres of 
farmland were swept away and over 165,000 people were affected.8 The 
rainfall patterns in Rajanpur have become erratic, making it difficult for 
communities to predict and rely on local rainfall patterns. 

The residents of the areas interviewed for the case study in Rajanpur 
district survive on subsistence agriculture as they are at a distance from 
markets and, for the most part, mainstream economy. Their livelihood 
options are narrow, limited to small-scale agriculture and livestock. Their 
physical assets are limited and have very small cash or market value. 
Their resources for autonomous and planned adaptation are, therefore, 
extremely limited as are the government interventions in the area to 
augment their coping capacity for extreme weather events. Each flooding 
episode diminishes their resilience and enhances their vulnerability to the 
next flooding, the frequency and scale of which has been increasing in the 
area. 

3.2 Pillars of Resilience 

The case study highlighted that the climate change adaptation in Rajanpur 
is limited to only a few Union Councils9 and the understanding of 
climate change impacts and vulnerabilities is limited. Communities have 
developed their own adaptation and coping mechanisms to deal with 
climate change’s unpredictable and devastating effects. The effectiveness 
of household preventive and coping measures were documented. Six key 
elements were drawn upon from the case study where coping mechanisms 
fall short of resilience and have implications for discussion on Loss and 
Damage valuation, compensation, and relief. These include impact on (i) 
agriculture, (ii) livestock, (iii) micro-enterprises or sources of non-farm 
income, (iv) human health, (v) infrastructure, and (vi) migration (Fig. 1).

The six elements serve as pillars of household income and security, 
climate vulnerability and resilience. Since their individual, family, and 
communal lives are within the sphere of these elements, their autonomous 
and planned adaptation rests on these pillars.

8 https://www.emro.who.int/images/stories/pakistan/documents/who-health_sitrep_ 
_1_05_08_2013_-final.pdf?ua=1. 

9 Union Council is the third tier of governance arrangement, after ‘District’ and Tehsil 
being the first and second tier under a Province. 

https://www.emro.who.int/images/stories/pakistan/documents/who-health_sitrep__1_05_08_2013_-final.pdf?ua=1
https://www.emro.who.int/images/stories/pakistan/documents/who-health_sitrep__1_05_08_2013_-final.pdf?ua=1
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Fig. 1 The pillars of resilience

3.3 Agriculture 

In Rajanpur, agriculture is the source of livelihood for most people. In 
terms of adaptive measures, bunds were constructed, retention walls were 
built, and climate-resilient seed varieties were sown. The intensity and 
ferocity of each successive floods in the areas led to losses and damages 
beyond the adaptive capacity. Frequent floods not only damaged their 
crops but also reduced soil productivity. As an adaptive measure, the 
households store dried wheat, vegetables, and pickles in order to secure 
food supplies during floods. However, it was reported that these stored 
food supplies either got washed away or were ruined due to poor food 
storage facilities. 

Further, floods disrupted not only regular farming activities but also 
the marketing of the produce as they could not always reach markets 
where the crops were sold. In the absence of government intervention 
and corrective market mechanisms, for farmers, the markets operate at a 
lower price than the market price. The ability of farmers to cope with the 
impacts of floods was further diminished, with far-reaching impacts on 
food security for the entire country.
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3.4 Livestock 

In the case study areas, livestock rearing is practised for commercial and 
subsistence needs. They are saleable assets for farmers and are also used for 
ploughing and harvesting. Surplus dairy products and meat from livestock 
rearing are sold in the market to supplement household incomes. Though 
limited measures were taken by farmers and households, such as having 
animal sheds in raised locations, the intensity of floods adversely impacted 
livestock as their mortality rates increased as animals were washed away. 

Floods damaged animal health, feed, and sheds and created a shortage 
of dry land for hosting livestock. The treatment of livestock is a signif-
icant expenditure that households cannot reclaimed, leading farmers to 
sell their livestock at a rate that is less than the market rate. As the loss 
of animals represents loss of financial assets, farmers suffered significant 
financial losses during and after floods. Loss of income from reduced live-
stock ownership has long-term impacts. High cost of machinery to replace 
livestock may not be available to most farmers. In addition, surplus meat 
and dairy products to supplement incomes diminish. The buffer against 
future shocks is reduced, animal-assisted crop cultivation and harvest are 
threatened, and it makes the farmers more vulnerable. 

3.5 Micro-enterprise 

Community members engage in micro-enterprises/non-agriculture activ-
ities to deal with the impacts of floods, mainly to buy food, clothing, 
and shelter, and to meet travel expenses for migration. The case study 
highlighted that with the agriculture land impacted by floods, job oppor-
tunities for labourers were reduced. The local labour market suffers 
during floods and the unskilled community-level workers are not fairly 
paid for their products and services, making them even more vulnerable. 
This encouraged migration to nearby areas, both urban and rural. Floods 
impacted small businesses, which were closed due to damage to infras-
tructure. With diminished financial resources, women could not continue 
their local crafts as the demand for such products was reduced.
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3.6 Human Health 

Floods negatively impact the local communities’ physical and psycholog-
ical health. Disease outbreaks in the aftermath of floods pose increased 
expenditures for treatment. In such situations, as they need to spend more 
on health, food, and nutrition, they have fewer resources and skewed 
income levels due to the floods. 

In Rajanpur, loss of life was relatively limited but there was 
a disease outbreak, especially water-borne diseases posing increased house-
hold’s expenditure.With limited resources available for food, malnutrition 
and stunting among newborns were evident. The mental health of many 
was affected, with people facing depression due to the complete loss of 
their homes, livelihood, cultural heritage sites, and disconnection from 
family and friends. Many women faced depression and anxiety as living in 
shelters was socially difficult. 

3.7 Infrastructure 

In the case study areas, houses in the village were made mainly of natural 
material with earth floors. Many of them did not have physical barriers 
for protection. They were entirely or partially damaged and household 
assets such as bikes, radios, utensils, etc. were also lost. The villagers 
would store food as a preventive measure, but the lack of proper storage 
facilities resulted in the food being destroyed, resulting in an exponential 
increase in food prices. Availability of drinking water also became an issue 
as people got drinking water from hand pumps and wells installed in the 
village. 

As an adaptive measure, dykes and embankments were built along the 
riverbanks but they could not withstand the greater and sudden surge 
of water in the riverine areas. Measures to build houses on raised plat-
forms were insufficient, as with the increased impact of climate change, 
the severity and frequency of flooding in Rajanpur also increased. The 
water levels were so high that they washed away entire household and live-
stock. Many households secured their possessions on trees, but they were 
stolen or washed away. Loss of irreplaceable belongings was an emotional 
and financial trauma.
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3.8 Migration 

In Rajanpur, community members either shifted to safer places (such as 
schools and mosques) or migrated to other cities to deal with the impact 
of floods. Costs incurred for migration and relocation cannot be regained. 
They represent a significant portion of the expenditure and may need to 
be financed through loans or asset liquidation. The emotional and psycho-
logical impacts of moving to a different city and the problems faced by 
community members therein are still unaccounted. 

While migration was considered an autonomous coping mechanism to 
survive or mitigate impacts in the short term, it decreased the resilience of 
communities in the long term. It pushed them further down the poverty 
spiral and often they became worse-off. To rebuild their livelihood, many 
residents resort to loans, and extreme floods in subsequent years diminish 
their ability to repay, making them more vulnerable and less likely to get 
loans in the future. 

3.9 Challenges Preventing Resilience 

Two of these pillars (agriculture and livestock) have traditionally served 
as sources of their livelihood, sometimes supplemented by their micro-
enterprises, serving as a source of additional or side income or as a backup 
to failed crops or losses in livestock. These two, together with their 
shelter/houses, serve as elements for their economic stability and, in good 
times, source of well-being. The government’s declining investments in 
health infrastructure and otherwise increased frequency of disasters have 
posed several health-related challenges for which they often lack financial 
resources. 

The case study has highlighted that vulnerable households face Loss 
and Damage when exposed to extreme events, nominal despite mitigation 
and adaptive measures undertaken in the area. According to the survey 
conducted, difficulty in adopting effective measures was not an issue. 
However, the main impediment was the lack of finances and resources 
to instal preventive measures. Often, skills and knowledge were a chal-
lenge, but the community members also felt that the government did not 
help enough to take preventive measures. Local non-governmental orga-
nizations (NGOs) did play a supporting role but could not adequately 
address the vulnerabilities and extent of the damage. The measures taken 
were inadequate to face the catastrophe resulting from climate change.
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Borrowing has also become more frequent as the floods have become 
more frequent and many of them are forced to migrate seasonally to 
safety during the flooding season. The hexagonal interaction of these 
six pillars defines their adaptation capacities and limits. While the flood 
timing (in terms of cropping season) velocity, duration, and quantity of 
standing water, and frequency and periodicity determine the losses and 
damages caused by the floods, the six elements determine the level of 
their vulnerability and/or resilience. 

3.10 Interlinkages Reinforcing Climate Vulnerability 

The six pillars/elements of Loss and Damage identified in the case 
study and mentioned above are intrinsically linked. The case study shows 
that each one of these is a contributing factor for the other elements. 
Emerging evidence shows that possible income increases from live-
stock and agriculture enable community households to spend more on 
health. Inversely, reduced income from these two sources (livestock and 
agriculture) or losses during floods or crop failures can impact their micro-
enterprises or non-agricultural incomes. Any income increase contributes 
to their efforts to invest in their shelter or house. This can be in terms of 
expanding to meet their needs or strengthening it from floods—the most 
frequent and disastrous extreme weather event. The house damaged and 
destroyed is often also accompanied by crop destruction and loss of live-
stock. These material losses diminish their resilience and they resort to 
migrating to safety with the remaining assets (Fig. 2).

These six pillars are effectively the six elements of their resilience. The 
weakening of one contributes to the weakening of the others. For those 
living in poverty, the accumulative value of each household’s assets is 
extremely thin; therefore income from each source (livestock, agricul-
ture, micro-enterprise) enhances the capacity only marginally to improve 
the house condition or undertake health-related expenditures. Against 
this background, the vulnerability to climate shocks is extremely high. 
The opportunities and interventions by local government institutions are 
extremely limited to enhance resilience. 

Based on a globally recognized damage, loss and needs assessment 
methodology,10 the Government of Pakistan led the Post-Disaster Needs

10 Jointly developed by the EU, the World Bank Group (WBG), and the UN. 
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Fig. 2 Pillars of local resilience

Assessment (PDNA).11 Focusing on the 94 calamity-hit districts across 
the four provinces of Balochistan, Khyber Pakhtunkhwa, Punjab, and 
Sindh, it analysed macroeconomic and human impacts and a summary 
of sector assessments of the 2022 floods. 

The assessment estimates that extreme floods led to more than US$ 
14.9 billion in total damages. The total economic loss was about US$ 
15.2 billion and the resilient needs for rehabilitation and reconstruction 
are not less than US$ 16.3 billion. Any new investment needs to support 
the country’s adaptation and resilience to climate change, or future 
climate shocks are not accounted in these calculations.12 The PDNA 
reports specifically highlight that although Punjab province was largely 
spared from the floods, Rajanpur was one of the two districts damaged

11 Led by the Government of Pakistan and supported by the Asian Development Bank, 
the European Union (EU), the United Nations (UN), and the World Bank. 

12 https://www.undp.org/pakistan/publications/pakistan-floods-2022-post-disaster-
needs-assessment-pdna. 

https://www.undp.org/pakistan/publications/pakistan-floods-2022-post-disaster-needs-assessment-pdna
https://www.undp.org/pakistan/publications/pakistan-floods-2022-post-disaster-needs-assessment-pdna
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by the unprecedented deluge. Floods in 2022 and the heavy economic 
and social losses caused by them have washed away the local infrastruc-
ture, standing crops, and livestock. It has shown that the condition of the 
communities has not improved since the survey was conducted, visits were 
undertaken, and the case study was written. If anything, their resilience 
has eroded and their vulnerability has increased. 

3.11 Policy Domain to Support Loss and Damage 

While there is considerable evidence from the case study regarding the 
importance of building resilience under the six elements of Loss and 
Damage, there is a need to review various climate change policies and 
strategies at the national and provincial levels (Table 1).

The government does various surveys and assessments on a regular 
interval, but climate change, vulnerability, and resilience indicators are 
not systematic included as part of the survey questions. Population 
census, agriculture census, and labour force survey do not account for 
climate sensitivities. Similarly, a national risk-profiling exercise has not 
been carried out, making most public projects prone to climate shocks and 
vulnerabilities. Risk assessments are carried out on an ad hoc basis but do 
not collect data on all climate hotspots or have a standard methodology 
to carry out any review. 

4 Conclusions 

The six elements or pillars of resilience identified in the paper are closely 
linked to the geographical, economic, and social circumstances of the 
Rajanpur district of Punjab province but have equally clear relevance for 
other flood-prone areas of the country. Climate variability and the asso-
ciated risks in the area magnify the vulnerability of each extreme event. 
The frequency and intensity of the subsequent disasters expose the lives 
and livelihood of the communities in risk-prone areas. These pillars help 
identify Loss and Damage faced by the poor and the vulnerable. In other 
geographical locations, additional elements may highlight the burden to 
recover from the impacts of climate crises. 

The National Climate Change Policy needs to embed the three func-
tions outlined in the Warsaw International Mechanism for Loss and
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Damage associated with Climate Change Impacts (WIM)13 , focusing on 
enhancing knowledge and understanding of comprehensive risk manage-
ment approaches, fostering dialogue, coordination, coherence, and syner-
gies among all relevant stakeholders, and enhancing action and support 
including finance, technology, and capacity building. Policy to address 
Loss and Damage due to extreme events such as floods can be classified 
into measures that (a) avoid damages due to floods, (b) minimize the 
destruction, and (c) policy to cater to residual impacts that cannot be 
avoided. 

The objective of the Santiago Network (SNLD)14 is to catalyse 
the technical assistance of relevant organizations, bodies, networks, and 
experts, for the implementation of relevant approaches for averting, mini-
mizing, and addressing Loss and Damage at the local, national, and 
regional levels. There is a need to mainstream these in the context of 
Loss and Damage in national policy domain. With the Loss and Damage 
fund established at COP27, there is a need to revise the policy to have a 
section focusing specifically on Loss and Damage, with the recent floods 
in 2022 as a case highlighting the limits to adaption. There is a need 
to be explicit when referring to the impacts of climate change that are 
un-avoided or unavoidable. 

The six pillars identified through the implementation of the toolkit in 
Rajanpur can form the basis to recognize Loss and Damage, as distinct 
from adaptation. The policy emphasises the need to mobilise action 
and support to address Loss and Damage focusing on the elements 
of resilience including agriculture, livestock, human health, infrastruc-
ture (especially rural housing), migration, and micro-enterprises. Many 
of these elements are interlinked; impact on one can have an amplifying 
effect on the other. Hence, a synergistic approach is needed, where these 
pillars are considered part of one system and must be taken forward 
simultaneously. 

From the review of the case study from the perspective of the six pillars, 
the impact of floods on women, the elderly, children, and the marginalised 
is much more intense. Each of the elements further enhances their 
vulnerability—with houses destroyed, they are living under shelter in

13 https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/ 
warsaw-international-mechanism. 

14 https://unfccc.int/santiago-network. 

https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism
https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism
https://unfccc.int/santiago-network
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poor conditions and often dealing with health impacts (including mental 
health). Pregnant and lactating mothers are at risk of reduced nutritional 
intake, leading to malnutrition in newborns. Loss of livestock and agri-
cultural land lead to income losses and nutrition intake for their families. 
Many engaged in household enterprises, such as embroidery, don’t have 
the market to sell their products. Migration in many cases, leads to social 
constructs for females being challenged with a feeling of helplessness and 
deprivation. 

The case study highlighted that repeated floods diminished people’s 
ability to sustain their livelihoods. While some households sustained larger 
absolute impacts, poeple experiencing poverty were impacted severely 
from a relative point of view. While some could undertake preventive 
measures, others never expected the next floods to be even more extreme. 
The availability of financing mechanisms, including limited to no insur-
ance instruments, was a major impediments for many. Some received 
support from local organizations but the community highlighted very 
limited financial and technical support from the government. The role 
of the private sector in ex-ante disaster risk insurance needs to be weaved 
as one of the most essential policy options to cope with disasters, help in 
recovery, and build resilience. 

Knowledge and information gathered through the Rajanpur case study 
and many more cases from developing countries facing climate catas-
trophesshould be synthesised for wider dissemination. These can serve 
as building blocks for the Transition Committee on Loss and Damage 
work to help define climate-induced Loss and Damage and means to 
address it. 

The toolkit used to assess Loss and Damage in Rajanpur and many 
other tools developed by other organizations could be reviewed and a 
standardized toolkit could be developed to calculate the economic and 
non-economic Loss and Damage. Such an instrument could help address 
the financing question of ‘how much’ and ‘to whom’. Uniformity in 
approaches for assessment will need to be designed and agreed upon. 
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CHAPTER 5  

A Conceptual Framework and Research 
Design for Assessing Losses and Damages 

from Climate Change in Vulnerable 
Communities 

Kees van der Geest 

Abstract The purpose of this paper is to present a conceptual framework 
and people-centred research design for assessing climate-induced losses 
and damages in vulnerable communities. The mixed-method research 
design builds on progressive insights from 12 fieldwork-based, empir-
ical case studies, conducted across the Global South, in which more 
than 4000 respondents participated. The paper discusses key concepts, 
such as sudden-onset events, slow-onset processes, vulnerability, disaster 
risk reduction, coping strategies, adaptation and adaptation limits and 
constraints, and brings these together in a conceptual framework for 
assessing losses and damages in vulnerable communities. Subsequently,
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the paper discusses research design considerations, such as purposive 
study site selection and random sampling of survey respondents. Lastly, 
it presents hands-on research tools, which include a household question-
naire, focus group discussions, expert interviews, participatory evaluation 
of climate action and open interviews to elicit personal testimonies of how 
climate change induces losses and damages and how this affects people’s 
lives and livelihoods. 

1 Introduction 

‘Loss and Damage’ is an emerging topic in climate change negotiations, 
research and policy and the implementation of climate action. The world 
has entered in the third era of climate change, which is the era of Loss 
and Damage. In the first era, the era of mitigation, the hope was that we 
could avoid dangerous climate change by reducing greenhouse gas emis-
sions. In the second era, the era of adaptation, we thought we could adapt 
to the climatic changes that were not avoided through mitigation. In the 
third era, we have realized that in some parts of the world, adaptation is 
increasingly difficult and sometimes impossible, and losses and damages 
have become inevitable there. In line with this, Loss and Damage1 is now 
considered—alongside mitigation and adaptation—a third pillar of the 
United Nations Framework Convention on Climate Change (UNFCCC). 
It is still of utmost importance to reduce greenhouse gas emission to limit 
global warming (averting losses and damages), and to adapt to climatic 
changes where possible (reducing losses and damages). But we now also 
have to find ways to deal with unavoided and unavoidable losses and 
damages, and to protect the most vulnerable people (addressing losses 
and damages). There is an important climate justice element to this, as 
the people and countries that have least contributed to global warming 
are often the most likely to experience losses and damages from climate 
change (Boyd et al., 2021).

1 In this paper, we follow the IPCC AR6 distinction between Loss and Damage (L&D) 
and losses and damages (l&d). L&D—singular and capital letters—refers to “political 
debate under the UNFCCC following the establishment of the Warsaw Mechanism on 
Loss and Damage in 2013”; l&d (plural and small letters) refers to “harm from (observed) 
impacts and (projected) risks and can be economic or noneconomic” (IPCC WGII AR6 
Glossary). 
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At COP27 in 2022, a Loss and Damage Fund was established to 
support vulnerable countries that are most severely affected by climate 
change impacts. In the words of Simon Stiel, Executive Secretary of the 
UNFCCC, the fund is meant to “address the impacts on communities 
whose lives and livelihoods have been ruined by the very worst impacts 
of climate change” (UNFCCC, 2022). An important step towards mean-
ingful action to address losses and damages in such vulnerable commu-
nities is to improve our ability to identify and assess these losses and 
damages. 

As loss and damage is a relatively new area of research in the field 
of climate change (for an overview of the literature, see McNamara 
and Jackson, 2019), there are currently no well-developed assessment 
methods available to countries and organizations. This paper proposes 
a fit-for-purpose and adaptable research design for assessing losses 
and damages from climate-related hazards, with a focus on vulnerable 
communities. 

The paper aims to advance methodologies for assessing losses and 
damages in the context of climate change, by building on the experiences 
of the first-ever multi-country assessment of losses and damages in vulner-
able communities, which included case studies in The Gambia, Burkina 
Faso, Ethiopia, Kenya, Mozambique, Nepal, Bangladesh, Bhutan and the 
Federated States of Micronesia (Warner and van der Geest, 2013). Based 
on the experience of the first generation of case studies, a methods hand-
book was prepared and tested in Nepal, Pakistan and India (**van der 
Geest and Schindler, 2016, 2017). This paper builds on the cumulative 
learning-by-doing approach adopted in these case studies. 

The paper argues that in order to effectively minimize and address 
losses and damages, we need to have a deeper understanding of the causes 
as well as the consequences. This involves examining the combination of 
physical stressors and social vulnerabilities that contribute to losses and 
damages, such as exposure to shocks and a lack of coping and adaptive 
capacity. It also involves a deep understanding of the values, perceptions, 
needs and preferences of people living at the frontlines of climate change. 
Studying these factors requires considering a range of disciplines beyond 
climate science. There is an urgent need to bring in research skills and 
experiences of anthropologists, psychologists, development scholars and 
other social scientists with a community-based approach to enhance our
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understanding of the consequences of losses and damages and set priori-
ties for addressing losses and damages together with affected communities 
(Tschakert et al, 2019). 

At this point, it is essential to ask ourselves the question: what do we 
actually mean by assessing losses and damages? According to the Oxford 
Learners Dictionary, the verb ‘to assess’ means: “To estimate the nature, 
quality or value of something” (Oxford Learners Dictionary, 5th edition). 
What I want to emphasize here is that to assess something is not the 
same as to measure something, which, according to the same dictionary, 
means “to find the size, length or amount of something by comparing 
to a standard unit” (Oxford Learner’s Dictionary, 5th edition). A central 
premise of this paper is that a proper assessment of losses and damages 
involves measuring what one can measure and documenting and under-
standing what one cannot measure. I argue that understanding losses and 
damages, with the aim of averting, reducing and addressing it, is at least 
as important as measuring it. Importantly, there is a wide range of losses 
and damages that cannot even be measured adequately. If the focus of 
a loss and damage assessment would be purely on measuring losses and 
damages, all these ‘non-economic losses and damages’ (NELDs) would 
stay under the radar (Chandra et al., 2023). 

To properly understand the losses and damages that individuals, house-
holds, communities, business and other actors incur, an assessment should 
focus not just on what is lost and damaged, but also on how and why. 
This shifts the purpose of the loss and damage assessment to a stronger 
consideration of the adaptation limits and constraints that vulnerable 
communities face (Berkhout and Dow, 2022; Mechler et al., 2020). 

1.1 Limitations 

The research design presented in this paper is suitable for assessing losses 
and damages in vulnerable communities, where severe climate impacts 
are already a present-day reality; where adaptation limits are approached 
or already crossed; and where significant constraints to adaptive capacity 
exist. So the focus is on people and losses and damages that are already 
occurring. For research on projected risks of future losses and damages, 
and for more quantitative and less people-centred assessments of losses 
and damages at higher levels of scale (national, global), other methods 
are needed (see e.g. Bouwer, 2019). Similarly, for research on loss and
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damage to ecosystems, other methods are needed (see Janzen et al., 
2021). 

This paper uses ‘losses and damages’ as a composite term, and does not 
attempt to distinguish losses from damages. Some scholars have explored 
the added value of separating the two, defining losses as permanent or 
irreversible and defining damages as repairable (Doelle and Seck, 2019; 
McNamara and Jackson, 2019; Tschakert  et  al.,  2019; Puig, 2022). There 
may be value in doing this, but there are also important drawbacks, as 
there is a large gap between this conceptual distinction and the language 
reality. For example, we tend to speak of ‘loss of livelihood’ when people’s 
livelihoods are hit by a drought, flood or storm. However, when we say 
this, we do not want to imply that these livelihoods are lost forever. 

1.2 Outline 

The structure of this paper is as follows. First, key concepts are discussed 
and brought together in a conceptual framework for assessing losses and 
damages in vulnerable communities. Second, the paper provides guidance 
on the overall design and organization of fieldwork activities, including 
site selection, sampling of survey respondents and training of research 
teams. Third, the different work streams and methods for data gathering 
are discussed, including desk study, the household questionnaire, focus 
group discussions, expert interviews, story-telling tools and a method for 
participatory evaluation of climate action by governments and NGOs. 

2 Key Concepts 

This section gives an overview of key terms used in relation to loss and 
damage from climate change. Many of the key concepts originate from 
other thematic areas in global change research, particularly disaster risk 
reduction and climate change adaptation. The work on loss and damage 
has the potential to link these fields, but to do so effectively, it is impor-
tant to create conceptual clarity. After introducing and defining the key 
terms, they will be placed in a conceptual framework that informs the 
research design for loss and damage assessment proposed in this paper. 
The key concepts fall in different domains: climate, vulnerability, impacts 
and responses.
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2.1 Climate 

As this paper considers losses and damages as a result of actors’ insufficient 
capacity to respond to different climate stressors, it is important to distin-
guish the different types of climatic stressors in the first place. Each of 
these stressors types have different time dimensions and require different 
responses. First, we have climate hazards and risks which are more or less 
permanent characteristics, and which require ex-ante risk management 
strategies by households and governments and organizations. Second, 
there are sudden-onset climatic events that occur at a specific point in 
time, and which require coping strategies at household level and emer-
gency responses by governments and organizations. Thirdly, there are 
longer-term or slow-onset changes in climatic conditions that require 
adaptation by households, governments and organizations. 

Hazard: The potential occurrence of an anthropogenic or non-
anthropogenic physical event that may cause loss of life, injury or other 
health impacts, as well as damage and loss to property, infrastructure, 
livelihoods, service provision and environmental resources (IPCC, 2012). 

Risk: The potential for consequences where something of human 
value (including humans themselves) is at stake and where the outcome 
is uncertain. Quantitatively, risk is often represented as probability of 
occurrence of a hazardous event(s) multiplied by the consequences if the 
event(s) occurs (IPCC, 2014). 

Disaster: Severe alterations in the normal functioning of a community 
or a society due to hazardous physical events interacting with vulnerable 
social conditions lead to widespread adverse human, material, economic 
or environmental effects that require immediate emergency response to 
satisfy critical human needs and that may require external support for 
recovery (IPCC, 2012). 

Sudden-Onset Events: These take place over short time frames (typi-
cally hours, days or weeks). Climate-related sudden-onset events include 
floods, cyclones, tornadoes, landslides, sudden collapses of riverbanks, 
extreme rainfall events, heat waves and wild fires. 

Slow-Onset Processes or Changes: These take place over longer time 
frames (typically years to decades). Climate-related examples are sea level 
rise, salinization, ocean acidification, temperature rise, desertification and 
changing rainfall patterns. Droughts are usually categorized as slow-onset 
phenomena, but in terms of the consequences and the coping strategies
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adopted in response, a drought is often similar to sudden-onset events 
(van der Geest and van den Berg, 2021). 

2.2 Vulnerability 

To study and understand how climatic events result in life-threatening 
losses and damages for some, and hardly a scratch for others, the concept 
of vulnerability is crucial. The IPCC defines vulnerability as “the propen-
sity or predisposition to be adversely affected. Vulnerability encompasses 
a variety of concepts and elements including sensitivity or susceptibility 
to harm and lack of capacity to cope and adapt” (IPCC, 2014: 1775). 
In one of the first papers on vulnerability to climate change, Robert 
Chambers (1989) distinguished external and internal vulnerability and 
this distinction is particularly relevant for assessing losses and damages in 
vulnerable communities. Chambers describe the external side of vulner-
ability as exposure and the internal side as a lack of coping capacity 
(Chambers, 1989). Current thinking and studies about vulnerability still 
use this distinction, and add a third element: sensitivity (Füssel and Klein, 
2006). 

Sensitivity refers to “the degree to which a system is affected, either 
adversely or beneficially, by climate-related stimuli. The effect may be 
direct (e.g., a change in crop yield in response to a change in the mean, 
range, or variability of temperature) or indirect (e.g., damages caused by 
an increase in the frequency of coastal flooding due to sea level rise)” 
(IPCC, 2007). 

Similar to the distinction between the internal and external side 
of vulnerability, it is helpful to distinguish collective vulnerability and 
individual vulnerability: Collective vulnerability results from area-level 
variables that are the same for all households in a given community, region 
or country. By contrast, the level of individual or household vulnerability 
differs between households in a community (Adger, 1999; McLeman, 
2010). 

2.3 Responses 

To study losses and damages from climate changes as impacts beyond or 
despite actors’ efforts to avoid them, the research design presented in 
this paper distinguishes three broad categories of responses to different
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climatic stressors: preventive measures, coping measures and adaptation 
measures.2 

Preventive Measures/Ex-ante Risk Management: This involves the 
actions households take to prevent or minimize future impacts of climate 
changes and extreme weather events. Classic risk management theory 
distinguishes four ways of dealing with risk that are usually adopted 
as a function of the probability and severity of events (Bekefi et al., 
2008). Risk avoidance: Refrain from certain activities or avoid certain 
places or situations because the probability of severe impacts is too high. 
Risk reduction: Actions taken to lessen the probability and/or negative 
consequence associated with a risk. Risk transfer: Sharing the burden of 
a loss with others, including insurance solutions and community-based 
systems related to social capital. Risk retention: Accepting a risk because 
of low probability and non-severe impacts that make it possible for adverse 
effects to be absorbed. 

Coping Strategies: Defined by the  IPCC  (2012) as “The use of avail-
able skills, resources, and opportunities to address, manage, and overcome 
adverse conditions, with the aim of achieving basic functioning of people, 
institutions, organizations, and systems in the short to medium term”.3 

Literally, to cope means ‘to deal successfully with something difficult’ 
(Oxford Learner’s Dictionary, 5th edition). In livelihood research and 
development studies, the term is reserved for the things people do in 
the aftermath of adverse events (such as a flood or drought-induced crop 
failure) to survive or ‘get back to normal’. Examples are: selling assets, 
migration, reliance on alternative sources of food and income when the 
main source of livelihood fails (e.g. food aid, wild foods, petty trade, 
labour), taking loans, etc (Warner and van der Geest, 2013). 

Adaptation: Changes in social-ecological systems in response to actual 
and expected impacts of climate change in the context of interacting non-
climatic changes (Moser and Ekstrom, 2010). Several types of adaptation 
measures can be distinguished: 

. Autonomous and Planned Adaptation: Planned adaptation involves 
actions and deliberate policy by public bodies (e.g. governments,

2 The relationship between preventive strategies, coping and adaptation is described in 
detail in van der Geest (2004: 20–29). 

3 This glossary entry builds from the definition used in UNISDR (2009) and IPCC 
(2012a). 
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NGOs) to protect citizens against climate change and its impact 
(Smit et al., 2001). By contrast, autonomous adaptations are natural 
or spontaneous adjustments to climatic changes by individual actors, 
such as households, small enterprises or communities4 (Carter et al., 
1994, in Fankhauser et al., 1999: 69). 

. Pro-active and Reactive Adaptation: Pro-active or anticipatory adap-
tation measures are adopted in response to future expected climate, 
and before impacts have occurred. Reactive adaptation measures are 
adopted in response to climatic changes or events that have already 
had adverse effects or caused damage (Füssel, 2007). 

Many studies use the terms coping and adaption synonymously (Birk-
mann, 2011). This is problematic because they involve different types of 
responses to different types of stresses (van der Geest and Dietz, 2004). 
Coping strategies are short-term responses to the impacts of sudden or 
unusual events. By contrast, adaptation refers to longer-term adjustments 
to more permanent changes in the climate.5 

Table 1 shows how the three types of responses (prevention, coping 
and adapting) connect to different types of climate stresses, and provides 
some examples of these responses in practice. There are multiple linkages 
between different types of household responses to climatic stressors. First, 
the success of ex-ante preventive measures determines the need for and 
success of ex-post coping strategies. Second, short-term coping measures 
can evolve into more permanent livelihood adaptations when they become 
recurrent. Third, when households change their preventive measures in 
response to changes in perceived risk, they are in fact adapting.6 

4 The term autonomous adaptation is also used for spontaneous adjustments in 
ecosystems (see e.g. IPCC WG2 AR5, Chapter 4). 

5 For the more elaborate definition of adaptation we used in the case studies, see 
Moser and Ekstrom (2010). Their definition recognizes that adaptation measures are 
often adopted in response to a mix of climatic and non-climatic changes and aim to meet 
more than climate goals alone. 

6 For an overview of linkages between prevention, coping and adapting, see van der 
Geest and Dietz (2004). The framework is inspired by the early work of Susana Davies 
(1996) on ‘adaptable livelihoods’ in Mali.
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Table 1 Different climatic stressors require different household responses 

Climatic stressor Household response 

Climate variability, risk and hazards 
• Normal climate/weather uncertainties 
• Normal risk of extreme weather events 

Preventive measures (disaster risk 
reduction) 
• Physical protection, such as seawalls 
• Risk spreading in agriculture and 

livelihoods 
• Creating buffers 
• Investing in social safety nets 

Climate-related events (disasters) 
• Floods 
• Droughts 
• Cyclones/storms 
• Landslides 

Coping strategies 
• Selling assets 
• Alternative income sources 
• Reliance on social networks 
• Food aid and other relief 

Climatic changes 
• Changes in ‘average’ conditions 
• Changes in risk (frequency and severity) 

of extreme weather events 

Adaptation 
• Agricultural change 
• Livelihood diversification 
• Migration  
• Changes in ‘normal’ risk 

management, including • preventive 
measures and coping strategies 

Source Author’s own, building on van der Geest and Dietz (2004) 

2.4 Impacts and Loss and Damage 

Though there is much overlap between impacts of climate change and 
loss and damage from climate change, the two terms are not the same 
(Roberts et al., 2014; Zommers et al., 2016). The concept of loss and 
damage emphasizes that avoidable impacts have not been avoided and 
that some impacts cannot be avoided even with large improvements in 
mitigation and adaptation policy. 

The IPCC defines impacts as “effects on natural and human systems 
of physical events, of disasters, and of climate change… Impacts gener-
ally refer to effects on lives, livelihoods, health, ecosystems, economies, 
societies, cultures, services, and infrastructure due to the interaction of 
climate changes or hazardous climate events occurring within a specific 
time period and the vulnerability of an exposed society or system” (IPCC 
WG2 AR5 glossary). 

The IPCC definition of losses and damages is, in my view, problem-
atic because it does not adequately distinguish the concept of ‘loss and 
damages’ from ‘impacts’. According to the IPCC, losses and damages



5 A CONCEPTUAL FRAMEWORK AND RESEARCH DESIGN … 79

“refer broadly to harm from (observed) impacts and (projected) risks and 
can be economic or noneconomic” (IPCC, 2022). To set the concept 
aside from ‘impacts’, it is necessary to emphasize the residual aspect of loss 
and damage, by emphasizing that losses and damages incur despite efforts 
to avoid them. A concise definition could be that losses and damages refer 
to “adverse effects of climatic stressors that occur despite mitigation and 
adaptation”. A more precise definition would be that losses and damages 
refer to adverse effects of climatic stressors resulting from inadequate efforts 
to reduce greenhouse gas emissions and insufficient capacity to reduce the 
risks associated with climatic stressors, to cope with impacts of climatic events 
and to adapt to climatic changes. 

Several types of loss and damage can be distinguished, for example: 
Economic and Non-economic Losses and Damages: The main 

distinction between the two categories is whether the lost items are 
commonly traded in markets (Fankhauser et al., 2014). Table 2 gives an 
overview of different types of non-economic losses and damages. 

Avoided, Unavoided and Unavoidable Loss and Damage: 
According to Verheyen (2012), there are three types of losses and 
damages: avoided, unavoided and unavoidable. The term ‘avoided losses 
and damages’ refers to impacts of climate change that have been avoided 
by mitigation and adaptation action. Unavoided losses and damages could

Table 2 A categorization of different types of non-economic losses and 
damages (NELD) 

Human life Meaningful 
places 

cultural 
heritage 

Intrinsic 
values 

Biodiversity Ecosystem 
services 

Lives Territory Heritage Dignity Species Landscapes 
Health A place to 

call ‘home’ 
Traditions Agency Biodiversity Productive 

land 
Well-being Sacred sites Customs Identity Habitats Supporting 

services 
Livelihoods Culture Social 

cohesion 
Flora Regulating 

services 
Indigenous 
knowledge 

Security Fauna Provisioning 
services 

Sovereignty Cultural 
services 

Source The table builds on past and ongoing work at UNU-EHS, with inputs from Magdalena 
Mirwald and Cathleen Eberle 
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have been avoided, but have not been avoided because of inadequate 
mitigation and adaptation efforts. Lastly, there are losses and damages 
that are unavoidable no matter how ambitious mitigation and adaptation 
efforts are. Avoidable losses and damages can be addressed by more effec-
tive adaptation measures, removing adaptation barriers, improved disaster 
risk reduction and increasing resilience and coping capacity of vulner-
able communities. However, those impacts that are either unavoided or 
unavoidable will need to be addressed by a range of other approaches, 
such as social protection, planned relocation, assisted migration, insurance 
solutions and compensation. The establishment of the Loss and Damage 
Fund is an important step towards operationalizing these approaches. 

Some key terms in the emerging literature on loss and damage are 
closely related to adaptation such as: 

. Maladaptation: “Action taken ostensibly to avoid or reduce vulner-
ability to climate change that impacts adversely on, or increases the 
vulnerability of other systems, sectors or social groups” (Barnett and 
O’Neill, 2010: 211). 

. Erosive Coping: Coping strategies are erosive when they undermine 
future livelihood security (van der Geest and Dietz, 2004; Opondo, 
2013). Examples of this include selling productive assets to buy food 
and taking a child out of school to beg or work in the informal 
sector. 

. Adaptation Constraints: Factors that make it harder to plan and 
implement adaptation actions or that restrict options (IPCC WG2 
AR5 glossary). 

. Adaptation Limit: The point at which an actor’s objectives (or system 
needs) cannot be secured from intolerable risks through adaptive 
actions (IPCC). This is the case when “no option exists, or [when] 
an unacceptable measure of adaptive effort is required” (IPCC, 
2014: Ch. 16, p. 8). Soft Limit: No adaptive actions are possible to 
avoid intolerable risks. Hard Limit: Options are currently not avail-
able to avoid intolerable risks through adaptive action (IPCC WG2 
AR5 glossary).
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3 Conceptual Framework 

The framework discussed in this section connects losses and damages from 
climate-related stressors to vulnerability, disaster risk reduction, coping 
strategies and adaptation (Fig. 1). The framework results from progressive 
insights from working on loss and damage in vulnerable communities in 
the past ten years (Warner and van der Geest, 2013; van der Geest and 
Schindler, 2017; van der Geest and Warner, 2015, 2020), and previous 
work on impacts of and adaptation to climate change in dryland West 
Africa (van der Geest 2004, 2011; van der Geest and Dietz, 2004). This 
work, in turn, builds on a longer tradition of studying livelihoods in risk-
prone environments that emerged in the 1990s (Chambers, 1989; Davies,  
1996; Blaikie et al., 1994; Scoones, 1998; Ellis, 1998).

The blue box in the upper part of Fig. 1 shows the vulnerability 
context of households and communities that shape households’ liveli-
hood strategies and the measures they put in place to reduce the risk of 
being adversely affected by climatic and other stressors. The framework 
distinguishes collective vulnerability—resulting from area-level variables 
that are the same for all households in a given community—and indi-
vidual or household vulnerability (Adger, 1999; McLeman, 2010). When 
a region experiences adverse slow-onset processes or when sudden-onset 
extreme weather events hit, some households will experience impacts 
(such as a crop failure or damage to properties) while others may not. 
This depends on their vulnerability profile—particularly their exposure— 
and the measures the household has adopted to reduce risk prior to 
the event. When the household experiences no impact, there is also no 
loss and damage (hence the green colour of the ‘no-impact-box’). When 
the household is affected by the climatic stressor, it may incur or avoid 
residual loss and damage depending on whether effective measures are 
adopted to adjust (hence the red-green colour of the impact and coping/ 
adaptation boxes). 

In the case of sudden-onset events, household responses to deal with 
impacts are ‘coping strategies’. If there are no impacts, there is also no 
need to cope. This is different in the case of slow-onset changes. House-
holds can adapt in response to actual or expected impacts (Moser and 
Ekstrom, 2010: 22026). Reactive adaptation is in response to actual 
impacts and pro-active adaptation is in response to expected impacts. 

If there is nothing the household can do to cope or adapt, it will 
incur losses and damages (hence the red colour of the no-adaptation
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Fig. 1 Conceptual framework

and no-coping boxes). If coping or adaptation measures are adopted, 
these may or may not be effective in avoiding residual loss and damage, 
depending on the household’s adaptive capacity and the magnitude 
of the climatic stressor (or in other words: adaptation constraints and 
limits7 ). If measures are insufficient, costly or ‘erosive’ in the longer term, 
households incur loss and damage (Warner and van der Geest, 2013). 
Lastly, there is a feedback loop connecting loss and damage back to the

7 IPCC’s Fifth Assessment Report defines adaptation constraints as “factors that make 
it harder to plan and implement adaptation actions” and it defines an adaptation limit 
as “the point at which an actor’s objectives … cannot be secure from intolerable risks 
through adaptive actions” (See also Dow et al., 2013). 
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household’s vulnerability profile. This is because the losses and damages 
incurred render the household more vulnerable in the face of ongoing 
climatic changes and future extreme events. 

A key insight from Fig. 1 is that households can incur loss and damage 
in two ways. When households incur impacts of climatic stressors despite 
the risk reduction measures and pro-active adaptation measures they 
adopted to avoid such impacts, we speak of first-order losses and damages 
(LD-1). The second way in which households incur losses and damages is 
when the coping strategies and adaptive measures they adopt have costs or 
negative side-effects that affect livelihood sustainability in the longer term 
(erosive coping and maladaptation). These are called second-order losses 
and damages (LD-2). Alternative one can speak of direct and indirect 
losses and damages. 

4 Research Design 

This section provides guidance on how to design a mixed-method, 
people-centred research project that documents already occurring losses 
and damages from climate change in vulnerable communities. The actual 
research tools are discussed in the subsequent section. 

4.1 Scale 

This research design in this paper has been prepared for place-based 
assessments of losses and damages in local, community-based case studies. 
However, with sufficient human and financial resources and smart 
sampling techniques, there is potential for scaling up to regional and even 
national level. The case studies that informed this paper were generally 
conducted in one district (or similar administrative unit) per country. In 
each district, a select number of villages were surveyed. The budget for 
fieldwork was usually between 20,000 and 35,000 euro per test country. 
With more budget, a larger study area can be covered, or more house-
holds within the study area can be surveyed. Research teams typically 
consisted of a principal investigator, four to eight enumerators, a note 
taker for the qualitative interviews and a logistics manager. The average 
duration of the fieldwork was three to four weeks per case study. The 
teams conducted approximately 150 to 350 household questionnaires, 
five to ten focus group discussions (FGDs) and five to twelve expert 
interviews (EIs).
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4.2 Research Domains 

As explained in the introduction, to properly assess losses and damages in 
vulnerable communities, it is not enough to simply document items that 
are lost or damaged. Data need to be gathered and analysed in seven 
different research domains. For each domain, ideally, data need to be 
gathered and analysed at household level, but also at district or regional 
level. The type of data needed in each domain is shown in Table 3.

The household questionnaire covers all seven domains at household 
level, and generates a combination of quantitative data and more qualita-
tive information from open questions. In-depth insights on each domain 
at the level of individual people can be obtained through ‘life history’ 
type of open interviews, which we have also called ‘livelihood histories’ 
(van der Geest, 2004; Ayeb-Karlsson et al., 2016; Ahmed et al., 2019). 
Additional research tools, such as desk study, focus group discussions and 
expert interviews can be used to gather and analyse information at the 
district or regional level, including the effectiveness of planned adaptation 
and emergency support by the government and organizations. 

4.3 Site Selection 

As this paper aims at improving methods for enhancing our understanding 
of what losses and damages look like on the ground, site selection is 
crucial. This section lists a set of criteria for selection of case study areas. 
In empirical studies of loss and damage, the site selection should be ‘pur-
posive’ (not random), while selection of survey respondents within study 
sites should be random. This way, the result can stand academic tests and 
at the same time provide relevant insights. 

Relevance: The study area must have experienced and be vulnerable to 
climate hazards. The research team has the option to study the losses and 
damages associated with a certain event (e.g. a cyclone or flood that hit 
the area in a certain year) or focus on a broader range of climate-related 
stressors. 

Data Availability: Availability of at least 30 years of meteorological 
and/or hydrological data is highly desirable. Depending on the focus of 
the study, daily data on rainfall, temperature, wind speed, water levels 
and/or river flow volumes would be used to provide a more solid scientific 
base for linking losses and damages to climatic stressors. It is extremely 
helpful to conduct a pre-fieldwork analysis of meteorological and/or
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Table 3 Research domains 

Research domain Questionnaire 
and in-depth 
interviews 

Example Desk study, focus 
groups and 
expert interviews 

Example 

Climatic 
stressors, 
including 
sudden-onset 
events and 
slow-onset 
processes 

People’s 
perceptions 

Changes in 
rainfall patterns 

Meteorological 
data 

Drought risks, 
flood extent; 
sea level rise 

Vulnerability of 
livelihoods to 
impacts of these 
stressors 

Household 
vulnerability 

Distance between 
house and 
eroding river 
bank 

Area-level data Data from 
ministries on 
crop production 
in drought 
years 

Preventive 
measures to deal 
with existing 
climatic risks and 
variability 

Household 
measures 

Mixed cropping; 
protecting houses 

Information on 
planned 
measures by 
organizations 

Early warning 
systems 

Loss and 
damage from 
direct impacts of 
climatic stressors 
despite 
preventive 
measures 

At household 
level 

Harvest failure, 
loss of properties; 
damage to houses 

At area level Loss of lives, 
damage to 
infrastructure, 
number of 
displaced people 

Adaptation to 
climatic changes 
and impacts 

By households Livelihood 
diversification 

By organizations Construction of 
sea walls 

Coping with 
impacts of 
climate-related 
events 

By households Sale of livestock 
to buy food; 
migration 

By organizations Emergency 
relief or food 
aid 

Loss and 
damage related 
to the costs and 
adverse 
side-effects of 
adopted 
measures 

To households Erosive coping 
measures 

At area level Maladaptation; 
adverse effects 
of emergency 
relief 

Source Author’s own
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hydrological data to ensure that the selected study area has, in fact, 
experienced climatic disturbances or deteriorations. For example, if the 
assessment focuses on loss and damage from changing monsoon patterns 
or increasing temperatures, it is important to ascertain, in advance of the 
fieldwork, that the meteorological data for rainfall and temperature indeed 
show adverse changes. If the research team does not have access to local 
meteorological data at the time of site selection, it is worth checking 
online databases with high-resolution environmental data (see e.g. de 
Sherbinin, 2014). 

Climate Sensitivity: The population in the study area should have 
livelihoods that are sensitive to climatic perturbations. This is more typical 
in rural areas than in urban areas. The most climate-sensitive livelihoods 
occur in areas with predominantly rain-fed agriculture, in areas that are 
relatively remote with few opportunities for earning a non-farm income 
and in areas that are in unstable transition zones between agro-ecological 
systems (e.g. the desert margins and areas close to the permafrost limit). 

Local Contacts: It is helpful if the implementing organization has well-
established contacts in the study area, preferably through a local NGO 
or government agency with an office in the area or very nearby. Inhabi-
tants and local leaders can also serve as valuable local contacts. While they 
may lack the formal and bureaucratic capacities, as well as the network of 
contacts that NGOs or government may have, they may provide unique 
insights to specific areas that NGOs or the government are unaware of. 
These contacts make it easier to organize the fieldwork and disseminate 
findings or organize follow-up activities afterwards. 

Communication: The best research results are attained if at least some 
members of the team speak the same language as the study population. 
This should be considered when selecting a study area. Or vice-versa if 
a loss and damage assessment needs to be done in a particular place, 
it is important to recruit research team members who speak the local 
language. 

4.4 Survey Sample 

To obtain representative results from a selection (sample) of households in 
a certain location or area that can be generalized to the whole population, 
a systematic random sampling procedure is required. Random sampling 
means that each household in the study site has the same chance of being
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selected for an interview. There are different techniques for achieving this, 
for example: 

. All households living in a location or area are listed, and a random 
selection is drawn from this list. This method can be convenient if 
a reliable and up-to-date list of households can be obtained from 
local authorities, other organizations or the population census. In 
the absence of such a list, when all households need to be identified 
by the research team, this method can be time-consuming. 

. Households are selected from a map that is detailed enough to iden-
tify houses. All houses on the map are numbered and listed and a 
random sample is drawn from the list. For most locations in the 
world, the ‘earth view’ in Google maps can be used to create such 
a detailed map, but there may be quite a bit of ‘noise’ because 
not every physical structure is, in fact, a house (e.g. barns, live-
stock shelter, haystack, companies, public buildings, etc.). Moreover, 
a house can contain several households. A systematic approach is 
required to deal with this. 

. Line Sampling: Lines are drawn through a location, and households 
are selected randomly along those lines, e.g. every fifth house on 
the left and right within 50 metres from the line. Some knowledge 
of spatial distribution of households (in terms of ethnicity, wealth, 
occupational groups, etc.) is required to draw the sample lines in a 
correct way. 

In many cases, it will be desirable to sample households in two steps. 
Typically, the study area for a loss and damage assessment is not a single 
location, but a district, a municipality, a catchment area, an island or 
another area unit containing several localities. In this situation, a two-
stage sampling procedure is desirable. The following example aims to 
illustrate this. If the area has a population of approximately 100,000 
inhabitants in 50 localities, assuming an average household size of five 
(can be checked with census data), and a 1 per cent sample is required 
(i.e. 200 households), the team could decide to first select five locali-
ties and then randomly select 40 households per locality. The selection of 
localities can be random, but in many cases, it can be desirable to use a 
purposive selection procedure to make sure that certain characteristics that 
can influence vulnerability to climatic stressors (such as altitude, distance
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to main roads, distance to river, etc.) are well represented in the overall 
sample. 

The choice of sampling methods mostly depends on the informa-
tion that the research team has at its disposal and the time and human 
resources it is willing to invest in a quality random sample. 

4.5 Pilot Study 

It could be useful to split the fieldwork for assessing loss and damage 
into two parts: a ‘pilot study’, followed by the main research. During 
the ‘pilot study’, a small team, including the principal investigator, tests 
the questionnaire, prepares the sample framework, conducts one or two 
FGDs and organizes logistics for the arrival of the whole research team. 
Subsequently, possible lessons learned are considered, before the main 
research begins. 

A standard questionnaire for assessing losses and damages from climate 
change, that should be relevant and applicable in a wide range of study 
sites, is publicly available. However, quite a lot of questions (e.g. on liveli-
hoods, impacts and adaptation) are location- and climate-specific. The 
pilot study can be used to customize the questionnaire and adapt it to 
the local context and research needs. 

4.6 Training of the Fieldwork Team 

It is important that the enumerators and research assistants receive a 
proper training before they start interviewing households. Depending on 
their level of experience, typically, two to three days of intensive training 
should be enough to provide a good knowledge base for the fieldwork. 
The principal investigator should walk them through the methodology 
and particularly the questionnaire in detail. The team members should 
then discuss among themselves how to exactly ask questions in the field, 
and test the results of their work on each other to detect potential prob-
lems. When the research is conducted in areas with different languages, 
some extra time may be needed to ascertain if all questions can adequately 
be translated in the local languages.
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5 Research Tools 

This section describes the research tools used to assess losses and damages. 
It includes methods for quantifying losses and damages that are measur-
able and qualifying losses and damages that are not measurable. The 
assessment uses a mixed methods approach (Burke Johnson et al., 2007; 
Morgan, 2007). Six broad work streams are distinguished: 

. Desk study 

. Household questionnaire 

. Participatory research tools, including focus group discussions 

. Expert interviews 

. Stories of Loss and Damage 

. Participatory evaluation of planned climate action 

5.1 Desk Study 

The desk study consists of a literature review and an analysis of existing 
climate data (e.g. rainfall data) and, if available, impact variables (e.g. crop 
yields). The literature review should focus on relevant existing knowledge 
about impacts of climate change, risk management, coping mechanisms 
and adaptation in the study area and similar places nearby. In most cases, 
the climate threats we are studying are not new. Farmers in the Sahel, 
for example, have had to cope with drought impacts since time immemo-
rial. Impacts of and responses to drought in the Sahel have been studied 
extensively, and assessments of losses and damages should build on such 
knowledge. Importantly, the assessment should go beyond this by also 
exploring limits and constraints to adaptation and the impacts of climate 
stressors that actors are not able to deal with. The literature review 
should give a brief overview of existing knowledge on this and identify 
knowledge gaps. 

5.2 Household Questionnaire 

The household questionnaire is a central tool in the research design for 
assessing loss and damage in vulnerable communities. The template ques-
tionnaire used in the 12 case studies that this paper builds on is about 
10 pages long and the questionnaire interviews took approximately 45
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to 60 minutes. The design and structure of the questionnaire follows the 
conceptual framework in Fig. 1. A balance is sought between measuring 
and understanding losses and damages, by gathering quantitative as well 
as qualitative information through open-ended and closed questions.8 

For example, the questionnaire first asks the respondent how a certain 
climate-related event, such as a drought, affected his or her household. 
This is an open question. After this, the questionnaire inquires in more 
detail about specific impacts (with pre-determined categories) and tries to 
quantify losses and damages if possible. 

The questionnaire has been designed as a template that should be 
applicable across different types of study sites in rural areas of developing 
countries. Most questions in the questionnaire have relevance in all rural 
areas in developing countries. However, there are two sections in the 
questionnaire that need to be customized per study area. First, the closed 
questions about risk reduction and adaptation, and second, the closed 
questions about impacts. These sections need to be stressor-specific. For 
example, adaptation to sea level rise requires very different action than 
adaptation to increased drought risks. Similarly, impacts of a flood are 
quite different from impacts of a drought. Future users of this template 
questionnaire will need to phrase specific questions about impacts and 
adaptation for the climatic events and changes that their studies focus on 
(e.g. drought, flood, cyclone, sea level rise, heat waves). 

Part 1: Household Info, Livelihood and Vulnerability: The ques-
tionnaire begins with the most basic socio-demographic information 
about the household, such gender, age, household composition, educa-
tion level, marital status, etc. (max 1 page). This is important info as 
it helps to identify—in the analysis phase—which groups of people are 
most likely to suffer harm from climate-related stressors, and how this can 
inform policy to address losses and damages. The questionnaire continues 
with questions about people’s sources of livelihood and more informa-
tion that sheds a light on their exposure and sensitivity to climate-related 
hazards, such as the location and quality of their house. Data from this 
part of the questionnaire can be used as input for a multidimensional 
vulnerability index (MDVI) and related to the effectiveness of household 
measures to avoid and minimize losses and damages (see e.g. van der 
Geest and warner, 2015).

8 Caution: The team leader has to be on top of the enumerators to ensure that the 
answers to the open questions are documented in sufficient detail. 
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Part 2: Climatic Stressors, Impacts, Responses and Loss and 
Damage: In this part of the questionnaire, we try to quantify what is 
quantifiable (crop losses, damage to houses and properties) and to qualify 
losses and damages that are not measurable (e.g. non-economic losses and 
damages (NELDs), such as loss of social cohesion, identity and mental 
health). This section includes questions about the following topics: 

. Changes in the frequency and intensity of climatic stressors; 

. Preventive measures to deal with ‘normal’ climate risks in the area 
and the effectiveness of these measures; 

. Impacts of a specific climatic event on households’ livelihood and 
well-being, e.g. crops, livestock, fishing, non-farm income, food 
prices, housing, properties, health; 

. Coping strategies that households adopt to deal with unavoided 
impacts of climate-related events, and the effectiveness of these 
strategies (Fig. 2 provides an example of research results on this); 

. Longer-term adaptation to climatic changes and impacts and their 
effectiveness; and 

. Constraints to the effectiveness of preventive, coping and adaptation 
measures. 

The questions about preventive measures, coping and adaptation were 
asked at two levels. First, we asked about households’ own measures. After 
that, we inquired about the measures developed by organizations in the 
area.

As an example of research results from the questionnaire survey, Fig. 2 
compares the ability of households to avoid losses and damages from 
droughts and floods in Kenya and the Gambia. The comparison between 
people who adopted certain coping strategies and those who didn’t. An 
[*] indicates a statistically significant difference at p < 0.05 level. People 
who coped with droughts or floods by relying on non-farm income 
sources, for example, were less more successful at avoiding losses and 
damages. A policy implication could be that livelihood diversification can 
increase resilience to droughts and floods.
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Fig. 2 Example of research finding about coping strategies

5.3 Participatory Research Tools 

Participatory Research Approach (PRA) methods, such as focus group 
discussions, can be used to ask participants open questions that have more 
detailed, complex and sometimes contested answers. The insights from 
these research tools help the researchers better understand the dynamics 
between key concepts of this research (climate threats, impact, vulnera-
bility, coping, adaptation and loss and damage). PRA tools complement 
the household survey (questionnaire) in that they yield more qualita-
tive information on how climate variability and climate change can lead 
to losses and damages among local populations. Another advantage of 
conducting PRA sessions is that they depict the different experiences of 
men and women, young and old and possibly of different occupational 
groups (e.g. crop cultivators, pastoralists, labourers, traders) and socio-
economic classes. This can be achieved by having separate groups for 
different categories of participants. Besides focus group discussions, there 
is a wealth of other PRA tools that can be useful for loss and damage 
assessments (see e.g. Rademarcher-Schulz et al., 2012; Afifi et al., 2016).
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5.4 Expert Interviews 

Expert interviews (EIs) should be conducted to obtain information that 
would not easily be obtained from PRA sessions and the questionnaire 
survey, particularly about planned adaptation measures and other inter-
ventions by governmental and non-governmental organizations that aim 
to reduce the risk of loss and damage or provide emergency support 
when disasters strike. Questionnaire respondents and participants in FGDs 
may be able to list some projects and interventions by government agen-
cies and NGOs that aim to address adverse effects of climate variability 
and climate change in the study area. However, certain information 
about these interventions are often unknown to them. Expert interviews, 
including online, can also be useful in the pilot study phase when the main 
fieldwork and research instruments are prepared, and when information 
about climatic hazards, local livelihoods and typical adaptation measures 
is needed. 

5.5 Stories of Loss and Damage 

A select number of households could be interviewed in more depth to 
extract compelling stories of loss and damage. An efficient way to do this 
is to instruct questionnaire enumerators to alert the principal investigator 
when they conduct the questionnaire interview with a person who seems 
to have relevant experiences to share, for example, someone who has 
experienced specific adverse effects of climate change or someone who has 
successfully avoided losses and damages by adopting certain risk reduction 
or coping measures. These stories can be used in case study reports and 
other publications in the form of boxes and quotes. 

Based on open interviews with checklists, the personal stories of loss 
and damage aim to give a face to the more quantitative data we gather, 
and that are presented in aggregates. The stories could take a life history 
or ‘livelihood history’ perspective. This method requires quite advanced 
interviewing and writing skills (a social science background is preferable), 
and can be time-consuming. Typically, a senior researcher or the principal 
investigator conducts these interviews.
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5.6 Participatory Evaluation of Climate Action 

The objective of this work stream is to assess the ability, effectiveness and 
constraints of existing climate change-related interventions by govern-
ments and NGOs in the study areas to avert, minimize and address losses 
and damages. This work stream complements the household question-
naire, which focuses more on autonomous adaptation and risk reduction 
measures by households themselves. Moreover, the exercise can inform 
possible solutions/actions for each research site, and local practitioners 
can learn a lot from the analysis as it sheds light on what works, what 
does not and why, from the point of view of intended beneficiaries. 

This work stream builds on prior experiences from the Participatory 
Assessment of Development project (Dietz, 2013**; Pouw et al., 2016) 
and the Gibika Research to Action project (Ayeb-Karlsson et al., 2016). 
Data are gathered during FGDs and EIs. The work stream consists of four 
steps, in chronological order: 

. A list of project or interventions is compiled during FGDs. 

. Expert interviews are conducted to clean and complete the list. 

. During FGDs, the effectiveness of these projects is evaluated from a 
people-centred perspective. 

. This is followed by a needs assessment (part of the same FGD) to 
elicit people’s views on what is needed to effectively avoid, minimize 
or address losses and damages in their communities. 

This work stream is described in more detail in van der Geest and 
Schindler (2017). 

6 Concluding Remarks 

While the academic literature on losses and damages from climate change 
is growing fast, most of these studies use existing databases of disaster 
losses, often at national level. This type of research is useful in itself, 
but does not do justice to the perceptions, needs and preferences of the 
people who are most severely affected by climate change impacts. The 
conceptual framework and research design presented in this paper aim at 
helping to improve the empirical evidence of how people at the frontlines 
of climate change experience losses and damages. It brings a much-needed 
people-centred perspective into the Loss and Damage debate.



5 A CONCEPTUAL FRAMEWORK AND RESEARCH DESIGN … 95

The COVID-19 pandemic made fieldwork-based empirical research in 
climate-vulnerable countries very difficult in the past few years (Hermans 
et al., 2021). With a new generation of young researchers, including 
many who are based in the Global South, focusing their attention on 
the emerging theme of Loss and Damage, it is my hope that some of the 
insights, shared in this paper, will help towards improving the quality of 
empirical, policy-relevant research in different parts of the world. 
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damage systems in four long-term disaster contexts across Southeast Asia, 
including floods in the Vietnamese Mekong Delta, livelihood and infras-
tructure flood responses in Prey Veng, Cambodia, traditional fisheries 
management in tsunami recovery in Aceh, Indonesia and SMEs recovery 
from floods in Central Thailand. The study develops a typology of loss 
and damage systems and identifies effective intervention strategies, both 
formal and informal, to achieve more harmonized disaster recovery and 
climate loss and damage systems. A harmonized approach in disaster and 
climate governance is essential to address the root causes of risk, instead of 
just the impacts and consequences of ongoing disaster events and climatic 
processes. 

Keywords Disasters · Loss and damage · Resilience · Disaster recovery · 
Southeast Asia 

Highlights 

. The distinctions between loss and damage and disaster recovery 
approaches remain disputed. 

. Qualitative analysis of four major disaster recovery contexts in South-
east Asia of the past two decades to examine loss and damage systems 
of different types. 

. A more holistic and connected approach to addressing disaster 
impacts and climate losses and damages could enable the root causes 
of risk and vulnerability to be addressed. 

1 Introduction 

Southeast Asia is a region at risk to the impacts of disasters and climate 
change. Disasters have had significant social, economic and environ-
mental consequences for decades (Thomalla et al. 2017a), and large parts 
of the region are exposed and sensitive to changes in climate-related 
hazard frequency, intensity and distribution driven by climate change 
(ASEAN 2021). Besides the exposure to a range of hazards, disaster and
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climate risk levels are also influenced by vulnerability and its root causes; 
high rates of poverty and inequality, rapid and unplanned urbanization, 
natural resource degradation, weak governance institutions, and non-risk-
informed policies—as described in the Sendai Framework for Disaster Risk 
Reduction (UNGA 2015)—plague the region (IPCC 2022; UNDRR 
2022). 

The effective management and reduction of disaster and climate risks 
is a priority for the Association of Southeast Asian Nations (ASEAN); 
the regional intergovernmental body consisting of ten ASEAN Member 
States (AMS). However, efforts have been hampered by a short-term, ‘ex-
post’ perspective that prioritizes managing and responding to events over 
addressing root causes of risk and vulnerability. The additional risk layer of 
climate change further complicates the challenge, and the governance of 
disasters and climate change remains a fragmented process at most levels, 
particularly for floods (Chau et al. 2014; Lebel and Lebel 2017; Boyland 
2019). Insufficient and ineffective disaster risk reduction (DRR), coupled 
with a siloed approach to adapt to climate change and address loss and 
damage (L&D), can lead to more frequent and worsening disaster and 
extreme events, with complex and prolonged recovery phases. 

1.1 Framing Loss and Damage in Disaster and Climate Contexts 

The United Nations Framework Convention on Climate Change 
(UNFCCC) defines loss and damage (L&D) as ‘the actual and/or poten-
tial manifestation of impacts associated with climate change in developing 
countries that negatively affect human and natural systems’ (UNFCCC 
2012). In the context of international climate governance, L&D is 
an important aspect of climate action which at its core concerns the 
compensation for impacts in climate vulnerable lower-income countries 
by industrialized nations responsible for historic emissions (Calliari 2016). 
This origin as a highly political and contentious issue between developed 
and developing countries in climate negotiations has evolved over the 
last decade to become an important pillar of the climate policy discourse 
post-Paris Agreement adoption (i.e. at COP21 in 2015), particularly as 
the limits of adaptation are tested (Vulturius and Davis 2016). Somewhat 
ambiguously, however, the Paris Agreement calls for ‘action and support’ 
on loss on damage, rather than compensation. Since then, negotiators and 
observers have been frustrated with the slow progress and lack of political
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and financial commitment to address L&D from wealthy nations (Chan-
drasekar 2017; Serdeczny 2017). As a result, L&D has become a major 
talking point of climate negotiations and progress on Paris Agreement 
implementation. 

The UNFCCC framing leaves aspects open to interpretation and the 
concept has evolved to resonate in different ways with different climate 
change, disasters, and humanitarian communities (Mechler et al. 2014; 
Boyd et al. 2017; James et al. 2014). As a result, a range of broader fram-
ings of L&D have been considered by research and practice communities, 
including those working on adaptation and DRR (James et al. 2014; Boyd  
et al. 2017). Recognizing this trend in the L&D discourse, Boyd et al. 
(2017) identify a range, or continuum, of framings (see Fig. 1). The risk 
management framing reflects on connected L&D, adaptation, and DRR 
approaches. Disaster management and recovery initiatives complement 
loss and damage systems which aim to address ‘actual loss and damage’ 
rather than prevent ‘potential loss and damage’ (Boyd et al. 2017). 

Fig. 1 Loss and damage (L&D) framings and their distance from adaptation
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In this paper, we utilize the term ‘loss and damage systems’, which we 
define as the formal and informal institutions, processes, and systematic 
actions which aim to assist communities and societies to cope with, adapt 
to, and recover from adverse effects of disasters and climate change that 
may be either irreversible (loss) or replaceable (damage) (see Thomalla 
et al. 2017b). This builds on framings and definitions of both L&D and 
disaster recovery (UNGA 2016; UNFCCC 2012). As efforts to reduce 
climate loss and damage move from the negotiation halls to the commu-
nities on the frontline of climate change, a better understanding of the 
performance of loss and damage systems in the context of broader risk 
management approaches is needed to cope with and adapt to the long-
term impacts of climate change (Surminski and Lopez 2014; Thomalla 
et al. 2017b). 

This article aims to understand the loss and damage systems present 
in different major, long-term disaster contexts across Southeast Asia. Our 
analysis of the following four empirical case studies in Cambodia, Thai-
land, Vietnam and Indonesia will examine how separate DRR and L&D 
approaches can become more integrated: 

1. Strategies for living with seasonal floods and livelihood recoveries 
of farmers in An Giang province, in the Vietnamese Mekong Delta 
(VMD), following the 2000 flood; 

2. Local recovery approaches and residential cluster schemes to build 
resilience in Prey Veng province, Cambodia, following the 2000– 
2001 flood; 

3. The role of a fisheries customary institution (Panglima Laot ) in the  
recovery of coastal communities in Aceh, Indonesia, following the 
2004 Indian Ocean tsunami; and 

4. The economic recovery of small and medium enterprises (SMEs) 
in Bang Bua Thong (BBT) market, Nonthaburi province, Thailand, 
following the 2011 flood event. 

In the context of these case studies, we seek to answer three research 
questions: 

1. What role do loss and damage systems play in disaster recovery 
contexts?
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2. What lessons for improving loss and damage systems can be learned 
from major disaster recoveries? 

3. How can loss and damage systems in disaster recovery contexts be 
more effective and harmonized with DRR approaches and practices? 

2 Methodology 

In this study, conducted between 2014 and 2018, we take a qualitative 
methodological approach. Firstly, we undertook secondary data analysis of 
academic and grey literature, and government/policy documents, related 
to disasters, disaster recovery, climate change adaptation, loss and damage 
and post-disaster development. Primarily English-language research liter-
ature was gathered from Scopus and Google Scholar search engines: we 
developed keyword search strings and screened the titles and abstracts of 
all results, narrowing down relevant papers which were reviewed in full 
(see Thomalla et al. 2017b for further detail). This informed our under-
standing of key topics and shaped our framework for linking post-disaster 
and climate loss and damage systems. Policies and other government 
or national civil society documents written in Thai, Bahasa Indonesian, 
Khmer, and Vietnamese were reviewed by the respective research teams to 
inform our understanding of each disaster context in Thailand, Indonesia, 
Cambodia, and Vietnam, respectively. The research team convened peri-
odically to share results and discuss the research design, which led to 
the finalization of our primary data collection approach, including ethics 
procedures and interview protocols adapted for each country context. 

Secondly, we conducted between 20 and 25 interviews in each case 
study country with relevant actors and stakeholders such as officials 
and planners in national and local governing authorities; representatives 
of donors, aid agencies, research institutions, international and national 
NGOs, and local businesses; and members of disaster-affected commu-
nities. In each country, the number of interviews and split between 
representatives of bodies and groups differed depending on factors 
including the disaster recovery context, the amount of time passed since 
the disaster, and the availability of individuals. However, in each case, 
the interviews were semi-structured, aligned with our research frame-
work, and conducted in local languages before being transcribed and 
translated into English—an approach designed and implemented by the 
research team (see Thomalla et al. 2017b for further detail). Through a
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series of workshops among the research team, the qualitative analysis was 
consistent across all primary data. 

2.1 Case Studies 

Each case study is a focused view on specific aspects of a larger-scale 
recovery process, several of which spanned multiple countries, including 
the 2004 Indian Ocean tsunami and the 2000–2001 Mekong Delta floods 
(see Table 1). While the cases vary in terms of scale of impact, recovery 
period, and development context, we analyse and compare prevalent loss 
and damage systems, paying attention to target beneficiaries, and how 
they were planned and implemented.

Adapted from Thomalla  et  al. (2017b) and with disaster data from 
CRED and Guha-Sapir (2017). 

The Vietnam case study examines An Giang farmers’ coping and adap-
tive capacity following extreme seasonal flooding in 2000. An Giang 
province is flood-prone due to a various natural and man-made factors (Le 
et al. 2007). The notion of ‘living with floods’ became a national govern-
ment strategy following the floods, prioritizing building ‘flood-proof’ 
houses, adjusting agricultural schedules, and enhancing flood release 
capacity in the Delta area (Tinh and Hang 2003). The VMD is essen-
tial to the food security and development of the region but is an area 
with high-flood risk exposure and vulnerability. Without adaptation and 
risk management, risk levels will increase as the sea level rises, land-use 
changes, and urbanization rates accelerate (Garschagen et al. 2011). 

The Cambodia case study concerns resilience programmes and resi-
dential cluster schemes as an adaptation strategy in Prey Veng, following 
extreme floods in 2000 and 2001. Flood impacts were concentrated in 
areas along the Mekong River and around Tonle Sap Lake, destroying 
houses, infrastructure, farmland, and livelihoods, resulting in food inse-
curity for at least one million people. The humanitarian response by 
government and NGOs focused on short-term emergency aid. To tackle 
the recovery and long-term resilience building, the government estab-
lished the National Committee for Disaster Management (NCDM) and 
equivalent bodies at provincial and district levels. 

The Indonesia case study analyses the roles played by the Panglima 
Laot, a fisheries customary institution, in the recovery of coastal commu-
nities in Aceh following the 2004 Indian Ocean tsunami. The human 
and environmental impacts of the major disaster are well documented, as
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are the political events in Aceh in the months after the disaster, which 
saw the end of decades of civil conflict when the Indonesian government 
and the Free Aceh Movement signed a peace deal (Telford and Cosgrave 
2006; Fan  2013). Due to the scale of the disaster, the response and 
recovery phases lasted years and had fundamental impacts on development 
outcomes in Aceh. 

The Thailand case study considers how small businesses in Bang Bua 
Tong (BBT), a market area in Nonthaburi, were impacted by and able 
to recover from the 2011 flood, which has widespread impacts (CRED 
and Guha-Sapir 2017; World Bank 2012). SMEs are essential to the 
Thai economy; approximately 2.7 million businesses contribute 37 per 
cent gross domestic product (GDP) and account for 80 per cent of 
the workforce (ADB 2014). In BBT, economic impacts were severe and 
have persisted for years, compounded by a weakening national economy 
(Marks and Thomalla 2017). 

3 Results: Loss and Damage Systems 

We identify a total of 14 different loss and damage system initiatives across 
the cases, categorized in five domains—livelihoods, infrastructure, finan-
cial, institutional, and ecological. The initiatives are identified through 
data collection, while the domains align with operational disaster recovery 
frameworks (FEMA 2017; GFDRR  2015). Table 2 summarizes the loss 
and damage system initiatives we found in each case.

3.1 Livelihoods 

Livelihood and economic sector stimulus policies were drafted and imple-
mented by national and local governments in all cases. In Thailand, 
macro-economic policies included lowering interest rates, giving tax 
breaks on foreign investments, and a new car tax rebate for first-time car 
buyers to revive the heavily impacted car manufacturing sector. Despite 
such initiatives, SMEs felt they were left behind and de-prioritized in 
receiving livelihood assistance compared with other sectors, and transna-
tional companies were able to lobby for certain measures to aid their 
recovery. In Indonesia, lost and damaged fishing boats and equipment 
were replaced relatively quickly, although in certain cases the fisherfolk 
were not consulted and unsuitable boats were provided.
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The ‘living with floods’ approach introduced an additional annual rice 
harvest and alternative off-farm livelihood initiatives for additional income 
during floods in Vietnam. Similarly, in Cambodia, training for non-
agricultural livelihoods aimed to support alternative income-generating 
activities, but economic benefits were uneven between participating 
households and some become economic migrants to urban areas. In BBT, 
SMEs tended to revert to pre-flood activities, i.e. selling the same goods 
and offering the same services. Changes in the socio-political context in 
Aceh constituted a transformation for development outcomes, including 
property ownership and tenure rights for women and other groups. 

3.2 Infrastructure 

The infrastructure recovery category includes initiatives for reconstruc-
tion, protection, and housing. In Indonesia, a dedicated reconstruction 
fund was established, a coastal exclusion zone created (although this deci-
sion was later partly reversed), some reconstruction and road building 
and upgrading conducted further inland, and a Tsunami Early Warning 
System (including evacuation routes and evacuation centres) established. 
For resilience-building in Thailand, a newly drafted Flood Management 
Plan prioritized hard infrastructure measures including flood defences 
along waterways, raised roads and walls around industrial estates, over 
holistic changes to land-use planning. In Cambodia, Indonesia and 
Vietnam, upgrading roads and bridges for community protection and 
improved access to jobs, education and services was a central policy. 
For SMEs in Thailand, shop floor levels were raised, and stock, equip-
ment, and offices were moved upstairs during monsoon seasons. In 
Cambodia, the residential cluster programme introduced a new house-
building approach which prioritized flood adaptation and some residents 
re-built at high levels than pre-flood. Thousands of brand-new homes 
were built by both government and non-government entities in Aceh. 

3.3 Financial 

Financial loss and damage initiatives were evident in all cases and ranged 
from insurance to micro-credit. In BBT, uneven levels of compensation 
led to protests and calls for transparency and equity in the distribution 
of support, particularly as so few SMEs had insurance. Cash-for-work 
drives occurred in Cambodia and Indonesia. In Vietnam, compensation
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for affected households was available for a death or injury in the family, for 
property damages and for agricultural losses. Community-level funds and 
micro-credit schemes for household and business repairs were important 
loss and damage systems in Vietnam, Cambodia and Indonesia, particu-
larly as access to bank loans for reconstruction or land purchasing were 
often hard to access. In Indonesia, the Panglima Laot fisheries customary 
institution worked with INGOs to establish a revolving fund for fish-
eries communities to access for the purchase of livelihood equipment and 
supplies. 

3.4 Institutional 

Community-based institutions played important roles in supporting 
recoveries by providing various loss and damage system initiatives. In 
Cambodia, a disaster association provided material assistance such as food 
and building materials. In Indonesia, the Panglima Laot (operating at 
community, district and provincial levels) gave a voice to affected commu-
nities, for example, in the BRR-coordinated recovery decision-making 
processes and advocated for the needs and priorities of the fisherfolk. In 
Thailand, the market association prepared community disaster prepared-
ness plans. In Vietnam, local institutions were the first line of support as 
floods began, under the ‘four on-the spot’ disaster management policy 
(Phuong cham 4 tai cho) which mobilizes local response support. Local 
knowledge and experience with weather conditions and disaster indica-
tors were important to preparedness and initial responses in all cases. 
In Indonesia, the principle of ‘gotong royong’ (mutual cooperation) 
meant communities were proactive and grassroots efforts sprang up, 
although INGOs who came to Aceh with their own ideas, intentions, and 
procedures were not always able to work efficiently with these groups. 

3.5 Ecological 

The provision of ecosystem services for adaptation, DRR, and livelihoods 
were found in all cases. In Thailand, natural floodwater retention areas, 
i.e. wetlands and retention ponds, were not in place in the urban areas 
affected by the floods in 2011. Since then, they are being implemented, 
but with the aim of reducing water shortages during droughts. The princi-
ples of ‘living with floods’ in Vietnam are around accommodating rather 
than controlling flood waters, for example, through the use of natural
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semi-dykes which allow the replenishment of soil nutrients. In Indonesia, 
there was a trade-off between the protection of marine ecosystems and 
the recovery of the fisheries sector, complicated by unsustainable fishing 
practices and depleted fish stocks even prior to the disaster, and so the 
socio-ecological issue was at times overlooked as a component of the 
disaster recovery. 

4 Discussion 

4.1 Improving Loss and Damage Systems in Disaster Recovery 
Contexts 

The case study results have identified loss and damage systems initia-
tives present in major disaster recovery processes in different contexts in 
Southeast Asia. Drawing on these results and supplementary literature, 
we discuss limitations and barriers in the governance of loss and damage 
systems and suggest opportunities to overcome them. 

First, there was limited downward accountability of loss and damage 
systems in all cases. One reason for this is that governance structures in 
these countries remain centralized. National governments have retained 
the majority share of decision-making power and resources in order 
to protect national interests. Despite this, national government agen-
cies can become overwhelmed and respond ineffectively and inefficiently 
following a major disaster, such as in the wake of the 2004 Indian Ocean 
Tsunami (Boyland et al. 2017) and the 2011 flood event in Thailand 
(Marks and Thomalla 2017). 

Second, fragmented governance arrangements of loss and damage 
systems in recovery contexts limit collaboration and even cause unin-
tended negative consequences of attempted recovery interventions. One 
reason for this is because individual agencies seek to protect their 
mandates and budgets (Marks and Lebel 2016). Participation is a key 
facet of ensuring accountability and maintaining transparency, but govern-
ment agencies tend to exclude key groups as both recovery actors and 
beneficiaries in some contexts. For example, SMEs were largely side-
lined despite the major role they play in Thailand’s local and national 
economies. The delegation of recovery implementation responsibilities 
to sub-national levels is recommended for effectiveness and efficiency 
(GFDRR 2015).



114 M. BOYLAND ET AL.

Thirdly, the agency capacity and resources for working on disaster 
management remains insufficient, with a general focus on short-term 
disaster response action rather than long-term recovery and resilience-
building approaches. As a result, limited financial and human resources 
have been devoted to multi-hazard, comprehensive DRR that connects 
with broader development efforts. 

Given such limitations, how can these systems be improved? We 
suggest six recommendations. First, legal foundations of DRR policies 
and practices need to be more institutionalized since they currently 
create uncertainty regarding agencies’ DRR responsibilities in these coun-
tries, which particularly come to light during complex, high-pressure 
recovery phases (Chau et al. 2014; Marks and Lebel 2016). Second, a 
more devolved, participatory, and cross-level decision-making system that 
engages all levels of government as well as external agencies and NGOs 
is needed. Disaster-affected people whose disaster risk and development 
futures are being shaped by loss and damage system initiatives should 
be central to post-disaster decision-making processes. Third, multi-agency 
and multi-scale inclusion needs to be ensured in ways that avoid duplica-
tion of effort. Overlaps in mandates, particularly in the water resource 
management (WRM) sector, are common in the region (Lebel et al. 
2005) and need to be minimized for the sake of effective disaster recovery 
governance. Fourth, while agencies and practitioners are encouraged to 
incorporate ‘building back better’ principles in recovery visions and frame-
works, more needs to be done to advance understanding of the term to 
go beyond ‘principles’ and in practice to represent more than reconstruc-
tion of infrastructure and housing. A heavily structural-focused recovery 
strategy may simply redistribute rather than reduce risk (Lebel and Sinh 
2009). Fifth, clear guidelines, milestones, and agency responsibilities for 
transitioning from recovery to development are required in major disaster 
recovery contexts, particularly in terms of feeding into existing land-use 
planning and WRM policy. Development policy must also be flexible and 
adaptive to anticipate major disaster recoveries, which may shift develop-
ment priorities, possibly even for the better. Sixth and finally, considering 
these limitations in recovery governance, disaster-affected communities 
should not remain passive but rather they should self-organize to provide 
social safety nets to those worst affected, become active voices in plan-
ning processes, create their own early warning systems and advocate for 
targeted loss and damage assistance during disaster recoveries. Table 3
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Table 3 Summary of limitations and their consequences in the governance of 
loss and damage systems in disaster recovery contexts, as well as recommenda-
tions to address them 

Limitation Consequences Recommendations 

Limited accountability and 
transparency 

• Inequitable interventions 
and support 

• Nepotism and corruption 
• No long-term 

responsibilities 
• Limited monitoring and 

evaluation 

• Target assistance and 
safety nets to most 
vulnerable 

• Independent 
transparency and 
accountability 
mechanisms 

• Balance trade-off 
between accountability 
and bureaucracy 

• Institutionalize 
monitoring & 
evaluation, long-term 
reviews 

Fragmented governance 
arrangements 

• Poor coordination and 
collaboration 

• Weak participation in 
decision-making 

• Ineffective planning 
• Services not provided in 

timely fashion 

• Utilize inter-agency task 
forces and coordination 
bodies with clear 
mandates 

• Ensure participation in 
decision-making 
processes 

• Leverage ongoing 
development initiatives 
for recovery (e.g., social 
services) 

• Support self-organizing, 
grassroots initiatives 

summarizes the discussed limitations and opportunities for loss and 
damage system governance in recovery contexts. 

4.2 Towards Integrated Loss and Damage Systems and Disaster 
Recovery Approaches 

The impacts of disasters, as demonstrated here, can be compounded 
by insufficient loss and damage systems and ineffective disaster recovery 
approaches. When disaster management and governance systems are not 
equipped to cope with and adapt to disaster events of a magnitude that 
exceeds expected or ‘normal’ levels, people suffer deeper consequences.
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The post-disaster phases of response and recovery are critical for deter-
mining how severely and for how long a disaster will impact people. Our 
results highlight that loss and damage systems play an important role in 
disaster recoveries, but they tend to be thought of as distinct approaches 
from one another. Here, we discuss the differences and commonalities 
between disaster recovery interventions and loss and damage systems, and 
consider options for greater harmonization of the two approaches. 

The first point of divergence for loss and damage and disaster recovery 
approaches comes at the international policy level. As noted, the concept 
of loss and damage is rooted in international, UNFCCC-framed climate 
change negotiations and mechanisms. Disaster recovery, meanwhile, is 
arguably a less political-driven term that is more rooted in experi-
enced impacts of disasters and efforts to recover from lost and damaged 
assets to a state of normality again. At all levels, climate change and 
disaster management governance are typically divorced from one another. 
At the global level, the UNFCCC orchestrates legally binding climate 
change policy for all parties (i.e. the Paris Agreement), while UNDRR 
is unable to secure the same level of commitment from nations to 
tackle disaster risks; the 2015-adopted Sendai Framework for DRR is 
a non-binding policy framework document. Further, the two policy 
processes do not sufficiently recognize one another as complementary and 
working towards mutual goals in the broader context of the Sustainable 
Development Goals (SDGs). In ASEAN, AMS governance arrangements 
are similarly fragmented and siloed; climate change is typically framed 
and governed as an environmental issue, while flood risk management 
is a water sector concern (e.g., Chau et al. 2014; Marks and Lebel 
2016; Lebel and Lebel 2017). Recovery actors must improve integra-
tion and collaboration beyond the limits of institutional arrangements 
and mandates. A priori recovery institutionalization is a key enabler of 
effective processes and interventions (GFDRR 2015). 

In recent years, ‘build back better’ has emerged as a widely adopted 
goal of disaster recoveries—originally articulated by former US President 
Bill Clinton in the aftermath of the 2004 Indian Ocean Tsunami (in 
his capacity as UN Special Envoy for Tsunami Recovery) (Fan 2013). 
Although building back better—using a disaster as an opportunity to 
improve societies—is clearly a desirable goal, some argue ‘build back 
better’ is a narrative owned by international interests that have politicized 
disaster recoveries at the expense of the empowerment of those affected, 
who can have very different priorities in recovery (Fan 2013; Thomalla
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et al. 2017b; Boyland et al. 2017). This also links to the broader counter-
narrative of disaster capitalism by the state and private actors (Loewenstein 
2015; Klein 2007). Disaster recovery and loss and damage actors alike 
can work together to ensure that post-disaster initiatives follow inclu-
sive, people-centred approaches and decision-making processes where the 
power is not concentrated in the hands of a few officials. 

While we are not arguing for a reinvention of the wheel, given the 
layer of risk that climate change adds to disaster risks, the DRR commu-
nity, including recovery actors, must take account of these changing risks 
in their approaches. Disaster recovery approaches are typically short- and 
medium-term in nature, but would be enhanced by taking a longer-term 
view of disasters and climate change, and seeking to better link with 
resilience and development actions (Mosel and Levine 2014; Thomalla 
et al. 2017b). GFDRR (2015) suggests that linked resilient recovery 
and development integrates gender equity, vulnerability reduction, natural 
resource conservation, environmental protection and climate change 
adaptation. Boyd et al. (2017) argue the framing of loss and damage can 
facilitate better integration of adaptation and DRR approaches. Common 
ground for such integration may lie in realigning both approaches to 
holistically tackling the root causes of risk that are generated within 
unsustainable development processes (UNDRR 2022; Thomalla et al. 
2018). 

5 Conclusions 

This article has analysed loss and damage systems in disaster recovery 
processes following four major events in Southeast Asia. Through empir-
ical case study analysis, we have also highlighted where disaster recovery 
and loss and damage approaches to disaster and climate risk reduction 
converge and diverge. A diversity of systems and interventions were 
found, in terms of livelihoods, infrastructure, financial, institutional, and 
ecological recovery sectors. This reflects both the severity of the disaster 
impacts and the diversity of actors working in different loss and damage 
systems as part of major disaster recoveries in each of the four case studies. 

While important support and services were provided to affected 
communities in each of the cases, loss and damage systems can more 
effectively build resilience by considering the underlying drivers of 
vulnerability, how to equitably reach intended beneficiaries and societal
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groups (e.g., women, children, and persons with disabilities), and overar-
ching governance constraints such as the effectiveness, coordination, and 
accountability of national and local authorities together with international 
and national NGOs. 

Loss and damage systems and disaster recovery interventions have 
several commonalities and differences, but the results of the case studies 
suggest that the approaches could be pursued in greater unison. Both 
approaches can learn lessons from one another in order to ensure that 
climate and disaster risks are addressed in harmony, by taking a multi-risk 
and longer-term approach when recovering from disasters. The South-
east Asia region is a global ‘hot spot’ for climate and disaster risks, and 
actors at all levels need to address the conflicts created by fragmented 
institutional arrangements and power imbalances to ensure the long-term 
resilience and sustainability of the region’s people and environments. 
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and damages (NELDs). This chapter highlights the importance of iden-
tifying appropriate NELD indicators and practices to help mitigate them. 
The findings suggest that community members and officials have different 
levels of understanding of NELDs, and practices like insurance may not 
be effective compared to preparedness planning. We suggest the local-
ization of NELD indicators and identifying practices that can mitigate 
NELDs in a participatory manner. We suggest integrating NELD indica-
tors into local post-disaster L&D assessment formats for quick assessment 
and use in recovery and long-term risk reduction planning. We emphasize 
the need for more information on the nature and extent of NELDs caused 
by climatic events to facilitate better mitigation. The study also identifies 
the need for addressing related institutional and technical challenges. 

Keywords Loss and damage · Non-economic loss and damage · 
Indicators · Analytical hierarchy process · Multi-criteria 
decision-making · Adaptation planning 

1 Introduction 

Highlights 
. Non-economic loss and damages (NELDs) need renewed atten-
tion by both the disaster risk reduction (DRR) and climate change 
adaptation (CCA) communities. 

. Measuring/assessing NELDs requires identifying locally appropriate 
indicators in a consultative manner that can identify appropriate 
practices to mitigate NELDs. 

. The NELD indicators need to be incorporated into post-disaster 
data collection formats used by local administration so that the 
information can be collected that will be useful for long-term risk 
reduction. 

Loss and damages (L&Ds) accrued from disasters and climate change 
are at the centre of our strategies to mitigate the disaster and climate 
change threats. L&Ds provide us with a view of risks, underlying vulner-
abilities and strengths and weaknesses of institutional and social systems. 
Hence, measuring L&Ds has been the priority of both the disaster risk
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reduction (DRR) communities and the climate change adaptation (CCA) 
communities. However, the way these two communities approached the 
issue of L&Ds differed. 

The basic intent of measuring and or assessing L&Ds by DRR 
community has been to design immediate relief, response, and long-term 
recovery operations. This information has also helped to understand the 
progression of risks over time, to assess the efficacy of practices imple-
mented over the period, and to an extent to assist future planning. On 
the other side, the CCA community looked at the L&Ds from the point 
of view of knowing the extent of L&Ds the climate change will cause 
beyond the possible adaptation practices already implemented or in the 
future. The topic of L&D has also been discussed among the climate 
change community focusing on the issue of additionality and causality 
of climate change, i.e., how much additional L&Ds can be accrued to 
climate change. 

The United Nations Framework Convention on Climate Change 
(UNFCCC) defined L&D as “the actual and/or potential manifesta-
tion of impacts associated with climate change in developing countries 
that negatively affect human and natural systems” (UNFCCC 2012). 
There has been a wide opinion that the definition provided by UNFCCC 
doesn’t satisfy the intent and aspirations of the parties to the Convention 
and that there is a need to refine this definition to provide clear opera-
tional guidance to the stakeholders (Boyd et al. 2017). To a large extent, 
the focus on L&D emerged internationally under UNFCCC negotiations 
focusing on liability and compensation and eventually moved on to focus 
on insurance and risk management (Vanhala and Hestbaek 2016). 

Notwithstanding the differential perceptions and interpretations of 
L&D by the DRR and CCA community, understanding and mitigating 
losses and damages is of at most importance for guiding the practices 
implemented by both these communities. It is in this light this chapter 
discusses the L&Ds. 

In general, L&Ds can be classified as economic loss and damages 
(ELDs) and non-economic loss and damages (NELDs). ELDs are defined 
as “The loss of resources, goods and services that are commonly traded 
in markets” (UNFCCC 2013). They also have been stated as those losses 
and damages that are “objectively verifiable monitory losses” (Fischer 
2010). These can be understood as those losses and damages that have a 
market value or those that can be readily addressed by economic means. 
However, the ability to address by economic means or by those goods
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and services available from the market may not be equally applicable to 
both the L&Ds as inherently losses are those that cannot be brought 
back economically or otherwise. NELDs on the contrary can be under-
stood as those losses and damages that do not have a market value or 
cannot be addressed by goods and services available from the market-
place. NELDs are defined as “those that are not commonly traded in 
markets” (UNFCCC 2013), and “subjective and non-verifiable losses” 
(Fischer, 2010). Major economic and non-economic losses and damages 
are listed in Table 1. It can be seen that the economic losses and damages 
are similar between sudden-onset and slow-onset climatic events while 
they differ in their NELDs. 

In the subsequent section, we will understand that NELDs have been 
receiving limited attention in the work of the DRR and CCA communi-
ties. As NELDs have often not been measured, quantified, or assessed at 
the level they deserve, there is a dearth of information on the NELDs of 
past disasters including climatic events. This can lead to an underestima-
tion of disaster and climate change vulnerabilities and risks and can lead 
to limited disaster recovery and climate change adaptation. To improve 
DRR and CCA, it is imperative that NELDs are measured, quantified, or 
assessed, and that the resulting information is used for risk assessment and 
management planning.

Table 1 Examples of economic and non-economic losses and damages 

Climate events Economic L&Ds Non-economic L&Ds 

Extreme weather/climatic 
events: 
e.g. Typhoons, Storms, Floods, 
Cyclones, etc. 

• Damages to assets 
• Loss of income 
• Loss of production 
• Reduction in tourism 

revenue 

• Lives lost 
• Human health 
• Displacement 
• Loss of cultural 

heritage 
Slow onset events: 
e.g. Sea level rise, 
Salinization, Drought, etc 

• Damages to assets 
• Loss of income 
• Loss of production 
• Reduction in tourism 

revenue 

• Human health 
deterioration 

• Forced displacement 
• Uninhabitable territory 
• Damages to cultural 

heritages 
• Loss of indigenous 

knowledge 
• Loss of biodiversity 

and ecosystem 

Source Prepared based on Chiba et al. (2017) 
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Prioritization of indicators of NELDs assumes importance in this 
context as not all NELD indicators may be applicable in all contexts 
and the context-specificity demands that they are identified for location-
specific contexts (geographical, climate, socio-economic) in which deci-
sions are made and appropriate practices are implemented. Keeping this 
need in view, this paper outlined the methodology to prioritize NELD 
indicators that can be implemented at the local level qualitatively using 
participatory techniques. It shows how the process of identifying NELD 
indicators can lead to the identification of practices that can connect to 
the objective of DRR and CCA set at the local level. 

2 The Need for Focusing on NELDs 

The authors focused the work presented in this chapter on NELDs for 
several reasons discussed here. Historically, economic losses and damages 
have been receiving much attention. On the contrary, the non-economic 
L&Ds have not been sufficiently reported in most post-disaster reports 
and databases (SwissRe 2013). A review of the L&D databases revealed 
that the national databases tend to be more centred on economic losses 
and damages than non-economic losses and damages (Table 2). The less 
emphasis on NELDs is understandable as economic losses and damages 
have traditionally been considered a priority for the recovery aftermath of 
a disaster, most of this recovery has been considered as having economic 
implications, and relief payments in terms of cash are much easier to 
implement especially the aftermath of major disasters. Hence, govern-
ments focused on economic aspects of losses and damages when the 
post-disaster impact measurements and assessments are conducted.

However, non-economic L&Ds can be significant and under certain 
contexts, they can be much more significant than economic losses and 
damages. They can be more important because the aspects covered by 
NELDs provide a strong basis for resilience, long-term and effective 
recovery, and general well-being including environmental well-being. The 
NELD elements provide the necessary foot-holding for the social fabric, 
form the basis for trust in institutions to function properly, contribute 
to dissipating the stress emanating from the disaster and climate change 
impacts, and help mitigate underlying vulnerabilities including those 
related to biodiversity and ecosystem services a large part of which is 
related to NELDs. Hence, without considering NELDs, the recovery
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Table 2 Number of economic and non-economic L&D indicators covered by 
various disaster databases 

Database The number of indicators 
reported 

Economic Non-economic 

EM-DAT 1 5 
Japan (Database covering natural disasters during 
2003–2011) 

10 5 

Bangladesh (database covering floods, cyclones and 
landslides) 

8 3 

Source Authors

process can be long-drawn, incomplete, and unsustainable. If unad-
dressed, the diminishing NELD components can increasingly expose 
human and environmental systems to future climate impacts. 

NELDs are also currently far less understood than ELDs, as there are 
not sufficient assessment frameworks for assessing NELDs both within 
the DRR and CCA domains. NELDs have also not been well considered 
in climatic and non-climatic risk assessments and including in designing 
insurance and compensation mechanisms (Hoffmaister and Stabinsky 
2012). NELDs such as mental disorders, psychological and social impacts 
of people displaced, damages to social and cultural capitals, and damages 
to biodiversity/ecosystem are seldom measured aftermath of disasters and 
climatic events. 

Our current CCA and DRR institutions are also not well developed to 
adopt and value NELD in decision-making largely because of economic-
driven thinking, cost-driven decision-making and lack of progress in 
‘valuing the invaluable’. To a certain extent, providing decision-relevant 
information can be a challenge more for NELDs than for ELDs. Often 
the skills are not sufficiently developed to better present NELDs in a 
fashion that decision-makers can readily use. On the contrary, social 
systems tend to value NELDs much higher than one would think, much 
higher than how formal institutions value the NELDs. As we would see 
in the results section, the way the society members perceive NELD indi-
cators can be different from government officials. This brings the aspect 
of differential perceptions of NELDs by various stakeholders and signi-
fies the need to have a consultative dialogue and engagement among
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the stakeholders to achieve a consensus and common understanding on 
NELDs. 

The focus on social and natural elements of vulnerability and adap-
tive capacity has been more recent as historically the focus has been on 
post-disaster relief focusing heavily on providing economic relief. Since 
NELDs are far less understood, less measured, less quantified, and less 
assessed, our risk and vulnerability assessments, both within the works of 
the DRR and CCA community, can be stated as incomplete. As a result, 
we may have largely been underestimating the disaster and climate change 
impacts, vulnerabilities and risk projections. 

This will have the undesirable consequence of our DRR plans and 
CCA plans falling short of expectations as they can fail to mitigate a 
large proportion of vulnerabilities that are related to NELDs leading to 
the long-term perpetuation of vulnerabilities, risks, losses and damages 
and can lead to the phenomenon of ‘hidden vulnerabilities’ only to be 
surfaced aftermath of a catastrophic event. 

Underemphasizing NELDs can also lead to the identification of inap-
propriate DRR and CCA strategies as well. Since the understanding of 
underlying conditions of vulnerabilities plays an important role in identi-
fying solutions, any solutions identified only based on economic impacts 
will not mitigate the entire spectrum of impacts experienced by disasters 
and climate change. This can lead to insufficient recovery and limited 
progress in DRR and CCA. 

2.1 Better Measuring NELDs and Linking with Risk Reduction 
Solutions 

For making any progress in understanding and mitigating NELDs, the 
NELDs must be measured aftermath of the disasters and climatic events 
so that this information can be used for risk assessments, risk management 
planning, and better recovery from disasters and climatic events. With 
this information and understanding, the future projections can also be 
improved subsequently which will help us to prepare well for the future. 

There are several L&D assessment methodologies available (Table 3). 
These methodologies vary in their technical rigour, the skill requirements 
of users, and the nature of the information output they produce. Though 
the users of these methods found certain advantages, they suffer from 
the limitation that they are largely not accessible for most local officials 
that engage in measuring/assessing L&Ds. Most assessment methods are
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focused on economic L&Ds, they are complex in nature and hence not 
accessible to most stakeholders. Most of them also take a ‘steep learning 
curve’ as actors engaged in DRR (and to an extent in CCA) are not 
well-versed with the non-economic valuations of L&Ds. Measurement 
of losses and damages aftermath of disasters is often carried out by offi-
cials on the ground and they can benefit from the use of simplified 
methodologies.

Since NELDs are location-specific reflecting the local environmental 
and socio-cultural contexts, NELDs must be assessed using a locally 
identified set of indicators that better reflect the local contexts. The 
process of identifying indicators also needs to contribute to the iden-
tification of effective practices. Otherwise, the lack of strong linkage 
between indicators and practices could lead to erroneous DRR and CCA 
outcomes. 

Efforts for prioritizing NELD indicators and practices need to essen-
tially recognize not only the fact that they are location-specific but 
also need to satisfy the consultative requirements in identifying them 
as multiple stakeholders engaged in DRR and CCA may value NELDs 
differently and they may have multiple criteria in selecting indicators and 
practices. Due to this subjective nature, the identification of NELDs must 
engage methodologies that can accommodate multiple criteria of stake-
holders in a consultative setup. For this reason, multi-criteria assessment 
(MCA) methodologies suit well for identifying NELD indicators. 

MCA methodologies aid in selecting the ‘best’ alternative from the 
number of feasible choice alternatives under the presence of many criteria 
and diverse criterion priorities. Several multi-criteria methods are avail-
able that can be readily used in the context of NELD and prominent 
ones being cost–benefit analysis, cost-effective analysis and analytical hier-
archy process (AHP) (Prabhakar and Krishna 2013). While cost–benefit 
and cost-effectiveness analysis tend to rely heavily on quantified costs 
and benefits, AHP provides the flexibility of using qualitative elements. 
For this reason, the authors used the AHP to prioritize NELD indica-
tors and practices. AHP helps in structuring a multi-dimensional problem 
into a hierarchical tree with criteria and alternatives/practices. Developed 
by Saaty (1990), the method has received wide attention and applica-
tion in wider decision-making fields. It has been regarded as one of the 
easiest-to-use MCA techniques, easy to interpret results, useful in the 
evaluation of projects and policies, compatible with other quantitative 
methods, and effectively links the indicators and alternatives/practices
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Table 3 Methodologies for assessing L&D 

Quantitative or 
qualitative 

Examples of 
approaches 

Overview Hazard type 

DRR (pre-disaster) 
Quantitative A comprehensive 

approach to 
probabilistic risk 
assessment 

Probabilistic risk assessment 
based on the GIS platform 

Earthquakes; 
tsunamis; 
hurricanes; 
floods; 
landslides; 
volcanoes 

Catastrophe 
simulation model 
of the IIASA 

Monte Carlo simulation of 
disaster risks which examines 
the fiscal and economic risk 

Floods; 
hurricanes; 
weather and 
climate-related 
hazards; 
earthquakes 

Qualitative Community-based 
disaster risk 
management 
(CBDRM) 

Application of measures in risk 
analysis, disaster prevention and 
mitigation and disaster 
preparedness by local actors 

Droughts; 
heatwaves; 
floods; 
hurricanes; 
earthquakes; 
volcanoes 

Vulnerability and 
capacity assessment 
(VCA) 

The basic process is used to 
identify the strengths and 
weaknesses of households, 
communities, and institutions 
to support decisions made in 
the development of mitigation 
programmes 

Droughts; 
floods; 
earthquakes 

DRR (post-disaster) 
Quantitative Economic 

Commission for 
Latin America and 
the Caribbean 

A handbook that describes the 
methods required to assess the 
social, economic and 
environmental effects of 
disasters 

Floods; 
hurricanes; 
weather and 
climate-related 
hazards; 
earthquakes 

Emergency 
Management 
Australia (EMA) 

Guidelines that explain the 
process of loss assessment, 
through the steps required to 
carry out an economic 
assessment of disaster losses 

Floods; 
hurricanes; 
weather and 
climate-related 
hazards; 
earthquakes 

Qualitative CBDRM Same as above Same as above 
VCA Same as above Same as above 

Climate change adaptation

(continued)
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Table 3 (continued)

Quantitative or
qualitative

Examples of
approaches

Overview Hazard type

Quantitative Integrated impact 
assessment models 

Model for the dynamics of 
carbon accumulation in the 
atmosphere and their influence 
on the economy 

No specific 
hazard focus 

Country 
environmental 
analysis (CEA), 
Strategic 
environmental 
assessment (SEA) 

Analytical tools on the 
prioritization of environmental 
issues in terms of their effect 
on economic development and 
poverty 

Droughts; 
land 
degradation; 
floods; 
hurricanes 

Qualitative UKCCRA Same as above Same as above 

Source Authors based on Surminski et al. (2012) andUNFCCC (2013)

(Prabhakar and Krishna 2013; Saaty  1990). AHP also helps capture both 
subjective and objective evaluation measures and alternatives/practices, 
the pair-wise comparison is easy to understand, and group decision is 
supported through consensus by calculating the geometric mean of the 
individual pair-wise comparisons and reduces bias in decision-making. 
AHP is also known to offer effective means in situations of uncertainty 
and risk through derivation of scale where measures do not exist. 

3 Methodology 

The methodology selection in this research was driven by the factors 
such as the requirement of consultation with stakeholders as multiple 
stakeholders have multiple criteria in identifying indicators and practices 
and how they value NELDs, being able to adopt the method in varied 
contexts, to be able to provide an output that is easy to use and interpret 
by the decision-makers engaged in DRR and CCA and be able to link the 
NELD indicators with practices to mitigate NELDs. 

The overall methodological flow for identifying indicators and practices 
for NELDs is shown in Fig. 1. The sequence of steps for identifying and 
prioritizing NELD indicators and practices can be broadly divided into 
(1) Identification of location for carrying out the exercise, (2) Identifi-
cation of a broad set of indicators and practices that needs to be further 
vetted, verified, and narrowed down to the location-specific conditions,
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and (3) AHP exercise further helps in narrowing down and prioritizing 
among the narrow set of indicators and practices. 

1. Identification of indicators and practices for NELD: This was 
primarily accomplished by conducting extensive literature reviews 
and tabulation of indicators and practices for mitigating NELDs 
(Prabhakar and Krishna 2013; Chiba et al. 2017, 2018). As the 
literature targeting NELDs purely focused on climate change is very 
limited, a broad scope of literature was reviewed including that of 
climatic events. 31 indicators in 10 thematic areas and 25 practices 
were identified. This tabulated list of NELD indicators and practices 
formed a basis for further consultations with the experts. 

2. Expert consultation meetings were organized in both the case study 
countries of Bangladesh and Japan to further narrow down these 
indicators and practices to the location-specific conditions. The 
consultations were attended by CCA specialists, the water resources 
department, focal personnel of disaster risk management, local 
NGOs and elected members and community members of Koyra,

Fig. 1 Methodological flow followed in the research for identifying and 
prioritizing indicators and practices for NELD
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Bangladesh and Nachikatsuura, Japan. The process for narrowing 
down consisted of extensive discussion on each indicator and prac-
tice, and reliance on the knowledge and experience of the experts 
who attended the consultation. Simple ranking and rating tech-
niques were employed to narrow down the list after the discussions. 
AHP exercise was organized with the same stakeholders who partic-
ipated in narrowing down the NELD indicator and practices to local 
contexts. The AHP exercise consisted of introducing the purpose of 
the AHP exercise, agreeing on the objective of the AHP outcome 
(in the case of Bangladesh the objective identified was ‘to reduce 
NELD due to extreme cyclones’ and in Japan, the objective iden-
tified was ‘to reduce the NELD due to extreme typhoons’. After 
agreeing upon the objective, the pair-wise comparison of criteria was 
carried out using Saaty’s fundamental scale of judgement which has 
a scale of 1–9 (Saaty 1990). Here, the criteria indicate the logic and 
value judgement assigned by the respondent in choosing a particular 
indicator or practice against another indicator or practice. The AHP 
exercises were carried out using the Super Decisions software that 
provides the result of the AHP exercise systematically and enables 
to obtain a consensus input to the AHP exercise through discussion 
among the participants.

3. Identification of location: Location identification was primarily 
determined by the local knowledge of the research partners that 
satisfies the criteria of (a) occurrence of a major climatic event, 
and (b) providing a contrasting socio-cultural condition to see if 
the methodology employed by the research is suitable to these 
contrasting conditions. The study was carried out in Bangladesh and 
Japan which have contrasting socio-economic and cultural contexts. 
In Bangladesh, the Koyra sub-district in Khulna District was chosen. 
It is the largest and most remote sub-district in the district of Khulna 
and enjoys rich natural resources and social and cultural assets. Koyra 
has a population of 193,931 people with 32% below the poverty 
(Chiba et al. 2018). The region was affected by cyclone Aila in 
2009. The cyclone has affected 300,000 people, killed 57 people 
and displaced several hundred. 7392 ha of the cropped area was 
destroyed due to the cyclone. A large number of people experienced 
a shortage of food, water, shelter, medication, and sanitation facil-
ities. In Japan, the study was carried out in the Nachikatsura town 
of Wakayama prefecture which was severely affected by Typhoon
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No 12 in 2017. The town is located in the southeast part of the 
Wakayama prefecture with a total population of 15,946 with <2% 
poverty. The typhoon affected 2410 households, killed 29 people 
and 14,458 people were evacuated (Chiba and Prabhakar 2017a, 
b). 

4. Structured questionnaire surveys: Structured questionnaire surveys 
were conducted with the participation of community members 
and local government officials in Kyora, Bangladesh and Nichikat-
sura, Japan. These questionnaires utilized the expert consultations 
conducted at the national level in both the countries where the 
criteria, indicators, and practices were further narrowed down to 
the local context. The purpose of conducting questionnaire surveys 
with community members and local governments was to further 
localize these indicators and practices to the local city contexts. 
Stratified random sampling was conducted to ensure the partici-
pation of gender, age, and economic categories of communities as 
proportionately represented in the latest censuses data. 237 ques-
tionnaires were returned by the community members in Bangladesh, 
and 175 questionnaires were returned in Japan. The participation of 
local government officials was also important aspect of the study 
to understand the differences in perspectives between the local 
community members and local government officials. Consequently, 
32 questionnaires were returned by the local government officials 
in Bangladesh and 22 questionnaires were returned by the local 
government officials in Japan. These results were entered into an 
excel sheet, and AHP analysis was carried out for the responses 
received. In this chapter, only the qualitative results are presented 
from the questionnaire surveys, i.e., the type of criteria, indica-
tors, and practices prioritized by the respondents. For quantitative 
results, the reader is advised to refer to the research report entitled 
‘Addressing Non-economic Losses and Damages Associated with 
Climate Change: Learning from the Recent Past Extreme Climatic 
Events for Future Planning’.
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4 Results and Discussion 

Overall, organizing an AHP exercise with multiple stakeholders provides 
a rich experience of deep discussions among the participants. It helps to 
deepen the understanding of issues and effectively helps link issues with 
solutions. Though time-consuming, the efforts put into organizing such 
consultations are well satisfied by the valuable insights and learnings from 
the experience. Specific results from both country locations are discussed 
below. 

4.1 Koyra, Bangladesh 

Figure 2 shows the overall results of NELD-related elements prioritized 
by community members in Koyra. ‘Compliance with societal value’ was 
a principal criterion for decision-making. The community members gave 
more emphasis on water and sanitation indicators including ‘inaccessible 
sanitation’ and ‘waterborne diseases, and a health-related indicator of 
‘mental health disorder’. They in turn determined that the region-specific 
‘DRR policy and planning’ was the most effective risk reduction practice 
for NELDs. 

Fig. 2 Analytical hierarchy process (AHP) results from Bangladesh
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The results have shown a difference in perspectives between govern-
ment officials and community members. As shown in Table 4, ‘Relevance 
to DRR/CCA policy and planning’ was considered the most important 
criterion for identifying the appropriate indicators and practices. These 
indicators and practices were identified from the questionnaire surveys 
conducted with the community members and government officials. The 
government officers also identified ‘waterborne diseases’, ‘inaccessible 
sanitation’, and ‘school discontinued’ as important indicators for assessing 
the effectiveness of practices and that ‘DRR policy and planning as the 
most effective practice to mitigate NELDs. 

Figure 2 shows the results from the expert consultation workshop 
conducted at the national level where AHP exercise was organized. 
This exercise provided a deeper insight into how various experts think 
about NELDs. The opportunity to bring experts from different domains 
together in a systematic setup of AHP enabled the study team to under-
stand the deep differences and be able to negotiate for a common 
understanding among them. Such an effort is necessary for all the 
NELD issues going forward as it will lead to much more ownership in 
the outcomes and greater uptake of practices that emerge from these 
negotiations. 

The result shows that the important criteria for identifying NELD indi-
cators are their relevance to DRR and CCA. The indicators also need to 
satisfy the criteria that they need to be relevant to the overall societal

Table 4 List of NELD-related elements prioritized by community members 
and government officials in Koyra, Bangladesh 

Rank Criteria Indicators Practices 

Community members 
1 Compliance with societal 

value 
Inaccessible sanitation DRR policy and planning 

2 Waterborne diseases 
3 Mental health disorder 
Government officials 
1 Relevance to DRR/CCA 

policy and planning 
Waterborne diseases DRR policy and planning 

2 Inaccessible sanitation 
3 Schools discontinued 

Source Authors 
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Fig. 3 Efficacy of practices for addressing NELDs in Bangladesh 

well-being, not just economic well-being. Interestingly, the measurability 
and verifiability of indicators were not found to be as important as a 
researcher or a development professional would consider them to be. 
The participants also opined that the indicators need not be exclusive 
to NELDs themselves and that the societal value of NELDs may not 
have to be an important determinant in their identification. Among the 
practices, preparedness planning received the highest importance followed 
by compensation, insurance and cyclone shelters. The reason behind the 
higher preference for preparedness planning could be that evacuation of 
community members before a projected extreme event can mitigate the 
loss of human life, instils cooperation among the community members, 
and helps prioritize the most vulnerable members of the community. 
AHP provides relative importance values for the practices as well, and 
this relative importance can help us to find a combination of practices 
to replace the equally effective practice (Fig. 3). It can be seen that in 
absence of preparedness planning, one would need compensation, insur-
ance, and cyclone shelters combined to achieve the equivalent outcome 
of preparedness planning. 

4.2 Nachikatsuura, Japan 

Figure 4 presents the overall results of NELD-related elements priori-
tized by experts in the national level workshop organized in Tokyo, Japan.
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Similar to Bangladesh’s case, ‘compliance with societal value’ appears to 
be the dominant criteria for decision-making, and community members 
prioritized local governance indicators such as ‘less collaboration of local 
government with local communities, ‘less participation of the community 
in decision-making, and ‘mental health disorder’ as important indicators 
for identifying effective practices for mitigating NELDs. The community 
members prioritized the ‘emergency shelters’ for securing safe locations 
for local communities to be the most effective risk reduction practice 
for NELDs. The focus on emergency shelters indicates the short-term 
nature of the NELD impacts, which was not the case in Bangladesh 
where long-term impacts of NELDs appeared to have dominated the 
decision-making. 

Similar to Bangladesh, the Japanese experts also opined that the 
NELD indicators need to be relevant to both DRR and CCA. Unlike 
in Bangladesh, the Japanese experts considered societal values as an 
important criterion. Participants from both countries considered the 
measurability and verifiability of indicators as the least important among 
the prioritized criteria. Among the indicators, human life received the 
highest importance followed by post-traumatic stress disorder (PTSD),

Fig. 4 Analytical hierarchy process (AHP) results from Japan 
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access to sanitation and cultural activities. Among the practices, prepared-
ness planning received priority over other practices as seen in Bangladesh. 
The relative importance of practices in Japan is presented in Fig. 5. In the  
case of Japan, preparedness planning can be replaced by a combination of 
land use planning and cyclone shelters unlike in Bangladesh where more 
practices had to be combined to equal the preparedness planning. 

Questionnaire surveys were conducted at the community level using 
structured questionnaires consisting of pair-wise comparison of criteria, 
indicators, and practices for AHP analysis. The results of the question-
naire survey are presented in Table 5. ‘Compliance with societal value’ 
was considered most important by the community members and local 
government officials. The indicators of ‘mental health disorder’, ‘less 
collaboration of local government with local communities, and ‘chronic 
diseases’ were the three most prioritized indicators, and, in contrast to the 
community perspective, ‘DRR policy and planning’ was the most effective 
risk reduction practice for NELDs indicating the long-term view taken by 
the government officials.

Comparing results between Bangladesh and Japan may provide some 
insights into the association between the developmental state of the 
country and the opinions of respondents in terms of NELD indicators and 
practices. The results indicate that both Bangladesh and Japan placed high 
importance on addressing issues with mental health disorders (Table 6). 
Different characteristics of these countries in terms of NELDs could also

Fig. 5 Efficacy of practices for mitigating NELDs in Japan 
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Table 5 List of NELD-related elements prioritized by community members 
and government officials in Nachikatsuura, Japan 

Rank Criteria Indicators Practices 

Community members 
1 Compliance with societal 

value 
Less collaboration 
between the local 
government and the 
community 

Emergency 
shelters 

2 Less community 
participation in 
decision-making 

3 Mental health disorder 
Government officials 
1 Compliance with societal 

value 
Mental health disorder DRR policy and 

planning 
2 Less collaboration 

between the local 
government and the 
community 

3 Chronic diseases 

Source Authors

be found. In the case of Bangladesh, issues such as inaccessible sanitation, 
and waterborne diseases took precedence in discussions with the commu-
nity members and government officials. This is in line with the significant 
challenge that especially developing countries are facing after cyclones 
due to the breakdown of water and sanitation systems and the dearth 
of safe drinking water (Haque et al. 2012). Conversely, Japan’s case has 
highlighted challenges in local risk governance raising the need for close 
coordination and communication with community associations, voluntary 
organizations, and volunteer groups, and for establishing communication 
channels to seek opinions and consensus-building with communities.
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Table 6 Comparison of the top three NELDs identified individually by the 
community and government officials in Bangladesh and Japan 

NELDs Bangladesh: Koyra Japan: Nachikatsuura 

Impact area Indicators Community Gov’t Community Gov’t 

Health Mental health 
disorder 

• • • 

Chronic diseases • 
Water & 
Sanitation 

Inaccessible 
sanitation 

• • 

Waterborne 
diseases 

• • 

Education Schools 
discontinued 

• 

Local 
governance 

Less 
collaboration 

• • 

Less 
participation 

• 

Note Gov’t = Local government officials, • = prioritized 
Source Authors 

5 Conclusion 

This study intended to understand NELDs caused by recent past major 
climate-related disasters and developed a methodological framework 
to identify and prioritize NELDs and important practices to mitigate 
NELDs. The cases of Bangladesh and Japan were presented. The AHP 
was applied to identify and prioritize key NELDs caused by climate-
related disasters and to find important risk reduction practices that could 
mitigate NELDs. 

For Koyra, from the community perspective, the study identified 
‘compliance with societal value’ as an important criterion, ‘inaccessible 
sanitation’, ‘waterborne diseases’ and ‘mental health disorder’ as impor-
tant indicators, and ‘DRR policy and planning as an important risk 
reduction practice. On the other hand, for Nachikatsuura, the study 
specified ‘compliance with societal value’, ‘less collaboration of local 
government with local communities’, ‘less participation of the community 
in decision-making’, ‘mental health disorder’, and ‘emergency shelter’ as 
important NELD elements. The results indicate that both Bangladesh and 
Japan placed high importance on addressing issues with mental health 
disorders. Bangladesh’s case has identified serious issues of inaccessible



7 IDENTIFICATION OF NON-ECONOMIC LOSS AND DAMAGE … 143

sanitation and waterborne diseases, while Japan’s case has highlighted 
challenges in local risk governance in terms of communication between 
local government and communities. 

There is a need that these prioritized NELDs to be incorporated into 
the post-disaster needs assessments (PDNAs), and post-disaster impact 
assessments conducted in both countries. The local governments in both 
countries have damage assessment formats that are filled aftermath of 
disasters and the prioritized NELDs may be incorporated into these 
formats for regular data collection and use for risk reduction decision-
making. The collected information will be part of a database that helps 
in understanding the progression of NELDs over a period giving a 
deeper understanding of how NELDs accumulate. Incorporating these 
NELDs into vulnerability and risk assessments for the future will help 
prepare governments and communities and help mitigate NELDs effec-
tively. Existing challenges such as a lack of understanding of NELDs 
and skills to measure and or assess their needs to be addressed through 
capacity-building activities targeting the specific representatives engaged 
in vulnerability and risk assessments, risk management planning, and 
implementation of risk reduction activities on the ground. 
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CHAPTER 8  

Climate Change-Induced Migration in South 
Asia 

Amit Ranjan 

Abstract This chapter discusses how climate change is becoming a signif-
icant driver of population migration, as one report estimates, with over 
one billion people are expected to be displaced due to natural disasters 
and ecological events by 2050. South Asia is one of the regions facing 
the most significant number of ecological threats. Climate change will 
also lead to economic and non-economic damages, with losses including 
agricultural production, property and infrastructure damage, and the loss 
of cultural traditions, indigenous knowledge, biodiversity, and ecosystem 
services. The lack of resilience in many countries in South Asia may cause 
to worsening food insecurity, civil unrest, and mass displacement. 
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1 Introduction 

The migration of people from one place to another has been happening 
since ancient times. People migrate for various reasons, one of which is 
human-influenced climate change. In modern times, at many places in the 
world, climate change and its wide impact are turning into chief drivers of 
population migration from their place of living. Such migration is mainly 
to protect life or to earn a livelihood.1 In the coming years, the number of 
people migrating due to climate change will likely to increase. According 
to the 2020, Ecological Threat Report released by an international think 
tank, the Institute for Economics & Peace, more than one billion people 
will be displaced due to climate change and natural disasters. Key results 
from the report’s findings are2 : 

1. Around 19 countries with the highest number of ecological 
threats are among the world’s 40 least peaceful countries including 
Afghanistan, Syria, Iraq, Chad, India and Pakistan. 

2. Over one billion people live in 31 countries where the country’s 
resilience is unlikely to sufficiently withstand the impact of ecological 
events by 2050, contributing to mass population displacement. 

3. Sub-Saharan Africa, South Asia, the Middle East, and North Africa 
are the regions facing the largest number of ecological threats. 

4. By 2040, a total of 5.4 billion people—more than half of the world’s 
projected population—will live in the 59 countries experiencing high 
or extreme water stress, including India and China. 

5. About 3.5 billion people could suffer from food insecurity by 2050; 
which is an increase of 1.5 billion people from today.

1 See, Ranjan, Amit “Climate Change, Environmental Migration and Population 
Displacement” in Amit Ranjan, Rajesh Kharat and Pallavi Deka (edited) Environment, 
Climate Change and Migration in South Asia. Routledge: New Delhi, pp. 12–30. 

2 Institute for Economics & Peace (2020) “Over One Billion People at 
Threat of Being Displaced by 2050 Due to Environmental Change, Conflict and 
Civil Unrest” https://www.economicsandpeace.org/wp-content/uploads/2020/09/Eco 
logical-Threat-Register-Press-Release-27.08-FINAL.pdf, p. 1. Accessed on 11 January  
2023. 

https://www.economicsandpeace.org/wp-content/uploads/2020/09/Ecological-Threat-Register-Press-Release-27.08-FINAL.pdf
https://www.economicsandpeace.org/wp-content/uploads/2020/09/Ecological-Threat-Register-Press-Release-27.08-FINAL.pdf
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6. The lack of resilience in countries covered in the ETR will lead 
to worsening food insecurity and competition over resources, 
increasing civil unrest and mass displacement, exposing developed 
countries to increased influxes of refugees. 

Moreover, global climate change will add to many other forms of 
economic and other non-economic damage. Intergovernmental Panel on 
Climate Change (IPCC) and many other institutional reports, policy 
papers, and media reports have repeatedly demonstrated the serious 
impact of climate change in South Asia. The social and financial impacts 
of climate change that human beings cannot avoid now are termed “loss 
and damage”. Economic damage from climate change includes finan-
cial losses, such as loss of agricultural production due to heatwaves in 
India, affecting several farmers. The loss of property and infrastructure 
due to floods in many South Asian countries.3 Non-economic loss and 
damage include loss of cultural traditions, indigenous knowledge, biodi-
versity, and ecosystem services.4 A detailed definition of Loss and Damage 
was adopted at the 21st Conference of Parties meeting in Paris on 12 
December 2015. Article 8 of the agreement says the following on Loss 
and Damage5 : 

1. Parties recognize the importance of averting, minimizing, and 
addressing loss and damage associated with the adverse effects of 
climate change, including extreme weather events and slow onset 
events, and the role of sustainable development in reducing the risk 
of loss and damage.

3 Kumari, Shalinee (2022, 13 July) “What is Loss and Damage, and What Does It 
Mean for South Asia?” The Third Pole. https://www.thethirdpole.net/en/climate/what-
is-loss-and-damage-south-asia/. Accessed on 19 September 2022. 

4 Ibid. 
5 “The Paris Outcome on Loss and Damage” https://unfccc.int/files/adaptation/gro 

ups_committees/loss_and_damage_executive_committee/application/pdf/ref_8_decision_ 
xcp.21.pdf. Accessed on 19 June 2021. 

https://www.thethirdpole.net/en/climate/what-is-loss-and-damage-south-asia/
https://www.thethirdpole.net/en/climate/what-is-loss-and-damage-south-asia/
https://unfccc.int/files/adaptation/groups_committees/loss_and_damage_executive_committee/application/pdf/ref_8_decision_xcp.21.pdf
https://unfccc.int/files/adaptation/groups_committees/loss_and_damage_executive_committee/application/pdf/ref_8_decision_xcp.21.pdf
https://unfccc.int/files/adaptation/groups_committees/loss_and_damage_executive_committee/application/pdf/ref_8_decision_xcp.21.pdf
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2. The Warsaw International Mechanism6 for Loss and  Damage  associ-
ated with Climate Change Impacts shall be subject to the authority 
and guidance of the Conference of the Parties serving as the 
meeting of the Parties to the Paris Agreement and may be enhanced 
and strengthened, as determined by the Conference of the Parties 
serving as the meeting of the Parties to the Paris Agreement. 

3. Parties should enhance understanding, action, and support, 
including through the Warsaw International Mechanism, as appro-
priate, on a cooperative and facilitative basis with respect to loss and 
damage associated with the adverse effects of climate change. 

4. Accordingly, areas of cooperation and facilitation to enhance under-
standing, action, and support may include: (a) Early warning 
systems; (b) Emergency preparedness; (c) Slow onset events; (d) 
Events that may involve irreversible and permanent loss and damage; 
(e) Comprehensive risk assessment and management; (f) Risk insur-
ance facilities, climate risk pooling and other insurance solutions; 
(g) Non-economic losses; and (h) Resilience of communities, liveli-
hoods, and ecosystems. 

5. The Warsaw International Mechanism shall collaborate with existing 
bodies and expert groups under the Agreement, as well as relevant 
organizations and expert bodies outside the Agreement.

6 At COP 19 meeting at Warsaw in Poland in November 2013, Warsaw International 
Mechanism for Loss and Damage associated with Climate Change was established. Its 
objective was to address loss and damage associated with impacts of climate change, 
including extreme events and slow onset events, in developing countries that are 
vulnerable to the adverse effects of climate change. The implementation was to be guided 
by the Executive Committee under the guidance of the COP. The Executive Committee 
has 20 members. 10 members are from annex I countries and 10 from non-annex I. 
Annex I consists of developed countries while non-annex I includes developing countries. 
The decision was to be taken by consensus. See United Nations Climate Change “Warsaw 
International Mechanism for Loss and Damage associated with Climate Change Impacts 
(WIM)”. https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-dam 
age/warsaw-international-mechanism#:~:text=The%20COP%20established%20the%20W 
arsaw,that%20are%20particularly%20vulnerable%20to. Accessed on 18 December 2022. 
United Nations Climate Change “Membership-L&D ExCom”. https://unfccc.int/pro 
cess/bodies/constituted-bodies/wim-excom/members. Accessed on 18 December 2022. 

https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism#:~:text=The%20COP%20established%20the%20Warsaw,that%20are%20particularly%20vulnerable%20to
https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism#:~:text=The%20COP%20established%20the%20Warsaw,that%20are%20particularly%20vulnerable%20to
https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism#:~:text=The%20COP%20established%20the%20Warsaw,that%20are%20particularly%20vulnerable%20to
https://unfccc.int/process/bodies/constituted-bodies/wim-excom/members
https://unfccc.int/process/bodies/constituted-bodies/wim-excom/members
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Further paragraphs 48–52 (Loss and Damage) says: 

48. Decides on the continuation of the Warsaw International Mechanism 
for Loss and Damage associated with Climate Change Impacts, following 
the review in 2016; 

49. Requests the Executive Committee of the Warsaw International 
Mechanism to establish a clearinghouse for risk transfer that serves as a 
repository for information on insurance and risk transfer, in order to facil-
itate the efforts of Parties to develop and implement comprehensive risk 
management strategies; 

50. Also requests the Executive Committee of the Warsaw International 
Mechanism to establish, according to its procedures and mandate, a task 
force to complement, draw upon the work of and involve, as appropriate, 
existing bodies and expert groups under the Convention including the 
Adaptation Committee and the Least Developed Countries Expert Group, 
as well as relevant organizations and expert bodies outside the Convention, 
to develop recommendations for integrated approaches to avert, minimize, 
and address displacement related to the adverse impacts of climate change; 

51. Further requests the Executive Committee of the Warsaw Interna-
tional Mechanism to initiate its work, at its next meeting, to operationalize 
the provisions referred to in paragraphs 49 and 50 above, and to report 
on progress thereon in its annual report; 

52. Agrees that Article 8 of the Agreement does not involve or provide 
a basis for any liability or compensation. 

In November 2022, at Sharm el-Sheikh in Egypt, the United Nations 
Climate Change Conference COP27 achieved a breakthrough when the 
parties agreed to provide compensation for Loss and Damage. For the first 
time in the official agenda, COP27 added the creation of a specific fund 
for Loss and Damage. The member countries also agreed to establish a 
“transitional committee” to recommend how to operationalize both the 
new funding arrangements and the fund at COP28 next year. The first 
meeting of the transitional committee will take place in March 2023. At 
Sharm el-Sheikh, following were also announced7 :

7 United Nations Climate Change “COP27 Reaches Breakthrough Agreement 
on New ‘Loss and Damage’ Fund for Vulnerable Countries” 20 November 
2022. https://unfccc.int/news/cop27-reaches-breakthrough-agreement-on-new-loss-and-
damage-fund-for-vulnerable-countries. Accessed on 18 January 2023. 

https://unfccc.int/news/cop27-reaches-breakthrough-agreement-on-new-loss-and-damage-fund-for-vulnerable-countries
https://unfccc.int/news/cop27-reaches-breakthrough-agreement-on-new-loss-and-damage-fund-for-vulnerable-countries
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. Countries launched 25 new collaborative actions in five key areas: 
power, road transport, steel, hydrogen and agriculture. 

. UN Secretary-General António Guterres announced a US$3.1 
billion plan to ensure everyone on the planet is protected by early 
warning systems within the next five years. 

. The UN Secretary-General’s High-Level Expert Group on Net-Zero 
Commitments published a report at COP27, serving as a how-to 
guide to ensure credible, accountable net-zero pledges by industry, 
financial institutions, cities, and regions. 

. The G7 and the V20 (‘the Vulnerable Twenty’) launched the 
Global Shield against Climate Risks, with new commitments of 
over US$200 million as initial funding. Implementation is to start 
immediately. 

. Announcing a total of US$105.6 million in new funding, Denmark, 
Finland, Germany, Ireland, Slovenia, Sweden, Switzerland, and the 
Walloon Region of Belgium, stressed the need for even more support 
for the Global Environment Facility funds targeting the immediate 
climate adaptation needs of low-lying and low-income states. 

. The new Indonesia Just Energy Transition Partnership, announced 
at the G20 Summit held in parallel with COP27, will mobilize 
US$20 billion over the next three to five years to accelerate a just 
energy transition. 

. Important progress was made on forest protection with the launch 
of the Forest and Climate Leaders’ Partnership, which aims to unite 
action by governments, businesses and community leaders to halt 
forest loss and land degradation by 2030. 

The first part of this chapter examines the theory of climate-induced 
human migration. The second part discusses South Asia’s climate situ-
ation and then examines its impact on the respective countries. This 
chapter argues that the number of internally displaced populations due to 
climate change will likely to increase further in South Asia. South Asian 
countries adopt policies to deal with climate change; however, proper 
execution and implementation of those policies remain a problem in all 
South Asian countries. Some South Asian countries suffer from a rise in 
the emission of Green House Gases (GHG) despite being low at the table 
in the global emitters list.
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2 Climate Change-Induced 

Migration---Concept, Pattern, and Terms 

There has been a considerable increase in literature on climate migration 
since the 2000s. However, there is an insufficient focus on how the study 
of climate migration engages with theory. But a consensus is growing 
on the need to “embed climate mobility research in migration theory”.8 

The Foresight report that incorporates a number of the elements of 
other theories, including neoclassical theory, migrant selectivity, world 
systems, and push–pull, considers climate change as an indirect driver of 
migration which operates on the direct drivers such as the pre-existing 
economic, demographic, social, political, and environmental conditions.9 

Even earlier theorists on migration, such as E.G. Ravenstein, one of the 
early scholars to come up with a systematic theoretical study on migration, 
in his 1885 and 1889 papers, mentioned “unattractive climate” along 
with other factors as a reason for migration.10 By 1994, a pattern was 
observed by Astri Surkhe who categorized research on environmental 
migration into two contradicting groups: maximalist and minimalist.11 

Minimalists emphasize that migration is not a monocausal phenomenon 
and that environmental change contributes to other general reasons for 
migration. Maximalists posit that environmental degradation is a direct 
cause of migration.12 

In his 1985 book, Essam El-Hinnawi, an Egyptian Research Professor 
based in Cairo, and a maximalist, coined the term environmental refugees

8 Sherbinin, Alex de, Kathryn Grace, Sonali McDermid, Kees van der Geest, Michael 
J. Puma and Andrew Bell “Migration Theory in Climate Mobility Research” System-
atic Review, Frontiers, 10 May 2022 Vol. 4. https://ntrs.nasa.gov/api/citations/202 
20007965/downloads/MPumaFrontiersClimateMobilityReprint.pdf, p. 1. Accessed on 12  
January 2023. Hunter, Lori M. and Daniel H. Simon (2022) “Time to Mainstream the 
Environment into Migration Theory?” International Migration Review. https://doi.org/ 
10.1177/01979183221074343. 

9 Ibid. 
10 Ravenstein, E.G. (1889) “The Laws of Migration” Journal of the Royal Statistical 

Society, 52 (2), pp. 241–305, p. 286. 
11 Piscano, Marie Frances “Rethinking the Relationship of Migration, Environment and 

Peace and Security” Peace and Progress-The United Nations Peace and Progress. 3 (1), 
pp. 3–14. 

12 See, Ranjan, Amit “Climate Change, Environmental Migration and Population 
Displacement” in Amit Ranjan, Rajesh Kharat and Pallavi Deka (edited) Environment, 
Climate Change and Migration in South Asia. Routledge: New Delhi, pp. 12–30. 

https://ntrs.nasa.gov/api/citations/20220007965/downloads/MPumaFrontiersClimateMobilityReprint.pdf
https://ntrs.nasa.gov/api/citations/20220007965/downloads/MPumaFrontiersClimateMobilityReprint.pdf
https://doi.org/10.1177/01979183221074343
https://doi.org/10.1177/01979183221074343
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to refer individuals “who have been forced to leave their traditional 
habitat, temporarily or permanently, because of a marked environmental 
disruption (natural and/or triggered by people) that jeopardized their 
existence and/or seriously affected the quality of their life”.13 He cate-
gorized environmental refugees into three categories. First, those who 
are temporarily displaced because of environmental stress return after the 
situation is improved and the region is rehabilitated to its original State. 
Such a situation occurs with people suffer from natural hazards such as 
earthquakes, cyclones, or floods. The second category of environmental 
refugees is those who are permanently displaced to resettle in new areas 
because of permanent changes affecting their original habitat. This occurs 
in the case of building big dams and lakes, etc. The third category of 
environmental refugees is individuals or groups who migrate from their 
original home, temporarily or permanently, to a new place within the 
national boundaries, or in foreign countries, in search of a better quality 
of life. They migrate because the resource base in their original habitat 
has deteriorated to such a degree that it can no longer meet their basic 
needs.14 

After El-Hinnawi, many other terms defining climate change-induced 
migrants have been coined or come into existence. First, environmental 
migrants are those who, “predominantly for reasons of sudden or progres-
sive changes in the environment that adversely affect their lives or living 
conditions, are obliged to leave their habitual homes, or choose to do so, 
either temporarily or permanently, and who move within their country 
or abroad”.15 There is no international consensus on appropriate termi-
nology, and the International Organisation for Migration (IOM) has 
provided working definition for environmental migrants.16 Second, envi-
ronmentally displaced persons are those “who are displaced within their

13 El-Hinnawi, Essam (1985) Environmental Refugees. Nairobi: United Nations Envi-
ronment Programme, p. 4. 

14 Ibid, pp. 4–5. 
15 International Organization for Migration (2014), “Migration, Environment, and 

Climate Change: Evidence for Policy Glossary”, 13, https://publications.iom.int/system/ 
files/pdf/meclep_glossary_en.pdf?language=en. Accessed on 19 June 2019. 

16 Md Shamsuddoha, S.M. Munjurul Hannan Khan, Sajid Raihan, Tanjir Hossain 
(2012), Displacement and Migration from Climate Hot-spots in Bangladesh: Causes and 
Consequences. ActionAid, Bangladesh, p. 18, https://unfccc.int/files/adaptation/groups_ 
committees/loss_and_damage_executive_committee/application/pdf/displacement_and_ 
migration_in_bangladesh.pdf. 

https://publications.iom.int/system/files/pdf/meclep_glossary_en.pdf?language=en
https://publications.iom.int/system/files/pdf/meclep_glossary_en.pdf?language=en
https://unfccc.int/files/adaptation
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country of habitual residence or who have crossed an international border 
and for whom environmental degradation, deterioration or destruction 
is a major cause of their displacement, although not necessarily the sole 
one”.17 The term “environmentally displaced person” is used as a less 
controversial alternative to environmental refugee or climate refugee.18 

Whatever term(s) one uses, empirical studies show that people are 
forced to move out from their original habitat due to environmental 
reasons. Minimalists’ and maximalists’ approaches to studying climate 
change-induced migration depend on the region or country of study. 
Some countries or region within a country is more vulnerable to climate 
change compared to other. The next section examines climate-induced 
displacement in South Asia. 

3 Climate-induced Migration 

and Displacement in South Asia 

In South Asia, according to ActionAid and Climate Action Network South 
Asia report, by 2050, nearly 63 million people could be displaced from 
their homes.19 The report Groundswell: Preparing for Internal Climate 
Migration (2018) projects that, by 2050, without concrete climate and 
development action, in South Asia, “internal climate migrants” could 
number over 40 million, representing up to 1.8 percent of the region’s 
total population.20 The share of climate migrants in all internal migrants 
could reach as high as 25 percent. Bangladesh’s share may be above 
50 percent because of its climate vulnerability. Climate out-migration 
hotspots occur in areas of deteriorating water availability and crop produc-
tivity; these areas include the northern part of the Gangetic Plain and

17 International Organization for Migration (2014), “Migration, Environment, and 
Climate Change: Evidence for Policy Glossary”, 13, https://publications.iom.int/system/ 
files/pdf/meclep_glossary_en.pdf?language=en. Accessed on 19 June 2019. 

18 Ibid. 
19 Actionaid (2020, 18 December) “Climate Migration in South Asia Set to Treble 

by 2050 Due to Political Inaction on Global Warming.” https://actionaid.org/news/ 
2020/climate-migration-south-asia-set-treble-2050-due-political-inaction-global-warming. 
Accessed on 19 January 2022. 

20 World Bank Group (2018) “Internal Climate Migration in South Asia” Policy 
Note # 2. https://openknowledge.worldbank.org/bitstream/handle/10986/29461/Gro 
undswellPN2.pdf?sequence=7&isAllowed=y. Accessed on 12 January 2022. 

https://publications.iom.int/system/files/pdf/meclep_glossary_en.pdf?language=en
https://publications.iom.int/system/files/pdf/meclep_glossary_en.pdf?language=en
https://actionaid.org/news/2020/climate-migration
https://actionaid.org/news/2020/climate-migration
https://openknowledge.worldbank.org/bitstream/handle/10986/29461/GroundswellPN2.pdf?sequence=7&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/29461/GroundswellPN2.pdf?sequence=7&isAllowed=y
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some areas of the broader Gangetic Plain and the corridor from Delhi 
to Lahore. In Bangladesh, movement will come from the rice-growing 
areas of the northeast. Out-migration hotspots also comprise low-lying 
lands, cities, and coastlines vulnerable to sea rise and storm surge 
impacts. However, urban areas will continue to support large and growing 
numbers of people. This dampening effect may be seen in major coastal 
metropolitan areas such as Mumbai, Dhaka, Chittagong, and Chennai. 
Rural-to-urban migration will generally remain strong. Several hotspots 
of climate in and out-migration are in transboundary areas. They include 
parts of Nepal and parts of western Bangladesh along the border with 
India.21 According to the Global Report on Internal Displacement 2022, 
in 2021, nearly 5.3 million people were displaced due to natural disas-
ters, lower than the region’s decade average of 6.2 million. The decline 
is partly a result of a weaker monsoon season in the region.22 India 
had 4.9 million displacement due to natural disasters.23 Then, 99,000 
in Bangladesh, 121,000 in Sri Lanka, and 25,000 in Afghanistan were 
displaced because of natural disasters in their respective countries.24 

The IPCC study published in 2022 observes that if global warming 
is not limited to 1.5 degrees Celsius or at least 2 degrees Celsius, the 
consequences will be severe. The report identifies human activities as the 
cause of climate change and its implications, which include an increase 
in environmental migrants. Like other regions of the world, rising global 
temperature will increase heat waves, droughts, and cyclones in India. 
In 2022, India experienced its highest March and third-highest April 
temperatures in the last 122 years. The heatwaves affected 15 Indian 
states, including Himachal Pradesh, known for pleasant weather at this 
time of the year.25 Due to human-induced climate change, by 2022, 
India’s drought-prone area was increased by 57 percent since 1997.

21 Ibid. 
22 Global Report on Internal Displacement 2022 Internal Displacement Moni-

toring Centre. https://www.internal-displacement.org/sites/default/files/IDMC_GRID_ 
2022_HQ.pdf, pp. 67–68. 

23 Ibid. 
24 Ibid. 
25 Sharanya Hrishikesh & Meryl Sebastian “Delhi suffers at 49C as heatwave sweeps 

India” BBC, 16 May 2022. https://www.bbc.com/news/world-asia-india-61242341. 
Accessed on 12 July 2022. 

https://www.internal-displacement.org/sites/default/files/IDMC_GRID_2022_HQ.pdf
https://www.internal-displacement.org/sites/default/files/IDMC_GRID_2022_HQ.pdf
https://www.bbc.com/news/world-asia-india-61242341
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Around 50 million people are affected by drought every year.26 Simul-
taneously, an increase in temperature has led to a rise in sea level, which 
is projected to submerge some critical properties and road networks in 
India’s coastal cities of Mumbai, Kochi, Mangalore, Chennai, Vishakha-
patnam, and Thiruvananthapuram by 2050. There is also an increase in 
the frequency of cyclones in India. A study by scientists from the Indian 
Institute of Tropical Meteorology (IITM) has found a 52 percent increase 
in the frequency of cyclones over the Arabian Sea between 2001 and 
2019. On the flip side, the study notes an eight percent decrease in the 
frequency of cyclones over the Bay of Bengal compared to the period 
between 1982 and 2002.27 Sea-level rising will affect infrastructure in the 
coastal cities of India. For instance, in Mumbai, around 998 buildings and 
24 kilometers of road length will be affected by potential sea-level rise by 
2050, and approximately 2490 buildings and a road length of 126 km 
will be affected by a potential sea-level rise during high tide.28 

To deal with the challenges of climate change, in 2009, the govern-
ment of India came out with a National Action Plan on Climate Change. 
Subsequently, other measures were announced. In 2021, at the 26th 
Conference of Parties in Glasgow, Scotland, the Indian Prime Minister 
Narendra Modi declared a five-fold strategy called panchamrita (five 
ambrosia) to achieve net-zero emissions by 2070. The strategy includes29 :

26 “Desertification: ‘Droughts Reduced India’s GDP by up to 5% in 20 Years’” Down 
to Earth, 11 May 2022. https://www.downtoearth.org.in/news/climate-change/desertifi 
cation-droughts-reduced-india-s-gdp-by-up-to-5-in-20-years--82794.  Accessed on 19 July  
2022. 

27 “52% Rise in Frequency of Cyclones in Arabian Sea Over Two Decades: Study” 
Hindustan Times, 18 July 2021. https://www.hindustantimes.com/india-news/52-rise-
in-frequency-of-cyclones-in-arabian-sea-over-two-decades-study-101626550577184.html. 
Accessed on 19 July 2022. 

28 “Key Infra in Mumbai, Other Coastal Cities May Submerge by 2050” Hindustan 
Times, 8 April 2022. https://www.hindustantimes.com/india-news/key-infra-in-mumbai-
other-coastal-cities-may-submerge-by-2050-101649357980809.html. Accessed on 12 May 
2022. 

29 “CoP26: Modi Offers ‘Panchamrita’ Concoction for Climate Conundrum at 
Glasgow” Down to Earth, 2 November 2021. https://www.downtoearth.org.in/news/ 
climate-change/cop26-modi-offers-panchamrita-concoction-for-climate-conundrum-at-gla 
sgow-80001#:~:text=Modi’s%20’Panchamrita’%20promises%20include%3A,one%20billion% 
20tonnes%20by%202030. Accessed on 11 May 2022. 

https://www.downtoearth.org.in/news/climate-change/desertification-droughts-reduced-india-s-gdp-by-up-to-5-in-20-years--82794
https://www.downtoearth.org.in/news/climate-change/desertification-droughts-reduced-india-s-gdp-by-up-to-5-in-20-years--82794
https://www.hindustantimes.com/india-news/52-rise-in-frequency-of-cyclones-in-arabian-sea-over-two-decades-study-101626550577184.html
https://www.hindustantimes.com/india-news/52-rise-in-frequency-of-cyclones-in-arabian-sea-over-two-decades-study-101626550577184.html
https://www.hindustantimes.com/india-news/key-infra-in-mumbai-other-coastal-cities-may-submerge-by-2050-101649357980809.html
https://www.hindustantimes.com/india-news/key-infra-in-mumbai-other-coastal-cities-may-submerge-by-2050-101649357980809.html
https://www.downtoearth.org.in/news/climate-change/cop26-modi-offers-panchamrita-concoction-for-climate-conundrum-at-glasgow-80001#:~:text=Modi's%20'Panchamrita'%20promises%20include%3A,one%20billion%20tonnes%20by%202030
https://www.downtoearth.org.in/news/climate-change/cop26-modi-offers-panchamrita-concoction-for-climate-conundrum-at-glasgow-80001#:~:text=Modi's%20'Panchamrita'%20promises%20include%3A,one%20billion%20tonnes%20by%202030
https://www.downtoearth.org.in/news/climate-change/cop26-modi-offers-panchamrita-concoction-for-climate-conundrum-at-glasgow-80001#:~:text=Modi's%20'Panchamrita'%20promises%20include%3A,one%20billion%20tonnes%20by%202030
https://www.downtoearth.org.in/news/climate-change/cop26-modi-offers-panchamrita-concoction-for-climate-conundrum-at-glasgow-80001#:~:text=Modi's%20'Panchamrita'%20promises%20include%3A,one%20billion%20tonnes%20by%202030
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1. India will get its non-fossil energy capacity to 500 gigawatts by 
2030. 

2. India will meet 50 percent of its energy requirements by 2030 with 
renewable energy. 

3. India will reduce its projected carbon emission by one billion tonnes 
by 2030. 

4. India will reduce the carbon intensity of its economy by 45 percent 
by 2030. 

5. India will achieve net zero by 2070. 

According to a report by the Government of Pakistan, the country is 
threatened by climate change in the following ways30 : 

1. Considerable increase in the frequency and intensity of extreme 
weather events, coupled with erratic monsoon rains causing 
frequent and intense floods and droughts; 

2. Projected recession of the Hindu Kush-Karakoram-Himalayan 
(HKH) glaciers due to global warming and black carbon so to 
deposits from indigenous and transboundary pollution sources, 
threatening water inflows into the Indus River System (IRS); 

3. Increased siltation of major dams caused by more frequent and 
intense rains in the catchment areas and subsequent floods; 

4. Rising temperatures resulting in enhanced heat and water-stressed 
conditions, particularly in arid and semi-arid regions, leading to 
reduced agricultural productivity; 

5. Increasing air pollution from agriculture, transport and industry 
resulting into smog inflicting huge loss to aviation, reduced 
mobility, loss of lives in accidents due to poor visibility and health 
hazard; 

6. Further decrease in the already scanty forest cover from too 
rapid change in climatic conditions to allow natural migration of 
adversely affected plant species and wildlife habitat; 

7. Increased intrusion of saline water in the Indus delta, adversely 
affecting coastal agriculture, mangroves and the breeding grounds 
of fish;

30 Ministry of Climate Change Government of Pakistan, National Climate Change 
Policy, October 2021. https://mocc.gov.pk/SiteImage/Policy/NCCP%20Report.pdf. 
Accessed on 18 January 2023, p. 3. 

https://mocc.gov.pk/SiteImage/Policy/NCCP%20Report.pdf


8 CLIMATE CHANGE-INDUCED MIGRATION IN SOUTH ASIA 157

8. Threat to coastal areas due to projected sea-level rise and increased 
cyclonic activity due to higher sea surface temperatures; 

9. Increased stress between the upper and lower riparian regions in 
relation to sharing of water resources; 

10. Increased health risks and climate change-induced migration. 

In 2021, Pakistan had 70,000 people displaced due to natural disas-
ters.31 In 2022, severe floods directly or indirectly affected around 33 
million people in Pakistan. 1730 people lost their lives, and, till October 
2022, eight million displaced people faced health-related crises. The flood 
also pushed between 8.4 and 9.1 million more people below the poverty 
line.32 Floods in Pakistan were mainly because of the impact of climate 
change. Global warming is rapidly melting glaciers in Gilgit-Baltistan and 
Khyber Pakhtunkhwa, creating more than about 3000 lakes. Out of them, 
33 are at risk of sudden bursting, which could cause floods putting around 
seven million people at risk.33 In 2022, due to climate change factors, 
Pakistan received around 390.7 mm of rain, nearly 190 percent more 
than its 30-year average from June to August.34 To deal with the climate 
change’s impact, Pakistan’s National Climate Change Policy aims35 : 

1. To pursue sustained economic growth by appropriately addressing 
the challenges of climate change; 

2. To integrate climate change policy with other inter-related national 
policies;

31 Global Report on Internal Displacement 2022 Internal Displacement Moni-
toring Centre. https://www.internal-displacement.org/sites/default/files/IDMC_GRID_ 
2022_HQ.pdf, pp. 67–68. 

32 The World Bank “Pakistan: Flood Damages and Economic Losses Over USD 30 
billion and Reconstruction Needs Over USD 16 billion—New Assessment”, 28 October 
2022. https://www.worldbank.org/en/news/press-release/2022/10/28/pakistan-flood-
damages-and-economic-losses-over-usd-30-billion-and-reconstruction-needs-over-usd-16-
billion-new-assessme. Accessed on 12 January 2023. 

33 Georgina Rannard (2022, 2 September) “How Pakistan Floods are Linked to Climate 
Change” BBC. https://www.bbc.com/news/science-environment-62758811. Accessed 
on 12 January 2023. 

34 Ibid. 
35 Ministry of Climate Change Government of Pakistan, National Climate Change 

Policy, October 2021. https://mocc.gov.pk/SiteImage/Policy/NCCP%20Report.pdf, 
Accessed on 18 January 2023, p. 2. 

https://www.internal-displacement.org/sites/default/files/IDMC_GRID_2022_HQ.pdf
https://www.internal-displacement.org/sites/default/files/IDMC_GRID_2022_HQ.pdf
https://www.worldbank.org/en/news/press-release/2022/10/28/pakistan-flood-damages-and-economic-losses-over-usd-30-billion-and-reconstruction-needs-over-usd-16-billion-new-assessme
https://www.worldbank.org/en/news/press-release/2022/10/28/pakistan-flood-damages-and-economic-losses-over-usd-30-billion-and-reconstruction-needs-over-usd-16-billion-new-assessme
https://www.worldbank.org/en/news/press-release/2022/10/28/pakistan-flood-damages-and-economic-losses-over-usd-30-billion-and-reconstruction-needs-over-usd-16-billion-new-assessme
https://www.bbc.com/news/science-environment-62758811
https://mocc.gov.pk/SiteImage/Policy/NCCP%20Report.pdf
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3. To focus on pro-poor gender sensitive adaptation while also 
promoting mitigation to the extent possible in a cost-effective 
manner; 

4. To build climate-resilient infrastructure; 
5. To track impact of climate change on water, food, and energy secu-

rity of the country, and to implement remedial plans to support 
water, energy, and food policies; 

6. To minimize the risks arising from the potential increase in 
frequency and intensity of extreme weather events such as floods, 
droughts, and tropical storms; 

7. To develop climate-resilient agriculture and food systems for all 
agro-ecological zones in the country; 

8. To promote country’s transition to cleaner, lower emission and less 
carbon intensive development; 

9. To accelerate the policy coherence and integration to achieve the 
United Nations’ Sustainable Development Goals (SDGs) in the 
light of its Sustainable Development Report 2020 (SDR2020) and 
our Nationally Determined Contributions; 

10. To strengthen inter-ministerial and inter- provincial decision 
making and coordination mechanisms on climate change; 

11. To facilitate effective use of the opportunities, particularly financial, 
available both nationally and internationally; 

12. To foster the development of appropriate economic incentives to 
encourage public and private sector investment in adaptation and 
mitigation measures; 

13. To enhance the awareness, skill, and institutional capacity of 
relevant stakeholders; 

14. To promote tree plantation, conservation of natural resources, 
nature-based solutions and long-term sustainability. 

Bangladesh faces a major climate change-related threat due to rising sea 
levels. Bangladesh is a member of the Climate Vulnerable Forum, a plat-
form of the 48 most vulnerable countries in the world. Bangladesh is the 
world’s seventh most climate-risk-affected country, though its contribu-
tion to global emissions is only 0.4 percent, calculated in 2018.36 Climate

36 Bangladesh: World Bank Group Country Climate And Development Report., 
2022. https://openknowledge.worldbank.org/server/api/core/bitstreams/6d66e133-
e49d-5ad9-b056-7b1a6c6206ed/content, p. 10. Also See National Adaptation Plan

https://openknowledge.worldbank.org/server/api/core/bitstreams/6d66e133-e49d-5ad9-b056-7b1a6c6206ed/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d66e133-e49d-5ad9-b056-7b1a6c6206ed/content
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change will lead to 13.3 million internal climate migrants in Bangladesh 
by 2050.37 To deal with the climate change impacts, the Govern-
ment of Bangladesh has framed some plans such as Bangladesh Delta 
Plan 2100, intending to achieve a safe, climate-resilient, and prosperous 
Delta, proposing US$38 billion by 2030 (in 2015 prices) for phys-
ical investments and institutional strengthening for implementation and 
monitoring.38 In 2021, the Bangladesh government drafted the prelimi-
nary Mujib Climate Prosperity Plan, offering a multi-sectoral investment 
plan for climate-resilient infrastructure, clean energy, green value chains, 
and logistics from 2020 to 2030.39 The preliminary plan estimates invest-
ments of US$89.7 billion until 2030. Bangladesh’s Nationally Deter-
mined Contribution is approximately 2.2 percent of the gross domestic 
product (GDP) annually. The 2021 NDC Update identifies a require-
ment of US$32 billion to meet unconditional mitigation objectives and 
an additional US$143.8 billion to meet conditional objectives over 2021– 
2030. The total range of expenditure in all three plans is between 3.28 
and 7.00 percent of the Bangladesh’s GDP annually.40 

The Maldives faces an existential threat due to the rise in sea 
levels. According to multiple reports from the National Aeronautics and 
Space Administration and the United States Geological Survey, almost 
80 percent of the Maldives could become uninhabitable by 2050.41 

Sharing serious concerns and consequences of the climate change in the 
Maldives, at the Conference of Parties meeting in Glasgow, the presi-
dent of the Maldives, Ibrahim Mohamed Solih, said, “…If we do not 
reverse this trend, the Maldives will cease to exist by the end of this centu-
ry…If the rise in temperature remains unchecked at 1.5 and jumps to 2

of Bangladesh, 2022 (2023–2050), Ministry of Environment, Forest and Climate 
Change, Government of Bangladesh. https://www4.unfccc.int/sites/SubmissionsStag 
ing/Documents/202211020942---National%20Adaptation%20Plan%20of%20Banglad 
esh%20 (2023–2050).pdf

37 Ibid., p. 12. 
38 Ibid., p. 18. 
39 Ibid., pp. 18–19. 
40 Ibid., p. 19. 
41 Amit Ranjan “Rising Sea Levels: Threat for the Maldives” ISAS’s Briefs, 8 December 

2021. https://www.isas.nus.edu.sg/papers/rising-sea-levels-threat-for-the-maldives/. 

https://www4.unfccc.int/sites/SubmissionsStaging/Documents/202211020942---National%20Adaptation%20Plan%20of%20Bangladesh%20
https://www4.unfccc.int/sites/SubmissionsStaging/Documents/202211020942---National%20Adaptation%20Plan%20of%20Bangladesh%20
https://www4.unfccc.int/sites/SubmissionsStaging/Documents/202211020942---National%20Adaptation%20Plan%20of%20Bangladesh%20
https://www.isas.nus.edu.sg/papers/rising-sea-levels-threat-for-the-maldives/
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degrees; that is a death sentence to the Maldives…”.42 80 percent of 
the total islands of the Maldives are just a meter above sea level, making 
them vulnerable to sea waters. In 2008, the Maldives planned to divert a 
portion of its tourist revenue toward buying a new homeland. Then, 
president-designate Mohamed Nasheed said “We can do nothing to stop 
climate change on our own, and so we have to buy land elsewhere. It’s 
an insurance policy for the worst possible outcome. After all, the Israelis 
[began by buying] land in [the] Palestine… We do not want to leave 
the Maldives, but we also do not want to be climate refugees living in 
tents for decades”.43 He also said that Sri Lanka and India were possible 
options as they have similar cultures, cuisine, and climate. Australia was 
also considered due to the availability of large tracts of unoccupied land.44 

To deal with climate threats, the Maldives spends more than 
50 percent of its national budget on adaptation. It is experimenting with 
3-D printed coral structures or a floating city. The Maldives have worked 
on constructing artificial islands. An example is Hulhumalé. Construction 
of the island began in 1997, and the official settlement on the island was 
inaugurated in 2004. Reclamation projects have enlarged several other 
atolls. One of them is Thilafushi. Gulhifalhuea is the site of another land 
reclamation project. The Maldives is also planning to build sea walls.45 

To reduce emissions and dependence on fossil fuels, the Maldives aims 
to increase its renewable energy capacity to 85 MW by 2023. In 2020, the 
updated Nationally Determined Contribution of Maldives came out with 
a plan to reduce 26 percent of the country’s emissions by 2030. Despite

42 The President’s Office, Republic of Maldives “Remarks by His Excellency Ibrahim 
Mohamed Solih, President of the Republic of Maldives at the 26th Session of the 
Conference of the Parties (COP26) to the United Nations Framework Convention on 
Climate Change (UNFCCC) held in Glasgow, Scotland” Remarks by His Excellency 
Ibrahim Mohamed Solih, President of the Republic of Maldives at the 26th Session 
of the Conference of the Parties (COP26) to the United Nations Framework Conven-
tion on Climate Change (UNFCCC) held in Glasgow, Scotland—The President’s Office 
(presidency.gov.mv). Accessed on 19 January 2023. 

43 Randeep Ramesh (2008, 10 November) “Paradise Almost Lost: Maldives Seek to Buy 
a New Homeland” The Guardian. https://www.theguardian.com/environment/2008/ 
nov/10/maldives-climate-change. Accessed on 18 June 2022. 

44 Ibid. 
45 Amit Ranjan (2021, 8 December) “Rising Sea Levels: Threat for the 

Maldives” ISAS’s Briefs. https://www.isas.nus.edu.sg/papers/rising-sea-levels-threat-for-
the-maldives/. 

https://www.theguardian.com/environment/2008/nov/10/maldives-climate-change
https://www.theguardian.com/environment/2008/nov/10/maldives-climate-change
https://www.isas.nus.edu.sg/papers/rising-sea-levels-threat-for-the-maldives/
https://www.isas.nus.edu.sg/papers/rising-sea-levels-threat-for-the-maldives/
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all such measures, the Maldives is highly dependent on other countries. 
The country’s share in global GHG emissions is only 0.003 percent.46 

According to the World Bank and the Asian Development Bank’s 
Climate Risk Country Profile publication, by 2030, around 199,000 
Nepalis may be affected by floods. At that time, the annual impact of 
floods on the country’s GDP may be around US$574 million.47 Simul-
taneously, there may be an increase in the number of droughts in Nepal. 
The National Climate Change Policy of Nepal, which replaced policy 
adopted in 2011, recognized that climate change affects the Nepali popu-
lation’s economy and livelihood. The goal of the policy is to take measures 
to build a climate-resilient society with following objectives48 : 

1. To enhance climate change adaptation capacity of persons, fami-
lies, groups, and communities vulnerable to, and at risk of, climate 
change; 

2. To build resilience of ecosystems that are at risk of adverse impacts 
of climate change; 

3. To promote green economy by adopting the concept of low carbon 
emission development; 

4. To mobilize national and international financial resources for climate 
change mitigation and adaptation in just manner; 

5. To conduct research, make effective technology development and 
information service delivery related to climate change; 

6. To mainstream or integrate climate change issues into policies, 
strategies, plans and programs at all levels of State and sectoral areas; 

7. To mainstream gender equality and social inclusion (GESI) into 
climate change mitigation and adaptation programs 

Despite such negative reports, growing effects, and policies, the Nepali 
government has hardly restrained itself from making decisions on projects

46 Ibid. 
47 Referred in Amit Ranjan (2023, 3 January). “New Government in Nepal: Challenges 

and Concerns” https://www.isas.nus.edu.sg/papers/new-government-in-nepal-challenges-
and-concerns/ 

48 National Climate Change Policy, 2076 (2019) https://www.icimod.org/wp-con 
tent/uploads/2021/07/National-Climate-Change-Policy_english_2019_compressed.pdf. 
Accessed on 12 July 2022. 

https://www.isas.nus.edu.sg/papers/new-government-in-nepal-challenges-and-concerns/
https://www.isas.nus.edu.sg/papers/new-government-in-nepal-challenges-and-concerns/
https://www.icimod.org/wp-content/uploads/2021/07/National-Climate-Change-Policy_english_2019_compressed.pdf
https://www.icimod.org/wp-content/uploads/2021/07/National-Climate-Change-Policy_english_2019_compressed.pdf
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involving serious damage to forest areas. A recent example is the govern-
ment’s decision to build an airport at Nijgadh, 175 kilometers south of 
Kathmandu. According to an environmental and social impact assessment 
carried out by Nepal’s tourism ministry in February 2017, about 2.4 
million small and large trees had to be raged for the airport’s construction. 
The matter went to the Supreme Court of Nepal, which quashed the deci-
sion taken by the government. The government formed an expert group 
in August 2022, pursuant to the Supreme Court’s order to study the 
project. The expert group recommended abandoning the “airport city” 
concept to declare around 9000 hectares as a protected zone and to use 
only about 4000 hectares for the airport.49 In 2022, the government 
demonstrated its concerns on environmental issues and signed a “conces-
sional financing agreement” worth US$100 million with the World Bank 
to support “Green, Resilient, and Inclusive Development” in August 
2022. This agreement has been opposed by many Nepali activists who 
argue that the country should receive climate finance instead of loans, 
given its minimum contribution to global emissions.50 

Sri Lanka has experienced warming of around 0.8 °C over the twen-
tieth century. Temperature rise has accelerated toward the end of the 
twentieth century. An average rise in temperature in Sri Lanka is projected 
to reach approximately 3.2 °C by the 2090s, less than the projected global 
rise of 3.7 °C. Maximum and minimum temperatures are projected to rise 
faster in Sri Lanka than the average but remain below global averages.51 

Sri Lanka is likely to experience more heat waves and an increase in heat

49 Amit Ranjan (2023, 3 January). “New Government in Nepal: Challenges 
and Concerns” https://www.isas.nus.edu.sg/papers/new-government-in-nepal-challenges-
and-concerns/ 

50 Ibid. 
51 World Bank Group-Asian Development Bank “Climate Risk Country Profile-Sri 

Lanka”, 2021. https://climateknowledgeportal.worldbank.org/sites/default/files/2021-
05/15507-WB_Sri%20Lanka%20Country%20Profile-WEB.pdf, p. 11. 

https://www.isas.nus.edu.sg/papers/new-government-in-nepal-challenges-and-concerns/
https://www.isas.nus.edu.sg/papers/new-government-in-nepal-challenges-and-concerns/
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15507-WB_Sri%20Lanka%20Country%20Profile-WEB.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15507-WB_Sri%20Lanka%20Country%20Profile-WEB.pdf
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index and a number of days surpassing the heat index52 of 35 °C.53 Sri 
Lanka experiences many forms of flooding, such as river flooding, flash (or 
pluvial) flooding, and coastal flooding that affects several Sri Lankans. An 
increase in flooding will likely to increase the number of affected people 
between 70,000 and 560,000.54 

In 2016, National Adaptation Plan for Climate Change Impacts in Sri 
Lanka was published. Its major goals are to55 : 

1. Raise the adaptive capacity of individuals, communities, and the 
society to cope with impacts of climate change effectively; 

2. Reduce the vulnerability to climate risks by enhancing the resilience 
of communities and ecosystems, and; 

3. Capture any opportunities that arise due to changes for maximum 
gain for the society and people. 

The Objectives of the National Adaptation Plan for Climate Change 
are56 : 

1. To increase the resilience of economic sectors and natural systems 
against the emerging and projected impacts of climate change by 
adopting appropriate coping strategies and system improvements

52 Heat index is also called apparent temperature. The heat index is what the 
temperature feels like to the human body when relative humidity is combined 
with the air temperature. There is direct relationship between the air temperature 
and relative humidity and the heat index. An increase or decrease in air temper-
ature and relative humidity leads to increase or decrease in the heat index. See 
US Department of Commerce, National Oceanic and Atmospheric Administration, 
National Weather Service. https://www.weather.gov/ama/heatindex#:~:text=The%20h 
eat%20index%2C%20also%20known,sweat%20to%20cool%20itself%20off.  Accessed on 18  
January 2023. 

53 World Bank Group-Asian Development Bank “Climate Risk Country Profile-Sri 
Lanka”, 2021. https://climateknowledgeportal.worldbank.org/sites/default/files/2021-
05/15507-WB_Sri%20Lanka%20Country%20Profile-WEB.pdf, p. 13. 

54 Ibid., p. 14. 
55 National Adaptation Plan for Climate Change Impacts in Sri Lanka, Climate Change 

Secretariat of Sri Lanka. https://www4.unfccc.int/sites/NAPC/Documents%20NAP/Nat 
ional%20Reports/National%20Adaptation%20Plan%20of%20Sri%20Lanka.pdf, Accessed on 
19 January 2023, p. 47. 

56 Ibid., pp. 47–48. 

https://www.weather.gov/ama/heatindex#:~:text=The%20heat%20index%2C%20also%20known,sweat%20to%20cool%20itself%20off
https://www.weather.gov/ama/heatindex#:~:text=The%20heat%20index%2C%20also%20known,sweat%20to%20cool%20itself%20off
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15507-WB_Sri%20Lanka%20Country%20Profile-WEB.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15507-WB_Sri%20Lanka%20Country%20Profile-WEB.pdf
https://www4.unfccc.int/sites/NAPC/Documents%20NAP/National%20Reports/National%20Adaptation%20Plan%20of%20Sri%20Lanka.pdf
https://www4.unfccc.int/sites/NAPC/Documents%20NAP/National%20Reports/National%20Adaptation%20Plan%20of%20Sri%20Lanka.pdf
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2. To minimize the risk of damage caused by short-, medium-, and 
long-term impacts Climate Change Secretariat of Sri Lanka National 
Adaptation Plan for Climate Change in Sri Lanka 2016 48 associ-
ated with projected changes in climatic parameters through timely 
adaptive measures. 

3. To expand the current knowledge on observed and projected 
changes of climate and associated physical vulnerabilities and socio-
economic impacts through scientific research. 

4. To build the capacity of communities, economic sectors, and ecosys-
tems to adjust more readily to unfolding changes of climate through 
supportive investments on adaptive actions and increased awareness. 

5. To improve the existing systems of disaster risk management to 
minimize the vulnerabilities and increase the risk preparedness for 
extreme events. 

6. To increase the preparedness to face the threats of climate change 
through establishment of advanced monitoring and surveillance 
systems, timely weather and climate forecasting systems and effective 
communication channels for information dissemination. 

7. To increase the skills and knowledge on successful practices of adap-
tation through well designed education, training, and awareness 
programs 

Afghanistan faces warming rates higher than the global average, with 
a potential rise of 1.4 °C–5.4 °C by the 2080s and the 2090s.57 Over 
the past century, precipitation in Afghanistan has varied. Some regions 
have witnessed a statistically high level, while others have seen the 
severity of drought, mainly in the southern part of the country, such 
as Kandahar, Helmand, and Nimruz.58 According to INFORM (Index 
for Risk Management) 2019 index, Afghanistan is the fifth most natural 
disaster risk country in the world.59 With the Taliban in power since 
August 2021, Afghanistan faces problems with competent people who 
can draw a plan and are technically qualified to implement measures to

57 World Bank Group-Asian Development Bank “Climate Risk Country Profile-
Afghanistan”, 2021. https://climateknowledgeportal.worldbank.org/sites/default/files/ 
2021-05/15396A-WB_Afghanistan%20Country%20Profile-WEB.pdf. Accessed on 21 
January 2023. 

58 Ibid. 
59 Ibid. 

https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15396A-WB_Afghanistan%20Country%20Profile-WEB.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15396A-WB_Afghanistan%20Country%20Profile-WEB.pdf
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deal with climate change-related issues. Afghanistan has been diplomat-
ically isolated since 2021. Kabul was not invited to participate in the 
COP 27 held in 2022 at Sharm el-Sheikh. The only representative from 
Afghanistan was climate activist Abdulhadi Achakzai.60 

4 Conclusion 

As discussed in this chapter, climate change will affect many people in 
South Asia and force many to migrate internally; some may cross the 
border because of territorial contiguity. Not only people, climate change, 
as discussed in the chapter, affects the economy and infrastructure of the 
respective South Asian countries. All South Asian countries have devel-
oped policies to address imminent climate threats. However, their full 
implementation remains a problem. Second, the infrastructure works, 
such as in Nepal, mentioned above, create a dilemma where state has to 
opt between “development” and the environment. In many such cases, 
states opt for the former, creating a situation that aids emission. 

Furthermore, as a contiguous territory, natural disaster in one country 
affects another. For example, floods in Bangladesh affect parts of the 
Indian State of West Bengal because of shared rivers.61 In some cases, 
tensions are built over shared rivers. For example, Pakistan often accuses 
India of dry taps in the country.62 Cross-border impacts of climate change 
need cooperation between the member states at bilateral and regional 
levels. In South Asia, tensions between India and Pakistan make regional 
cooperation difficult. South Asia’s regional organization, South Asia Asso-
ciation for Regional Cooperation, is in suspended animation mode since 
2016. Hence, any cooperation among South Asian countries to meet 
climate change-related challenges remains a problem.

60 Ruchi Kumar (2022, 22 November) “Critics Lament Exclusion of Afghanistan from 
COP27” Al Jazeera. https://www.aljazeera.com/news/2022/11/22/experts-lament-exc 
lusion-of-climate-risk-afghanistan-from-cop27. Accessed on 12 January 2023. 

61 “Bangladesh, India Floods Kill Over 100; Millions in Need of Aid” Al Jazeera, 
2022, 21 June. https://www.aljazeera.com/news/2022/6/21/bangladesh-india-floods-
kill-over-100-millions-in-need-of-aid. 

62 Safina Nabi and Syeda Sana Batool (2022, 17 October) “India’s Dams and Pakistan’s 
Water Crisis” The Diplomat. https://thediplomat.com/2022/10/indias-dams-and-pakist 
ans-water-crisis/. Accessed on 12 February 2023. 

https://www.aljazeera.com/news/2022/11/22/experts-lament-exclusion-of-climate-risk-afghanistan-from-cop27
https://www.aljazeera.com/news/2022/11/22/experts-lament-exclusion-of-climate-risk-afghanistan-from-cop27
https://www.aljazeera.com/news/2022/6/21/bangladesh-india-floods-kill-over-100-millions-in-need-of-aid
https://www.aljazeera.com/news/2022/6/21/bangladesh-india-floods-kill-over-100-millions-in-need-of-aid
https://thediplomat.com/2022/10/indias-dams-and-pakistans-water-crisis/
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important implications for societal resilience and economic development, 
while other slow-onset events have localised impacts and significance. This 
chapter evaluates the national priorities in terms of specific slow-onset 
events, maps out various adaptation actions prioritised by countries, and 
assesses challenges that need to be overcome to realise these actions and 
provide a way forward. For this, the chapter utilises the experiences from 
Cambodia, Malaysia, the Philippines, and Vietnam. 

Keywords Sea level rise · Biodiversity loss · Deforestation · Adaptation 
planning · Integrated solutions · Regional cooperation 

Highlights 

. The ASEAN countries are highly vulnerable to slow-onset events 
(SOEs). Despite the high vulnerability, the policy-level and ground-
level focus on some of the SOEs is still lacking. 

. SOEs are seen as beyond the capacity of individual countries to 
respond and mitigate. Countries see a great role in regional collab-
oration in understanding and addressing SOEs. 

. The methodologies for isolating the impacts of SOEs need further 
progress. This needs to be strengthened from the point of view 
of data, monitoring and evaluation and linking the information to 
policy-level decision making. Synergies among SOEs demand the 
identification and implementation of integrated solutions.
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1 Introduction 

ASEAN countries are highly vulnerable to a range of climate change-
driven disasters and extreme events. Most of all, the emphasis is on 
typhoons that cause widespread devastation, and physical loss of human 
life, which become important media attention as well. However, the slow-
onset events (SOEs) in ASEAN are equally important. Events such as sea 
level rise, deforestation, and loss of biodiversity are happening at a rapid 
pace in the region both due to climate change as well as human pres-
sures. An increase in hot days is a major concern for the urban areas 
and an increase in the night temperature is a concern for the agricul-
tural productivity in the region. The challenge of pinpointing some of 
these slow changes is partially masking the policy focus on these issues 
within the climate change domain. This signifies the need to reformulate 
the issue of SOEs for a proper policy focus in the region. Keeping this 
context in view, this chapter reviews the current evidence for SOEs in 
the ASEAN region and discusses them using a drivers, pressures, state, 
impacts, and responses (DPSIR) framework. While doing so, it utilises 
the results from the APN-funded project ‘Integrating CCA, DRR and 
L + D to Address Emerging Challenges due to Slow-Onset Processes’. 
The legacy of the APN-funded project ‘Integrating CCA, DRR and L 
+ D to Address Emerging Challenges due to Slow-Onset Processes’ has 
been that it proposed a risk framing approach that integrated disaster risk 
reduction, climate change adaptation, and loss and damages into a unified 
framework. Such an integrated risk framework has since been receiving 
growing attention at the global level and is very much relevant for the 
ASEAN region as a whole. Building upon this work, this chapter looks at 
the issue of SOEs from the lens of DPSIR framework that could commu-
nicate the message to stakeholders beyond climate change who may not 
be well verse with the risk and vulnerability frameworks. 

2 Methodology 

This paper reviews the current evidence for SOEs in the ASEAN region, 
presents the impacts of SOEs, and discusses various initiatives to miti-
gate SOEs. This objective of the paper is achieved through a literature 
review that was carried out using the literature databases including google 
scholar, Springer, Elsevier, etc. The keywords used for searchers include 
‘slow-onset’, ‘ASEAN’, names of specific countries, ‘sea-level rise’, climate
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change, biodiversity, ecosystems services, and salinity. For presenting the 
research results, the paper uses the Drivers, Pressures, Status, Impacts, 
and Responses (DPSIR) framework that is well received by the members 
of the environmental faculty (Fig. 1). 

The DPSIR framework proposes that environmental changes can be 
seen as a progression of implications of multiple facets of the society 
and economy and that all the environmental changes have discernible 
factors that drive the changes. These drivers could be considered as 
underlying factors, and these could be so broad in nature that most 
sectoral approaches may tend to ignore them considering them as outside 
their domain of expertise or domain of influence and hence missing the 
important opportunity of addressing underlying factors while targeting 
whatever the issues the interventions are addressing. Such an under-
standing is crucial for the SOEs since SOEs by nature tend to be 
influenced (either aggravated or mitigated) by various socio-economic 
and sociocultural factors and human activities that can exert pressure on 
the environment that could lead to overall exacerbation of impacts of the 
SOEs. 

The vulnerability and capacity framework can also be considered a 
suitable framework for presenting the issues related to SOEs. While 
vulnerability and capacity framework has largely been well explored by 
the disaster risk reduction (DRR) and climate change adaptation (CCA)

Environmental Stressess that human 

climate and environment 
activities can cause on theSocietal drivers 

Adaptaiton actions 
by the society 

The impact of slow onset 
events on the society and 
environment 

The condition of slow 
onset events 

Fig. 1 The DPSIR framework of factors operating in slow-onset events (SOEs) 



9 PRIORITIES FOR ADDRESSING SLOW-ONSET EVENTS (SOES) … 171

community, its use within the environmental community is negligible. In 
addition, vulnerability and capacity framework tends to work effectively 
at a much smaller scale while SOEs can pose multiple impacts on human 
society at a larger scale. Though this dimension is not well explored within 
the literature, it can be reasonably deduced that SOEs tend to take a larger 
shape in terms of the geographical area often spanning sub-regional and 
regional. Hence, thinking of SOEs from the DPSIR lens could provide 
an opportunity to explore the issue of SOEs from a broader perspective 
than the framework provides compared to the vulnerability and capacity 
framework. Such a perspective may also help communicate the issue to 
the wider environmental community that is stewards of environmental 
sub-sectors such as the urban environment, coastal zones, and forests that 
have direct stakes with the SOEs. 

3 Results and Discussion 

The thinking on slow-onset events (SOEs) within the climate change 
community can be said to have evolved alongside the discussions on 
loss and damage. It was primarily the Bali Action Plan (2007) of the 
Conference of Parties (COP) 13 at Bali, Indonesia (2007), that called 
for the need to focus on the loss and damage associated with climate 
change impacts (UNFCCC 2008). Subsequently, the debate on loss and 
damage has further gained momentum among climate change negotiators 
leading to the establishment of the Warsaw International Mechanism for 
Loss and Damage (WIM) at COP19, Warsaw, Poland (2013), to address 
the loss and damages associated with climate change including the slow-
onset climatic events and extreme events especially focusing on developing 
and vulnerable countries. Accordingly, the slow-onset events (SOEs) have 
been referred to as the “risks and impacts associated with increasing 
temperature, desertification, loss of biodiversity, land and forest degrada-
tion, glacial retreat and related impacts, ocean acidification, sea-level rise, 
and salinisation (UNFCCC 2012).” 

Subsequently, the Expert Group on Slow-Onset Events has provided a 
greater focus and meaning on how to approach the issue of SOEs. In its 
rolling plan of action, the Expert Group proposed that the issue of SOEs 
can be considered in a cascading fashion starting with the water-related 
SOEs such as desertification, glacial retreat, and sea level rise (UNFCCC 
2021a, b). The idea has been that these three water-related SOEs can 
form the basis for the evolution of other SOEs such as salinisation, loss
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of biodiversity, land degradation and human mobility which could be 
considered cascading effects. Such a structured thinking of SOEs makes 
sense at a larger scale; however, many of the SOEs that are considered as 
cascading impacts of higher level SOEs could still happen independently 
of the higher level SOEs. This aspect needs to be explored further in the 
case of Southeast Asia. In the context of Southeast Asia, glacial retreat 
doesn’t appear at the top of the priorities under SOEs. Hence, the focus 
of this paper would be on desertification and sea level rise as primary 
SOEs. Among the cascading SOEs, the paper will focus on salinisation, 
loss of biodiversity, land degradation and human mobility. 

The work of the Expert Group has primarily been focused on strength-
ening the understanding of the SOEs at the regional and national scale 
(UNFCCC 2021a, b). Here, the two keywords are ‘understanding’ and 
the ‘scale’ that is focused on the regional and national levels. There are 
multiple reasons for this. First, the effects of SOEs are mainly considered 
to be manifested at a larger scale compared to sudden onset and extreme 
events such as typhoons and heavy rainfall events that focus on a much 
smaller scale. 

Secondly, the scale of the SOEs is such that it demands regional 
cooperation be strengthened to address the capacity constraints of vulner-
able countries. The focus on regional cooperation is especially important 
in regions such as Southeast Asia where the majority of the coun-
tries are highly vulnerable to climate change and are at the beginning 
stages of recognising and mitigating the impacts of SOEs. SOEs are 
often long-drawn processes and they require constant upgradation of 
capacities committed over a long period which could be considered by 
national governments as a burden, while they consider sudden onset 
events to demand immediate attention. Hence, in this chapter, an effort 
has been made to take a stock of the SOEs systematically using the DPSIR 
framework as discussed in the methodology section. 

3.1 Drivers of Slow-Onset Events in the ASEAN Region 

Climate change is the primary driver of SOEs. Climate change acts as a 
threat multiplier by exacerbating the social and environmental vulnerabil-
ities that are unrecognised earlier. Climate change can primarily manifest 
in terms of sea level rise and desertification. Though sea level rise can 
happen due to land subsidence due to excessive extraction of ground-
water, the combined effect of sea level rise due to land subsidence and
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climate change needs special attention in the ASEAN region especially 
due to the increasing urbanisation and related groundwater extraction. 
The greater development of urban areas along the sea coast also forms a 
major vulnerability for the region. 

Climate change as a primary driver of SOEs could vary from country 
to country in the region. In Malaysia, a historical sea level rise of up 
to 7 mm per year has been recorded in some areas. Climate projections 
are available for the time slices of 2030 and 2050 covering temperature, 
rainfall, stream flow, evapotranspiration and soil moisture but these are 
unreliable for high-investment decisions (Pereira and Zain 2022). Using 
a new coastal elevation model CoastalDEM, it has been ascertained that 
nearly 31 million people in Vietnam, 23 million people in Indonesia, 
and 12 million people in Thailand will be living below the elevation of 
annual average flood in 2050 under the scenario of moderate emission 
cuts (RCP 4.5) and without factoring in the adaptation measures such as 
seawalls or levees (Climate Central 2019). Compared to the previous esti-
mates that use SRTM data, the Climate Central work project an additional 
51 million additional people under water by 2050. According to climate 
change scenarios in Vietnam, the sea level could rise by 100 cm by the end 
of the twenty-first century (MONRE 2022). By the end of the century, 
if the sea level rises by 100 cm due to climate change, the percentage of 
inundation risk are will be (i) 13.20% of the Red River Delta; (ii) 1.53% of 
the central coastal provinces from Thanh Hoa to Binh Thuan; (iii) 17.15% 
of Ho Chi Minh City and about 4.84% of Ba Ria—Vung Tau province; 
and (iv) 47.29% of the Mekong Delta (MONRE 2022). 

Climate change is also affecting the health of ecosystems and their 
delivery of services. The analysis of local climate trends in Visayas, one of 
the major islands of the Philippines, revealed that the region underwent 
rising sea surface temperature consistent with the global trends, whereas 
the sea level projections for the country have been expected to exceed 
the global average (Mangaoang et al. 2019, 21–27). Warmer seas hold 
more carbon dioxide, which leads to acidification, and severe stress from 
the heat was the primary cause of the bleaching event that occurred in 
1998 (Arceo et al. 2001, 587–590). In Luzon, elevated sea levels have 
already resulted in seawater intrusion in the Pampanga River, which was 
a precursor of salinisation and subsequent decline in soil fertility in rice 
farms (Lopez et al. 2004, 1).  

The secondary drivers act as compounding agents and are equally 
important as that climate change. The secondary drivers can include
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increased coastal zone activities, increased water use for agriculture and 
other economic activities, unsustainable cropping and soil management 
choices that lead to soil salinisation. The secondary drivers here are 
discussed as those that are driven primarily by human activities. Many 
of these secondary drivers seem to collude with the pressures created by 
the primary drivers and hence are discussed in the section on the pressure 
below. 

3.2 Pressures 

We interpret pressures here as the stresses that SOEs create and their 
interaction with human activities. For example, mangroves play an impor-
tant role in protection against sea level rise and related impacts. However, 
mangroves are also affected by other climatic events such as typhoons and 
human activities. 

In the Philippines, the protection services from the mangrove 
ecosystem recently gained much attention after Typhoon Haiyan hit 
the Visayan island provinces of Samar and Leyte (Madid 2017, 2–3).  
However, widespread clearing of mangrove forests has been a problem 
since the 1960s, which was undertaken to accommodate agriculture and 
aquaculture expansion. As a result, a significant decline in mangrove cover 
became evident from 1967 until 1988, reaching an estimated loss of 
8,000 ha per annum (FAO 2007, 23–26). Other environmental threats 
to mangroves and other coastal ecosystems include the proliferation of 
coastal residences and tourism activities that generate waste pollution. 
These problems were aggravated by the absence of programmes linking 
waste management to climate change adaptation and disaster risk manage-
ment (Yoshioka et al. 2021, 13). Coastal damages caused by human 
activities have repercussions on the reproduction of aquatic species and 
the income of communities dependent on fisheries (Capili et al. 2005, 3).  

In Malaysia, human activities in coastal areas are masking the effects 
of climate change on mangrove forest degradation and coastal erosion. 
Mangrove forests provide vital services including coastal protection, fish 
nurseries, water filtration, carbon sequestration, and eco-tourism oppor-
tunities. The mangroves are currently threatened by loss of habitat due to 
development activities in coastal zones. Sea level rise is expected to worsen 
this situation. A study conducted in the Sandakan area, Sabah, found 
that sea level rise has the potential to inundate about half of the current 
mangroves (MESTECC 2018). Coastal developments are beach resorts,
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ports and jetties, and important assets for economic growth. A total of 
1349 km of coastline is continuously being eroded in the country. There 
are 44 areas with a total length of around 55 km delineated under the 
category of Critical Erosion and 309 areas with a total length of around 
376 km classified in the Significant Erosion category. About 2344 areas 
with a total length of around 916 km are registered under the Acceptable 
Erosion category. Sea level rise poses additional risk to exposed struc-
tures, particularly along unprotected shorelines in the Critical Erosion and 
Significant Erosion categories. 

While soil salinisation can happen due to the sea level rise and related 
saline water intrusion, the effects of soil salinisation can also be exagger-
ated due to human activities. Soil salinisation in the Philippines is being 
attributed to sea level rise, excessive pumping of groundwater, and infil-
tration of seawater into the river (Bureau of Soils and Water Management 
[BSWM] 2020, 3). Factors such as land use and vegetation suggest infor-
mation on activities that may contribute to salinisation. It is estimated that 
0.2 M ha of saline-prone coastal areas in the Philippines are significantly 
salt-affected, and the possible primary causes are linked to climatic factors 
(Philippine Rice Research Institute [PhilRice] 2001, 2). Specifically, these 
are associated with seawater intrusion caused by tidal fluctuations, inunda-
tion, and storm surges. Dry periods also induce salinity because less water 
is available to leach the salt from the soil surface leaving soils with high 
salt concentrations (Eswar et al. 2020, 310). Meanwhile, the secondary 
causes of salinisation are attributed to the pumping of saline irrigation 
water and groundwater and fertiliser residues. 

Coastal areas are affected by saline intrusion in Vietnam. In recent 
years, water shortages and droughts have become more frequent in the 
coastal areas, especially in the Vietnamese Mekong Delta, leading to 
increasingly serious saline intrusion. In particular, drought and saltwater 
intrusion in the dry season 2015/2016 and 2019/2020 in the Viet-
namese Mekong Delta, with saline intrusion inland up to 90–100 km in 
the dry season 2019/2020 (MOT 2021; VNMHA 2021). In addition, 
the increase in population, manufacturing activities, and industrial zones 
in coastal areas makes the demand for freshwater increase. Meanwhile, 
drought, runoff shortages, and saline intrusion are increasing. This is also 
a big challenge for coastal cities in Vietnam. 

Managing scarce water resources is at the root of the fight against 
SOEs such as desertification. There are competing uses for limited water 
resources, and the competition is ever-growing in the ASEAN region
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and elsewhere. Agriculture, households, urban areas, industrial produc-
tion, and energy production are some of the competing users of water 
resources. While the power sector has the dominant share of water 
abstracted, it uses water in a non-consumptive way (Philippine Statis-
tics Authority [PSA] 2020, 2). The agriculture sector is the largest 
consumer of water in the Philippines, where a significant portion of water 
consumption is attributed to irrigation (World Bank, 2017). The growing 
population is a significant driver of increasing water demand. In 2003, 
around 63% of groundwater was extracted for household consumption, 
while 17% was utilised for agriculture (World Bank 2004, 27). However, 
in the same year, 60% of groundwater extraction was done without a 
permit (World Bank 2004, 27). This resulted in over-extraction and 
lowering of the aquifer triggering saline intrusion and ground subsidence 
(Greenpeace 2007, 27). Another driver of increased water consumption 
is fragmented management owing to the absence of a concrete institu-
tional framework that is imperative to address issues and manage water 
resources. This fragmented approach caused the inefficient distribution 
of roles that inhibited sustainable water management (Barba 2005, 2).  

Biodiversity is also facing conflicting interactions between humans and 
climate change in many parts of the ASEAN region. Terrestrial biodiver-
sity is concentrated in forested land, which covered about 55% of Malaysia 
in 2014. The potential impacts of climate change on the biodiversity of 
terrestrial fauna are not widely investigated. The priority is on terres-
trial fauna such as birds, orangutans, and elephants that are vulnerable 
to human-induced loss of habitat (MESTECC 2018). The contribution 
of climate change to land degradation is also sparsely recorded. Marine 
ecosystems are relatively better studied. The record indicates that rises in 
seawater temperatures have resulted in the bleaching of about 40% of the 
coral population and adversely affected the sex ratio of marine turtles. 
Climate change is projected to result in the degradation of mangroves 
and seagrasses, impacting fisheries. 

3.3 Status of SOEs 

In Malaysia, the combined impacts of sea level rise, storm surges, abnor-
mally high tides, and high rainfall linked to severe flooding are poorly 
understood (MESTECC 2018). Climate hazards associated with floods 
and landslides are expected to become increasingly important as global 
warming proceeds to 1.5 °C (NADMA 2021). As the sea level rises, the
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potential inundation area of an earthquake-induced tsunami will expand 
further inland, increasing the exposure of physical assets and vulnerable 
communities. Thus, earthquake-induced tsunamis have an indirect link to 
sea level rise. The cascading effects of a fast-onset event such as floods 
could contribute to slow-onset environmental pollution, particularly in 
the coastal areas (Pereira et al. 2019; Yahaya et al.  2021). This could be 
further exacerbated by inundation and other coastal hazards that emerge 
due to sea level rise. An example of the worst-case scenario is depicted 
in a case study of western Selangor, where a landfill is expected to be 
submerged after the intensification of rainfall, coastal inundation under 
the extreme high tide, or a combination of both phenomena, accompa-
nied by failed coastal protection. Cascading effects are expected on the 
health and well-being of surrounding communities, including damage to 
physical assets, degradation of mangrove habitats, and long-term produc-
tivity loss for the agricultural sector. While in this particular case, the point 
source for the environmental pollution is a landfill, in other areas it could 
be represented by an industrial facility housing toxic waste or a sewage 
treatment plant. Such scenarios could be widespread along the coast. 

The Philippines is an archipelagic country and makes up a 36,289 km 
coastline (Licuanan et al. 2019, 515), the fifth longest in the world. 
Thus, elevated sea temperature and sea levels critically impact coastal and 
even inland ecosystems. Sea surface temperature significant rise was noted 
after the 1970s. Before this observation, the sea level already underwent 
a 0.15 m increase in 1940 (Cinco et al. 2013). The twentieth-century 
estimates of global sea level rise garnered a total of 19 cm for the 
period 1901–2010 (Church et al. 2013, 1191–1192). Areas found to be 
vulnerable to sea level were based on satellite observations and sensitivity 
measures including Leyte, Samar, and southern portions of Zamboanga. 
The highest sea level rise per year was observed in these areas between 
1993 and 2015, which ranged from 4.5 to 5.5 mm (Kahana et al. 2016, 
7–10). Future climate projections depict a temperature increase ranging 
from 1.8 °C to 2.2 °C. This will reduce precipitation and will make the 
months of March to May drier. On other hand, the southwest monsoon 
season is forecasted to cause extreme rainfall in Luzon and Visayas but 
this can be expected to decrease in Mindanao, while the predicted sea 
level will reach approximately 0.48–0.65 metres by 2100 (USAID 2017, 
2). 

Vietnam is experiencing various SOEs because of its long coastline 
of 3260 km and complicated topography. Most regions in Vietnam
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have been experiencing an increase in temperature, while sea-level rise 
threatens significant physical changes to the coastal zones of Vietnam. 
Along Vietnamese coastal areas, an upward trend in the mean sea level 
has been observed with an average increase of 2–3 mm per year (JICA 
2015; MONRE 2021), while satellite altimetry data for the period 1993– 
2018 show an increasing sea-level trend of about 3.6 mm/year (Woillez 
and Espagne 2022). 

3.4 Impacts of Slow-Onset Events in the ASEAN Region 

The ASEAN region has a significant proportion of the population that is 
dependent on agriculture and coastal livelihoods. Though the proportion 
of the population dependent on agriculture and coastal livelihoods will 
likely decrease in the future as more and more people move away from 
natural-resource-based livelihoods, the importance of these activities in 
the overall economy and well-being of societies will continue to be there 
in the future. This necessitates that the impact of SOEs on agriculture and 
coastal livelihoods needs to be understood and addressed appropriately. 

Further, increasing urbanisation and increasing linkages between urban 
and rural areas will likely expand the impact areas beyond rural areas and 
vice versa. This means that urban areas will bear the brunt of cascading 
impacts faced by rural food production centres. Isolating and buffering 
these shocks forms an important aspect of the strategy to address the 
impacts of SOEs. 

Salinisation is on the rise, especially in coastal areas. The 2014 drought 
in Vietnam highlighted the compounding effects of drought on coastal 
salinisation and its implications on food security. The salinisation expe-
rienced in Vietnam showed a clear nexus between the severe drought 
that the country faced during the year. This indicated need to have coor-
dinated and synergistic measures that address both the salinisation and 
drought impacts. 

Climate variabilities in Cambodia are felt by the communities now. 
Many studies reported on people’s perception of climate change and its 
implication on their livelihood (NCSD/MoE 2020). Many studies also 
indicated that climate change is going to shift the seasonal patterns mainly 
more rainfall in the wet season (May–Nov) and less in the dry season 
(Dec–April) (RGoC, Cambodia Climate Change Strategic Plan 2014– 
2023 2013a; Thoeun 2015). At the same time, the dry spell in the middle 
of the wet season in Cambodia in August, unique to Cambodia’s climate
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context, will be longer (Nariddh 2021). With this dry spell and coupled 
with traditional rice cultivation, a long-rice variety that consumes the 
whole wet season period, will be greatly impacted, especially for subsis-
tence farmers (Chhinh and Millington, 2015). It should be noted that 
many farmers in Cambodia are still relying on rain-fed cultivation and 
they are the most vulnerable to climate change impacts. 

In Malaysia, sea level rise is projected to impact a major granary area 
in the low-lying coastal plains, northwest of the Peninsular, and affect 
coastal infrastructures such as ports and jetties. A total of 12 power plants, 
30 transmission towers, 44 substations, and up to 7% of health facilities in 
the coastal areas of Peninsular Malaysia are reportedly exposed to sea level 
rise (MESTECC 2018). While the government reports that solid waste 
facilities are not projected to be impacted by sea level rise, research indi-
cates that operating landfills and abandoned dump sites in coastal areas 
could give rise to problems (Yahaya et al. 2016, 2021). Salinisation of 
shallow groundwater aquifers is expected to contribute to water stress in 
some coastal areas and island communities (Hoque et al. 2016; Shamsud-
duha 2018; NAHRIM  2021); but the causes have not been attributed to 
human activities or sea level rise. The intrusion of saline waters is also 
expected to expand the distribution of brackish waters, which in conjunc-
tion with a warming trend would increase the risk and efficiency of malaria 
transmission. 

With a long coastline of about 8840 km, Malaysia is experiencing 
climate hazards such as coastal erosion, coastal flooding and storm surges. 
For example, part of a jetty in Langkawi has been inundated during high 
tide since 2016 and the intrusion of saline water upriver has impacted 
a water treatment plant near the coast in Johor (MESTECC 2018). 
There has also been a breach of bunds that resulted in seawater intru-
sion, impacting some 63 ha of the fertile Muda Agricultural Development 
Authority (MADA) Granary, located in the low-lying coastal plains of 
northeast Peninsular Malaysia. The area is exposed to further seawater 
intrusion, especially during the southwest monsoon. While the attribu-
tion of the observed impacts to climate change is limited, sea-level rise, 
increase in sea surface temperature, and severity of storms will further 
exacerbate impacts on coastal communities and exposed infrastructure. 
There are areas including island communities that may be exposed to 
water stress. 

Elevated sea levels and surface temperature result in the shift of repro-
duction and migration of species in the Philippines. Fisherfolk in villages
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located in Eastern Samar and Eastern Visayas experienced lower fish yield 
due to the declining quality of coastal and marine habitats (Mangaoang 
et al. 2019, 26–28). Fish vendors in Baybay, Leyte, noted that they are 
earning less due to the decline in fish catch. In addition to these impacts, 
seawater intrusion damaged crops and resulted in losses. 

In Vietnam, low-lying areas including the Mekong river delta face 
major challenges from saline intrusion, which has already forced land-
use changes, abandonment, and reduced yields in many provinces (World 
Bank, 2022; World Bank and ADB 2021a, b). In the Mekong river delta, 
during severe dry seasons, such as in 2016 and 2020 saline water has 
intruded up to 50 km inland from the coast and estuary, resulting in 
major crop damage (World Bank and ADB 2021a, b). According to a 
study by (MONRE 2021), the salt water of 4‰ in the low Mekong river 
delta is likely to intrude further 8.4–9. 5 km inland by 2050 under the 
RCP8.5. 

The Mekong Delta is the largest rice production area in Vietnam, 
making an important contribution to socio-economic development and 
ensuring food security. However, the Mekong Delta is the region most 
affected and challenged by climate change. Among them, the biggest 
challenges include sea level rise causing loss of agricultural land, drought 
and salinity intrusion causing degradation of agricultural land, high 
temperature and changes in rainfall. The delta will face significant inun-
dation risk due to sea level rise. According to climate change scenarios in 
Vietnam (MONRE 2022), sea level rise over the Mekong delta region is 
projected from 52 to 107 cm for RCP8.5 by 2100. Assuming 100 cm of 
sea level rise, 47.3% of the delta would face flood risks, including nearly 
80% of Ca Mau Province and 75.7% of Kien Giang Province (Table 1). 
Its population and economy are most vulnerable to pronounced flooding 
threats related to sea level rise than any other region in Vietnam.

3.5 Responses to Slow-Onset Events 

Any responses to SOEs in the ASEAN countries need to address the 
basic underlying vulnerability factors of these countries to SOEs. The 
Climate Vulnerability Forum (CVF) of the Global Center on Adap-
tation (GCA) has developed the third Climate Vulnerability Monitor 
(CVM3) that provides insights into more than 30 vulnerability indicators 
representing the environment, society and economy. Figure 2, derived
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from the freely accessible online CVM3 tool, shows the relative vulner-
ability of ASEAN countries to climate change in general on the Global 
Data Lab Vulnerability Index (GDL Vulnerability Index) (Huisman and 
Smits 2022). It shows various socioeconomic vulnerability factors such as 
economic growth, poverty, education, health, gender inequality, gover-
nance, demography, and access to basic infrastructure contribute to the 
climate change vulnerability in the ASEAN countries. On a 0–100 scale 
of the GDL Vulnerability Index, most ASEAN countries fall within the 
range of 15.3 (Singapore) to 54.8 (Lao PDR). Only Cambodia and Lao 
PDR cross the 50-point mark of the Index, while Thailand, Malaysia, 
Brunei, and Singapore, have vulnerability below 40 points. This indi-
cates a wide range of socio-economic vulnerability of ASEAN countries 
to climate change. This signifies that probably solutions that work in one 
country may not work effectively in another country or that they need to 
be tailored to the socio-economic context of these countries. 

Many of the socio-economic aspects covered by the above vulnera-
bility index deserve responses that span from short-term to long-term

Fig. 2 The vulnerability index of the third Climate Vulnerability Monitor for 
the ASEAN region (Source Huisman and Smits 2022) 
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periods. This is because factors such as poverty, education, and health 
have a strong linkage with the developmental progression of these coun-
tries and hence may have to be dealt with within a short period. Issues 
such as demography and access to infrastructure could be addressed 
in the medium to long term. These long-term areas are also the ones 
that show a strong lock-in effect, i.e. any changes made in response to 
climate change would continue to stay for a considerably long period 
and frequent changes may not be feasible. Hence, countries need reli-
able climate change projections and an understanding of the adaptation 
benefits of actions that they implement in the short and long term. While 
the climate change projections are improving over the period, thanks to 
the efforts well-coordinated by the UNFCC and given impetus by the 
assessments carried out by the IPCC, the same cannot be said for the 
adaptation actions. 

There is a huge gap in the way the climate change and impact 
projections are converted into identifying suitable adaptation solutions. 
The science of identifying and assessing adaptation solutions to miti-
gate location-specific climate change impacts is still in the nascent stages. 
The process is also complicated by not so well clarified and communi-
cated concepts of resilience, disaster risk reduction, vulnerability, and risk 
making it even more challenging for the local stakeholders to effectively 
assess the available solutions. Questions such as should the stakeholders 
be assessing actions and solutions for the adaptation or vulnerability effi-
cacy or risk reduction efficacy or aim at resilience are not clear. The same 
challenge can also be seen in the policy area as well. Climate change poli-
cies, as opposed to climate change actions that tend to have more physical 
interventions and social interventions, tend to have a wider area of influ-
ence and depending on what solutions they propose they may also have 
long-term implications as well. Adaptation policies also play an impor-
tant role in scaling up adaptation by providing sufficient incentives and 
impetus to them. 

Despite their importance in governing adaptation at a broader scale, 
the progress in adaptation policymaking is still in the nascent stages. For 
most countries adaptation, policies are mainly enshrined in the form of 
national adaptation plans (NAPs) as the global focus on national adap-
tation plans has largely been driven top down with the push coming 
from the UNFCCC Conference of Parties (COP), the Paris Agreement, 
Cancun Adaptation Framework, and subsequent negotiations. To date, 
among all ASEAN countries, only Cambodia submitted the NAP, while
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the rest of the countries are in the process of developing. However, 
the formulation of sub-national adaptation plans, such as city adapta-
tion plans, and sectoral and provincial adaptation plans, may be at a 
much more advanced stage than the national adaptation plans. It could 
take several more years before most ASEAN countries complete their 
NAPs and for them to incentivise sub-national adaptation plans. ASEAN 
also being one of the active inter-governmental bodies at the regional 
level, also needs to develop a regional adaptation plan and efforts are 
well underway with discussions to shape such a plan already begun. For 
example, the ASEAN has already created an ‘ASEAN Regional Plan of 
Action for Adaptation to Drought 2021–2025’ (ASEAN 2021a, b). 

Completing regional and national adaptation plans will help countries 
to guide adaptation actions in a much more coherent manner. More 
importantly, they will have good guidance on focusing on issues that need 
long-term and sustained emphasis as opposed to focusing on short-term 
and immediate outcomes that may be short-lived. Short-term responses 
often provide a false sense of security and dependency and hence there is 
a need to identify those measures that can have long-term impacts. 

From the point of view of moving from a short-term focus to a long-
term, issues such as monitoring and evaluation (M&E) of adaptation play 
an important role as well. For this, M&E of mitigation actions could 
provide a good starting point as ASEAN countries have already made 
significant progress in M&E of mitigation actions and this learning can 
guide the adaptation as well. Some of the challenges involved in M&E of 
adaptation actions are also related to the challenges of measuring adap-
tation or adaptation metrics (Prabhakar and Srinivasan 2011). Though 
several ideas have been proposed to measure adaptation, the major 
limiting factor for operationalising these metrics appears to be a lack of 
clear contexts such as adaptation benchmarks or adaptation targets or 
adaptation goals against which the progress in adaptation can be measured 
and reported. While developing such metrics and corresponding adapta-
tion goals could take time, countries such as Indonesia are at the forefront 
of developing climate change vulnerability indices that they propose to use 
as a means of tracking adaptation over a period. These bottom-up expe-
riences emerging in the region could be considered for wider application 
in the region. 

Regional cooperation appears to be an essential aspect of the fight 
against SOEs in the ASEAN region. As the region is already ripe for 
such regional cooperation with initiatives such as the ASEAN Working
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Group on Climate Change (AWGCC), and the proposed work plan of the 
AWGCC can usher the region into strong regional cooperation on climate 
change. The 2014 drought has in particular made the region realise such 
as strengthening cooperation in responding to climatic events. There are 
already proposals to prepare an action plan for climate change adaptation 
and mitigation for the ASEAN region (ASEAN 2021a, b). Realising such 
proposals would go a long way for the region to strengthen cooperation 
to mitigate SOEs as well. 

One of the least realised needs of the region is in the area of natural 
resource monitoring. With more emphasis on nature-based solutions, the 
need to monitor the biophysical resources in the ASEAN region receives 
even more attention. Further, the looming threat of loss of biodiversity, 
deforestation and calls to incorporate natural resources accounting into 
the Gross Domestic Productivity (GDP) strengthens the need to even 
more closely monitor biophysical resources in the region. While defor-
estation monitoring is well-developed, the monitoring of biodiversity loss 
and ecosystem function loss is not well-developed. 

Countries such as Myanmar that heavily rely on natural resources (e.g. 
mining) for their economic prosperity are at the forefront of the benefac-
tors of such monitoring. This is also an important area where the country 
could cooperate at the regional level. Closely related issues are the issue 
of macro- and micro-level data that can support various aspects of climate 
change risk management including strengthening climate change projec-
tions, impact assessments and climate change forecasts. The improved 
weather data are also necessary to strengthen the medium- and long-
term weather predictions that can help farmers to take appropriate choices 
well in time. While measures to strengthen severe weather forecasting are 
rapidly underway, the same level of emphasis is required in the area of 
SOEs as well (WMO 2021). 

Integrated coastal zone (ICZ) management has evolved as an impor-
tant measure for addressing a wide range of issues such as coastal degrada-
tion, mangrove restoration, tsunami risk reduction, and protecting coastal 
erosion. Though the meaning and implementation mechanisms vary from 
country to country, ICZ provides a strong example of how integrated 
solutions can be made successful when employed in a limited context as 
in the case of coastal areas. Such integrated solutions are also required to 
address issues such as land degradation beyond coastal zones, soil salin-
isation and sea level rise. Regional bodies such as the Mekong River 
Commission (MRC) and Partnerships in Environmental Management
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for the Seas of East Asia (PEMSEA) on biodiversity are well placed to 
contribute to developing integrated solutions in the ASEAN region. 

In Malaysia, efforts are underway to strengthen climate change adap-
tation with a focus on the management of water resources and security, 
coastal resources, agriculture and food supply, urban and infrastruc-
ture resilience, public health, forestry and biodiversity, and cross-sector 
approaches (GOM 2021). Systematic observations are conducted to 
monitor hydrologic parameters, drought information, and sea level 
changes. Models are also being developed to integrate sea level rise, 
storm surges, abnormally high tides and high rainfall for early warning 
and assessment of future scenarios (MESTECC 2018). The inputs will 
be channelled into Integrated Shoreline Management Plan and coastal 
development plans. Minimum platform levels are being established for 
new developments in the coastal areas to increase the resilience of coastal 
facilities. High-resolution coastal inundation maps and comprehensive 
assessments for major sectors are planned to identify clearer options for 
adaptation, including nature-based solutions and green-grey infrastruc-
ture (GOM 2021). Improved water management such as the building of 
check dams and tube wells, and early warning systems in coastal peat lands 
have contributed to reducing the occurrence of forest fires during dry 
spells and El Niño events. Outreach activities are focused on the conser-
vation of the coastal environment, peat land and peat swamp forests, 
including replanting of mangroves, as well as food and water security, 
among others. Such informal environmental education is conducted in 
collaboration between public agencies, non-governmental organisations, 
and the private sector. More recently, there is a concerted effort to trans-
form the water sector, which offers an opportunity to strengthen the 
integrated river basin management and integrated flood management 
approaches, for more effective land use planning in the country (EPU 
2021; GOM  2021). 

Biodiversity management is also being strengthened through the 
enhancement of the national forest inventory and monitoring of the 
marine environment as well as conservation efforts. In Peninsular 
Malaysia, the conservation of the Central Forest Spine has contributed 
to enhancing the resilience of forests to climate change. In Borneo, a 
major transboundary conservation programme initiated in 2007 by the 
Governments of Brunei, Indonesia, and Malaysia, in collaboration with 
non-government organisations, has contributed to improving commu-
nity welfare as well as reducing deforestation, forest degradation, and the
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associated loss of biodiversity and ecosystem services. Forest enrichment 
is a major focus, where tree planting activities are conducted in logged 
forests and degraded areas using native species. In addition, sustainable 
agriculture development is also a vehicle for enhancing the environment 
and biodiversity in the country. Marine biodiversity resilience is being 
enhanced through the control of overfishing, prevention of habitat loss, 
habitat rehabilitation, biodiversity restoration, the establishment of addi-
tional protected areas, and enforcement of regulations to maintain critical 
habitats such as mangroves, seagrasses, and coral reefs. Active conserva-
tion of marine turtles is also conducted through the establishment of 
hatcheries in the country. 

The adaptation measures that can help address SOEs in the Philip-
pines should focus on the proper delineation of coastal areas to suitable 
uses, and programmes that will generate alternative livelihood to support 
stakeholders who are dependent on marine resources for livelihood and 
subsistence. 

Rehabilitation of degraded coastal areas such as mangroves and beach 
forests is a relevant strategy to protect coastlines against SOEs and 
extreme climate conditions. To help vulnerable communities adapt to 
the impacts of SOEs, information, education, and communication (IEC) 
campaigns should be strengthened to build the awareness of the commu-
nities. 

For decades, Vietnam has enacted various programmes, policies, and 
legislations to adapt to climate change and address its impacts. For 
example, laws related to climate change adaptation including Laws on 
Fisheries, Law on Cultivation, Law on Husbandry, Law on Biodiversity, 
Law on Environmental Protection, Law on Forestry, Law on Natural 
Disaster Prevention and Control, Law on Natural Resources and Envi-
ronment of Sea and Islands, Law on Hydrometeorology, Law on Water 
Resources and Law on Dikes have been approved (Vietnam Gov 2020, 
2022). In addition, the National Adaptation Plan (NAP) on climate 
change and the National Climate Change Strategy (NCCS) was approved 
by Decision 1055/QD-TTg dated 20/7/2020 and Decision 896/QD-
TTg dated 26/7/2022, respectively. Currently, the National Action Plan 
Responding to Climate Change by 2030 is under processing for approval 
to concretise actions to implement the strategic tasks defined in the 
NCCS. 

Given the mandate, line ministries and provincial-level governments 
have developed specific climate change policies at their respective levels
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such as climate change action plans, plans for implementation of the 
Paris Agreement and integrating climate change in sectoral development 
strategies (Vietnam Gov 2022). Typical adaptation models have also 
been developed and replicated, such as flood-resistant housing in many 
provinces in the Central region and a small-scale seawater desalination 
system in Ca Mau province, and salt-tolerant crops have been success-
fully bred in Mekong delta provinces (Vietnam Gov 2020). Moreover, 
many programmes and projects to adapt to climate change have been 
implemented showing uninterrupted efforts of Vietnam in climate change 
adaptation (Table 2).

4 Major Challenges 

Despite the progress in adapting to SOEs presented in the previous 
section, the ASEAN region still faces some challenges. Institutions play 
an important role in the fight against SOEs we observe that there is a 
limited focus of institutions on some of the SOEs such as salinisation, 
ocean acidification, and sea level rise in the region. Issues such as ocean 
acidification are found to be beyond the jurisdiction and capacity of many 
countries to address by themselves and they see the need for coordinated 
action, especially at the global level. 

Though some progress has been made in the monitoring land use 
changes, especially with a focus on forests, one of the major challenges 
in addressing the slow-onset events is the limited progress in compre-
hensive bio-physical monitoring systems in ASEAN countries covering 
water resources, forests, land, and biodiversity. The focus is especially 
lacking in the area of biodiversity monitoring and ecosystem services. 
Technology applications in this area are on the rise but still at nascent 
stages, such as remote sensing applications for biophysical resources, 
monitoring of drought and sea level rise, and early warning systems, etc. 
The limited data and quality of data mean limited use of available data for 
policy decision-making, a major challenge for many developing countries. 
Limited regional cooperation on the issue of data sharing and data stan-
dardisation in specific needs to be promoted for data harmonisation for 
designing regionally usable information and database and solutions. 

Several methodological issues need focus. Slow on-set events are highly 
confounded with other biophysical and human processes, so isolating 
cause-effect relationships is challenging. Rigid sector-focused assessments 
often do not capture these changes. Developing case studies that isolate
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human interventions with that of climatic changes in assessing the impacts 
and progression of SOEs is important. 

There is no systematic monitoring of slow-onset events in many coun-
tries. There have been some introductions to the use of the Standardised 
Precipitation Index (SPI) to monitor drought but it is just in the pilot 
phase among non-governmental organisations (NGOs) for their inter-
ventions. The application of these developments to desertification is 
still unknown. Desertification, as a slow-onset disaster, is very hard to 
address from many different aspects. First, it is very hard to know the 
onset of the event. There are many efforts to develop early warning 
systems in Cambodia but yet to materialise (UNDP 2022). The ability 
to provide early warning for desertification and agricultural production 
would require long-term forecasting so that farmers can decide which 
crop variety they would produce during the season or change to another 
type of crop so that it is matching to the anticipated rainfall. Second, 
understanding desertification is still limited from academic to policy devel-
opment; as a result, it is remaining in development challenge in the region 
(RGoC 2013b). 

The current climate projections in Malaysia are unreliable and have 
to be applied judiciously, particularly concerning high investment deci-
sions (Pereira and Zain 2022). Other approaches have to be developed 
to identify potential climate change impacts so that appropriate adapta-
tion measures can be identified. Coastal hydrodynamic simulation needs 
to be enhanced to incorporate sea level rise impacts for vulnerable coastal 
regions in Malaysia (MESTECC 2018). Design standards and develop-
ment guidelines in coastal areas must be enhanced to enable proactive 
adaptation to sea level rise. Systematic observations and research are 
insufficient on the potential impacts of climate change on forests and 
biodiversity; this aspect is not well incorporated as a component of 
Sustainable Forest Management in the country. In addition, the country 
has yet to develop a comprehensive National Adaptation Plan. An adap-
tation plan that integrates elements of disaster risk reduction from the 
Sendai Framework and the Sustainable Development Goals is critical to 
guide the systematic implementation of no-regret adaptation measures for 
all sectors. Lack of capacity and awareness of the full chain of implications 
of climate change impacts by key stakeholders in all major sectors, is also 
a major challenge.
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Addressing SOEs in Vietnam is still facing some major shortcomings, 
particularly in the implementation of adaptation policies and in trans-
lating the guiding principles into practice. Firstly, efforts to respond to 
climate-related hazards often focus on short-term emergency actions and 
recovery, with limited attention paid to long-term prevention and proac-
tive response activities. Secondly, hard measures are dominant compared 
to soft measures. Additionally, although most ministries and provinces 
have developed and/or updated their climate adaptation plan, the imple-
mentation of these plans has been very limited due to financial deficits. 
Another gap is the lack of stakeholder participation in adaptation plan-
ning and implementation, especially the limited engagement of local 
communities and/or commune-level government (Espagne et al. 2021). 
Also, there is a lack of regulations, incentive mechanisms and solutions 
to improve the role and position of women in policy formulation and 
implementation of climate change response (Vietnam Gov 2022). 

5 Conclusion 

This chapter reviewed the slow-onset climate events (SOEs) in the 
selected ASEAN countries inspired by the APN project entitled ‘Inte-
grating CCA, DRR and L + D to Address Emerging Challenges due 
to Slow-Onset Processes’ implemented in Malaysia, the Philippines, 
Cambodia, Myanmar, and Vietnam. Using a DPSIR framework, the 
chapter laid out drivers and pressures, status, impacts of SOEs and 
responses of countries to SOEs. It attempted to provide an alternative 
framework to take a stock of the situation of SOEs in the region. It is 
evident from the discussion that the vulnerabilities of ASEAN countries 
to climate change fall on a spectrum with countries such as Lao PDR 
and Cambodia being highly vulnerable to climate change. While climate 
change is the major driver of SOEs in the region, the chapter has laid out 
the human factors that aggravate the SOEs and their impacts. SOEs such 
as sea level rise and salinity are highly interrelated and hence adaptation 
measures could seek synergies as well. 

ASEAN has a strong regional mechanism in place and the mitigating 
SOEs could benefit from the regional cooperation. The cooperation 
should benefit countries in the areas of data sharing and data harmon-
isation. Strengthening natural resource monitoring can provide benefits 
beyond the adaptation such as in the area of natural resource accounting 
for GDP. The synergies in the area of M&E of adaptation are possible
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with the strengthening of databases. M&E of changes in biophys-
ical resources could benefit strengthening nature-based solutions while 
addressing the loss of biodiversity and ecosystem services. 

Countries also need to develop methodologies that isolate 
confounding effects and provide structured cause-effect relations in 
impacts. This can provide clarity in responding to SOEs as SOEs tend 
to last long-term with ample interaction with other human-induced 
pressures. Land use planning is receiving an impetus in the region with 
countries such as the Philippines integrating climate change projections 
into land use decisions and planning. Related measures in coastal zone 
regulations will effectively mitigate SOEs related to seal level rise, saline 
water intrusion, salinisation, etc. Land use planning can also promote 
policy and planning strategies that integrate CCA, DRR and loss and 
damage. 

Slow-onset events are not as well understood as sudden events such 
as typhoons; hence they tend to receive less attention among academics, 
policymakers, and farmers. In Malaysia, the integration of climate change 
adaptation and disaster risk reduction is a major focus of the national 
development plan. Capacities and mechanisms are being strengthened 
to reduce disaster risks, loss, and damage and improved the manage-
ment of socio-economic and environmental impacts. The transformation 
of the water sector, with emphasis on integrated river basin manage-
ment, is an important vehicle to pursue land use planning to manage 
both fast and slow-onset climate hazards. The management of water 
resources and security, coastal resources, agriculture and food supply, 
urban and infrastructure resilience, public health, forestry, and biodiver-
sity are also important aspects that can be considered using this approach. 
Climate change has been appearing rapidly at the national-level discourse 
in Vietnam, and this is expected to accelerate in the twenty-first century. 
Countries are increasingly seeing human activities such as urban devel-
opment, population growth, and migration increasing the vulnerability 
to SOEs. To proactively mitigate and enhance resilience to the impacts 
of SOEs, it is recommended to develop mechanisms to enhance the 
participation of various stakeholders in the policy processes and imple-
mentation through a constant dialogue mechanism, and to mobilise 
financial resources to support climate change adaptation.
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SWOC Analysis on the Proposed Linkage 
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Abstract Climate change impacts, particularly climate-related disasters, 
are increasingly affecting Southeast Asia. This chapter addresses the link-
ages between Climate Change Adaptation (CCA), Disaster Risk Reduc-
tion (DRR) and Loss and Damage (L&D) in low-lying coastal cities of 
Indonesia, the Philippines, Thailand and Vietnam. The project proposed
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an integration framework to support risk governance in these coun-
tries and beyond. The chapter reviews L&D assessment activities in 
the research countries, critically analyses the proposed framework and 
suggests further improvements for better application of integrating DRR, 
CCA and L&D to address climate change challenges in the area. The 
chapter highlights the need for an integrated approach to address climate-
related disasters, which can contribute to reducing L&D in the vulnerable 
communities of Southeast Asia. The chapter emphasises the importance 
of coordinated efforts and cooperation among different stakeholders, 
including governments, communities and experts, to achieve effective risk 
governance and enhance resilience in the face of climate change. 

Keywords Loss and damage · Climate change adaptation · Disaster risk 
reduction · Climate-related disasters · Resilience 

Highlights 
. It is necessary to link DRR, CCA and L&D to cope with climate 
change issues and to be more resilient to climate-related risks in the 
countries, helping mainstream climate change aspects in to the policy 
and development activities 

. Existing frameworks collect data on disaster-related loss and damage 
in these countries, but the lack comprehensive coverage of intangible 
costs inherent in the Loss and Damage (L&D) concept.
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. To implement the framework, there is a need to strengthen the 
database, stakeholder engagement, financial assistance, risk gover-
nance, communication methods, technical capacities and specific 
assessment. 

1 Introduction 

Southeast Asia (SEA), including the Philippines, Vietnam, Thailand, 
Indonesia and Cambodia is more vulnerable to the effects of extreme 
climate-related events, including flooding, sea level rise and tropical 
storms and drought. Climate change-induced alterations in rainfall, 
temperature, sea-level, and disaster patterns are anticipated to significantly 
exacerbate vulnerabilities in the region, especially within the agriculture 
sector and low-lying coastal cities (IPCC, 2022, chapter 6; Dodman 
et al., 2022). Additionally, given their positioning in low-lying coastal 
areas with densely populated regions, cities in this area are projected 
to experience substantial rises in average economic losses from flooding 
between 2005 and 2050 (Dodman et al., 2022). Extreme rainfall due to 
tropical depressions/storms cause serious floods in these countries and 
significantly damages infrastructure (urban and rural), livelihoods (agri-
culture), freshwater availability, health and the properties of local citizens 
(Harmeling & Eckstein, 2013). Additionally, slow-onset events such as 
extreme temperatures and the urban–heat island effect also increase the 
vulnerability of those cities to climate change (Dodman et al., 2022). 

For decades, DRR and CCA have been seen as probable solutions to 
climate problems to address the negative impacts of climate change, 
including climate-related disasters. CCA is considered as an adjust-
ment process to actual and/or projected climate and its effects, in 
order to lessen harm, including harm relating to climate-related disas-
ters, and/or increase beneficial opportunities (IPCC, 2007). Meanwhile, 
DRR supports preventing new and reducing existing disaster risks and 
managing residual risks UNISDR (2017). DRR is a process aimed to 
lessen risks from climate–induced or non-climate-induced sudden–onset 
events (Kreienkamp & Vanhala, 2017). DRR and CCA overlap signifi-
cantly. Hence, in the context of the increasing impact of climate-related 
issues, the linkage between DRR and CCA is believed to enhance the 
resilience of communities and attain sustainable development goals (Shaw 
et al., 2016).
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However, it is also believed that under the gravity of the current 
climate situation, uncertainty of the future change of climate and compli-
cated socio-economic systems, decision makers also need to address the 
definition of loss and damage. The term “loss and damage” expresses 
the manifestation of issues as a result of climate change in developing 
countries (UNFCCC, 2008), which cannot be avoided by efforts of the 
CCA (UNFCCC, 2014) and could be averted by mitigation (UNFCCC, 
2013; 2016). They are unavoidable adverse effects of climate change 
occurring when the impacts of climate change go beyond the ability of 
people/systems to deal with and/or to adapt to (Huq et al., 2013)— 
the “residual impacts”. The impacts are caused from both sudden and/or 
slow-onset events. As assessing the impacts of these events is not straight-
forward, people talk about economic and non-economic loss and damage. 
Meanwhile, Loss and Damage (L&D) is aimed at showcasing policies and 
strategies addressing loss and damage in the UNFCCC Warsaw Interna-
tional Mechanism. Then, it is understood that L&D is meant to express 
a comprehensive process that begins with climate change mitigation and 
extends to the application of climate change adaptation, including the 
integration component of CCA linkages with DRR to address problems of 
climate-related disasters, then culminates in demonstrating L&D resulting 
from unavoidable climate change issues. 

L&D could help to unite CCA and DRR solutions to reduce the nega-
tive impacts of climate change. The information on loss and damage 
is important for decision-makers, policymakers and other stakeholders 
to comprehend and implement appropriate actions and legal docu-
ments. Loss and damage under assessments relating to DRR, such as 
post-disaster damage and needs assessments, would provide informa-
tion on climate-related disasters CCA programmes; meanwhile, CCA 
programmes could receive and send information on slow-onset events 
of climate change for DRR activities to address climate change-related 
disaster. Since the UNFCCC Warsaw International Mechanism, L&D 
has received more attention from society and can be used in climate 
change negotiations, and international/national efforts can be established 
to promote the role of L&D in DRR and CCA efforts for L&D in DRR 
and CCA ‘s more climate-resilience strategies. 

In order to support international mechanisms to facilitate regional 
coordination on CCA, DRR, and L&D, APN has supported a series 
of scientific research and capacity development efforts in linking CCA, 
DRR, and L&D by way of its Climate Adaptation Framework. The 
research projects on the Linkage between Climate Change Adaptation 
(CCA), Disaster Risk Reduction (DRR), and Loss and Damage (L&D):
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Case Studies in the Low-lying Coastal Cities of Indonesia, Philippines, 
Thailand and Vietnam, is one of those projects. Based on the results 
of the research project, this paper will (1) provide an overview of L&D 
assessment activities with climate change and disaster risks in the research 
countries, (2) critically analyse the proposed framework to link DRR, 
CCA and L&D, and (3) propose additional suggestions for a better 
application of the integration linkages between DRR, CCA and L&D to 
effectively address climate change challenges in the area. 

2 Methodology 

2.1 Literature Review 

A large number of legal documents relating to DRR and CCA as well 
as related reports and research in Indonesia, Philippines and Vietnam 
were reviewed in the from 2014 to 2022 to address two main questions: 
(1) Are there frameworks for assessing climate risks in these coun-
tries, including loss and damage? and (2) Review existing frameworks for 
assessing L&D due to climate-related disasters. 

2.2 Focus Group Discussions 

During the period 2014–2016, at least two national workshops were 
conducted in each country, facilitating focus group discussions with repre-
sentives from government agencies, academia, local authorities and other 
stakeholders involved in an activity relating to DRR, CCA and L&D in 
Philippines, Indonesia and Vietnam. This method yields detailed infor-
mation as well as stakeholders perspectives on the topic. Furthermore, it 
helps validate key findings from literature reviews and discuss the potential 
to link DRR, CCA and L&D proposing a framework to integrate these 
concepts. 

2.3 Key Informal Interview 

In November and December 2022, an open-ended questionnaire was 
prepared for key informal interviews with academia, representatives of 
several NGOs and government agencies in Vietnam, the Philippines and 
Indonesia as well as experts in DRR and CCA activities. Interviews were 
conducted. The interviews were aimed at analysing the Strengths (S), 
Weaknesses (W), Opportunities (O) and Constraints (C) (SWOC) of 
applying a proposed framework to link DRR, CCA and L&D.
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3 Results and Discussion 

3.1 Current Loss and Damage System in Researched Countries 
in Southeast Asia 

3.1.1 Overview Research on Loss and Damage in Southeast Asia 
Loss and Damage (L&D) is a new concept in terms of the residual risk 
of climate change. An existing framework for L&D assessments is not 
likely to be available at the regional or national level. However, there 
are relevant initiatives and/or mechanisms in regions/sectors/countries. 
These initiatives/mechanisms vary in scope, time, place and type of 
climate stressors and approaches (Lasco et al., 2017). National post-
disaster assessment systems for DRR activities in researched countries are 
a significant example of the mentioned mechanisms/initiatives. Gener-
ally, the systems generated both monetary (damaged houses/cars/boats/ 
roads/factories, etc.) and non-monetary (deaths, injuries, etc.) negative 
impacts of (climate-related) disasters. 

Related post-disaster assessment systems for DRR activities could be 
viewed as an example for a L&D system. The systems are designed to 
collect both monetary and non-monetary negative effects of climate-
related disasters, including extreme weather events, which may 
be directly computable or not. Data from post-disaster assessments serve 
to reduce disaster risks (DRR), aiding in identifying needs in impacted 
areas/regions to support their first-aid, rehabilitation, and recovery (UN 
ECLAC, 2014). 

Additionally, the negative impacts of past extreme weather events also 
provide input for policymakers to develop legal documents, programs, 
and projects on CCA, as climate change is protected to increase risks from 
such events in the long term. For example, historical data on the impact of 
climate-related disasters and the uncertainty surrounding climate change 
serve as inputs when the governments of OECD countries develop 
projects, legal documents, and programs through a “climate lens”. South-
east Asia countries such as the Philippines, Vietnam, Indonesia and 
Thailand are encouraged to consider historical data on the impact of 
climate-related disasters and possible trends of climate change scenarios 
when developing national, regional and sectoral programs and projects, 
and legal documents. Climate proofing is a compulsory requirement from 
donors such as the Asia Development Bank and World Bank when those 
countries need support from them. 

Based on the literature review and key informal interviews conducted 
during the period 2014–2016 for the project Linkage between Climate 
Change Adaptation (CCA), Disaster Risk Reduction (DRR) and Loss
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and Damage (L&D): Case Studies in the Low-lying Coastal Cities 
of Indonesia, Philippines, Thailand and Vietnam, existing systems and 
tools related to post-disaster assessment systems/disaster database systems 
for L&D assessments in Vietnam, Indonesia and the Philippines are 
presented in Table 1.

Along with more than 180 other countries, the researched coun-
tries implement Sendai Framework for Disaster Risk Reduction, and it 
is evident that there is a need to assess the responding needs of affected 
places. Hence, the countries have existing systems relating to post-disaster 
assessment. Generally, the information is collected from the local to 
central level (for example, the system in Indonesia, Vietnam) that could 
be used for DRR planning in the affected areas. For the more specific 
assessments relating to both DRR and CCA activities in these countries, 
assessments would be conducted by assessment team(s), including repre-
sentatives from sectoral agencies and stakeholders (for example, experts, 
academia, etc.). This information would not only be used for quick relief 
but also for further recovery and further planning activities. 

At the moment, not only state actors (for example, military, central 
government and ministries) take part in disaster risk management activi-
ties in the countries but also non-state actors (for example, communities, 
private firms, civil society, non-government organizations, academia, etc.) 
(Lassa, 2013; Lasco et al., 2017). Non-state actors would not only 
participate in damage assessment activities, but also utilize informa-
tion from government reports to promptly aid local communities and 
instigate further planning for DRR and CCA activities. 

3.2 SWOC Analysis of the Proposed Regional Framework of Linkage 
Between DRR, CCA and L&D 

3.2.1 Overview of Suggestion and the Proposed Regional 
Framework 

According to Lasco et al. (2017), DRR and CCA activities should imple-
ment a framework that has a holitsic approach to integrating L&D 
information into the system addressing climate impacts/disasters through 
CCA and DRR strategies. The framework is shown in Fig. 1. The  
proposed framework emphasises the importance of L&D assessment 
systems in improving the effectiveness of DRR & CCA activities in 
consideration of current and potential challenges and opportunities. To 
specify:
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Table 1 The L&D assessment system in collaborating countries 

Countries Assessment tools and purposes Components & Key actors 

Philippines – Post-Disaster Needs Assessment 
(PDNA) to assess the (financial, 
technical and human) demands 
for “recovery, reconstruction and 
risk management”. 

– Includes 3 main parts: 
(1) Damage Assessment and 

Loss Assessment (DALA) 
caused by disasters. 

(2) Human Recovery Needs 
Assessment 

(HRNA), an 
(3) Proposal of Recovery 

Framework for immediate 
recovery within 2 years 
and long-run growth 
beyond 3 years. 

– Key actors: 
Local Government Units, sectoral 
agencies, the Office of Civil 
Defense (OCD). The National 
Disaster Risk Reduction and 
Management Council 
(NDRRMC), PDNA team, 
and cabinet cluster. 

Vietnam – Damage Assessment and Need 
Assessment (DANA) to assess 
physical and financial damage, and 
assess needs for quick relief and 
compensation to disaster-stricken 
communities. 

– Includes 2 main parts: 
(1) Physical and financial 

damage assessment: in 13 
sectors. 

(2) Needs assessment include 
immediate relief needs, 
post-disaster and recovery 
needs. 

– Data is collected from local to 
central levels via the 
Committee for Natural 
Disaster Prevention and 
Control (CNDPC) and 
General statistics Office 
(GSO)*—according to Law on 
Disaster risk management and 
Joint Circular No. 43/2015/ 
TTLT-BNNPTNT-BKHDT 
dated Nov 23, 2015, on 
guidance for producing 
statistics of, and assessing 
damages caused by, natural 
disasters.

(continued)
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Table 1 (continued)

Countries Assessment tools and purposes Components & Key actors

Disaster Information Management 
System (DesInventar) to report 
disaster impacts in Vietnam. 

The data is collected from 
the local to the central level via 
the systems of the Committee for 
Natural Disaster Prevention and 
Control (CNDPC) and 
the General Statistics Office 
(GSO)*. 
Then the information on loss and 
damage inputs into the 
(DesInventar) system. 

Socioeconomic Impact Assessment 
(SEIA) to assess the socioeconomic 
impacts of intangible factors which 
would support figuring out the 
resilience and/or recovery ability of 
research places (APEC, 2009). 

SEIA  would help to fill  the gap  
of other assessment frameworks 
(especially social gaps) in DRR 
and CCA activities. 

Indonesia – Risk Retention and Risk Transfer 
(pilot project) to provide 
emergency aid, social safety nets 
and contingency fund/loan which 
would help to transfer risk (eg. 
risk in agriculture—farming) 
through an insurance mechanism. 

Key actors: Government agencies 
(Ministry of Agriculture, National 
Boards of Disaster Management, 
Military Forces), 
Non-Government Organizations, 
academia, private sector. 

Disaster database system (Data 
Informasi Bencana Indonesia, DIBI) 
has been developed basing on the 
DesInventar system since 2006. It 
includes communication forums that 
help to (1) collect, validate and 
store disaster data (UNDRR, 2020); 
(2) integrate risk mapping and 
risk-informed planning. Hence, it 
would support localizing DRR 
planning. It would provide 
information for risk identification, 
policy formulation, and funding 
prioritization based on disaster 
trends in the local areas. 
Post-Disaster Needs Assessment 
(PDNA) and similar assessments 
were also applied for tsunamis, 
earthquakes, and some flooding 
cases (Jibiki, 2020) for years. 

Local Disaster Management 
Agencies (BPBD) (the data is 
collected from central—local); 
BRR (Badan Rehabilitasi dan 
Rekonstruksi:The Agency for the 
Rehabilitation and Reconstruction 
of Aceh/Nias) (Jibiki, 2020). 
Non-government Organizations, 
academia.
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Fig. 1 Regional L&D integration framework 

– The current and potential climate stressors to social ecological 
systems are presented by the linkage from blocks 1–3. According to 
Warner et al. (2013), the change and uncertainty of climate variabil-
ities in ecosystems are climate stressors. The stressors would impact 
the magnitude of the disaster and socioecological systems, in which 
the socioecological system is a complex system linking social actors 
and community institutions. They would interact and change to 
adapt to the change in the environment (including climate factors). 
As a result of their adaptation strategies and interactions, the impacts 
of climate stressors in the systems would vary. 

– Block 4 L&D assessment 
+ Under a proactive approach, block 4A shows further L&D 

information for a better DRR and CCA activity for both slow-
and sudden-onset events. To obtain the necessary information, 
L&D assessment activities have taken into account the potential 
socioeconomic impacts of climate change. The assessment should
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socioeconomic modelling, cost–benefit analysis and climate projec-
tions. 

+ Block 4B presents current L&D assessments, categorised into 
both rapid assessment (4B.1) and in-depth assessment (4B.2). Data 
from 4B.1 could be used for quick relief (and recovery planing. 
Meanwhile, in-depth assessment (4B.2) should be applied for both 
sudden and slow-onset events, employing exiting national assess-
ment tools and specialized research from assessment teams. The 
results would contribute to developing comprehensive planning for 
short, medium and long-term DRR and CCA activities, thereby 
reducing maladptation to climate change and enhancing the resiliene 
of affected areas. Results of 4B.2 would also be used to define 
lessons learned after extreme events. The in-depth assessments would 
give more specific information on intangible L&D, which rapid 
assessment would not provide. 

– Block 5—Resilience building (improving the resilience of socioeco-
nomic and ecological systems) and Block 6—implementation. 

+ The information from block 4 is a significant input for attempts 
to enhance resilience of the system as well as the effectiveness of 
DRR &CCA activities. To improve the resilience of the system, 
managers need to consider short- medium- and long-term plans. 
Additionally, these assessments aim to address questions such as 
whether current policies may lead to maladaptation in the future, and 
if there is a necessity to establish new policies regarding budget allo-
cation and strategies for DRR and CCA activities. 

+ At block 6, managers might consider what measure should 
be taken to improve the implementation of activities. They should 
consider who needs to be involved and what steps are necessary 
to implement further activities that contribute to improving the 
resilience of the system. Additionally they should assess whether the 
resilience strategies proposed in include on the priority lists of the 
government. 

– Block 7 highlights the significance of monitoring and evaluating 
the Integration Framework which links DRR, CAA and L&D. 
Sets of indicators should be established to monitor whether the 
issues of current systems are being addressed. Within the integrated 
framework, managers might consider if activities are effectively 
reducing L&D of the system; increase resilience of the system and if 
they help to reduce the vulnerability of socioeconomic and ecological 
systems to climate change impacts.
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3.2.2 SWOC Analysis of the Proposed Framework 
In 2017, Lasco et al. have pointed out 7 mains challenges to linkage DRR, 
CCA and L&D in the report of the APN project on Linkage between 
Climate Change Adaptation (CCA), Disaster Risk Reduction (DRR), and 
Loss and Damage (L&D): Case Studies in the Low-lying Coastal Cities of 
Indonesia, Philippines, Thailand and Vietnam. Those challenges are data, 
governance, translation, funding, assessment information, partnership and 
technical capacity. 

The key-informal interview updated by additional research in 2022 is 
trying to fill up the SWOC analysis of the mentioned challenges to link 
DRR, CCA and L&D in the contexts of DRR and CCA policy changes 
in researched countries as well as the updated information from COP 26 
and 27. Table 2 shows results of SWOC analysis of the holistic framework 
to linkage DRR, CCA and L&D.

4 Recommendation and Conclusion

– The research attempted to understand emerging issues of CCA 
and DRR activities with regard to L&D at the local, national and 
regional scales. It is clear that L&D is a new concept to many stake-
holders who take part in DRR and CCA activities. However, the 
linkage between DRR, CCA and L&D could be necessary to increase 
the resilience to climate change and disaster risk in the researched 
countries. A holistic framework to link DRR, CCA and L&D is 
necessary for climate mainstreaming into socioeconomic develop-
ment and to raise early warning information for early action to deal 
with climate-related risks. 

– There are existing frameworks for L&D assessments in the coun-
tries studied. Information from the framework is mostly economic 
costs of tangible loss. There is a need to strengthen baseline data 
for intangible L&D. Additionally, due to a lack of available data, 
assessment information for specific sectors, risk governance, commu-
nication methods, technical capacities, a strong partnership and 
funding assistance, there are many difficulties to enhance the appli-
cation of the proposed framework to integrate DRR, CCA and 
L&D. 

– Under new conditions in 2023 following COP 27, where L&D 
has become an emerging topic, the mentioned difficulties to link 
DRR, CCA and L&D remain obstacles in the effectiveness of DRR 
and CCA management systems in the countries studies for several 
reasons: (1) L&D is a new concept to many stakeholders and there
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are limited opportunities to strengthen knowledge and technical 
capacities of stakeholders in the management systems; (2) there is a 
need to establish guidelines and regulations on L&D in the existing 
DRR and CCA framework in those countries; and (3) a lack of 
financial assistance is still one of the main obstacles. There is a 
need to strengthen the active involvement of stakeholders including 
non-state actors in the framework of linking DRR, CCA and L&D.
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Linkages Between Disaster Risk Reduction 
and Climate Change Adaptation 

in the Context of Increasing Climate 
Change-Induced Loss and Damage 

in Vietnam 
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Abstract Recently, worldwide loss and damage caused by sudden 
extreme weather and climatic slow-onset events have increased dramat-
ically and adversely affected the development of many countries. Vietnam 
is no exception to this. In other words, climate change-induced losses 
and damages in Vietnam are inevitable and tend to increase in the future.
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Therefore, developing a mechanism to address the loss and damage at the 
national level through strengthening the linkage between climate change 
adaptation and disaster risk reduction is of great importance. This paper 
aims to derive potential linkages between adaptation and disaster risk 
reduction from the perspective of loss and damage through legal and 
policy analysis and expert interviews. An important component of both 
disaster risk management and climate change adaptation is the appropriate 
allocation of efforts in disaster management, disaster risk reduction and 
risk sharing through the risk management framework. 

Keywords Climate change · Adaptation · Disaster risk reduction · Loss 
and damage · Mechanism · Vietnam 

Highlights 

. To ensure the success of an integrated mechanism for DRR and CCA 
to address L&D, a fundamental change in the thinking of those 
responsible for building and performing these activities is urgently 
needed. 

. The integrated mechanism to address loss and damage requires a 
fundamental transition in policy formulation and implementation, 
from a sector-by-sector approach to a comprehensive, multi-sectoral 
approach. 

. A national mechanism for integrating DRR, CCA for addressing 
L&D should also cover slow-onset events and non-economic losses 
apart from sudden-onset events and economic losses. 

1 Introduction 

In recent years, the loss and damage (L&D) caused by both sudden 
extreme climate events and slow-onset events have increased significantly, 
causing severe consequences and seriously affecting the development of 
countries worldwide including Vietnam. The L&D caused by climate 
change in Vietnam is significant and tends to increase. From 2006 to 
2020, the frequency and intensity of natural disasters have increased in
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the context of climate change, which causes negative damage to people 
and properties, leading to 5304 deaths and huge property damage with 
an estimation of US$950 million, accounting for 0.65% of GDP per year 
(Figs. 1 and 2). The cost of adaptation, not including all long-term loss 
and damage impacts, is expected to reach 3–5% of GDP by 2030 (UNDP 
2018). 

The issue of L&D is attracting increasing attention from the interna-
tional community and is one of the controversial topics at the Conference 
of the Parties (COP) to the United Nations Framework Convention on 
climate change (UNFCCC). At COP16, the Cancun Agreement empha-
sised reducing L&D caused by climate change through increased interna-
tional cooperation and capacity building. Accordingly, the L&D Program 
focuses on three areas: (1) Risk assessment of L&D due to climate change 
impacts; (2) Identifying approaches to address climate change damage 
(including the impact of extreme weather events and slow-onset events); 
and (3) Identifying the role of the Climate Convention in assisting in 
addressing loss-related issues. 

The concept of L&D emerged for the first time during the drafting of 
the UNFCCC in 1991 and L&D was discussed within the UNFCCC for 
many years, but was only institutionalised in 2013 during COP19 with
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processed)

the establishment of the Warsaw International Mechanism for Loss and 
Damage (Jensen and Jabczyńska 2022). At COP21, the issue of loss and 
damage was embedded in the Paris Agreement. At COP25 in 2019, the 
UNFCCC parties established the Santiago Network on Loss and Damage 
to offer developing countries technical assistance on L&D. At COP26, 
the Glasgow Dialogue on funding for loss and damage was established. 
A breakthrough agreement was obtained at COP27 to provide “loss and 
damage” funding for vulnerable countries severely impacted by climate 
disasters (UNFCCC 2022). However, terms, who will pay, and who will 
receive funds have not been made clear, but the “transitional committee” 
was established to discuss how to operationalise both the new funding 
arrangements and the fund at COP28. 

So far, there has not been an internationally common consensus on the 
main issues related to L&D. However, in order to maximise the effective-
ness of the international mechanism, each country also needs to develop 
a separate L&D settlement mechanism. 

One of the solutions to develop a mechanism to address L&D at the 
national level is to strengthen the linkage between climate change adapta-
tion (CCA) and disaster risk reduction (DRR). Considering both theoret-
ical perspective and practical implementation experiences in Vietnam, the 
fields of DRR and CCA have many opportunities for an effective coor-
dination. However, connectivity enhancement faces many difficulties and
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challenges due to scale, nature and implementation time differences. This 
paper focuses on discussing the following topics: (1) The status of inte-
gration of DRR and CCA in Vietnam in terms of policy and planning 
tools; (2) Integrating approaches of DRR and CCA to address loss and 
damage; and (3) Loss and damage in Vietnam. 

2 Methodology 

This study has been built on a comprehensive internal review of a large 
number of policies, strategies and planning documents for DRR, CCA 
and L&D. Reviewed documents for the desk research included Law on 
Natural Disaster Prevention, National Climate Change Strategy (NCCS), 
Nationally Determined Contribution (NDC), National Adaptation Plan 
(NAP), Plan for Implementation of the Paris Agreement (PIPA), national 
climate change policies and relevant ministerial and sectoral policies. Eval-
uation of secondary data from existing research and reports and agencies 
inside and outside of Vietnam was also carried out. 

3 Results and Discussion 

3.1 Similarities and Differences Between Loss 
and Damage—Climate Change Adaptation—Disaster Risk 

Reduction 

Till now, the UNFCCC has no official definition of L&D. Warner, K 
(Warner & Van der Geest 2013) defined loss and damage as an adverse 
consequence of climate variability and climate change that people have 
not been able to deal with or adapt to. This comprises the inability to 
respond to climate stressors (drought, floods, sea level rise, etc.) and 
the costs associated with the adaptation measures. Moreover, costs and 
adverse effects can be both economic and non-economic. So far, the defi-
nition largely accepted and popularly used in the literature defines L&D 
as “impacts of climate change that have not been, or cannot be, avoided 
through mitigation or adaptation efforts”. L&D is also related to mitiga-
tion because the potential costs of future climate change response depend 
on mitigation efforts on a global scale. 

Disaster risk is the damage caused by natural disasters in a certain 
period of time (UNISDR 2009a). Disaster risk refers to the likelihood 
of natural disasters rather than describing actual disaster events.
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The disaster risk is defined as a reflection of the concept of disaster 
resulting from continuing present risk conditions. Disaster risk includes 
different types of the potential damage that are not easy to quantify 
(Twigg 2004). A hazard can only lead to a disaster if individuals and social 
systems are vulnerable to the effects of the hazard (UNISDR 2009b). 

Climate change adaptation (CCA) is the adjustment of natural or 
human systems in response to actual or expected changes in the climate, 
to mitigate harm or to take advantage of opportunities to benefit from 
climate change (IPCC 2007). CCA generally refers to response to 
changes in the long-term trends of the climate and to environmental 
changes caused by climate. The term usually does not refer to short-term 
“adjustments” in response to short-term changes in climate. However, the 
difference between the two forms of short-term and long-term correc-
tion is not very clear. In fact, adaptation can be gradual as people and 
organisations make many short-term adjustments. In fact, the relationship 
between mitigation, CCA and L&D is viewed differently by the parties 
and differences between those concepts are open to interpretation (Jensen 
and Jabczyńska 2022). According to the Law on Hydrometeorology of 
Vietnam (2020), a natural disaster is an abnormal natural phenomenon 
that can cause damage to people, property, the environment, living condi-
tions and socio-economic activities. Following the Law on natural disaster 
prevention and control (2013; amending and supplementing in 2020), 
natural disaster includes storms, tropical depressions, cyclones, heavy rain, 
flood, flash flood, inundation, landslide and land subsidence due to rain 
or flood, sea level rise, saline intrusion, heat, drought, harmful cold, hail, 
hoarfrost, earthquake and tsunami. 

There is a difference between climate change adaptation and disaster 
risk reduction (Fig. 3). CCA looks at gradual effects of climate change 
(slow-onset events e.g. sea level rise, air temperature increase, snow melt, 
desertification…) while DRR also considers non-climate-related hazards 
e.g. earthquakes, volcanic eruption…

By contrast, DRR and CCA also have the considerable convergence 
as they both have common concerns about increased frequency and/or 
intensity of climate-related hazards such as floods, cyclones, heatwaves, 
droughts and landslides. Table 1 shows conceptual convergence between 
DRR and CCA.

Loss of damage becomes part of CCA programs, especially the Cancun 
Adaptation Framework. Countries should develop their adaptation plans 
taking into account the inevitable losses and damages caused by climate
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Fig. 3 Difference between climate change adaptation and disaster risk reduction 
(Source Turnbull et al. 2013)

change. Distinguishing adaptive action from loss-resolving action depends 
heavily on determining adaptive capacity limits. Many countries have diffi-
culty identifying the limits of adaptive capacity and it is recommended that 
an adaptation framework be developed that clearly outlines the adaptive 
capacity of the community.
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3.2 Integrating the Approach of Disaster Risk Reduction 
with Climate Change Adaptation to Address Loss and Damage 

This integration presents challenges in terms of time and space scales, 
benchmarks, knowledge and experience (Birkmann and Teichman 2010). 

Time and Space Scale: DRR is concentrated at the local level where 
the disaster is directly impacted while addressing the impact of climate 
change through adaptation measures mainly of interest at the national 
and global levels (Schipper 2009). Local government plays an important 
role in managing and operating DRR activities with the active participa-
tion of local people (Buckle et al. 2010). Strategies and plans addressing 
climate change impacts are mainly developed at the national level and 
often consider long-term goals. Case studies in Vietnam indicated that 
national policy directions are only partially implemented due to a signif-
icant lack of technical and financial resources, capacity building and an 
integrated institutional scheme dedicated to climate change. Short-term 
reactive responses often override proactive and preventive strategies, while 
only a few actions address structural drivers of vulnerability (Espagne et al. 
2021). 

In addition, there is a substantial difference in the time scale between 
DRR and CCA (Adger 2009). Disaster risk activities often focus on 
emergency relief activities, occurring quickly, with limited attention to 
long-term prevention and proactive response activities. The main reason 
could be the fact that funding for implementing disaster response activities 
is only provided for a short period of time (Birkmann 2010). From a prac-
tical perspective, this approach has limitations such as a lack of initiative 
and underestimating the importance of developing a CCA strategy and 
long-term DRR to build resilience to long-term climate change impacts 
(Oliver-Smith 2013). 

The final limitation is the lack of rationality in the coordination of 
issues related to CCA and DRR at the national level (Maplecroft 2010). 
In Vietnam, the task of DRR is often tied to the Ministry of Agricul-
ture and Rural development (MARD)’s responsibilities, while climate 
change’s responsibility is assigned to the Ministry of Natural Resources 
and Environment (MONRE). 

In Vietnam, many policy actions to respond to climate change for 
specific sectors and localities have been developed recently. However, at 
present, a number of programs, master plans and plans for climate change 
response are not guaranteed to be inter-regional and inter-sectoral. For
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example, the sharing of water resources; planning the construction of 
hydropower projects and the demand for irrigation and water use in daily 
life and agricultural production; planning for flood drainage and coastal 
urban development have not yet ensured inter-regional and inter-sectoral 
characteristics; building the sea dyke program has not been connected 
with traffic planning; developing residential clusters according to the 
green urban model, green architecture, etc. Therefore, it is necessary to 
develop an integrated master’s adaptation program of DRR and CCA 
based on inter-regional and inter-sectoral loss and damage settlement. 

Evaluation Criteria: Currently, there are no official standards or 
criteria to guide the implementation and monitoring of adaptation activ-
ities (Birkmann and Teichman 2010). In post-disaster recovery, affected 
structures are often rebuilt and restored to their old status, instead of 
building and improving infrastructure in the direction of considering 
the potential impacts of climate change and taking into account adap-
tation (De Soto 2010). Another conceptual challenge is disagreement on 
two areas, while some argue that CCA must be integrated into DRR, 
others argue that DRR should be considered as a cross-cutting theme in 
CCA (Birkmann and Teichman 2010). 

In Vietnam, the M&E system for adaptation activities at the national 
level was promulgated in early 2022. This provides the basis for 
managing, coordinating and improving the effectiveness of CCA activities 
and state management of climate change. 

Knowledge and Experience: In practice, information about climate 
change and extreme weather events has not been effectively communi-
cated to local communities (Gaillard and Mercer 2013). On the contrary, 
the experience that has been synthesized and accumulated during thou-
sands of experience years of local disaster response has not been effectively 
utilized and integrated into strategic planning for adaptation and disaster 
risk reduction for the long term. 

One major difficulty facing the linkage between climate change and 
disaster risk is the uncertainty about the extent of the impacts of climate 
change on the increasing occurrence and intensity of extreme weather 
events such as storms, floods, droughts, etc. (Schipper 2009).
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3.3 Loss and Damage in Vietnam 

In Vietnam, the Ministry of Agriculture and Rural Development is the 
focal point for DRR while the Ministry of Natural Resources and Environ-
ment is responsible for coordinating and guiding the implementation of 
activities to respond to climate change. Over the past years, Vietnam has 
institutionalised international commitments on climate change-associated 
loss and damages. Assessment of loss and damages has been stipu-
lated in the Law on Environmental Protection (2020) and specified by 
Circular No. 01/2022/TT-BTNMT. The Ministry of Agriculture and 
Rural Development and the Ministry of Planning and Investment have 
issued the Joint Circular No. 43/2015/TTLT-BNNPTNT-BKHÐT on 
guiding the making statistics and assessment of the damage caused by 
natural disasters. 

Line ministries have coordinated a number of activities to maximize 
the role of policies, programs and projects on DRR and CCA. Espe-
cially, the National Forum on DRR and CCA is held annually with the 
chair of the Ministry of Agriculture and Rural Development. This forum 
represents the close cooperation between the Ministry of Agriculture and 
Rural Development, the Ministry of Natural Resources and Environ-
ment and other stakeholders in sharing information, experiences, insights 
and encouraging discussion to select policy choices for DRR and CCA 
(Table 2).

The integration and coordination between the two areas is a respon-
sibility placed on the National Steering Committee on Natural Disaster 
Prevention and Control and the National Committee on Climate Change, 
whereby each Board is responsible for developing a management plan, 
promoting inter-sectoral and multi-sectoral coordination. DRR activi-
ties need to be integrated with CCA activities, and DRR strategies can 
contribute greatly to adaptation activities, especially the improvement of 
DRR activities, policy, institutional development, technical documenta-
tion and supporting tools (UNISDR 2009a). 

To coordinate and develop an integrated mechanism for DRR and 
CCA to effectively deal with loss and damage, the National Committee 
on Climate Change and the Committee on Prevention and Control of 
Natural Disaster need to develop a coordination mechanism and provide 
specific guidance for stakeholders. 

Examining the integration of Disaster Risk Reduction (DRR) with 
Climate Change Adaptation (CCA) from a loss-damage perspective
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underscores the global responsibility delineated in the Hyogo Frame-
work for Action and the Climate Convention (Mitchell et al. 2010). This 
responsibility is particularly pertinent for Vietnam, as a signatory to both 
international conventions, which has demonstrated proactive engagement 
in fulfilling its obligations under these frameworks. 

In Vietnam, several policies related to loss and damage have been 
issued. The Ministry of Agriculture and Rural Development and 
the Ministry of Planning and Investment issued Circular 43/TTLT-
BNNPTNT-BKHDT dated June 19, 2013 guiding statistics and assess-
ment of damage caused by natural disasters. The Ministry of Natural 
Resources and Environment has issued Circular 01/2022/TT-BTNMT 
dated 07/01/2022 on instructions for the determination of losses and 
damages by climate change including both economic and non-economic 
losses. 

Vietnam has developed a complete, separate institutional system for 
DRR and CCA. However, in the field of DRR, the system of legal 
documents and implementation is assessed to be more complete and 
stronger than the policies and plans for the CCA. The government has 
established the National Steering Committee for Natural Disaster Preven-
tion and Control, the National Committee on Climate Change and the 
National Committee for Disaster Incident Response and Locating and 
Rescue at various levels (e.g. central, provincial, local) to strengthen 
management and coordination capacity to prevent and respond to natural 
disasters effectively; initially established local climate change response 
offices. 

Although both CCA and DRR are focused on addressing loss and 
damage, a little difference in the capacity to deal with each type of disaster 
and its manifestations still exists. Currently, many policies and institu-
tions coping with extreme climate events are in place, but there are not 
many policies to deal with damage caused by slow-onset events and factors 
affecting vulnerability that occur over a long period. 

A national mechanism for loss and damage is needed to promote 
the implementation of an approach to address climate change-related 
loss and damage through the following activities: improving knowledge 
and understanding of global risk management approaches; addressing 
the loss and damage caused by climate change; strengthening coopera-
tion between the parties on the assessment and implementation of loss 
and damage assessment methods; step up action and support financial 
resources, technology, capacity building to deal with loss and damage.
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Table 3 Addressing loss and damage 

Non-economic loss and damage Economic loss and damage 

Both sudden-onset and 
slow-onset events 

Recognition and repair of loss 
(whether or not accompanied 
by financial payments) 

Planned relocation/ 
assisted migration 

Enabling access/safe visits to 
abandoned sited 

Reskilling and alternative 
livelihoods provision 

Active remembrance Compensation and other 
social protection measures 

Counselling 
Official apologies 

Sudden-onset events Short- and long-term 
recovery and 
rehabilitation 
Support for rebuilding 
livelihoods 
Insurance and risk 
transfer 

Source Jensen and Jabczyńska (2022) 

Besides economic loss and sudden-onset events, the L&D national mech-
anism should also cover slow-onset events and non-economic losses 
(Table 3). 

To reduce the risk of loss and damage, developing guidelines requires 
a combination of CCA perspectives, approaches and institutions imple-
menting DRR. The need to address the direct impacts of extreme 
climate events and the long-term effects of climate change with a slow-
onset underscores the importance of integrating DRR to climate change 
adaptation to address losses and damages. 

4 Conclusion 

Bridging the gap between short-term and long-term development 
requires fundamental funding allocation and use reforms. For DRR, long-
term plans should be applied to ensure resilience . Meanwhile, the CCA 
plan needs to be implemented with specific activities, and a monitoring 
and evaluation system.
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It is necessary to develop and consolidate a monitoring and evaluation 
system to ensure the synchronization between socio-economic develop-
ment orientations with DRR and CCA activities. Regular assessment of 
risks and vulnerabilities will ensure that fluctuations are detected in time 
so that short-term goals can be replaced with long-term adaptation strate-
gies. In addition, through data detailing and vulnerability assessment, 
monitoring and evaluation activities should pay more attention to iden-
tifying DRR activities that promote adaptive capacity and climate change 
resilience. 

The integration of CCA and DRR should be considered in interna-
tional agendas. In addition, the need for finance, technical assistance and 
capacity building should also be considered. This mechanism requires 
a fundamental policy formulation and implementation transition, from 
a sector-by-sector approach to a comprehensive, multi-sectoral one. In 
parallel with the above recommendations, the following steps should be 
taken: 

. Ensure the allocation of dedicated funds from domestic and foreign 
financial sources for approved activities; 

. Form a network of stakeholders working in DRR and CCA at the 
national and local levels, including vulnerable communities, to share 
knowledge and experience to deal with loss and damage; 

. Develop a joint program to guide planning and coordination among 
stakeholders to implement DRR and CCA. 

. Develop a mechanism for sharing responsibilities and powers in 
planning and developing CCA and DRR activities at all levels. 

Finally, to ensure the success of an integrated mechanism for DRR 
and CCA, there must be a fundamental change in the thinking of those 
responsible for building and performing these activities. In addition, the 
Ministry of Agriculture and Rural Development and the Ministry of 
Natural Resources and Environment will continue to influence policy 
direction on DRR and CCA so there is a need to increase and strengthen 
coordination and exchange of information more often between the two 
ministries in years to come.
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in Bangladesh, Nepal, and Sri Lanka 
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Abstract This paper focuses on the Nationally Determined Contribu-
tions (NDCs) submitted by Bangladesh, Nepal, and Sri Lanka, as required 
by the Paris Agreement, which include actions related to both miti-
gation and adaptation and loss and damage. The paper examines the 
implementation gaps and needs in these countries for NDC compo-
nents related to adaptation and loss and damage. The research uses legal 
and policy analysis, expert interviews, group consultations, and multi-
stakeholder workshops to identify gaps and needs in technical, financial,
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and institutional capacities, coordination, data access, research, knowledge 
management, gender-responsiveness, monitoring, reporting, and verifica-
tion of actions. The paper recommends aligning and integrating NDCs 
with other related processes, such as National Adaptation Plans, Sustain-
able Development Goals, and the Sendai Framework on Disaster Risk 
Reduction, to build synergies. The paper also recommends developing 
data and knowledge-sharing mechanisms and common national moni-
toring and evaluation systems for NDC implementation processes to 
address the identified gaps. 

Keywords NDCs · Adaptation · Loss and damage · Implementation · 
Climate action 

Highlights 

. Nationally Determined Contributions (NDCs) are at the heart of 
the Paris Agreement and play a key role for guiding and acceler-
ating national and global climate action. They embody the principle 
of “common but differentiated responsibilities” and include not only 
commitments on climate change mitigation but for many developing 
countries—for example, Bangladesh, Nepal, and Sri Lanka—compo-
nents related to adaptation and/or climate-induced loss and damage 
as well. 

. A thorough and participatory gap analysis is necessary to identify 
existing gaps and needs for the effective implementation of these 
NDC components and build synergies with other relevant processes 
on climate change adaptation, sustainable development, and climate 
risk management. 

. Key gaps identified include those related to human and institutional 
capacities (technical, financial, institutional, and others), coordina-
tion, data access, knowledge-sharing, research, MRV systems, and 
gender-responsiveness. 

. Building capacities and strengthening international cooperation to 
close knowledge and capacity gaps could contribute to addressing 
needs related to the implementation of adaptation and loss and 
damage components of NDCs more effectively and successfully.
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. There are important linkages and interconnections between climate 
change adaptation, disaster risk reduction, and loss and damage 
across the NDCs and NAPs of the three countries. Identifying 
potential synergies and complementarities in the existing institu-
tional frameworks and capacities for implementation could facilitate 
a more efficient and successful utilization of resources and benefit 
both national and global goals. 

1 Introduction 

In 2015, 195 Parties to the United Nations Framework Convention on 
Climate Change (UNFCCC) negotiated and adopted the Paris Agree-
ment, a legally binding international agreement to collectively work 
towards addressing climate change. The Paris Agreement aims to coordi-
nate and strengthen global action to address the threat of climate change, 
taking into consideration the need for sustainable development and efforts 
to eradicate poverty, including by: UNFCCC (2015) 

. Keeping global warming to well below 2 degrees Celsius above 
pre-industrial levels, and pursuing efforts to limit the temperature 
increase to 1.5 degrees Celsius above pre-industrial levels; 

. Increasing the ability to adapt to climate change impacts and 
fostering resilience as well as low-carbon development; 

. Mobilizing finance to achieve these goals and enable climate-
resilient, low-emission development pathways. 

A core concept of the Paris Agreement is known as “common but differ-
entiated responsibilities,” acknowledging the different degrees of respon-
sibilities and capacities of individual Parties. This principle is embodied 
in the process of preparing, submitting, and implementing Nationally 
Determined Contributions (NDCs), which outline Parties’ commitments 
for post-2020 climate action and are submitted every five years with 
increasing ambition, serving as a ratchet mechanism for both individual 
and collective climate action under the Paris Agreement. To date, all 195 
Parties have submitted their first, second, or updated NDCs, which are 
recorded in a public registry maintained by the UNFCCC Secretariat 
(UNFCCC 2015).
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The NDCs submitted by Parties are not only focused on mitigation 
but often contain sectors connected to climate change adaptation and 
loss and damage (L&D) as well, particularly for developing countries. 
Furthermore, NDC implementation in each country does not take place 
in isolation but is closely linked with other processes such as the National 
Adaptation Plan (NAP) process introduced under the Cancun Adapta-
tion Framework (Decision 1/CP16, FCCC/CP/2010/7/Add.1), the 
Sustainable Development Goals (SDGs) under the 2030 Agenda for 
Sustainable Development, or the Sendai Framework for Disaster Risk 
Reduction 2015–2030 (UNFCCC 2021; Wijenayake 2019). 

Bangladesh, Nepal, and Sri Lanka are three developing countries in the 
South Asian region that have included relevant components on adaptation 
and L&D in their original NDC submissions as well as their updated 
or second NDCs submitted in 2020/2021. However, as Parties to the 
UNFCCC and the Paris Agreement move from the formulation of NDCs 
towards implementation, it has become clear that it is challenging to turn 
NDC commitments into action, and that developing countries require 
support and climate finance to adequately and effectively implement their 
submitted NDCs for mitigation, adaptation, and L&D (SLYCAN Trust/ 
APN 2019). 

This research aims to identify key lessons learned from an analysis of 
policy gaps and needs for the implementation of adaptation and L&D 
components of all three NDCs. To achieve this, it is guided by the 
following main research questions: 

1. To  what  extent, for  which sectors,  and in what ways do the  NDCs  
of Bangladesh, Nepal, and Sri Lanka include and address adaptation 
and L&D? 

2. What are the gaps and needs to implement these elements of 
the current NDCs related to capacities, institutions, policies, data, 
technology, and finance? 

3. What are the entry points to address these gaps and needs on the 
national as well as regional level, align NDCs implementation with 
NAPs, SDGs, and other related processes, and harness synergies and 
co-benefits? 

Additional objectives of the research are the sharing of knowledge 
and expertise related to addressing implementation gaps and needs;



12 POLICY GAPS AND NEEDS ANALYSIS … 245

enhanced regional cooperation for adaptation, addressing L&D, and 
implementing NDCs; and the development of multi-stakeholder-driven, 
gender-responsive, inclusive, intersectional, and participatory recommen-
dations for addressing the identified gaps and needs in the three countries. 

2 Methodology 

This research has been prepared based on a comprehensive literature 
survey and an in-depth analysis of the NDCs of Bangladesh, Nepal, and 
Sri Lanka. Furthermore, it includes an analysis of the relevant policy and 
legal environment of the three countries. The desk research was inter-
linked with a consultative process that consisted of individual interviews 
with key stakeholders and a total of 18 consultations, three national work-
shops, and one regional workshop, engaging more than 350 stakeholders 
from different sectors and levels (SLYCAN Trust/APN 2019). 

The workshops and consultations were conducted together with 
government entities under the NDC review process and focused on 
different NDC adaptation and L&D sectors. The process is described 
in more detail in the four country-level research papers on Sri Lanka, 
Bangladesh, and Nepal as well as the regional synthesis published as part 
of the original project (Wijenayake 2019). 

As shown in Table 1, the reviewed documents for the desk research 
included National Adaptation Plans (NAPs), NAP Readiness Proposals, 
National Adaptation Programmes of Action (NAPAs), National Commu-
nications to the UNFCCC, national climate change policies, and relevant 
sectoral policies of all three countries. Preliminary findings were supple-
mented and validated through the multi-stakeholder consultation meet-
ings and workshops as well as one-on-one interviews with key actors from 
the public sector and civil society.

Based on the initial analysis for the laws and policies related to climate 
change, disaster risk management, and sustainable development, sectoral 
meetings, workshops, and one-on-one interviews were conducted to vali-
date preliminary findings for the NDC sectors related to adaptation and 
L&D. Key stakeholders from the government, civil society organizations 
(CSOs), research institutions, think tanks, the private sector, and academia 
were invited for the consultations. Data was collected through discussions 
with the stakeholders, their inputs on the present status of NDC imple-
mentation, and stakeholder input provided on gaps and needs for the 
implementation of the sectoral NDCs.
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Table 1 Analysed policy and planning documents 

Country Reviewed document 

Bangladesh Initial National Communication to the UNFCCC (2002) 
National Adaptation Programme of Action (2005) 
Bangladesh Climate Change Strategy and Action Plan (2009/ 
2022) 
Second National Communication to the UNFCCC (2012) 
National Disaster Management Policy (2015) 
Nationally Determined Contributions (2015/2021) 
GCF Adaptation Planning Support Readiness Proposal (2018) 
NDC Implementation Roadmap and Action Plan (2018) 
Third National Communication to the UNFCCC (2018) 
Bangladesh Climate Fiscal Framework (2020) 
National Strategy on Internal Displacement Management (2021) 
National Plan for Disaster Management 2021–2025 (2021) 
Mujib Climate Prosperity Plan 2022–2041 (2022) 
National Adaptation Plan 2023–2050 (2022) 

Nepal Initial National Communication to the UNFCCC (2004) 
National Adaptation Programme of Action (2010) 
Climate Change Policy (2011) 
Second National Communication to the UNFCCC (2014) 
Nationally Determined Contributions (2015/2020) 
GCF Adaptation Planning Support Readiness Proposal (2016) 
Third National Communication to the UNFCCC (2021) 
National Adaptation Plan 2021–2050 (2021) 

Sri Lanka Initial National Communication to the UNFCCC (2000) 
Second National Communication to the UNFCCC (2011) 
National Climate Change Adaptation Strategy 2011–2016 (2011) 
National Climate Change Policy (2012) 
Sri Lanka Comprehensive Disaster Management Programme 
2014–2018 (2014) 
Nationally Determined Contributions (2015/2021) 
National Adaptation Plan for Climate Change Impacts in 
Sri Lanka 2016–2025 (2015) 
GCF Strengthen the Process and Capacity of Implementation of 
National Adaptation Plan of Sri Lanka Readiness Proposal (2020) 
National Agriculture Policy (2012, draft) 
Third National Communication to the UNFCCC (2022) 
Sri Lanka’s Climate Prosperity Plan (2022)
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Feedback and comments received from the meetings and workshops 
were incorporated into three national research papers and a regional 
comparative study based on the country papers, which this chapter uses 
as a foundation for further elaborating findings and updating them 
with inputs from the newly submitted second or updated NDCs in 
2020–2021. 

3 Results and Discussion 

Bangladesh, Nepal, and Sri Lanka all have included components related 
to adaptation and L&D in their NDCs. As highly vulnerable developing 
countries, they have identified adaptation and addressing L&D as priority 
areas for implementation to protect human lives, livelihoods, wellbeing, 
and economic development (IPCC 2022). 

However, the outlined commitments require finance, human and insti-
tutional capacities, access to technology, and other forms of support to 
move from commitments and plans to concrete and effective implemen-
tation. It is therefore crucial to identify the existing gaps and needs for 
implementation to enhance the enabling environment needed to mobilize 
means of implementation and catalyse action. 

3.1 Nationally Determined Contributions 

As stated above, the three selected countries have all incorporated 
commitments related to climate change adaptation and addressing L&D 
in their respective NDCs. Sri Lanka has a total of nine adaptation sectors 
as well as a dedicated chapter on L&D and one on means of imple-
mentation in its NDCs. Bangladesh’s NDCs include several adaptation 
components as well as a section on disaster management and a sepa-
rate chapter on implementation mechanisms. Finally, Nepal addresses 
eight thematic adaptation sectors (including disaster risk reduction and 
management) as well as four cross-cutting areas (including climate finance 
management) in its NDCs and commits to developing a national strategy 
and action plan on L&D by 2025. There are also other thematic aspects— 
such as human mobility—which are included to some extent in the 
NDCs and/or NAPs of all three countries and could be integrated across 
different sectors and stages of the NDC and NAP process (SLYCAN Trust 
2022).
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Table 2 NDC status and priority sectors 
Country NDC status Submission Adaptation and L&D priority sectors 
Bangladesh First NDC 

(updated) 
26.08.2021 Agriculture and food security; water resources 

management; sustainable ecosystem and livelihood; 
disaster management 

Nepal Second 
NDC 

08.12.2020 Agriculture and food security; water resources and 
energy; forests, biodiversity, and watershed 
conservation; health, drinking water, and sanitation; 
rural and urban settlements; industry, transport, and 
physical infrastructure; tourism, natural and cultural 
heritage; disaster risk reduction and management 

Sri Lanka First NDC 
(updated) 

24.09.2021 Agriculture; fisheries; livestock; water; biodiversity; 
coastal and marine; health; urban planning and 
human settlement; tourism and recreation; loss and 
damage 

(a) Priority sector in all three countries; (b) priority sector in two countries; (c) priority sector in one country 

Table 2 shows the submission status for the three countries as well 
as the priority sectors identified in each NDC, which exhibit significant 
overlap. 

All three countries have included priority sectors related to food 
systems, water resources, natural ecosystems, and disaster risk manage-
ment or L&D; Nepal and Sri Lanka have both included human health and 
sanitation, human settlements, infrastructure and transport, and tourism 
and recreation; and only Sri Lanka has included a specific adaptation 
sector on coastal and marine areas. 

For addressing climate-induced L&D, the NDCs contain the commit-
ments shown in Table 3.

3.2 National Adaptation Plans 

NAPs build on experiences and good practices from the National Adapta-
tion Programmes of Action (NAPAs). They are voluntary submissions by 
developing countries and aim to reduce vulnerability to climate change 
impacts; build adaptive capacities and resilience; and strengthen the 
coherent integration of climate change adaptation into relevant new and 
existing policies, programmes, and activities (UNFCCC 2021). 

The guiding principles for NAPs indicate that they should follow a 
country-driven, gender-sensitive, participatory, and transparent approach 
and take into consideration the needs of vulnerable groups, commu-
nities, and ecosystems. Guided by the best available science as well as
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Table 3 L&D commitments by country 

Country Commitments on L&D 

Bangladesh • References the Pilot Program for Climate Resilience (PPCR), a 
targeted fund within the Climate Investment Funds, and other 
programmes and actions towards disaster management and emergency 
response 

Nepal • Highlights that Nepal aspires to avoid residual risks caused by L&D 
and to receive support (financial and otherwise) for risks that may still 
materialize 

• Commits to developing a national strategy and action plan on L&D 
by 2025 and ensuring that the national climate financing and 
investment framework will acknowledge specific sources of finance for 
L&D 

Sri Lanka • Commits to conducting a gap analysis to assess the current status and 
understanding of L&D 

• Commits to strengthening the existing weather and climate 
forecasting system 

• Commits to improving data management systems to record losses and 
damages per sector 

• Commits to establishing an overarching, nationally appropriate, 
functional institutional mechanism for L&D in line with the WIM 

• Commits to developing a comprehensive national risk management 
framework

traditional and indigenous knowledge, they should integrate and main-
stream adaptation into relevant social, economic, and environmental 
policies and actions without being prescriptive or duplicating existing 
efforts (UNFCCC 2012). 

Table 4 outlines the timeline and status of the NAP process for each 
of the three countries, starting with the formulation of their NAPs and 
culminating in the completed (Nepal, Sri Lanka) or ongoing (Bangladesh) 
development of a NAP.

3.3 Priority Sectors 

There are considerable similarities between climate-related challenges 
faced in the region as well as response options and commitments included 
in the NDCs, which point to a greater usefulness of the gaps and needs 
assessment for implementation.
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Table 4 Timeline of NAP process by country 

Country Year NAP process 

Bangladesh 2005 National Adaptation Programme of Action 
2009 Updated of NAPA 
2015 Roadmap for developing a NAP for Bangladesh 
2017 National stocktaking and revisiting of NAP roadmap 
2018/2019 GCF readiness proposal: Adaptation Planning Support for 

Bangladesh through UNDP 
2022 National Adaptation Plan (2023–2050) 

Nepal 2006 National Adaptation Programme of Action 
2016 GCF readiness proposal: Adaptation Planning Support for 

Nepal through UNEP 
2021 National Adaptation Plan (2021–2050) 

Sri Lanka 2006 National Action Programme for Adaptation to Climate 
Change 

2016 National Adaptation Plan for Climate Change Impacts in 
Sri Lanka 2016–2025 (NAP) 

2020 GCF readiness proposal: Strengthen the Process and 
Capacity of Implementation of National Adaptation Plan of 
Sri Lanka

The analysis of priority sectors for Bangladesh, Nepal, and Sri Lanka 
based on both NDCs and NAPs (Table 5) shows an even stronger align-
ment of adaptation priorities than the analysis of NDCs alone, with all 
three countries sharing six adaptation priority sectors and one sector 
related to L&D, with two countries each sharing an additional adapta-
tion sector (tourism and recreation for Nepal and Sri Lanka, cross-cutting 
issues for Bangladesh and Nepal).

Common categories of commitments for actions on adaptation and 
L&D include mainstreaming adaptation and resilience into different 
sectors, reducing vulnerabilities, enhancing risk management, strength-
ening early warning and forecasting, diversifying livelihoods, improving 
practices and systems towards sustainability and more resource efficiency, 
developing risk transfer and insurance schemes, improving risk prepared-
ness, strengthening safety nets and social protection systems, building 
capacities, creating awareness, and conducting risk and vulnerability 
assessments.
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Table 5 Priority sectors by country 

Sector Bangladesh Nepal Sri Lanka 
NDCs NAP NDCs NAP NDCs NAP 

Food systems 
Water resources 
Natural ecosystems and biodiversity 
Human health and sanitation 
Human settlements 
Risk management and loss and damage 
Infrastructure and transport 
Tourism and recreation 
Cross-cutting 
Coastal and marine 
Export agriculture

3.4 National Gaps and Needs 

Based on the priority sectors identified in NDCs and NAPs as well as 
a closer analysis of the three national policy and legal frameworks for 
climate action (including national climate policies and plans, mid- and 
long-term development strategies, disaster risk management plans, and 
legal or regulatory frameworks related to climate change and environ-
mental protection), the following gaps and needs have been identified for 
each country individually as well as for the region (SLYCAN Trust/APN 
2019): 

3.4.1 Bangladesh 
The Government of Bangladesh has submitted its first NDCs in 2015, 
approved an NDC roadmap in 2018, and submitted an updated version of 
the NDCs in 2021. The country has several effective, well-drafted policies 
and strategies to support the roadmap and NDC implementation across 
different sectors but has identified a need for further financial support on 
adaptation, including from multilateral agencies and the private sector. 
For this purpose, there is also a need to develop a more detailed 
monitoring system and remove barriers for private sector investment in 
adaptation (SLYCAN Trust/APN 2019). 

The institutional arrangements for NDC implementation need to 
be strengthened through the clarification of mandates, responsibilities, 
and boundaries of different institutions related to adaptation planning 
and action. Gaps in coordination and exchange of information between 
different sectoral institutions and levels of government need to be closed,
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and climate change needs to be further mainstreamed into relevant 
sectoral policies. 

Furthermore, relevant agencies and stakeholders need to be made more 
aware of the adaptation part of Bangladesh’s NDCs, and capacities need 
to build within government ministries and line agencies to effectively 
coordinate, streamline, and implement actions related to NDC adaptation 
components. 

L&D is addressed in the country through different means, including a 
social safety net programme, disaster management, relief, and emergency 
support schemes, rebate of agricultural loans, subsidies on agricultural 
input, and the planned establishment of a national mechanism on L&D. 
Scaling up climate finance for adaptation and L&D and further shifting 
risks and costs away from vulnerable frontline communities have been 
identified as a key need, as these costs are currently borne predomi-
nantly from the national budget and by frontline communities themselves 
(UNDRR 2015). 

While the NDCs do not explicitly reference L&D and only contain 
components related to disaster management, the NAP establishes a direct 
link between adaptation, disaster risk reduction, and L&D. For example, 
the NAP specifies average losses and damages for different regions in 
the country, link this to adaptation and disaster risk reduction measures, 
and commit to introducing “innovation in reducing climate change and 
disaster risks and consequent losses and damages.” 

A detailed assessment of climate impacts and a stronger connection 
between the NDCs on disaster management and other actions related to 
L&D could potentially enhance access to support and funding. Gaps and 
needs in monitoring, evaluation, progress tracking, and reporting of NDC 
implementation and NAP progress should also be addressed to ensure 
effective, accountable, and transparent climate action in Bangladesh. 

3.4.2 Nepal 
The Government of Nepal has submitted its first NDCs in 2016 and 
second NDCs in 2020. Among the gaps and needs for the implemen-
tation of adaptation and L&D NDC components in the country, the 
participating stakeholders identified the need for improved institutional 
coordination as well as integrated actions. Further, capacity gaps and 
needs for the implementation of NDCs among key stakeholders have also
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been highlighted through research findings, as well as the need for avail-
able national-level finance to reach subnational and local-level institutions 
and stakeholders (SLYCAN Trust/APN 2019). 

Additional gaps and needs that were highlighted through the research 
include a lack of explicit and trackable targets for L&D, the need for 
a robust MRV system that can track and report on implementation 
progress, and the need to address gaps in the tracking of climate finance, 
budget tagging, and access to finance for especially subnational and 
local-level actors. 

In terms of synergies, the NDCs explicitly frame L&D in the context 
of residual risks and establish a link between (disaster) risk management 
and L&D while also aiming for a financial framework that addresses adap-
tation and L&D through the same framework but different sources of 
funding. Similarly, the NAP commits to enhancing policy coherence and a 
harmonized enabling environment for adaptation and disaster risk reduc-
tion (including through the Sendai Framework) while linking disaster risk 
reduction directly to aspects of L&D such as disaster displacement. 

3.4.3 Sri Lanka 
Sri Lanka submitted its first NDCs in 2016, followed by an updated 
submission in 2021, which included additional commitments for both 
mitigation and adaptation. Among the policy gaps and needs identified 
for implementation, the need for amendments of sectoral policies has been 
identified in the original research and has been partially addressed in the 
meantime, for example through the completed or ongoing development 
of an updated National Climate Change Policy, National Environment 
Policy, and National Agriculture Policy (SLYCAN Trust/APN 2019). 

Further gaps and needs have been highlighted regarding the capacity 
to link NDC implementation in the country to the UNFCCC process and 
engage in thematic areas on adaptation and L&D. Furthermore, there is 
also a need to calculate losses and damages in the country and conduct a 
comprehensive assessment of finance and other means of implementation 
required to address them. 

Like the other two countries, Sri Lankan stakeholders have also iden-
tified a need for institutional and human capacity building and enhanced 
coordination on NDC implementation, which would also require clear 
mandates, data-sharing policies, and access to information for relevant 
actors. Due to the institutional setup, there can be a perceived lack 
of ownership in some sectoral institutions, which hinders the building
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of synergies and efficient cross-cutting and cross-sectoral interventions 
connected to national development plans and priorities (SLYCAN Trust/ 
APN 2019). 

Furthermore, there is a need for enhanced stakeholder engagement 
in climate change adaptation and L&D actions as part of NDC imple-
mentation and for amplifying the voices of vulnerable communities 
in decision-making processes, especially those with strong connections 
to ecosystems and natural resources. Access to finance and means of 
implementation are key constraints for NDC implementation, and contri-
butions from the private sector were brought up as potential pathways for 
additional funding, particularly in the context of the current economic 
difficulties in the country. 

MRV processes for climate actions in Sri Lanka remain in early stages. 
As in Bangladesh and Nepal, a need for the introduction of a budget-
tagging system for adaptation and L&D finance was highlighted, as were 
the need for monitoring, evaluation, learning, progress tracking, and 
impact assessment systems (Mombauer 2019). 

While the NDC sector on L&D contains commitments aimed at 
both risk management/reduction and adaptation, the NAP also includes 
explicit risk reduction components and refers to the L&D sector 
contained in the NDCs. Mainstreaming implementation of disaster risk 
reduction is envisioned through the sectoral climate adaptation cells, 
and the establishment of a coordination committee is proposed as a 
measure to enhance policy coherence and integration between disaster 
risk reduction and L&D. 

3.4.4 Gender and Intersectional Considerations 
Based on the initial NDCs, gender-responsive climate policies and plans 
have been marked as a need to be addressed, including awareness 
creation on gender-differentiated vulnerabilities, impacts, and implications 
of climate change; gender-disaggregated data collection and consideration 
of gender in planning and M&E processes; and incorporation of gender 
considerations into risk assessments and risk management frameworks. In 
addition, gender is only part of a complex set of intersectional vulnerabil-
ities and must be considered in relation to marginalization, poverty, age, 
disability, ethnicity, and other cross-cutting identities and systemic factors 
(Wijenayake and Mombauer 2019). 

While Sri Lanka’s updated NDCs commit to “mainstreaming gender 
and social safeguards into adaptation priorities” and integrating “specific
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needs, vulnerabilities, and capacities of women, young children, disabled 
and elderly populations” through gender-responsive strategies and plans, 
there is still a need to strengthen this component in the implementation 
of the commitments. Key national plans, such as the National Adapta-
tion Plan and the Climate Prosperity Plan, are gender-blind and do not 
correspond to the intersectional principles outlined in the NDCs. 

For Bangladesh, the updated NDCs state that the planning process 
was conducted in a gender-responsive manner, although the document 
itself appears to be gender-blind. However, the country’s new NAP 
contains a dedicated sub-section on implementation strategies related to 
gender, disability, youth, and social inclusion, presenting a key oppor-
tunity to incorporate these aspects into upcoming plans and actions. 
Similarly, Nepal’s second NDCs commit to developing an action plan 
for gender equality and social inclusion that includes gender-specific 
programmes and resources, ensures gender-disaggregated data collection, 
and promotes participation, empowerment, and leadership of women, 
Indigenous people, and youth in climate change forums. 

3.5 Common Gaps and Needs 

Bangladesh, Nepal, and Sri Lanka share a range of commonalities when 
it comes to gaps and needs for NDC implementation of adaptation and 
L&D components. These shared gaps and needs can be clustered into the 
following six groups (SLYCAN Trust/APN 2019): 

. Gaps in policies and laws, including the need for an overarching and 
comprehensive national legislation framework that facilitates imple-
mentation across all sectors and supports mainstreaming of climate 
change adaptation into sectoral processes; 

. Gaps in institutions and coordination, including the need for a 
main coordinating entity with clear, proportionate, and adequate 
authority for the purposes of supervision over and provision of 
insightful leadership to other actors (such as sectoral institutions or 
local authorities); 

. Gaps in capacities and awareness, including the need to enhance 
human and institutional capacities in key sectors and on all levels 
through well-designed tools, methods, and systems; 

. Gaps in finance and technology, including the need to access suffi-
cient and needs-based funding, technology, and other means of
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implementation from different sources (such as multilateral funds, 
the private sector, and market-based mechanisms) while linking 
NDC implementation to national development plans; 

. Gaps in data and information, including the need to enhance 
availability of high-resolution data, conduct assessments of capacity 
gaps, conduct assessments of loss and damage, establish knowledge-
sharing platforms, and implement effective and transparent M&E 
and MRV systems; 

. Socioeconomic and other factors, including the need to overcome 
socioeconomic challenges (such as poverty, youth unemployment, 
or population growth) and the need to incorporate and better 
address cross-cutting or intersectional vulnerabilities and issues (such 
as gender, age, disability, human mobility, or informal employment). 

The need for more interconnected, coordinated, and inter-
communicating systems and frameworks has emerged as a key 
commonality for all three countries, as well as a gap in terms of 
robust and transparent monitoring, evaluation, and learning systems that 
are fit for purpose, can guide implementation towards higher impact and 
adoption of best practices, and facilitate the continuous improvement of 
NDCs, NAPs, and national policy frameworks. Furthermore, all three 
countries have highlighted the importance of needs assessments, concrete 
and measurable targets, and progress tracking on adaptation (including 
budget tagging and tracking of climate finance) and L&D (SLYCAN 
Trust/APN 2019). 

Finally, stakeholders stated the value of having publicly accessible 
systems and engaging multiple stakeholders as part of the NDC imple-
mentation process, including the private sector, civil society, community-
based organizations, media, youth, the education system, and research 
institutions. However, there is currently a need to develop and establish 
more effective stakeholder engagement mechanisms and include other 
actors in planning processes, progress tracking, reporting, and support 
systems (SLYCAN Trust/APN 2019). 

3.6 Linking NDCs and NAPs to Other Relevant Processes 

As outlined in the gaps and needs analysis, there are key commonalities 
that focus on the establishment of systems for institutional coordi-
nation, knowledge-sharing, vertical and horizontal integration, M&E,
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MRV, budget and progress tracking, L&D assessments, and stakeholder 
engagement. 

As highlighted by many stakeholders, aligning climate change adapta-
tion and L&D actions with other relevant processes can help to close these 
gaps and address the needs identified above. For example, the Paris Agree-
ment, the SDGs, and the Sendai Framework were all signed in 2015 and 
have 2030 as a key target year. All three aim to reduce vulnerabilities and 
build resilience against a variety of risks and refer to multi-stakeholder-
driven processes for achieving their targets. Therefore, implementation 
of adaptation and L&D components of NDCs could be effectively inter-
linked with SDGs and Sendai Framework to align common mandates, 
national targets, and data-sharing mechanisms and make effective use of 
finance and human resources (Handmer et al. 2019). 

This includes the following: 

. Linking NDC implementation and reporting on the subnational 
level with SDG localization processes and subnational implementa-
tion under the Sendai Framework (particularly priority area 2, 3, and 
4) (SLYCAN Trust 2021); 

. Aligning data collection and data-sharing mechanisms under the 
SDGs and the Sendai Framework with NDC review and implemen-
tation processes (SLYCAN Trust/APN 2019); 

. Identifying co-benefits for accessing finance and support, including 
for capacity-building and awareness creation measures that could 
mainstream climate change adaptation, disaster risk reduction, L&D, 
and sustainable development at the same time and highlight inter-
connections and the continuum of interventions (ADB 2015); 

. Aligning implementation of NDC adaptation components, NAPs, 
and other adaptation-related processes in the country to avoid dupli-
cation of efforts and enhance capacity-building, multi-stakeholder 
engagement, and sharing of knowledge and experiences among key 
stakeholders (SLYCAN Trust/APN 2019); 

. Setting up a dedicated institutional framework for MRV to coordi-
nate pre-existing data collection mechanisms and align them with 
reporting under the Paris Agreement, Agenda 2030, and the Sendai 
Framework, with a simplified and intuitive interface for data entry, 
local language data interface availability, in-built plausibility checks, 
and automated tracking of data in a transparent manner (Mombauer 
2019);
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. Identifying entry points to communicate support and capacity-
building needs, lessons learned, good practices, and evidence from 
the NDC implementation process into relevant processes and forums 
on the regional (for example, SAARC) and global levels (for 
example, the Global Goal on Adaptation, the Global Stocktake, 
the Warsaw International Mechanism, the Santiago Network on 
Loss and Damage, the Glasgow Dialogue, funding arrangements 
for responding to L&D, the Paris Committee on Capacity-Building, 
the Nairobi Work Programme, Action for Climate Empowerment, 
Gender Action Plans, the Enhanced Transparency Framework, and 
others) (UNFCCC 2017). 

3.6.1 Harnessing Synergies Between Adaptation, Disaster Risk 
Reduction, and L&D 

Particularly in the context of NDC implementation and linking NDCs 
to NAPs, L&D processes, and actions under the Sendai Framework, 
stakeholders have highlighted the opportunity to identify and exploit 
synergies (UNDRR 2022). On one side, adaptation actions are closely 
connected to and often overlapping with disaster risk reduction and 
disaster management; on the other side, L&D is partially addressed 
through comprehensive disaster risk management (including risk transfer 
and risk retention instruments) (WIM Executive Committee 2016). 

For example, Sri Lanka’s NDCs explicitly place the development of a 
comprehensive risk management framework (L&D NDC 5) at the core 
of addressing L&D, while both Bangladesh and Nepal mainly address 
L&D through disaster management and in the context of residual risks. 
Conversely, elements of risk management are also included in the adap-
tation components of all three NDCs, for example, in seven out of nine 
of Sri Lanka’s adaptation sectors (agriculture, livestock, water resources, 
coastal and marine, health, human settlements, tourism). 

Building on these interconnections while acknowledging distinctions 
between different institutional setups, processes, and funding streams 
presents both a challenge and an opportunity for the future of planning 
and implementation for climate change adaptation and L&D.
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4 Conclusion 

NDCs are at the core of the Paris Agreement and represent critical 
cornerstones for both the national and global architecture of climate 
action. As developing countries with high vulnerability to climate change 
impacts and climate-induced L&D, Bangladesh, Nepal, and Sri Lanka 
have placed a significant focus on the adaptation and L&D components 
of their NDCs. Through the effective and successful implementation of 
commitments in these priority sectors, the three countries aim to enhance 
their adaptive capacities, mobilize funding for minimizing and addressing 
L&D, and develop coherent national frameworks for adaptation and 
climate risk management. 

Developing countries such as Bangladesh, Nepal, and Sri Lanka face 
common barriers, constraints, obstacles, and needs for NDC implemen-
tation. By identifying these commonalities as well as potential solutions 
to address them, national action can be enhanced and accelerated across 
the South Asian region and beyond. 

In particular, closing gaps related to policy coherence, inter-
institutional coordination, and vertical and horizontal integration could 
enhance the effectiveness of implementation efforts. This includes not 
only actions and processes specific to adaptation and L&D but also the 
linkages and potential synergies between these processes, as identified in 
the existing documents. Climate change adaptation, disaster risk reduc-
tion, and L&D are closely related, and systems that harness co-benefits 
and complement each other have the potential to overcome many of 
the identified challenges, including those related to knowledge-sharing, 
stakeholder cooperation, and addressing cross-cutting and intersectional 
vulnerabilities. 
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Improving Climate Resilience of Urban 
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Abstract Road infrastructure plays an important role in overall national 
socio-economic development. Climate change poses an increasing risk to 
urban roads, and municipal authorities lack the know-how in assessing 
loss and damage that may arise from flood events and in the selection of
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relevant adaptation options. This paper determines climate change adapta-
tion measures and strategies for improving climate resilience of urban road 
infrastructure in Southeast Asia. A spatial assessment methodology using 
NK-GIAS software is designed to assess loss and damage of urban roads 
related to flooding in three cities of Cambodia, Thailand and Vietnam. 
Multi-Criteria Analysis was used to assess adaptation measures. Economic 
costs related to different flood scenarios were estimated for each of the 
selected cities. Road networks were found to be at particular risk from 
flood events. Under the most extreme flood scenario, maximum road 
damage was estimated at 3 million USD for Kampot, 20 million USD 
for Hoi An and 21 million USD for Samut Sakhon. It is proposed that 
the spatial analyses could be improved in future work through the devel-
opment of damage curves to address both the duration and depth of 
flooding. 

Keywords Road · Climate change · Climate resilience · Risk 
assessment · Climate change adaptation
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Highlights 

• This study presented the status of road infrastructure in the context 
of climate change in six cities of Vietnam, Cambodia and Thailand. 

• Results from Rapid Vulnerability Assessment in the six cities indicate 
that the main climate change-related factors affecting roads are flood 
and SLR. 

• This study demonstrates how economic losses can relate to different 
flood scenarios in the three selected cities. 

• The development of road damage curves by laboratory analysis is 
recommended for future research. 

1 Introduction 

Climate change impacts across all sectors and groups, requiring the imple-
mentation of appropriate adaptation measures for any given type of 
impact, sectors and groups, which pose challenging conditions in many 
countries, but especially developing ones. Historical evidence and future 
climate change projections point to past and ongoing climate change on 
a global scale, especially in Southeast Asia. Increases in average annual 
temperature, changes in regional and local precipitation regimes and sea 
level rise (SLR) in the coastal regions were evident during the last century. 
Future climate projections indicate increasing temperatures, precipita-
tion and sea level rise of up to 40 cm by 2100 (IPCC 2013, 2014; 
Noi and Nitivattananon 2015). Increased unpredicted frequencies of 
weather extremes, tsunamis, tropical cyclones, floods, saltwater intrusion 
and drought have been experienced in Southeast Asia (ADB 2009, 2010; 
Noi and Nitivattananon 2015). Scientific projections indicate that climate 
change will lead to increased precipitation extremes as well as flooding 
and coastal erosion caused by SLR will become a major hazard impact 
on coastal communities (Un Habitat 2011; Intergovernmental Panel on 
Climate 2014; Noi and Nitivattananon 2015). 

Climate change impacts all sectors across Asia, and communities will 
be increasingly vulnerable to the effects of climate change through its 
impact on infrastructure, agricultural production, water and other natural 
resources (IPCC 2014). Given the region’s high population, rapid urban-
isation and development, and economies reliant on agriculture and the 
use of natural resources, Southeast Asia is recognised as a region that is
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vulnerable to the effects of climate change (ADB 2009, 2010). People 
are increasingly affected by flooding in low-lying areas of Southeast Asia. 
Potentially up to five million people are at risk in the Mekong River 
delta alone (IPCC 2007, 2014) due to SLR, with groundwater abstrac-
tion in the megacities of Bangkok, Ho Chi Minh City (HCMC) further 
contributing to the risk of flooding (Hens et al. 2018). Appropriate 
adaption options need to be selected to address the vulnerability of infras-
tructure to SLR (Hens et al. 2018) and other hazards such as flooding, 
drought, landslides and erosion (World Bank 2010). 

Hard and soft adaptation options offer potential solutions to address 
climate risks. Hard measures include strengthening existing and building 
new infrastructure, including the adoption of revised design standards for 
roads and their appurtenances (ADB 2010). Soft measures might include 
improving early warning systems, emergency response, policy and plan-
ning (World Bank 2010). Urban roads, as well as other infrastructure, 
are considered priority areas for investment in Southeast Asia to address 
climate change impacts (ADB 2009). 

This chapter focuses on the vulnerability of urban roads to flood in 
the context of climate change. It adopts the definition of climate risk 
as the interaction between hazard, vulnerability and exposure per the 
IPCC Sixth Assessment Report (Reisinger et al. 2020). IPCC defines 
flood risk in the context of the flood hazard (the magnitude and/or 
frequency of flooding), the exposure of the system affected (e.g. infras-
tructure and other systems in the area potentially affected by flooding) 
and the vulnerability of the system (e.g. design, maintenance and oper-
ation of infrastructure, multi-hazard early warning systems) (Reisinger 
et al. 2020). However, the adaptive capacity to respond and recover from 
the impacts of climate change is important to consider. The International 
Strategy for Disaster Reduction (ISDR 2002) defined vulnerability as the 
opposite of capacity, so that increasing capacity means reducing vulnera-
bility, and high vulnerability means low capacity. In this context, the term 
“vulnerability” refers to the vulnerability of people, areas, institutions and 
sectors within the study area with respect to climate change. 

Vulnerability can be separated from the concept of adaptive capacity, 
enabling the components of risk (Reisenger et al. 2020). However, ISDR 
(2002) and Noi and Nitivattananon (2015) define risk as expressed by the 
equation Risk = Hazards x Vulnerability/Capacity. It does not conflict 
with the IPCC definition of vulnerability because vulnerability and adap-
tive capacity are still closely related, as good adaptive capacity will reduce
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vulnerability and risk in the study area. This paper is based on the ISDR 
concept of risk for assessing loss and damage of urban roads in relation to 
various flooding scenarios (different flood depths) in three cities of SEA. 

Urban planners need an appreciation of the vulnerabilities of urban 
transportation infrastructure (UTI) to climate change. The selection of 
practicable adaptation options should reflect current best practices in 
addressing climate resilience, with decisions not only based on cost. 
Vulnerability assessments can improve decision-making by highlighting 
potential hazards, and vulnerabilities and the selection of appropriate 
adaptation measures to minimise loss and damage. To determine the 
vulnerabilities and sensitivities of UTI in relation to various climate 
change scenarios, this research applies various vulnerability assessment 
techniques and tools (Füssel and Klein 2006; Noi and Nitivattananon 
2015). 

This study aims to improve climate change adaptation for UTI plan-
ning in selected cities of Southeast Asia through contributing new 
knowledge and capacity building. The chapter aims to advance knowledge 
on loss and damage of roads in the context of climate change and deter-
mine climate change risk assessment approaches. There are two key aims 
of the study: (i) to develop a method for determining loss and damage to 
urban roads in the context of climate change and at the subnational level; 
and (ii) to determine climate change adaptation measures for enhancing 
climate resilience of urban road infrastructure pertinent to coastal cities 
of Southeast Asia. 

As per the ISDR concept of risk, this paper examines the linkages 
between hazards, vulnerabilities and adaptive capacities, focusing on 
flood-related loss and damage for urban roads, and the identification of 
appropriate adaptation options for urban transport planning at the city 
level. There were two key limitations in the study: firstly, only negative 
impacts of climate change were considered, and secondly, given that no 
laboratory studies were undertaken, the study used existing road damage 
curves derived from the literature review. 

2 Methodology 

Six cities, including Hoi An and Vinh Long in Vietnam, Huahin and 
Samut Sakhon in Thailand and Sihanoukville and Kampot in Cambodia, 
were selected for conducting rapid assessments of loss and damage of 
transportation infrastructure. Three techniques were used to assess loss
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and damage in the context of climate change: Multiple Criteria Anal-
ysis (MCA), Impact Matrix and Participatory Rural Appraisal (PRA). 
NK-GIAS software was used to conduct vulnerability analyses of three 
cities in Thailand, Cambodia and Vietnam following a rapid assessment 
process. Loss and damage was estimated for each type of UTI related to 
climate change-related hazards. The overall methodological framework is 
presented in Fig. 1.

Figure 1 shows the four phases of the NK-GIAS (Samarakon L. 
et al. 2012) road damage estimating procedure. The research defined 
climate change-related disaster risk as a function of the interdependence 
of hazards, vulnerability and adaptive capacity ISDR (2002) 

Risk(R) = Hazard(H) × 
Vulnerability(V) 
Capacity(C) 

(1) 

In step 1a, six cities in Vietnam, Thailand and Cambodia (two per 
country) were selected for conducting a rapid vulnerability assessment for 
urban roads in the context of climate change. City selection criteria were 
based on climate change impacts on infrastructure and the availability of 
secondary data on climate change-related hazards and loss and damage 
of urban roads. For step 1b, the urban roads in each city were classi-
fied into the main road types based on field survey, literature review and 
consultation with key stakeholders. 

Step 2 involved conducting a Rapid Vulnerability Assessment (RVA) 
to determine recent loss and damage to urban roads using secondary 
data over the previous 5–10 years. To identify vulnerabilities and adaptive 
capacities, the assessments employed PRA, Impact Matrix and Multi-
Criteria Analysis (MCA). 

Based on the results from the previous tasks, in step 3, the most 
vulnerable city in each country was selected as the pilot city for detailed 
vulnerability assessments to estimate loss and damage for the main urban 
road types. Road damage was estimated using NK-GIAS software (Sama-
rakon L. et al. 2012). The damage calculation process utilising NK-GIAS 
is outlined as follows: (1) processing of topographic, meteorological and 
hydrological baseline data; (2) creating road map density layers; (3) 
creating hazard profiles with different flooding scenarios; (4) simulating 
hazard maps with future projected maximum flood depths; (5) based 
on secondary data, survey results and literature reviews, building on the 
damage curves of city roads; (6) using the function of total structural
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damage for each type of road based on the results of steps (3) and (4), 
calculating damage for each type of road; and (7) summarising damage 
cost estimates. 

In step 4, through convening various meetings, research findings 
were shared with key stakeholders including municipalities, provincial 
transportation departments and urban planning departments, and recom-
mendations were proposed for enhancing climate change resilience of 
urban roads in coastal cities. 

3 Results and Discussion 

3.1 Rapid Vulnerability Assessment of Urban Roads in Selected 
Cities 

Vietnam, Thailand and Cambodia were selected as the study areas in 
Southeast Asia, based on consideration of their vulnerability to climate 
change, especially to SLR and flooding, and the authors’ research 
networks in the region. Additionally, representation, the magnitude of 
climate change impacts and data accessibility were criteria used for 
choosing the cities in this research. Based on the literature review 
results, the study areas selected were Hoi An and Vinh Long (Vietnam), 
Hua Hin and Samut Sakhon (Thailand) and Kampot and Sihanoukville 
(Cambodia). The results of the literature review and field surveys in the 
three cities are presented in Table 1.

As approximately 70% of Hoi An is located below 3 m elevation, it is 
extremely vulnerable to SLR (Hoi An PC 2015; SIHYMECC  2015). It 
is acknowledged that climate change adaptation measures are required to 
reduce threats to natural resources, the local community, the economy 
and transportation assets. Currently, the city is concentrating on adaption 
strategies to lessen coastal erosion. 

Increasing sea levels and rainfall have the potential to worsen flooding 
in Vinh Long (2015). Given its flat geography, the city’s UTI is more 
susceptible to floods, and hard and soft adaptation strategies have so far 
proved to be inadequate. 

A popular tourist spot on the western edge of the Gulf of Thailand, 
Hua Hin, suffers from pluvial flooding that will likely worsen in the future 
due to heavier monsoonal rainfall. Furthermore, as the Thailand Meteoro-
logical Department (2012) reported, the region is at “relatively high risk” 
from typhoons and tropical storms. Current adaptation options do not
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address UTI, even though climate hazards have the potential to increase 
maintenance costs. 

Situated on the Gulf of Thailand’s northern shore, Samut Sakhon is 
susceptible to a range of climate-related hazards including SLR, saltwater 
intrusion, storm surge and coastal erosion. Hard infrastructure improve-
ments are being prioritised as part of the implementation of adaptation 
strategies (Samut Sakhon Municipality 2018). 

Kampot is located on the Gulf of Thailand in the southwest of 
Cambodia. Storms, extreme rainfall, floods and saltwater intrusion are 
all threats to Kampot (JICA 2015; MPWT  2013). These hazards directly 
impact on vital services such as water supply, sanitation and road infras-
tructure, all of which are underdeveloped. Climate change has previously 
been studied in terms of its effects on urban infrastructure: roads, dikes, 
canals, bridges and railways, drainage systems and water supplies are all 
vulnerable to storms, floods and SLR (JICA 2015; RUPP  2018). 

Sihanoukville City is a southern coastal city of Cambodia and the 
capital of Preah Sihanouk Province. Sea level rise, storms and flooding 
contribute to infrastructure losses including UTI damage (JICA 2015; 
MPWT 2013), and current coastal infrastructure is at increased risk from 
climate-related impacts. It is challenging to lessen the effects of flood 
disasters due to the lack of knowledge and money, as well as the inad-
equate quality (such as earthen roadways) and quantity of UTI. The 
city’s vulnerability has been rated as “medium”, but some areas along 
the coastline are considered extremely vulnerable. 

Each city underwent a rapid vulnerability assessment. The research 
team gathered information from interviews with local experts and detailed 
the exposure to climate change-related risks, UTI vulnerabilities and each 
city’s characteristic geographic, social and economic features. Current 
and potential adaptation and adaptive capacity approaches were discussed, 
and each city’s vulnerability was ranked accordingly. A city was assessed 
as having the maximum vulnerability if no adaptation measures were in 
place and as having “low vulnerability” if some adaptation measures were 
being implemented. If a city was determined as having a strong capacity 
for adaptation, it was said to have “low vulnerability” or “negligible 
vulnerability” if there were no climate-related dangers. 

A summary of RVA results is given in Table 2.
Based on an RVA that included group discussions and expert inter-

views, Table 2 shows the sensitivity of the six chosen cities and their 
capacity to adapt to existing and future climate-related impacts. The table
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Table 2 Summary of RVA results for the selected cities 

Country/
City Vulnerability

Hazards

Storm Flood SLR
Saline

intrusion
Drought

Coastal
Erosion

Land
Subsidence

Land
slide

Hoi An, 
Vietnam

Level of road 

vulnerable
+++ +++ +++ - + +++

Vinh 
Long,Vietnam

Level of road 

vulnerable
+ +++ ++ + + +++ + ++

Kampot,
Cambodia 

Level of road 

vulnerable
++ +++ ++ - + ++ _ +

Sihanoukville,
Cambodia 

Level of road 

vulnerable
++ ++ ++ + + ++ - +

Hua Hin,
Thailand 

Level of road 

vulnerable
+ + ++ + + ++ + +

Samut Sakhon
Meuang,
Thailand

Level of road 

vulnerable
+ +++ +++ - + +++

+ -

+ -

Note:                    (-) Negligible + Low ++ High +++

Source Experts’ opinions and survey outputs (2015)

shows that when a city’s adaptive capacity is low, the city is vulnerable or 
highly vulnerable to hazards. In contrast, when the adaptive capacity is 
medium or higher, the city may be vulnerable but not highly vulnerable 
to hazards. Vulnerability increases when adaptive measures are lacking. All 
hazards were evaluated in terms of their impacts on the urban roads. The 
effectiveness of implementing a climate change adaptation measure for 
the Samut Sakhon River was demonstrated using evidence derived from 
field observations and expert interviews. 

Table 2 shows that SLR and floods are the primary climate change-
related concerns affecting urban roads, and they similarly present potential 
risks for roads in the other chosen cities. Based on RVA results, the three 
cities (one in each country) identified as having the highest road vulner-
ability—Hoi An, Kampot and Samut Sakhon—were chosen for a more 
detailed vulnerability assessment focused on road loss and damage under 
various flood scenarios.
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3.2 Assessment of Road Damage by Applying NK-GIAS 

3.2.1 Damage Curve Development for Road Damage 
According to De Bruijn (2005), the damage function for infrastructure is 
defined as follows: 

EDinfrastructure = α(d).Dmax.ε (2) 

where 

ED is economic damage in US dollars (USD) 
α presents the damage factor 
d indicates water depth (meter) 
Dmax presents the maximum damage per unit in the category (USD/ 
m2) 
ε shows the conversion/extra factor 

The damage function was adapted in this paper to calculate road damage 
as follows: 

Road D =
∑

(αi.Di .S. ε) (3) 

where 

– Di max  is the maximum damage per m2 (construction cost, USD/ 
m2) 

– S presents cell size (m2) 
– αi shows the roads damage factor, it is flood depth (h). 
– ε = 1: Roads were digitised using detailed road and elevation maps. 
Because the roadways can be measured precisely, there is no need for 
a correction factor and ε = 1. 

The function shows the relationship between flood depth and road 
damage, as provided by De Bruijn (2005) and Jorik Chen (2007), and 
adapted for calculating the road damage factor (αi). The αi and flood 
depth (h) are correlated as per the road damage curve (4): 

If x(h) <  0.91 m, y(α) = 5.581x4 − 7.9492x3 + 4.4176x2 − 0.5439x + 0.0018 
(4) 

If x(h) ≥ 0.91 m, y(α) = 1
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Table 3 Road damage 
factors (αi)

x (Flood depth in metres) Y 
(α) 

0 0.00 
0.15 0.00 
0.35 0.10 
0.60 0.27 
0.75 0.49 
0.91 1.00 

Sources Adapted from De Bruijn (2005) and JorikChen (2007) 

The αi values were calculated using flood depth, and the results are shown 
in Table 3. 

The αi value was used to calculate road damage and is based on flood 
depth in the cost damage calculation. 

3.2.2 Results of Maximum Road Damage Under Different Flood 
Scenarios 

The results of road damage based on flood scenarios are summarised 
in the following sections. The methodology mentioned in Sect. 2 was 
fully applied for calculating road damage using NK-GIAS. Using histor-
ical flood depth data and the actual road damage in the case study sites, 
the NK-GIAS programme was validated and calibrated. The model was 
validated and calibrated before being applied to the three chosen cities, 
with real road damage compared to calculated values of maximum road 
damage. 

3.3 a. Flood Scenarios 

The highest historical water levels were derived from data available from 
the previous 10 to 20 years and used to inform the flood scenarios. 

Flood scenario analyses used the following relationship: 

Water level (Hmax)= flooding depth (h, meter) + ground elevation (meter) 
(4) 

Historical Hmax values included the following: 

– Hmax = 3.40 m in Hoi An on November 1964 (SIHYMECC 2015);
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– Hmax = 4.0 m in Kampot on September 2013 (JICA 2015); and 
– Hmax = 2.7 m in Samut Sakhon on October 2011 (Green Style Co. 
2018; Samut Sakhon Municipality 2018). 

As noted above, the maximum road damage was estimated for new flood 
scenarios by increasing Hmax and basing these on the maximum flood 
levels of the last 10 to 20 years. 

The proposed scenarios for estimating the road damage are as follows: 
Scenario 1 (SCE 1): The average water level in the study locations for 

the previous 20 years. 
Scenario 2 (SCE_2): The water level equal to the maximum flood 

depth experienced in the study areas over the last 20 years. 
Scenario 3 (SCE_3): The water level that corresponds to a 3 to 7% 

increase in flood depth over the last 20 years in the study locations (based 
on the topography of each city and local expert consultation). 

Scenario 4 (SCE_4): The water level in the pilot study increased by 
10 to 17.5% when compared to the maximum flood depth over the last 
20 years (based on local expert consultations and recording data). 

4 b) Maximum Road Damage Calculation. 

The cost of restoring the road to its pre-flood condition is considered 
road damage. 

• Hoi An City 

Table 4 details the main urban roads investigated in the study. The main 
roads are divided into asphalt concrete, penetration; cement concrete and 
surface dressing pavement with total road length, surface, construction 
cost and the percentage of each kind of road in Hoi An are presented as 
follows (Figs. 2, 3, and  4).

Figure 3 depicts road damage factors (αi) determined in Hoi An under 
scenario 1 (SCE 1), and Table 5 depicts road damage costs for each flood 
scenario and type of urban road.

According to Hoi An transportation department (2017), an analysis 
of secondary data and expert consultation revealed that damages mostly 
relate to the road surface. As discussed during a consultation with the 
transportation expert, the road foundation can reduce flood damage
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Fig. 4 Total road damage cost under different flood scenarios in Hoi An City

Table 5 Total road damage in Hoi An City under various scenarios 

Name of scenario SCE_1 (m) SCE_2 (m) SCE_3 (m) SCE_4 (m) 

Road damage 2.72 3.4 3.61 3.94 
R1 621,335 6,173,497 8,886,456 11,344,227 
R2 74,411 776,228 1,165i,390 1,528,950 
R3 71,559 852,295 1,187,013 1,380,114 
R4 550,092 3,992,492 4,562,281 4,631,773 
R5 104,912 884,930 1,220,152 1,386,971 
Total (USD) 1,422,311 12,679,444 17,021,294 20,272,036

through robust road construction and other adaptation measures such 
as dikes and embankments. This study does not apply new hydraulic 
modelling and only integrates the hydraulic effects based on the road 
damage curve. According to the findings, the maximum road damage 
under flooding scenario 4 is 20.3 million USD (Table 5). 

• Kampot city 

The characteristics of Kampot’s roadways are shown in Table 6.
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Table 6 Main types of roads in Kampot City 

Road types in Kampot City 

R1 (AC) R2 
(CC) 

R3 
(DBST) 

R4 
(Laterite) 

Total 

Length (m) 9,295 3542 14,150 21,945 48,932 
Surface (m2) 103,182 37,246 142,017 149,952 432,397 
Percentage of Length (%) 19% 7% 29% 45% 
Percentage of Surface (%) 24% 9% 33% 35% 
Cost (USD/m2) 48 44.18 34.4 

Note The DBST: Double Bituminous Surface Treatment 
Source Kampot Administration (2015) 

Figure 5 depicts road damage factors for SCE_1, and Fig. 6 and 
Table 7 depict damage costs for each type of road in Kampot under the 
flood scenario.

Each scenario’s overall cost of loss and damage from urban floods is 
considerable (Table 7). The lowest economic loss of the three scenarios 
was experienced by SCE_1, with expenses totalling more than 952 K 
USD with an average flood depth of 0.3 m. The cost of road damage 
for SCE 2, which simulates the worst flood in the last two decades, is 
2.7 million USD more than the cost of the base scenario and similar to 
the damages for scenario 3. However, the economic loss climbs to over 3 
million USD when the water level rises by 17.5% with SCE_3. 

The findings show how different road surfaces can affect costs. When 
compared to other road types, asphalt concrete is the most vulnerable 
to flood. Due to limited resources and geographical availability, cement 
concrete roads are the preferred choice for commune road development. 
Laterite roads were mostly used in peri-urban communities to connect 
major city roads. Although laterite roads account for 45% of the total 
road length in the city, their economic loss is lower when compared to 
other types. In the city, cement concrete roads are more susceptible to 
damage from flooding than DBST roads, with the latter being the most 
typical road type. 

Figure 6 presents the cost of road damage under various scenarios. The 
results show that the base scenario is less vulnerable under the current 
road infrastructure development situation. Alternative scenarios signifi-
cantly affect UTI, particularly for AC and DBST road types. Due to the
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Fig. 5 Flood risk map for urban roads under Scenario 1 in Kampot City 

Fig. 6 Total road damage costs under different flood scenarios in Kampot City
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Table 7 Total road damage in Kampot City under various scenarios 

Scenario SCE_1 (m) SCE_2 (m) SCE_3 (m) SCE_4 (m) 

Road damage 3.3 4.0 4.3 4.7 
R1 516,987 1,623,104 1,623,104 1,647,624 
R2 27,387 223,745 223,745 508,044 
R3 393,855 758,393 758,393 779,599 
R4 13,860 104,445 104,879 105,940 
Total cost (USD) 952,089 2,709,688 2,710,122 3,041,208

limitations of the DEM used in Kampot city, estimated damage costs did 
not differ significantly among scenarios 2, 3 and 4. (30 m resolution). A 
higher DEM resolution would have most likely improved results. 

• Samut Sakhon City 

Table 8 shows the various metrics for road infrastructure in Samut 
Sakhon. 

There are only three types of urban roads in Samut Sakhon: asphalt 
(A), reinforced concrete (RC) and highway with RC surfaces. The total 
length of the highway road is 39,215 km, accounting for approximately 
9% of the city’s road surface. 

Figure 7 depicts the road damage factors for Scenario 1, and Table 9 
and Fig. 8 depict the estimation of road damage under various flood 
scenarios.

Table 8 Main kinds of road in Samut Sakhon City 

Road types in Samut Sakhon R1 
(RC) 

R2 
(A) 

R3 (Highway) Total (m) 

Length (m) 18,233 23,029 39,215 80,477 
Surface (m2) 332.20 272.80 63.00 668 
Length percentage (%) 23% 29% 49% 
Surface percentage (%) 50% 41% 9% 
Cost (USD/m2) 72,5 29 300 

Note RC: Reinforced Concrete 
Source Samut Sakhon Municipality (2018) 
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Fig. 7 Flood risk map for urban roads under Scenario 1 in Samut Sakhon City 

Table 9 Total road damage in Samut Sakhon under various scenarios 

Scenario SCE_1 (m) SCE_2 (m) SCE_3 (m) SCE_4 (m) 

Road damage 2.4 2.7 2.79 2.99 
R1 1,921,350 3,912,921 4,409,701 5,272,966 
R2 3,534,049 6,934,664 7,776,366 9,069,439 
R3 1,139,290 3,698,020 4,528,451 6,703,217 
Total cost (USD) 6,594,689 14,545,605 16,714,518 21,045,622

Samut Sakhon is a low-lying city with a mean elevation of less than 
1.8 m (Samut Sakhon Municipality 2018). Road damage costs were based 
on SCE_3 with a water level of 2.79 m, representing a level 3.3% greater 
than the historical maximum (Hmax) in October 2011 (Green Style Co. 
2018). The city will be protected by continuing the construction of a
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Fig. 8 Total road damage costs under different flood scenarios in Samut Sakhon 
City

river dike, which is a crucial climate change adaptation measure in the 
study region. However, with just 0.09 m greater flood depth in SCE_3, 
the economic damage increases by 15%, from 14.5 to 16.7 million USD. 
In SCE_4 compared to SCE_1, the flood depth rises by 0.29 m. 

The results show that the current state of road infrastructure devel-
opment is vulnerable under SCE_1 From conversations with the Disaster 
Prevention Department (2018), Tha Shalom and Mahachai subdistricts 
were inundated by a mean flood level of 0.6 m (water level of 2.4 m) 
before the dike was built. Flood depths are currently less than 0.6 m 
because of dike construction that took place between 2007 and 2009, 
with the exception of the Chalom subdistrict, which lies beyond the dike. 

Alternative flood scenarios have greater effects on urban roads, partic-
ularly for RC roads. Due to differences in inundation areas, estimated 
damage costs differed significantly between SCE_ 2, 3 and 4. The use 
of a DEM with higher resolution (2 m resolution) in Samut Sakhon city 
would be one factor supporting a more accurate determination of the 
extent of inundated areas (and flood depths).
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5 Conclusion 

This research developed a methodology for assessing climate change risk 
for urban roads at the local level. Adopting RVA approaches and using 
NK-GIAS for more detailed analyses resulted in a better understanding 
of potential hazards, vulnerabilities and adaptive capacities. The six cities 
selected for this study were judged to be susceptible in a variety of ways. 
The cities were particularly vulnerable to floods and saline intrusion due 
to their geographic location and the threat from SLR and storm surge. 
Road infrastructure was identified as being most susceptible to the impacts 
of climate change, though current policies related to UTI do not address 
climate change. 

This study shows how economic losses can be linked to various flood 
scenarios, with increasing depth directly increasing damage costs in each 
city. The estimated maximum road damage costs for Hoi An, Kampot and 
Samut Sakhon were 0.95, 1.5 and 6.5 million USD, respectively, based 
on the results of the NK-GIAS analysis under scenario 1. Under SCE 4 
(the most severe scenario) the estimated maximum road damage costs are 
20 million USD for Hoi Anh, 3 million USD for Kampot and 21 million 
USD for Samut Sakhon. However, once a dike was built in Samut Sakhon 
in 2009, and flooding was decreased in scenarios SCE 1 to SCE 3 (water 
levels were lower than the height of the dike), the real damage expenses 
were greatly reduced. However, using SCE_4, the maximum damage road 
cost will be 21 million USD. 

Two key limitations were identified in the assessment methodology. 
The use of a DEM with low resolution, which preferably should not be 
larger than 5 m for the input DEM, may reduce accuracy in the flooded 
area. Assessment of flood damage should use various techniques for 
examining all vulnerability issues and each city’s susceptibility to flooding. 

Local governments have developed engineered adaptation strategies to 
deal with flooding, including the construction of dikes and embankments 
for long-term protection and the use of sandbags as temporary solu-
tions. Samut Sakhon, where the frequency of floods was reduced by more 
than 70% after dike construction surrounding the city was completed, 
is an example of how efficient dike protection can be (Samut Sakhon 
Municipality 2018). However, more recent considerations have focused 
on the need to factor climate change into planning and policy. Regarding 
UTI, especially the accompanying design and building criteria, the current 
climate change action plans (through 2050) for Vinh Long and Hoi An
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(Vietnam) are very generic. While not discussed in the present chapter, it 
would be a fascinating follow-up. For future work, it would be useful to 
follow up with stakeholders to discuss the extent to which climate change 
is being considered in UTI developments. 

Based on the study’s findings, several recommendations are made: 
(i) Capacity building should especially be offered to local government 
employees in the cities of Hoi An, Kampot and Samut Sakhon to 
promote the mainstreaming of climate change into policy and planning; 
(ii) To ensure that UTI development is affordable and climate resilient, 
encourage collaboration among the private sector, city governments and 
local government; (iii) Use the best available data and information (histor-
ical and from modelling) on water levels to inform infrastructure design; 
(iv) if research had been concentrated on creating new damage curves in 
the laboratory using physical models to mimic damage due to both flood 
depth and duration, the results of the road damage assessment might have 
been improved. Further research is recommended to do more research 
and laboratory tests to improve road damage curves for the NK-GIAS 
analysis. 
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not transform these linkages into operational advantages. Country-level 
experiences and learnings can offer entry points to identify poten-
tial interconnections, overlaps, co-benefits, and synergies to enhance 
resilience-building and better address L&D. Based on the case studies 
in this publication, this forward-thinking paper explores what kinds of 
evidence, information, institutional arrangements, and monitoring frame-
works could be needed to enhance and operationalize synergies and 
develop a holistic framework that links CCA and DRR to effectively build 
resilience and address L&D. 

Keywords Adaptation · Disaster risk reduction · Loss and damage · 
Resilience-building · Forward-thinking 

1 Introduction 

Climate change adaptation (CCA) and disaster risk reduction (DRR) are 
interlinked and aim to achieve similar objectives: building resilience and 
averting, minimizing, and addressing loss and damage (L&D). Global 
frameworks such as the Paris Agreement (PA) and the Sendai Frame-
work for Disaster Risk Reduction (SFDRR) recognize these linkages and 
provide avenues for creating synergies and possible pathways towards a 
holistic resilience-building approach in the light of increasing climate-
induced L&D and a complex landscape climate- and non-climate-related 
risks. 

CCA, as defined by the Intergovernmental Panel on Climate Change 
(IPCC AR6 WGII), is “the process of adjustment in human or natural 
systems to actual or expected climate and its effects, in order to moderate 
harm or exploit beneficial opportunities.” It is often “organized around 
resilience,” which broadly describes “the ability to maintain essential func-
tion, identity, and structure” of a system as well as its “capacity for 
transformation.” 

DRR, as defined by the United Nations Office for Disaster Risk Reduc-
tion (UNDRR) in the context of the SFDRR, means activities “aimed at 
preventing new and reducing existing disaster risk and managing residual 
risk, all of which contribute to strengthening resilience and therefore to 
the achievement of sustainable development.” Under the SFDRR, the 
global goal for DRR is “the substantial reduction of disaster risk and
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losses in lives, livelihoods, and health and in the economic, physical, social, 
cultural, and environmental assets of persons, businesses, communities 
and countries.” 

While L&D in the context of climate change does not have a univer-
sally used exact definition, it broadly describes the residual impacts of 
climate change that could not or have not been averted, i.e., unavoidable 
or unavoided impacts that exceed the soft or hard limits of adaptation and 
climate-related risk reduction. Accordingly, both CCA and DRR aim to 
minimize, avert, and address L&D, opening the possibility of identifying 
and harnessing co-benefits, synergies, and positive reinforcement between 
both areas and their associated institutional setups. As highlighted in 
the IPCC’s Sixth Assessment Report, “climate risk and disaster risk are 
increasingly addressed together, bridging the climate change adaptation 
and disaster risk reduction communities.” 

Explicit and implicit references to this interconnected nature of CCA 
and DRR can be found in the respective intergovernmental processes 
and treaties that govern CCA and DRR. For example, Article 8 of the 
Paris Agreement outlines “areas of cooperation and facilitation to enhance 
understanding, action, and support” with respect to L&D associated 
with the adverse effects of climate change. This includes areas linked 
to CCA as well as to DRR, including early warning systems; emergency 
preparedness; comprehensive risk assessment and management; risk insur-
ance facilities, climate risk pooling, and other insurance solutions; and 
building the resilience of communities, livelihoods, and ecosystems. 

Similarly, the SFDRR as the primary global framework for DRR makes 
a clear reference to disasters being “exacerbated by climate change and 
increasing in frequency and intensity, significantly [impeding] progress 
towards sustainable development.” 

These theoretical and practical linkages have significant implications 
in terms of how CCA and DRR are planned and implemented (Hoang 
et al., 2023). However, in many cases, these linkages are not translated 
into operational advantages on the national and local level, especially 
for addressing climate-induced L&D. As the IPCC AR6 report outlines, 
“linking disaster risk reduction and climate change adaptation can also 
be an important basis for discussion in climate negotiations regarding the 
allocation of funds needed for tackling climate change,” which is espe-
cially important in the context of the process of operationalizing the new 
L&D fund and funding arrangements.
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Past progress in CCA and DRR provides us a view on how future 
actions can be moderated. This publication contains examples and 
lessons learnt regarding the integration of CCA and DRR for inclusive 
and scaled-up resilience of communities as well as national-level policy 
processes interlinked with global processes such as those of the UNFCCC 
and the SFDRR, illustrating the possibility of creating holistic and 
impactful policy initiatives through integrated approaches and enhanced 
multi-stakeholder coordination. 

2 The Interface(s) Between CCA, DRR, and L&D 

As outlined above, there are many similarities between DRR and CCA, 
particularly in view of their shared goal of resilience-building and averting, 
minimizing, and addressing L&D to protect vulnerable households, 
communities, infrastructure, and systems. However, there are also signif-
icant differences between the two approaches, such as a different overall 
scope, different spatial and temporal scales, different institutional frame-
works, and different indicators, evaluation criteria, knowledge bases, and 
data formats. 

2.1 Interfaces and Barriers for Integration 

The common goal of building resilience and averting, minimizing, and 
addressing L&D provides a strong teleological foundation to connect 
CCA and DRR. As the IPCC AR6 report highlights, “the concepts of 
adaptation, vulnerability, resilience, and risk provide overlapping, alterna-
tive entry points for the climate change challenge.” Regarding resilience 
and L&D, a core concept and connection point is “vulnerability,” which 
is “a component of risk, but also an important focus independently, 
improving understanding of the differential impacts of climate change on 
people of different gender, race, wealth, social status, and other attributes. 
Vulnerability also provides an important link between climate adaptation 
and disaster risk reduction […] [as well as] the climate risk and disaster 
risk communities, recognizing complementarities and differences between 
these communities” (IPCC, 2022). 

Building on this, three major pathways to strengthen the interconnec-
tion between CCA and DRR could be outlined as follows:
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. Identifying components and prerequisites for resilience-building and 
mapping out the contributions of CCA and DRR practices to 
identify complementarities or gaps; 

. Focusing on vulnerability of individuals, households, communities, 
or countries to identify how CCA and DRR are currently reducing 
it on different timescales and with regard to different risks; 

. Assessing L&D caused by climate change and understanding why it 
has not been averted, minimized, or addressed through either CCA 
or DRR, thereby locating gaps and needs for enhancement through 
a synergetic mechanism. 

In general, DRR is often more focused on the local level and short 
timeframes, with plans designed by or in close collaboration with local 
authorities under the auspices of national agencies for disaster manage-
ment, public security, defence, or internal affairs, covering climatic as well 
as non-climatic disasters (such as earthquakes). Conversely, CCA tends 
to be planned at the national level, often under the Ministry of Envi-
ronment, and targets medium to long timeframes that include slow-onset 
processes and increasing weather variability in addition to extreme events 
and disasters. 

There is a need to better understand overlaps, co-benefits, and poten-
tial synergies between CCA and DRR for addressing L&D. It is partic-
ularly important to focus on the national-level picture on how CCA 
and DRR are interlinked in the context of L&D, mapping tensions and 
trade-offs. In this regard, the lack of robust and universally accepted 
methodologies for assessing and quantifying L&D poses a challenge 
towards addressing climate impacts in an effective manner. 

2.2 Global Policy Frameworks and Processes 

Many policy frameworks at the global level offer entry points for opera-
tionalizing interlinkages and synergies between climate change, resilience-
building, DRR, and averting and minimizing L&D. Among these are the 
UNFCCC, the Paris Agreement, the Agenda 2030 for Sustainable Devel-
opment, the SFDRR, and other processes aimed at climate and disaster 
risk management, such as the InsuResilience Global Partnership or the 
Global Shield Against Climate Risks. 

Under the UNFCCC and the Paris Agreement, climate change adap-
tation is a key focus which has seen wide growth and evolved to address a
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multitude of thematic areas over the years, including broader approaches 
to addressing resilience-building and climate risk reduction. This includes 
processes such as those around the National Adaptation Plans (NAPs) and 
the Nationally Determined Contributions (NDCs) under the Paris Agree-
ment. Additionally, with the progress of climate science, reporting related 
to vulnerability and adaptation measures through national communica-
tions has progressed to include climate risk assessments, which take into 
consideration indicators focused on risk management, including disaster 
risk management. Further, the NDCs submitted by countries focus on 
resilience-building as a key component under climate action, which create 
avenues for integrating DRR and CCA. 

The UNFCCC process and its different thematic tracks provide oppor-
tunities for the inclusion of risk management. For example, this includes 
the Cancun Adaptation Framework (FCCC/CP/2010/7/Add.1) which 
established several key adaptation-related processes and bodies such as the 
Adaptation Committee and provided a framework for long-term cooper-
ative action. Further, under its actions related to adaptation, the Cancun 
Framework requests all Parties to take actions which will contribute 
to enhancing action on adaptation, among which is the request for 
enhancing of DRR strategies that are relevant to action on climate change. 
The framework also has risk reduction as one of its key components, 
which interlinks closely with long-term climate resilience and planning 
processes related to DRR. 

In addition to the above, the framework also established the process 
for NAPs focused on enabling Least Developed Country (LDCs) Parties 
to work on NAPs for national-level adaptation planning, including formu-
lating and implementing adaptation plans, as well as identifying adapta-
tion needs to be addressed in developing countries. Today, the process 
remains closely connected to financial institutions such as the Green 
Climate Fund, which was established under the same framework and 
through which funding is accessed by countries for risk management 
with the aim of reducing climate vulnerabilities. It is important to note 
that climate and disaster risk management as well as risk assessment form 
key components of the NAP process. Out of the 53 NAPs submitted by 
developing country Parties to NAP Central so far, the majority of Parties 
refer to DRR as a key action point in their NAP or as an entry point 
for building climate resilience through interlinkages between DRR and 
climate action.
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Further processes which interlink DRR and climate risk management 
include the activities under the Warsaw International Mechanism for Loss 
and Damage associated with Climate Change Impacts (WIM), which 
focuses on risk management as one of its key work areas. This includes risk 
management through early warning and preventive measures that would 
converge with adaptation as well as risk transfer and risk retention which 
would move further into the area of L&D-related work. Other aspects 
that remain synergized include common areas of work related to human 
mobility, resettlement, and relocation, which highlight common thematic 
focus areas related to the work under the Sendai Framework and DRR, 
as well as activities related to adaptation and L&D under the UNFCCC 
process. 

The Paris Agreement also provides key entry points for the integration 
of DRR, CCA, and L&D. Some potential avenues for integration include 
the processes related to the Global Stocktake (GST), where CCA is an 
important component, and the Global Goal on Adaptation (GGA), which 
would provide opportunities for identifying key indicators and means for 
achieving necessary action. 

In addition to the UNFCCC process, the Agenda 2030 for Sustain-
able Development forges key interlinkages between disaster management, 
climate action, and other components related to long-term and sustain-
able resilience-building. Since 1994, the interlink between DRR and 
sustainable development has been laid out, and strong proponents for 
this include the Yokohama Strategy and Plan of Action for a Safer World. 
Under the 2030 Agenda for Sustainable Development, SDG 11 on 
sustainable cities and communities has DRR as a key component including 
policy frameworks interlinked with disaster risk management. Addition-
ally, SDG 13 on climate action also provides an entry point for harnessing 
synergies between global, regional, and national climate action to be inte-
grated into the SDG process, seeking to create common approaches across 
processes to achieve scaled-up resilience, which is already reflected in most 
submitted NAPs. 

Furthermore, it is also important to observe processes focused on 
providing finance and other means of implementation with regard to 
climate and disaster risk finance and insurance (CDRFI). For example, 
the newly established Global Shield aims to provide finance for building 
resilience to disasters and climate risks, which could provide opportunities 
for synergies through common actions aimed at building the long-term
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resilience of vulnerable communities to both climate and disaster risk 
through evidence- and science-based approaches. 

3 Learning from the Case Studies 

Based on the case studies contained in this publication as well as other 
available evidence from the Asia–Pacific region, there are several key find-
ings in relation to resilience-building through CCA and DRR as well as 
addressing L&D. The case studies highlight several main causes and forms 
of L&D, key impacted sectors, and existing methodologies and tools to 
assess, understand, measure, and/or quantify L&D. 

3.1 Understanding L&D in the Context of Climate Change 

Agriculture, rural livelihoods, energy, infrastructure, and natural resources 
are among the priority sectors in the Asia–Pacific region which are 
exposed to severe, complex, cascading, and often covariate risks that 
are caused by or related to climate change. This includes climate vari-
ability leading to increasing uncertainty, climate-related extreme events 
and disasters, and long-term climatic changes to average conditions and 
risks (van der Geest, 2023). 

There is a general distinction between economic and non-economic 
L&D, which is often defined in relation to goods and services that are 
commonly traded on markets. In this sense, economic losses include 
production losses, decline in productivity, loss of assets, affected struc-
tures (such as houses, roads, hospitals, or schools), and loss of wealth, 
but also costs for rehabilitation and reconstruction (Lotia, 2023). Non-
economic losses, on the other hand, describe impacts to culture, social 
cohesion, tangible or intangible heritage, natural ecosystems, mental and 
psychosocial health, which are more difficult to valuate and often cannot 
be readily quantified in monetary terms. 

Both kinds of L&D are interconnected, often without clear bound-
aries between each other, and can cause indirect or cascading secondary 
impacts, such as changes to local labour market demand, prices and 
scarcity of goods, or mental health impacts. In many cases, L&D erodes 
the resilience of communities and heightens their vulnerability to future 
shocks and impacts in a multitude of ways. For example, a flood can 
affect livestock health and feed availability, forcing farmers to sell at below 
market rates if they lack the capital to treat the animals and replace feed.
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In addition to lost income, this also represents a loss of financial assets 
serving as buffers against future shocks, which cannot be easily replaced. 
Similarly, pests, waterborne diseases, or crop failures are more likely to 
occur in the aftermath of floods due to changes in soil biotic conditions 
and waterlogging of areas (Lotia, 2023). 

Furthermore, vulnerability, resilience, and the effectiveness of CCA or 
DRR measures is highly context-specific and depends on demographic 
characteristics, income, wealth, education, willingness to take risks (asso-
ciated with higher life satisfaction), and a multitude of other factors 
(Basnayake et al., 2023). 

3.2 Approaches Towards Linking CCA and DRR 

Effectively linking CCA and DRR requires a robust understanding of 
the determinants and drivers of both resilience and L&D. These could 
be related to spheres of private and economic life, for example, agricul-
ture, livestock, MSMEs, human health, or human mobility (Lotia, 2023); 
available capacities, coping strategies, and preventive measures, such as 
selling assets, alternative income sources, social networks, insurance, phys-
ical protection, food aid, or relief (van der Geest, 2023); or the different 
institutional structures and policy processes under the respective global 
frameworks. 

There are different categories of interventions and measures that 
can respond to and address different forms of L&D, many of which 
are contained in the case studies in this publication. For economic 
L&D, structured or unstructured actions include planned relocation, 
assisted migration, reskilling, alternative livelihood provisions, compen-
sation, social protection, risk transfer, recovery, rehabilitation, stimulus, 
reconstruction, shelter and housing, compensation, microloans, commu-
nity funds, or the development of professional associations (Nhat and 
Thinh, 2023; Boyland et al., 2023). 

Similarly, for non-economic L&D, measures could include recog-
nition and repair of loss, enabling safe access to abandoned sites, 
active remembrance, counselling, official apologies, ecosystem restoration 
or rehabilitation, memorialization, documentation, healthcare, or social 
assistance (Nhat and Thinh, 2023; Boyland et al., 2023; Mombauer and 
Wijenayake, 2023). 

As this is a wide range of potential actions that cover a multi-
tude of levels—from local to national or regional—and sectors—such
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as health, education, finance, labour, social protection, infrastructure, 
human settlements—the available options for addressing L&D blur the 
distinctions between CCA and DRR and often could be classified as either 
depending on the exact circumstances. Bringing them together into a 
holistic framework presents a serious challenge, particularly regarding the 
existing institutional setups, policy environments, funding streams, and 
methodologies. 

3.3 Towards an Integrated National Mechanism 

Several of the papers outline potential functions and the shape of a 
national mechanism for L&D, which could bring together and coordinate 
CCA and DRR activities to address L&D in a holistic way. Such a mech-
anism could strengthen institutional coordination, knowledge-sharing, 
vertical and horizontal integration, M&E, MRV, budget and progress 
tracking, L&D assessments, and stakeholder engagement. It could 
also improve knowledge and understanding of global risk management 
approaches and L&D assessment methods, mobilize additional financial 
means of implementation, and bridge the gaps between economic and 
non-economic L&D as well as between disaster events and slow-onset 
processes (Prabhakar, 2023b). 

Integrated actions at national and local level could contribute to 
advancing actions towards long-term resilience-building of vulnerable 
communities and ecosystems. This could be through activities at national 
and subnational level related to NAPs, where readiness support funding 
via the GCF could be an opportunity to create national-level synergy for 
planning to integrate DRR and CCA. Additionally, through the NAP 
readiness actions, there could be policy coherence developed between 
policy and action related to DRR and CCA. From the assessments 
conducted for accessing funding to readiness activities that focus on 
holistic resilience of communities and ecosystems through Readiness 
Funding, the NAP process could provide entry points to create inter-
linkages among several policy processes at national level, including DRR, 
CCA, SDGs, as well as L&D with regard to risk management. 

Additionally, climate commitments under the Paris Agreement also 
provide important opportunities for integration of DRR, CCA, and other 
processes. For example, NDCs of countries provide commitments at 
national level for policy coherence. In Sri Lanka, the updated NDCs 
submitted in 2021 indicate a focus on long-term resilience-building;
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achieving sustainable development through several action points which 
are focuses at sectoral level; and interlinkages and synergies regarding 
L&D through commitments on addressing climate-induced L&D, which 
are closely connected to DRR action in the country, through coordina-
tion processes which are interlinked to the disaster management as well as 
overlapping of common priorities such as climate and disaster risk transfer 
in the agriculture sector in the country. 

4 Operationalizing Synergies 

between CCA and DRR 

Any attempt to operationalize the synergies between the existing frame-
works and current as well as potential actions must consider at least three 
key areas: (a) evidence and information, (b) institutional arrangements, 
and (c) monitoring, evaluation, and reporting systems. 

4.1 Evidence and Information 

When it comes to data collection, understanding the different perspec-
tives, priorities, and existing systems, for example, from a DRR or disaster 
management perspective, evaluations are primarily carried out to estimate 
losses and damages for statistical purposes as well as for reconstruction 
and rehabilitation. However, from a CCA perspective, the evaluation or 
assessment is mostly done to estimate loss and damage with the goal of 
minimizing the impacts of future events (Basnayake et al., 2023). 

Furthermore, DRR and CCA often use common or similar indicators, 
but collect data in separate processes and with different methodologies. 
In particular, it is important to understand the determining factors for 
vulnerability, the needs of vulnerable populations, and the non-economic 
and indirect forms of L&D. Assessments should cover not only the nature 
of assets that are lost, but also the reason for and manner of their loss, as 
this could provide key insights towards identifying adaptation limits and 
constraints (van der Geest, 2023). 

Holistic evidence collection that bridges the gaps between DRR and 
CCA needs to use locally appropriate indicators that are identified in a 
consultative manner (Prabhakar, 2023a) while also including metrics for 
non-economic L&D, such as indicators for psychological wellbeing or life 
satisfaction data on the individual level (Basnayake et al., 2023).
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4.2 Institutional Arrangements 

As outlined earlier, DRR and CCA are addressed through different insti-
tutional structures and policy processes. Some potential entry points to 
connect them across shared dimensions of vulnerability, resilience, and 
L&D include the following: 

. Linking NDC implementation and reporting on the subnational 
level with SDG localization processes and subnational implementa-
tion under the SFDRR (Mombauer and Wijenayake, 2023). 

. Aligning data collection and data-sharing mechanisms under the 
SFDRR and the SDGs with NDC review and implementation 
processes (Mombauer and Wijenayake, 2023). 

. Facilitating self-organization of affected communities to strengthen 
social safety nets, early warning, planning processes, and targeted 
assistance (Boyland et al., 2023). 

. Identifying co-benefits for accessing finance and support, including 
for capacity-building and awareness creation measures (Mombauer 
and Wijenayake, 2023). 

. Strengthening devolved, participatory, and cross-level decision-
making and multi-agency and multi-scale inclusion to avoid dupli-
cation of efforts (Boyland et al., 2023). 

. Operationalizing “building back better” principles and developing 
clear guidelines, milestones, and agency responsibilities for transi-
tioning from recovery to development (Boyland et al., 2023). 

. Setting up a dedicated institutional framework for MRV to coor-
dinate pre-existing data collection mechanisms and align them with 
reporting under the Paris Agreement, Agenda 2030, and the SFDRR 
(Mombauer and Wijenayake, 2023). 

4.3 Monitoring, Evaluation, and Reporting Systems 

Finally, any evidence collected and activities managed by the relevant insti-
tutions need to be regularly assessed, monitored, evaluated, reported on, 
and improved. In order to operationalize synergies, it is crucial to develop 
and consolidate monitoring and evaluation systems for the regular assess-
ment of risks and vulnerabilities, which allows short-term goals (such 
as those related to concrete DRR or CCA measures) to be turned into
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long-term strategies of resilience-building that utilize continuous learning 
mechanisms. 

This would also allow countries and other stakeholders to identify DRR 
activities that build adaptive capacities and resilience through a detailed 
analysis of monitoring data and the vulnerability assessments, as well as 
other monitoring and evaluation activities (Nhat and Thinh, 2023). 

5 Conclusion 

A pivotal question for global, regional, national, and local action over 
the next decades will be how to move towards a holistic framework that 
links CCA and DRR to address L&D effectively and comprehensively and 
operationalize synergies. What are the key challenges and issues to achieve 
this, and what solutions could it present? 

While all countries would have these different processes, there is a need 
to better integrate the processes at national level through institutional 
capacity-building as well as coordination mechanisms being effectively 
functioned. This includes the establishment of processes for coordina-
tion among ministries and institutional structures as well as multiple 
stakeholders focused on CCA and DRR across national and global 
processes. 

To achieve this, it is vital that there is a good understanding of global 
processes related to the different processes aimed at building long-term 
resilience, as well as sufficient evidence, knowledge, and technical exper-
tise which would allow for countries and stakeholders to ensure that 
those who are most vulnerable to climate and disaster risks are bene-
fitted through practical and viable solutions as well as measures leading 
to sustained and sustainable development. 

Identifying approaches for creating synergies considering community 
needs adaption needs, and the need to avert, minimize, and address 
climate-induced L&D while achieving SDGs require long-term vision 
and strategic interventions which look inside and outside of the existing 
global processes. Two examples of such approaches could be the Loss and 
Damage Fund under the UNFCCC and the Global Shield against Climate 
Risks, which aim to provide finance for the same purpose (addressing 
climate-induced L&D) but with a different functionality. It is important 
to understand these dualities to be able to benefit from existing struc-
tures to achieve the common objectives pertaining to policy and action, 
which will be to ensure long-term climate and disaster resilience of all,
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through synergized and collective approaches which avoid duplicating 
efforts and drawing the maximum use of available means of implemen-
tation to address the urgent needs of climate-vulnerable populations at all 
levels. 
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