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Key messages

 ▶ In the United Nations Framework Convention on Climate Change (UNFCCC), loss and damage has 
emerged as a third key pillar of climate policy, alongside mitigation and adaptation, to address 
ever-increasing climate impacts in developing countries that are particularly vulnerable to the 
adverse effect of climate change. 

 ▶ Losses and damages arise when efforts to avoid or minimize climate impacts through mitigation 
and adaptation fail. Given the slow progress of mitigating greenhouse gas (GHG) emissions and of 
adapting to climate risks, some losses and damages are occurring, and further loss and damage 
is unavoidable. 

 ▶ There is a broad typology of responses available for both economic and non-economic losses 
and damages that must all respect country ownership and be equitable, inclusive, accessible 
and adequate, but the lack of conceptual clarity is a clear barrier to making progress on 
loss and damage. 

 ▶ Many uncertainties remain regarding the financial needs to address loss and damage, but 
innovative funding sources and governance structures must be found to reach the necessary scale.

5.1 Introduction

5.1.1 What is loss and damage?
While there is no commonly agreed definition, loss and 
damage is most commonly understood as the adverse 
effects of climate change that are not or cannot be avoided 
by mitigation and adaptation efforts (van der Geest and 
Warner 2020). This definition implies that there are two types 
of loss and damage: those that exceed adaptation limits 
and those that can be minimized by ramping up adaptation 
efforts and finance. The limits to adaptation are the points at 
which adaptation fails to avert intolerable climate impacts. 
They are typically classified as being either hard or soft. 

 ● Hard limits are typically those associated with 
physiological responses to changing climates, 
and other than reducing GHG emissions, there 
are few options available to humans to avoid the 
points at which climate-sensitive systems are 
fundamentally damaged. 

 ● Soft limits are those that arise from failures to 
implement adaptation actions that could effectively 
reduce vulnerability. This failure can be for cultural, 
economic and/or political reasons. 

As the previous chapters of this report have shown, there are 
significant gaps and challenges in the policies and actions 
that national governments and other actors implement to 
adapt to climate change. The wider these gaps and the 
longer it takes to overcome the challenges, the more severe 
the losses and damages will be, particularly in vulnerable 
countries. An important way to reduce losses and damages 
is to tackle adaptation constraints and boost national 
capacities to implement effective adaptation efforts.

Opportunities for averting, minimizing and addressing loss 
and damage can be found across a spectrum ranging from 
reducing GHG emissions to disaster risk management, 
climate change adaptation, and addressing residual loss and 
damage (figure 5.1). Reducing global warming can help to 
avert losses and damages while disaster risk management 
and climate change adaptation actions can help minimize 
them. Policies to address loss and damage are still scarce, 
but some are emerging (see section 5.4 for an overview).

It is important to recognize that options to avert, minimize or 
address loss and damage may work at various timescales. 
Reducing GHG emissions, for example, may avert loss and 
damage in the timescales of decades to centuries, while 
both disaster risk reduction and climate change adaptation 
actions can minimize loss and damage in the short 
to medium term. 
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Figure 5.1 Policy interventions to avert, minimize and address loss and damage

Source: Richards (2022)

1 For a careful interpretation of liability and compensation under article 8, see Mace and Verheyen (2016).

5.1.2 Evolution of loss and damage in the climate 
negotiations

The issue of loss and damage has evolved over time, 
leading to the decisions achieved at the twenty-seventh 
session of the Conference of the Parties to the UNFCCC 
(COP 27) in Sharm El-Sheikh to establish a fund and funding 
arrangements for loss and damage (figure 5.2). 

Loss and damage was first raised as an issue in climate 
change negotiations in 1991, four years before COP 1 took 
place. That year, Vanuatu, on behalf of the Alliance of Small 
Island States, submitted a proposal for an international 
insurance pool to address loss and damage from sea 
level rise in small island developing States. The attempt 
was unsuccessful, and it took almost two decades for 
the issue to reappear in the climate negotiations. In 2010, 
a work programme on loss and damage was created, 
which eventually led to the establishment of the Warsaw 
International Mechanism for Loss and Damage associated 
with Climate Change Impacts (WIM) in 2013. WIM was 
mandated to 1) enhance knowledge and understanding 
on loss and damage; 2) strengthen dialogue, coordination, 

coherence and synergies among relevant stakeholders; and 
3) enhance action and support, including finance, technology 
and capacity-building.

Despite slow progress since the establishment of WIM, 
particularly on enhancing action and support (Johansson 
et al. 2022), several milestones have since been achieved. 
In 2015 the Paris Agreement dedicated article 8 to loss 
and damage, emphasizing the importance of averting, 
minimizing and addressing loss and damage, including 
the irreversible impacts that have already occurred and 
those that are expected to happen in the future. Article 8 
acknowledges the reality that some climate impacts are 
beyond adaptation efforts and may result in loss and 
damage to vulnerable countries and communities. The 
decision text notes that article 8 does not provide a basis 
for liability and compensation. Proponents of this text say 
that this is necessary to make progress on addressing loss 
and damage politically feasible, while critics say it weakens 
the treaty and removes the pressure on polluters to ramp up 
action to avert climate change, and on developed countries 
to intensify their support for adaptation.1 
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Figure 5.2 The emergence of loss and damage in the climate negotiations

Source: Adapted from Mirwald (2023).

Between 2016 and 2021, there was a gradual move towards 
more concrete plans for action on loss and damage. 
Noteworthy is the establishment of the Santiago Network 
for Loss and Damage in 2019. The objective of the network 
is to catalyse technical assistance for approaches to avert, 
minimize and address loss and damage at the local, national 
and regional level. The technical assistance is particularly 
geared towards climate vulnerable countries.

At COP 27 in 2022, an important new milestone was 
achieved with the agreement to establish financial 
arrangements, including a fund, for addressing loss and 
damage in developing countries particularly vulnerable to 
the adverse effects of climate change (UNFCCC 2022a). The 
COP decision calls for the mobilization of new and additional 
resources to address loss and damage. While previous 
decisions since 2015 used the phrasing “avert, minimize 
and address”, the 2022 text emphasizes that the new fund’s 
mandate should focus on addressing loss and damage. The 
idea behind this is that action to avert and minimize loss 
and damage is already covered by finance for mitigation 
and adaptation.

Critics note that the international response on loss and 
damage in the UNFCCC has insufficiently taken human 
rights into account. They have pursued the integration of 
loss and damage in relevant human rights bodies including 
the United Nations Human Rights Council and the Office 
of the High Commissioner for Human Rights. Further, the 
United Nations General Assembly has asked for an advisory 
opinion on climate change from the International Court of 
Justice at the behest of Vanuatu.

5.1.3 Outline of chapter
Section 5.2 of this chapter examines soft and hard limits to 
adaptation in natural and social systems, and their relevance 
for our thinking about ways to avoid and minimize loss and 
damage. Section 5.3 discusses different conceptualizations 
and perspectives on loss and damage, including a climate 
justice lens. Section 5.4 looks at the different policy options 
for addressing economic and non-economic losses 
and damages, and section 5.5 assesses the magnitude, 
sources and mechanisms for financing action to address 
loss and damage.
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5.2 Adaptation limits and loss and damage

Loss and damage from climate change arises when efforts 
to avert or minimize climate impacts through mitigation 
and adaptation fail. The points at which adaptation fails to 
avert climate impacts are called the ‘limits’ to adaptation. 
Research on adaptation limits commonly refers to hard 
and soft limits. Hard limits are those that arise in physical 
systems, and which cannot be averted through adaptation 
action but rather only through mitigation of GHGs. Soft limits 
are those that can be avoided or minimized through more 
concerted adaptation efforts. Thus, the more the adaptation 
gap is reduced, the fewer soft limits will be crossed and the 
less loss and damage there will be.

5.2.1 Hard limits to adaptation
Even if the temperature goal of the Paris Agreement is 
achieved, there will still be between 1.5°C and 2°C of 
warming above pre-industrial levels (Meinshausen et al. 
2022). At 1.5°C of warming, widespread changes in highly 
climate-sensitive ecosystems such as coral reefs and 
tropical glaciers are likely (Hughes et al. 2018; Stuart-Smith 
et al. 2021; McKay et al. 2022). It is in natural systems such 
as these where the limits to adaptation seem hard in the 
sense that there are few options available to humans to 
avoid the points at which they are fundamentally damaged 
and some or all their unique and valued characteristics are 
lost (Marshall et al. 2019; Stensrud 2020; Intergovernmental 
Panel on Climate Change [IPCC] 2022).

Case study:  Mountains in silent thaw – Losses and damages from the disappearing “frozen 
heartbeat” of Earth 

The mountain cryosphere – ice, snow and permafrost 
– is melting due to climate change, affecting billions 
of people worldwide with significant economic and 
social consequences. 

As natural water storage continues to shrink, the timing 
and availability of fresh water change. This means 
increased flooding and erosion during melting periods 
and water scarcity during dry seasons, damaging 
infrastructure and disrupting water supplies for 
agriculture, drinking and energy generation.

Addressing loss and damage from a diminishing 
mountain cryosphere requires a comprehensive and 

urgent response. More adaptation action is needed 
for resilient infrastructure, early warning systems and 
adaptive water management and agricultural practices.

While it is a global responsibility to safeguard the crucial 
ecosystem services mountains provide, success hinges 
on engaging and empowering local communities, 
particularly Indigenous Peoples, in collaborative 
adaptation action. Local and traditional knowledge 
is critical for tailored solutions, promoting resilience, 
equity and sustainability in the face of changing 
cryosphere conditions.

Note: This case study is not connected to the chapter. The full case study is available online.

Authors: Sabine McCallum, Ansgar Fellendorf (UNEP), Babar Khan, Ghulam Muhammad Shah, Finu Shrestha, Sher Muhammad 
(International Centre for Integrated Mountain Development), Carolina Adler, James Thornton (Mountain Research Initiative), 
Luis Daniel Llambi (Consorcio para el Desarrollo Sostenible de la Ecorregion Andina), Johanna Zwahlen (Zoï Environment 
Network), Rosie Witton (Stockholm Environment Institute), Anna Sinisalo (GRID-Arendal)   

Many studies indicate the risks of changes in ecosystems 
resulting from climate change (Zommers et al. 2016; van der 
Geest et al. 2018). For example, the coral reefs of the Indian 
Ocean are threatened with collapse due to marine heating 
(Obura et al. 2022); beaches and wetlands in California may 
be lost due to rising sea levels (Barnard et al. 2021); the West 
Antarctic ice sheet may progressively melt due to warming 
(Pattyn and Morlighem 2020); many mountain glaciers may 
tip into irreversible melting beyond 2°C of warming (see 
box on the mountain cryosphere; Hock et al. 2019); parts of 
the Amazon rainforest are at risk of turning into savannahs 
because of drying, heat and fire; and changes in the West 
African monsoon may lead to shifts in vegetation cover in 
the Sahel (McKay et al. 2022). 

Climate-sensitive ecosystems facing hard limits have 
both intrinsic and extrinsic value to people. Extrinsic (or 
instrumental) values are those that arise from the goods 
and services provided by ecosystems to peoples whose 
livelihoods depend on them. The loss of the goods and 
services provided by ecosystems that exceed their limits 
to adaptation often flows on to loss and damage in social 
systems. For example, migration and mobility in response 
to water insecurity can enhance conflict and disrupt 
the cohesion of families and communities (see box on 
transboundary water management in chapter 2; Heslin et 
al. 2019); the loss of reefs undermines the livelihoods of 
fishers, human health, and in extreme cases the sovereignty 
of whole countries (Martyr-Koller et al. 2021); and changes 
in vegetation cover can increase hunger and malnutrition 
(Kogo, Kumar and Koech 2021). 

https://www.unep.org/resources/adaptation-gap-report-2023
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Climate-sensitive ecosystems that face hard limits also 
have intrinsic value in that people value them for their 
existence. Intrinsic values are revealed, for example, in World 
Heritage listings, and people’s attachments to places and 
landscapes (Adger et al. 2013; Barnett et al. 2016). There 
are no commensurable substitutes for the loss or damage 
of things that are intrinsically valued, and so these can be 
catastrophic to people’s identity and well-being (Adger et al. 
2022). Hard limits can only be avoided by deep cuts in GHG 
emissions that allow ecosystems to slowly adapt in ways that 
retain their instrumental and intrinsic values (IPCC 2022).

5.2.2 Soft limits to adaptation
In some cases, loss and damage to climate-sensitive 
ecosystems can be avoided or at least greatly delayed 
through reductions in non-climate stressors. For example, 
human diversions of water are often a larger driver of 
change in wetlands than climate; poorly sited and designed 
structures can have a bigger impact on coastal erosion 
than sea level rise; and logging and habitat fragmentation 
can have a bigger impact on biodiversity losses in forests 
than climate drivers. In these cases, there are actions that 
humans can take to avert and minimize loss and damage, 
and so the limits to adaptation may be called soft in the 
sense that known practices and technologies can be 
effective, even if they are not immediately available and their 
application seems unlikely (Barnett et al. 2015; Klein et al. 
2015; Mechler et al. 2020; IPCC 2022). 

The soft limits to adaptation arise from development 
processes that expose some groups to climate change risks, 
constrain their adaptive capacities or impede adaptation 
responses. A range of adaptations exist that can be 
made to avert and minimize loss and damage to resource 
dependent livelihoods, most often through a combination of 
technologies, ecosystem management, changes in livelihoods 

and improvements in social and economic opportunities 
(see Valdivia et al. 2012; Cinner et al. 2018; Janzen et al. 
2021; United Nations Environment Programme 2022). 
These include practices that reduce people’s dependence 
on climate-sensitive resources or enhance their freedoms 
to adapt, such as social protections and income guarantees 
in times of crisis, industrial restructuring programmes, 
improvements in infrastructure and improvements in social 
opportunities. They also include technologies and practices 
that reduce vulnerability and exposure to climate hazards, 
such as coastal defences, irrigation, risk-sensitive land-use 
management, and improved designs for infrastructure. While 
these adaptations are theoretically possible, some carry the 
risk of maladaptation, all entail trade-offs among competing 
values, and most face barriers due to costs, governance 
systems or social norms (Boyd et al. 2021; Henrique et al. 
2022; Thomas et al. 2021; IPCC 2022). 

Therefore, identifying the limits of adaptation is important 
to help avert, minimize and address loss and damage 
(Barnett and Sinha Roy forthcoming). People’s sense of 
‘intolerable losses’ can be ascertained using diverse social 
science methods, including those associated with the 
elicitation of values (Barnett et al. 2016). Doing so in the 
context of climate risks brings to the fore benchmarks of 
loss whose avoidance and minimization can serve as the 
goals of adaptation. Careful and committed co-production 
of knowledge and strategies to identify, avert, minimize and, 
if necessary, address loss and damage can remove feelings 
of powerlessness and injustice, build relationships of care 
and responsibility, help affected populations come to terms 
with loss, stimulate collective action and responsibility, and 
change expectations of the future in ways that transform 
perceived losses to something less existentially troubling 
over time (Barnett et al. 2016). Averting, minimizing and 
addressing loss and damage therefore involves foresight 
to identify adaptation limits and their consequences. 

Case study: Health-related loss and damage – Lessons from the Caribbean 

Climate-related health risks are escalating rapidly 
worldwide. Without effective adaptation, health-care 
infrastructure will continue to be overwhelmed by 
demand and damaged during climate disasters such as 
heatwaves, floods and wildfires.

Adaptation solutions to avert, minimize and address loss 
and damage in health require scaled-up efforts on all 
levels. Governments must also address the lack of clear 
definitions and quantifiable data on the economic and 
non-economic impacts of loss and damage on health.

A regional approach in the Caribbean has strengthened 
climate resilience through national food and water 
safety plans, climate-related health bulletins and the 
development of climate-integrated early warning 
systems for health.

The approach combines capacity-building and risk 
awareness, targeted investments, combined political 
intent, scientific know-how and local participation, 
underscoring the impor tance of coordinated 
adaptation planning.

Note: This case study is not connected to the chapter. The full case study is available online. 

Authors: Kathryn Bowen (Melbourne Climate Futures and University of Melbourne), Janine Felson, Elise Moo (University of 
Melbourne), Chandni Singh (Indian Institute for Human Settlements), Joy St John (Caribbean Public Health Agency)

https://www.unep.org/resources/adaptation-gap-report-2023
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This can be done at any sectoral or spatial scale using 
established methods for investigating future conditions 
(Cook et al. 2014).

The risk that adaptation fails increases with GHG emissions. 
The more warming there is, the less time there will be for 
adaptation to take effect. Slowing the rate of warming allows 
more time for soft limits to adaptation to be overcome. 
Given enough time, adaptation action may indeed overcome 
some soft adaptation limits in ways that avoid and minimize 
some loss and damage. Nevertheless, climate extremes 
are already causing significant loss and damage, and 
this trend will continue despite even the most effective 
adaptation and well before anticipated limits to adaptation 
have been reached.

5.3 Conceptualizing loss and damage 

There are a myriad of conceptualizations of loss and 
damage and no universally agreed definition exists in 
either policy, practitioner or research arenas. The lack of 
conceptual clarity on a definition of loss and damage has 
challenged both theoretical advancements in loss and 
damage research while also making it difficult to develop 
comprehensive action to address it in practice (Boda et 
al. 2021; Jackson et al. 2023). The lack of clarity of what 
constitutes loss and damage also poses challenges for 
how to address it. Still, the vague understanding of loss and 
damage in the UNFCCC has also been identified as beneficial 
to allow progress in political negotiations, despite different 
perspectives of stakeholders (Vanhala and Hestbaek 2016; 
Calliari, Serdeczny and Vanhala 2020). 

Research on the varying conceptualizations of loss and 
damage shows that perspectives range from: 

 ● considering all anthropogenic climate change 
impacts as loss and damage, to

 ● understanding loss and damage as impacts that 
occur after limits to adaptation have been reached, to 

 ● defining loss and damage as irreversible and 
inevitable harms from climate change (Boyd et al. 
2017; Mechler et al. 2020). 

The relationships between mitigation, adaptation and loss 
and damage have been conceptualized differently and have 
led to several theoretical strands of research and varying 
approaches on suitable responses to loss and damage (New 
et al. 2022), as detailed in section 5.4. 

Despite different conceptualizations, justice is a major 
theme underpinning many understandings of loss and 
damage, and has been a key component of discussions of 
the issue in the UNFCCC (Roberts and Pelling 2020; Boyd et 
al. 2021; Jackson et al. 2023). Distributional, procedural and 

recognition (in)justice as they relate to loss and damage are 
experienced at multiple scales, from the global level where 
historically low-emitting countries face disproportionate 
impacts of climate change, to the local level where more 
vulnerable members of society are frequently most affected 
by impacts (Thomas and Benjamin 2022). A justice lens 
underscores that loss and damage is not the product of 
climate hazards alone but is influenced by differential 
vulnerabilities to climate change, which are often driven by 
a range of sociopolitical processes, including racism and 
histories of colonialism and exploitation (Falzon and Batur 
2018; Abimbola et al. 2021; Kashwan and Ribot 2021). 

5.3.1 Categorizing loss and damage 
Although many conceptualizations of loss and damage 
exist, there is general agreement that it can be categorized 
as being economic or non-economic, an understanding 
which is also shared by the UNFCCC’s overview of the issue 
(Boyd et al. 2017; UNFCCC undated). 

Economic loss and damage includes impacts that can be 
assigned a monetary value, such as damage to infrastructure 
or loss of earnings or productivity. Non-economic loss and 
damage encompasses a spectrum of outcomes that are 
not easily assigned a monetary value and are not typically 
subject to market transactions. They include the loss of life, 
health, rights, territory, cultural heritage, Indigenous or local 
knowledge, biodiversity loss and loss of ecosystem services 
(see figure 5.3). 

While there are methodologies that attempt to quantify 
economic loss and damage, non-economic losses and 
damages are more difficult to assess and thus are often 
disregarded or undervalued (Boyd et al. 2021). However, 
failure to consider non-economic losses and damages 
means that quantitative estimates of loss and damage 
underestimate the extent of climate impacts, particularly 
for low-income regions where there is a lack of systematic 
monitoring or reporting of non-economic losses and 
damages (Thomas and Benjamin 2020; Chandra et al. 2023). 

Another approach is to categorize loss and damage as 
avoidable or unavoidable – a way of differentiating between 
loss and damage that may or may not be prevented 
by adaptation and mitigation (Verheyen 2012; van der 
Geest and Warner 2015). Avoidable loss and damage can 
theoretically be prevented through implementing mitigation 
and/or adaptation measures and can be further categorized 
as unavoided if such measures were not implemented. 
Unavoidable loss and damage refers to impacts that occur 
despite mitigation and adaptation, such as loss and damage 
resulting from extreme events where no adaptation efforts 
would have been able to prevent impacts. Unavoidable 
loss and damage is closely linked to understandings of 
adaptation limits and thresholds, as detailed in section 5.2. 
Categorizing loss and damage as avoidable or unavoidable 
allows for identifying different approaches to respond to 
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loss and damage, including the need for transformative 
approaches to address the inevitable impacts of climate 
change, such as loss of territory due to long-term sea level 

rise (Mechler and Schinko 2016; Heslin 2019; Mechler and 
Deubelli 2021). 

Figure 5.3 Examples of economic and non-economic loss and damage from extreme and slow onset events

Source: UNFCCC (2019).

5.3.2 Relating loss and damage to cascading and 
compound risks

While most conceptualizations of loss and damage posit 
that loss and damage is a result of both slow onset and 
extreme events, recent findings by the IPCC highlight that 
these events do not happen in isolation. Rather, multiple 
climate hazards (both slow onset and extreme events) 
may coincide and interact with non-climatic risks, resulting 
in higher overall levels of risk that affect multiple sectors 
and regions (IPCC 2022). The devastating 2022 floods in 
Pakistan 2022 (Nanditha et al. 2023) (see box on Pakistan) 
brought complex, compound and cascading risks that made 
it difficult to attribute loss and damage solely to a particular 
event, highlighting that loss and damage encompasses 
more than direct negative impacts in a particular place and 
may cascade across sectors and regions. 

5.3.3 Assessing loss and damage 
The absence of an agreed definition of loss and damage 
hinders its assessment. Given that it is common to measure 
the costs of disasters in economic terms, economic 
assessments of damage tend to dominate, whereas 
estimates and measures of non-economic losses rarely 

consider metrics other than the loss of life (Scown et al. 2022). 
Moreover, the social values underpinning non-economic 
loss and damage are rarely universal, so as well as being 
difficult to quantify there can also be disagreement about 
which to prioritize and how to address them. Nevertheless, 
the number of studies explicitly focusing on non-economic 
loss and damage is growing, including proposals for a loss 
and damage assessment methodology based on locally 
identified values (van Schie et al. 2023). For example, when 
ancestral knowledge about travel routes and weather 
conditions is lost there is a risk of impairing the ability of 
Inuit communities to travel, hunt and fish, thus threatening 
their traditional ways of life (Cunsolo and Ellis 2018). 

Assessments of loss and damage therefore need to 
consider a spectrum of outcomes, including all those that 
do not have market values. Assessments of the risk of loss 
and damage also need to consider which can be averted, 
minimized and addressed, and likely residual risks after 
implementing all known and feasible adaptation solutions, 
while recognizing the potential for maladaptation and 
adaptation failure. Understanding and operationalizing 
concepts such as adaptation limits (see section 5.2) is also 
important in order to assess loss and damage, but is still in 
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the nascent stages (Qi, Dazé and Hammill 2023). The lack 
of methodologies means it is difficult to assess adaptation 
limits and associated losses and damages resulting from 
those limits. However, there is emerging evidence on 
residual risks and soft and hard adaptation limits that is 
relevant for practitioners and policymakers (Mechler et al. 
2020; Thomas et al. 2021; Berkhout and Dow 2022).

Yet at present there is often strong emphasis on the hazard 
aspect of the risk and less emphasis on the socioeconomic 
drivers of vulnerability. Because of this gap, the currently 
developed adaptation plans may largely be insufficient 
as they are based on an underestimation of risks without 
considering all possible non-economic losses and damages. 

5.4 Addressing loss and damage

5.4.1 Actions to address loss and damage 
There are a growing number of actions to address loss and 
damage. Actions commonly identified in national adaptation 
plans (NAPs) include disaster risk management, research, 
risk assessment, information and data collection, capacity-
building, knowledge management, early warning systems 
(EWS), insurance, social protection measures, humanitarian 
response and forecast-based finance (Bharadwaj et al. 2022). 

In practice, a grey zone exists between adaptation and loss 
and damage actions. There is a typology of instruments for 
addressing economic loss and damage, including support 
for rebuilding livelihoods, risk insurance, EWS, social and 
financial protection, compensation, and humanitarian 
assistance. Measures for addressing non-economic loss 
and damage include support for communities to preserve 
their culture, recognition of loss and repair of damage, 
official apologies, active remembrance, counselling, and the 
conservation and restoration of ecosystems (see table 5.1 
and Annex 5.A for further details).

There is no global inventory of non-economic assets (e.g. 
built cultural heritage) at risk from climate change. When it 
comes to natural heritage, especially immaterial heritage, 
awareness among policymakers – let alone the preparation 
of inventories or the implementation of response measures 
– ranges from rare to nil (Barnett et al. 2016). However, there 
are significant data on non-economic loss and damage that 
can be synthesized.

Proposals to facilitate mobility and migration to avoid loss 
and damage are controversial, and not universally supported 
by people, communities and governments. Migration almost 
always has costs, and these rise the more migration is 
forced and rapid (see Wiegel et al. 2021; Yee et al. 2022; 
Mombauer, Link and van der Geest 2023).

Case study: Transformative adaptation and human mobility – Planned relocation in Fiji 

The climate crisis and the resulting rising sea levels and 
extreme weather events is threatening the existence of 
many coastal communities. The result is unavoidable 
loss and damage to way of life, culture, biodiversity, land, 
livelihoods, agency, assets and social cohesion.

In Fiji, Planned Relocation Guidelines provide a detailed 
blueprint to guide the implementation of relocations, 
which is grounded in analysis and community consent. 
These guidelines unlock the potential for continuing a 
traditional way of life, economic growth, infrastructure 
development and enhanced resilience.

The accompanying Climate Relocation of Communities 
Trust Fund Act provides an example of possible 
adaptation funding arrangements at the national level, 
to address relocation due to the climate crisis.

The lessons from Fiji underscore the importance of 
proactive, community-centred, culturally-relevant 
and holistic approaches to ensure the resilience and 
well-being of affected populations in the face of the 
increasingly unavoidable impacts of the climate crisis.

Note: This case study is not connected to the chapter. The full case study is available online.

Authors: Filimone Tuivanualevu (Office of the Prime Minister – Fiji), Alvin Chandra (UNEP)

https://www.unep.org/resources/adaptation-gap-report-2023
https://www.unep.org/resources/adaptation-gap-report-2023
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Table 5.1 A selection of actions associated with economic and non-economic loss and damage

  Extreme events Slow onset processes

Economic loss and damage

Ahead of event impact Social protection measures, 
including pre-disaster 
financial support

Risk layering, risk retention, risk 
transfer (e.g. climate insurance)

Early warning and impact-
based forecasting

Loss and damage databases to 
support decision-making and 
risk assessments

Livelihood diversification with 
reskilling and support for 
alternative livelihoods

Planned relocation/
assisted migration

Social protection measures (e.g. 
social assistance and safety 
net programmes)

During/following event Humanitarian assistance

Short- and long-term recovery 
and rehabilitation

Support for rebuilding livelihoods

Rebuilding damaged infrastructure

Compensation

Support for rebuilding livelihood

Rebuilding damaged infrastructure

Compensation

Non-economic loss and damage

Ahead of event impact Early warning and impact-
based forecasting (e.g. to enable 
timely evacuation)

Through assisted migration, 
support to people in areas at 
high risk of extreme events to 
relocate to safer areas and avoid 
disaster displacement

Investment to safeguard cultural 
heritage (e.g. restoring or 
rehousing artefacts); support 
for intangible cultural heritage 
(e.g. documentation)

Developing culturally sensitive and 
people-centred planned relocation 
guidelines and processes

During/following event Reparations to help ensure future 
well-being following loss

Recognition of loss and repair of 
damage; official apologies

Active remembrance (e.g. 
through museum exhibitions, 
school curricula)

Counselling

Support for communities to preserve 
their unique culture and social ties 
outside their traditional/former 
place of residence (particularly for 
displaced/relocated populations)

Enabling access/safe visits to 
abandoned sites

Conservation and restoration of 
ecosystems and biodiversity

Recognition of loss and repair of 
damage; official apologies

Active remembrance (e.g. through 
memorial sites, monuments and 
museum exhibitions, ongoing 
awareness and education 
programmes, school curricula)

Counselling

Support for communities to preserve 
their unique culture and social ties 
outside their traditional/former 
place of residence (particularly for 
displaced/relocated populations)

Enabling access / safe visits to 
abandoned sites

Conservation and restoration of 
ecosystems and biodiversity

Source: Adapted from Shawoo et al. (2021) and Richards et al. (2023).
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5.4.2  Coordinating actions for loss and damage 
The compounding and transboundary nature of climate 
risk requires implementing solutions in coordination across 
scales from the global to the local. Global frameworks such 
as the Sendai Framework for Disaster Risk Reduction, Paris 
Agreement, Convention on Biological Diversity and the 
Sustainable Development Goals contribute to strengthening 
risk management. Loss and damage has brought about new 
actor constellations under the UNFCCC with different roles, 
capacities and knowledges and includes:

 ● The Warsaw International Mechanism for Loss and 
Damage, which focuses on research and dialogue 
and enhancing action and support, including finance 
(established at COP 19 in November 2013). 

 ● The Santiago Network for Loss and Damage, which 
was established at COP 25 (December 2019) to 
provide technical assistance in averting, minimizing 
and addressing loss and damage. The Santiago 
Network’s aim is to catalyse the technical assistance 
of organizations, bodies, networks and experts for the 
implementation of actions at the local, national and 

regional levels in developing countries particularly 
vulnerable to the adverse effects of climate change. 

 ● The Expert Group on Non-Economic Losses, 
which prepares guidelines on “averting, minimizing 
and addressing non-economic losses in the 
context of human mobility”. Two of the guidelines 
focus on “addressing losses associated with the 
loss of territory–ecosystem services–cultural 
heritage nexus”, and the impact that climate 
change-driven mobility has on “Indigenous or local 
knowledge, societal identity and cultural heritage” 
(UNFCCC 2021). 

 ● The Transitional Committee, whose objective is to 
operationalize the new funding arrangements and 
loss and damage fund (established at COP 27 in 
November 2022). 

There are gaps in understanding how to most effectively 
govern and coordinate action to address losses and damages 
already occurring and at what scale (Jackson et al. 2022).

Case study: The Pacific heat dome – Heatwave lessons from the United States of America 

With climate change comes increasing exposure to 
extreme heat for people all over the planet. This has 
significant impacts on morbidity and mortality. However, 
deaths related to extreme heatwaves are all potentially 
preventable. Adaptation is needed urgently to protect 
human health and well-being.

In 2021, an extreme heatwave in Seattle, in the 
United  States  of  America, caught the city off guard, 
leading to severe health consequences. The region 
had never experienced a heatwave of this magnitude 

and was unprepared, even though almost everything 
experienced during the event, from patterns of morbidity 
and mortality to stress on front-line health-care 
providers, was highly predictable.

Understanding projected increases in the frequency, 
intensity and duration of heat events must be translated 
into actions that protect vulnerable populations, with 
adaptation occurring at the individual, community, 
building and urban levels to protect human health and 
well-being in future heatwaves.

Note: This case study is not connected to the chapter. The full case study is available online.

Authors: Kristie Ebi, Jeremy J. Hess (University of Washington)

https://www.unep.org/resources/adaptation-gap-report-2023
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Regional, national and subnational level 
At the national level, national policies and programmes 
provide the enabling environment for the proliferation of 
options for averting, minimizing and addressing loss and 
damage. With growing concern for cascading, compounding 
and transboundary climate risks, there is more need 
for regional cooperation in implementing regional-level 
measures for addressing loss and damages. To date, only 
regional catastrophic insurance mechanisms are clearly 
visible options available and there is a need to explore more 
regional cooperation measures that have the synergistic 
impact of addressing losses and damages at the regional 
to local level. Such measures should take into consideration 
the ecosystems, sharing regional early warnings, trade and 
supply chains and financial markets. 

An analysis of NAPs provides deeper insights into the extent 
to which loss and damage policy and related interventions 
received attention as well as their progress. Of the 41 NAPs 
submitted to the UNFCCC as at 1 March 2023, 49 per cent of 
them have direct references to loss and damage (Qi, Dazé and 
Hammill 2023). Some countries have dedicated sections for 
observed loss and damage, including Saint Lucia. However, 
the NAPs do not provide the details on how much future 
loss and damage is anticipated in certain climate change 
scenarios, and what kinds of loss and damage are expected 
at the national, regional and local levels. Further research 
is needed on how institutions deal with loss and damage 
policy and decision-making at the national, regional and 
subnational levels (Nand, Bardsley and Suh 2023). 

5.5 Finance to address loss and damage

The decision to establish a dedicated fund to assist 
developing countries in responding to economic and non-
economic loss and damage associated with climate change 
was a historic move agreed at COP 27 in 2022. The decision 
acknowledged “the urgent and immediate need for new, 
additional, predictable and adequate financial resources to 
assist developing countries that are particularly vulnerable 
to the adverse effects of climate change in responding to 
economic and non-economic loss and damage associated 
with the adverse effects of climate change, including extreme 
weather events and slow onset events.” (UNFCCC 2022b). 

At COP 27, it was agreed for a Transitional Committee 
to be responsible for operationalizing both the new 
funding arrangements and the fund for consideration and 
adoption at COP 28 in Dubai; a process that is ongoing. 

Key considerations raised during the discussions include 
questions related to the sources of funding, access to 
funding, the types of activities and options to be funded 
and the structure and governance of the fund and the 
funding arrangements. Another key question is how to 
prioritize countries that are highly vulnerable and have low 
capacity to finance climate action. Different understandings 
of vulnerability and interpretations in climate negotiations 
mean these discussions are complex (Chhetri, Schaefer 
and Watson 2021).

The loss and damage fund is at the forefront of this chapter 
but consideration of the implications of other funding 
arrangements for addressing loss and damage is also critical 
as there will be overlaps with the activities and roles of the 
broader risk management, development and humanitarian 
communities. Providers of bilateral and multilateral 
development finance increasingly realize the importance of 
explicitly taking the risk of loss and damage into account in 
their strategic and programming approaches (Organisation 
for Economic Co-operation and Development 2021).

The funding for loss and damage will be wide-ranging and 
the needs of countries, as informed by national assessments, 
will vary across space and over time. Countries will 
experience different conditions for similar climatic events, 
non-economic and economic needs will also differ, and 
there will be varying financial requirements for addressing 
loss and damage from extreme weather events and slow 
onset events. Adequate climate information services and 
needs assessments are crucial for informed planning and 
addressing loss and damage. Similarly, support to develop 
appropriate financial tools, including social protection, 
insurance and measures to assist those displaced by loss 
and damage, is crucial. 

5.5.1	 Identifying	climate	finance	needs	for	loss	and	
damage 

Varying studies have identified different broad-scale 
financial estimates based on different models, methods and 
scientific contexts. The focus to date has been on economic 
dimensions. The approximated cost of addressing loss and 
damage, incorporating both economic and non-economic 
dimensions, will be enormous given the current temperature 
path the world is heading for. The actions taken on mitigation 
and adaptation will significantly determine the future cost of 
loss and damage. Table 5.2 summarizes the key findings of 
some of the economic studies.
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Table 5.2 Studies identifying climate finance needs for loss and damage 

Source Methodology Findings

Fanning and Hickel (2023) The authors develop a procedure to 
quantify the level of compensation 
owed in a net-zero scenario where all 
countries decarbonize by 2050, using 
carbon prices from IPCC scenarios 
that limit global warming to 1.5°C and 
tracking cumulative emissions from 1960 
across 168 countries.

US$192 trillion would be owed to the 
undershooting countries of the Global 
South for the appropriation of their 
atmospheric fair shares by 2050.

Baarsh, Schaeffer 
and Awal (2022) 

This analysis provides the first ever 
estimate of the economic losses 
attributable to anthropogenic climate 
change only. The study leverages a data 
set that provides a counterfactual climate 
for observations over the last 40 years. 
Building on a macroeconometric model, 
the analysis then compares the effect 
on gross domestic product (GDP) per 
capita growth in real climate observations 
against the effect in the counterfactual 
climate estimates.

It is estimated that US$525 billion have 
been lost because of climate change 
in the last two decades and economic 
losses cut GDP growth by one full 
percentage each year on an average in the 
most vulnerable countries. 

Markandya and 
González-Eguino (2019)

Economic integrated assessment models. Total residual damages for the following 
regions, where the countries belong 
mainly to the non-Annex I group (Middle 
East and North Africa, sub-Saharan 
Africa, South Asia, China, East Asia 
and Latin America and the Caribbean): 
From US$116–435 billion in 2020, 
rising to US$290–580 billion in 2030, 
US$551–1,016 billion in 2040 and 
US$1,132–1,741 billion in 2050.

Baarsch et al. (2015) Based on the methodology of the IPCC 
Fifth Assessment Report.

Suggest loss and damage costs (not 
needs) for developing countries of 
around US$400 billion in 2030, rising to 
US$1–2 trillion by 2050.

DARA and the Climate 
Vulnerable Forum (2012) 

A conceptual framework that assessed 
vulnerability at the national level through 
desk research fieldwork; national-level 
workshops and peer review.

Estimates loss and damage costs to be 
US$4 trillion in 2030.

Further research on the methodologies and processes for 
estimating loss and damage and associated finance needs, 
as well as non-economic loss, is needed. Key issues include 
(i) the relationship between adaptation expenditures and 
loss and damage, (ii) the time-horizon under consideration 
and iii) associated uncertainties (Markandya and 
González-Eguino 2019). 

5.5.2 Building an evidence base
Unlike in the areas of mitigation and adaptation, where 
countries have identified and communicated to the UNFCCC 
about their national commitments, proposed actions and 

costs through nationally determined contributions (NDCs) 
and NAPs, most developing countries are yet to identify and 
assess their loss and damage risks and financial needs.

Currently, limited processes exist for collecting, recording 
and reporting information on the activities and associated 
costs of addressing loss and damage. This is a significant 
undertaking for many countries as it is a technical, costly 
and time-consuming process. Countries will have to 
assess both the economic and non-economic costs of the 
different options for addressing loss and damage based 
on their population, economy, sociocultural context and 
natural capital. 
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5.5.3	 Sources	and	utilization	of	finance
A broad range of funding options exists for financing 
loss and damage internationally and domestically. These 
include public, private and innovative sources of finances 
with a wide variety of instruments – grants, concessional 
financing, insurance and more. Since the financial need for 
addressing loss and damage could escalate in the future, 
exploring sustainable innovative sources through, among 
others, maritime shipping levies, aviation levies, taxation, 
debt relief, debt swaps and special drawing rights will be 
essential. International public finance will play a key role in 
addressing loss and damage to assist developing countries 
particularly vulnerable to climate change’s adverse effects. 
Understanding the roles of different sources of finance and 
how they may interact is crucial.

The provision of finance will need to be allocated based 
on needs and the ability to effectively deploy the funding. 
Funding will also be critical for capacity-building, institutional 
strengthening, promoting Indigenous knowledge and 
technology, data collection and analysis.

The conventional project-based model currently employed in 
much of climate finance is likely unsuitable for a significant 
portion of loss and damage finance provision. It is unsuitable 
for extreme weather events given the unpredictability of 
these types of events and unsuitable for slow onset hazards 
given their incremental nature (the lack of start and end 
dates) and given the cascading and compounding nature of 
climate risks. Alternative models of finance disbursement 
should be developed that ensure finance reaches affected 
communities with urgency and purpose, with its utilization 
being locally driven, people-centred and gender-responsive.

Loss and damage finance must be just, gender equitable, 
accessible and adequate for vulnerable communities 
and countries. Country ownership, inclusiveness 

and incorporation of gender equality considerations 
must be respected.

5.5.4	 Mechanisms	for	financing	loss	and	damage	
Diverse international institutions exist inside and outside 
the UNFCCC’s finance mechanism that could support the 
financing for addressing loss and damage. This includes 
parts of the humanitarian financing system, disaster risk 
reduction and management financing, development finance 
and climate finance (Richard and Schalatek 2017).

These sets of international institutions are already playing 
an important role but not all are equipped with the needed 
mechanisms, expertise and ability to meet the needs of the 
developing countries.

The loss and damage fund, the design of which is being 
discussed by the Transitional Committee under the UNFCCC, 
can be one of the principal vehicles. It could also act as a 
catalyst in ensuring coherence, and complementarity and 
can identify and realize collaboration among the existing 
institutions, platforms and mechanisms to better coordinate 
and provide necessary support to strengthen financing for 
loss and damage in the developing countries. The Santiago 
Network for Loss and Damage could provide technical 
support while the fund helps developing countries take 
concrete actions, hence working in tandem is necessary.

To better serve the communities’ needs, the international 
mechanism must be linked with the national system 
and institutions. Expertise may be drawn from various 
organizations and experiences to support capacity-building 
of the subnational and national institutions. Therefore, 
mapping the overlaps and identifying gaps in existing 
domestic and international architectures form a critical next 
step in the mosaic of loss and damage financing.
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Underwood, WA USA - July 2, 2023: Tunnel 5 Fire in Columbia River Gorge.

Photo: © Christian Roberts-Olsen / Shutterstock



76

Adaptation Gap Report 2023: Underfinanced. Underprepared.

References

Chapter 1

Anisimov, A. and Magnan, A.K. (eds.) (2023). The Global Transboundary Climate Risk Report 2023. The Institute for Sustainable 
Development and International Relations and Adaptation Without Borders.

Adaptation Committee (2021). Approaches to reviewing the overall progress made in achieving the global goal on adaptation. 
1 September. AC20/TP/5A. https://unfccc.int/sites/default/files/resource/ac20_5a_gga_tp.pdf.

Beauchamp, E. and Józefiak, I. (2023). Next Steps for Defining a Monitoring, Evaluation, and Learning System for the Global Goal 
on Adaptation by COP 28. Winnipeg: International Institute for Sustainable Development. https://www.iisd.org/system/
files/2023-05/global-goal-on-adaptation-monitoring-evaluation-learning-framework-cop-28.pdf.

Berrang-Ford, L., Siders, A.R., Lesnikowski, A., Fischer, A.P., Callaghan, M.W., Haddaway, N.R. et al. (2021). A systematic global 
stocktake of evidence on human adaptation to climate change. Nature Climate Change 11(11), 989–1000. https://doi.
org/10.1038/s41558-021-01170-y. 

Birkmann J., Liwenga, E., Pandey, R., Boyd, E., Djalante, R., Gemenne, F. et al. (2022). Poverty, livelihoods and sustainable 
development.  In: Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the 
Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., 
Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, US: Cambridge University Press. 
1171–1284. https://www.ipcc.ch/report/ar6/wg2/.

Eisenberg, D. (2021). The need to consider residual risk. Nature Climate Change 11, 803–804. https://doi.org/10.1038/s41558-
021-01129-z.

Eriksen, S., Schipper, E.L.F., Scoville-Simonds, M., Vincent, K., Adam, H.N., Brooks, N. et al. (2021). Adaptation interventions 
and their effect on vulnerability in developing countries: Help, hindrance or irrelevance? World Development 141, 105383. 
https://doi.org/10.1016/j.worlddev.2020.105383.

Gao, J. and Christiansen, L. (eds.) (2023). Perspectives: Adequacy and Effectiveness of Adaptation in the Global Stocktake. 
Copenhagen: UNEP Copenhagen Climate Centre. https://unepccc.org/wp-content/uploads/2023/02/perspectives-
adequacy-and-effectiveness-of-adaptation-in-the-global-stocktake-web.pdf.

Haasnoot, M., Lawrence, J. and Magnan, A.K. (2021). Pathways to coastal retreat. Science 372, 1287–1290. https://science.
sciencemag.org/content/372/6548/1287.

Intergovernmental Panel on Climate Change (2022). Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution 
of Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., 
Roberts, D.C. , Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, 
USA: Cambridge University Press. 3056. doi:10.1017/9781009325844. https://www.cambridge.org/core/books/climate-
change-2022-impacts-adaptation-and-vulnerability/161F238F406D530891AAAE1FC76651BD.

__________ (2023). Summary for Policymakers: Synthesis Report of the IPCC Sixth Assessment Report (AR6). Lee, H., Calvin, 
K., Dasgupta, D., Krinner, G., Mukherji, A., Thorne, P. et al. (eds.). Cambridge and New York: Cambridge University Press. 
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf.

Leiter, T (2022). Too little, too slow? Climate adaptation at the United Nations climate change negotiations since the adoption 
of the Paris Agreement. Carbon and Climate Law Review 16(4), 243–258. https://doi.org/10.21552/cclr/2022/4/5. 

Magnan, A.K., Pörtner, H.-O., Duvat, V.K.E., Garschagen, M. Guinder, V.A., Zommers, Z. et al. (2021). Estimating the global risk 
of anthropogenic climate change. Nature Climate Change 10, 879–885. https://doi.org/10.1038/s41558-021-01156-w.

New, M., Reckien, D., Viner, D., Adler, C., Cheong, S.-M., Conde, C. et al. (2022). Decision-making options for managing risk. In: 
Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., Poloczanska, E.S., 
Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, US: Cambridge University Press. 2539–2654. 
https://www.ipcc.ch/report/ar6/wg2/. 

O’Neill, B.C., van Aalst, M. and Ibrahim, Z.Z. (2022). Key risks across sectors and regions. In: Climate Change 2022: Impacts, 
Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). 
Cambridge, UK and New York, US: Cambridge University Press. https://www.ipcc.ch/report/ar6/wg2/.

https://unfccc.int/sites/default/files/resource/ac20_5a_gga_tp.pdf
https://www.iisd.org/system/files/2023-05/global-goal-on-adaptation-monitoring-evaluation-learning-framework-cop-28.pdf
https://www.iisd.org/system/files/2023-05/global-goal-on-adaptation-monitoring-evaluation-learning-framework-cop-28.pdf
https://doi.org/10.1038/s41558-021-01170-y
https://doi.org/10.1038/s41558-021-01170-y
https://doi.org/10.1038/s41558-021-01129-z
https://doi.org/10.1038/s41558-021-01129-z
https://doi.org/10.1016/j.worlddev.2020.105383
https://unepccc.org/wp-content/uploads/2023/02/perspectives-adequacy-and-effectiveness-of-adaptation-in-the-global-stocktake-web.pdf
https://unepccc.org/wp-content/uploads/2023/02/perspectives-adequacy-and-effectiveness-of-adaptation-in-the-global-stocktake-web.pdf
https://science.sciencemag.org/content/372/6548/1287
https://science.sciencemag.org/content/372/6548/1287
https://www.cambridge.org/core/books/climate-change-2022-impacts-adaptation-and-vulnerability/161F238F406D530891AAAE1FC76651BD
https://www.cambridge.org/core/books/climate-change-2022-impacts-adaptation-and-vulnerability/161F238F406D530891AAAE1FC76651BD
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf
https://doi.org/10.21552/cclr/2022/4/5
https://doi.org/10.1038/s41558-021-01156-w
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/


77

References

Prakash, A., Conde, C., Ayanlade, A., Beznez Kerr, R, Boyd, E., Caretta, M.A. et al. (2022). Gender, climate justice and 
transformative pathways. In: Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group 
II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, 
M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, US: Cambridge University 
Press. 2655–2807. https://www.ipcc.ch/report/ar6/wg2/.

Reckien, D., Magnan, A.K., Singh, C., Lukas-Sithole, M., Orlove, B., Schipper, E.L.F. et al. (2023). Navigating the continuum 
between adaptation and maladaptation. Nature Climate Change 13, 907–918. https://doi.org/10.1038/s41558-023-
01774-6.

Schipper, E.L F. (2020). Maladaptation: When adaptation to climate change goes very wrong. One Earth 3(4), 409–414. https://
doi.org/10.1016/j.oneear.2020.09.014.

Thomas, A., Theokritoff, E., Lesnikowski, A., Reckien, D., Jagannathan, K., Cremades, R. et al. (2021). Global evidence of 
constraints and limits to human adaptation. Regional Environmental Change 21, 85. https://doi.org/10.1007/s10113-
021-01808-9.

United Nations Foundation (2023). Compilation of Illustrative Targets and Indicators for the Global Goal on Adaptation: 
Submission to the Glasgow-Sharm el-Sheikh Work Programme on the Global Goal on Adaptation (GGA). Washington, D.C. 
https://www4.unfccc.int/sites/SubmissionsStaging/Documents/202305311331---United%20Nations%20Foundation.
pdf.

United Nations Environment Programme (2016). The Adaptation Finance Gap Report. Nairobi. https://backend.orbit.dtu.dk/
ws/files/198610751/Adaptation_Finance_Gap_Report_2016.pdf. 

__________ (2022). The Adaptation Gap Report 2022: Too Little, Too Slow – Climate Adaptation Failure Puts the World at Risk. 
Nairobi. https://www.unep.org/resources/adaptation-gap-report-2022.

United Nations Framework Convention on Climate Change (2023). Technical dialogue of the first global stocktake. Synthesis 
report by the co-facilitators on the technical dialogue. 8 September. FCCC/SB/2023/9.

United Nations Framework Convention on Climate Change Secretariat (2022). Compilation and synthesis of indicators, 
approaches and metrics for reviewing overall progress in achieving the global goal on adaptation. https://unfccc.int/
documents/613843. 

Zommers Z., Marbaix, P., Fischlin, A., Ibrahim, Z.Z., Grant, S., Magnan, A.K. et al. (2020). Burning embers: Towards more 
transparent and robust climate change risk assessments. Nature Reviews Earth & Environment 1, 516–529. https://doi.
org/10.1038/s43017-020-0088-0.

Chapter 2

Ara Begum, R., Lempert, R., Ali, E., Benjaminsen, T.A., Bernauer, T., Cramer, W. et al. (2022). Point of departure and key concepts. 
In: Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C. , Tignor, M., Poloczanska, E.S., 
Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, USA: Cambridge University Press. 121–196. 
https://www.ipcc.ch/report/ar6/wg2/. 

Beauchamp, E. and Józefiak, I. (2023). Next Steps for Defining a Monitoring, Evaluation, and Learning System for the Global Goal 
on Adaptation by COP 28. Winnipeg: International Institute for Sustainable Development. https://www.iisd.org/system/
files/2023-05/global-goal-on-adaptation-monitoring-evaluation-learning-framework-cop-28.pdf.

Buhr, B., Volz, U., Donovan, C., Kling, G., Lo, Y.C., Murinde, V. et al. (2018). Climate Change and the Cost of Capital in Developing 
Countries. London and Geneva: Imperial College London, SOAS University of London and UNEP. https://eprints.soas.
ac.uk/26038/. 

Dazé, A. and Hunter, C. (2022). Gender-responsive National Adaptation Plan (NAP) processes: Progress and promising 
examples. NAP Global Network synthesis report 2021–2022. International Institute for Sustainable Development. https://
napglobalnetwork.org/wp-content/uploads/2022/08/napgn-en-2022-gender-nap-synthesis-report.pdf. 

Dazé, A., Price-Kelly, H. and Rass, N. (2016). Vertical Integration in National Adaptation Plan (NAP) Processes: Guidance Note. 
Winnipeg: International Institute for Sustainable Development. https://www4.unfccc.int/sites/NAPC/Documents%20
NAP/Supplements/Vertical-Integration-in-NAP-Processes-Guidance-Note.pdf.

Demekas, D.G. and P. Grippa (2021). Financial regulation, climate change, and the transition to a low-carbon economy: A survey 
of the issues. IMF Working Paper WP/21/296. Washington, D.C.: International Monetary Fund. https://www.imf.org/
en/Publications/WP/Issues/2021/12/17/Financial-Regulation-Climate-Change-and-the-Transition-to-a-Low-Carbon-
Economy-A-Survey-of-510974.

Donovan, C. and Corbishley, C. (2016). The cost of capital and how it affects climate change mitigation investment. Grantham 
Institute briefing paper No. 15, January 2016. London: Imperial College London. https://www.imperial.ac.uk/media/
imperial-college/grantham-institute/public/publications/briefing-papers/the-cost-of-capital-and-how-it-affects-
climate-change-mitigation-investment-v3-Grantham-BP-15.pdf.  

https://www.ipcc.ch/report/ar6/wg2/
https://doi.org/10.1038/s41558-023-01774-6
https://doi.org/10.1038/s41558-023-01774-6
https://doi.org/10.1016/j.oneear.2020.09.014
https://doi.org/10.1016/j.oneear.2020.09.014
https://doi.org/10.1007/s10113-021-01808-9
https://doi.org/10.1007/s10113-021-01808-9
https://www4.unfccc.int/sites/SubmissionsStaging/Documents/202305311331---United%20Nations%20Foundation.pdf
https://www4.unfccc.int/sites/SubmissionsStaging/Documents/202305311331---United%20Nations%20Foundation.pdf
https://backend.orbit.dtu.dk/ws/files/198610751/Adaptation_Finance_Gap_Report_2016.pdf
https://backend.orbit.dtu.dk/ws/files/198610751/Adaptation_Finance_Gap_Report_2016.pdf
https://www.unep.org/resources/adaptation-gap-report-2022
https://unfccc.int/documents/613843
https://unfccc.int/documents/613843
https://doi.org/10.1038/s43017-020-0088-0
https://doi.org/10.1038/s43017-020-0088-0
https://www.ipcc.ch/report/ar6/wg2/
https://www.iisd.org/system/files/2023-05/global-goal-on-adaptation-monitoring-evaluation-learning-framework-cop-28.pdf
https://www.iisd.org/system/files/2023-05/global-goal-on-adaptation-monitoring-evaluation-learning-framework-cop-28.pdf
https://eprints.soas.ac.uk/26038/
https://eprints.soas.ac.uk/26038/
https://napglobalnetwork.org/wp-content/uploads/2022/08/napgn-en-2022-gender-nap-synthesis-report.pdf
https://napglobalnetwork.org/wp-content/uploads/2022/08/napgn-en-2022-gender-nap-synthesis-report.pdf
https://www4.unfccc.int/sites/NAPC/Documents%20NAP/Supplements/Vertical-Integration-in-NAP-Processes-Guidance-Note.pdf
https://www4.unfccc.int/sites/NAPC/Documents%20NAP/Supplements/Vertical-Integration-in-NAP-Processes-Guidance-Note.pdf
https://www.imf.org/en/Publications/WP/Issues/2021/12/17/Financial-Regulation-Climate-Change-and-the-Transition-to-a-Low-Carbon-Economy-A-Survey-of-510974
https://www.imf.org/en/Publications/WP/Issues/2021/12/17/Financial-Regulation-Climate-Change-and-the-Transition-to-a-Low-Carbon-Economy-A-Survey-of-510974
https://www.imf.org/en/Publications/WP/Issues/2021/12/17/Financial-Regulation-Climate-Change-and-the-Transition-to-a-Low-Carbon-Economy-A-Survey-of-510974
https://www.imperial.ac.uk/media/imperial-college/grantham-institute/public/publications/briefing-papers/the-cost-of-capital-and-how-it-affects-climate-change-mitigation-investment-v3-Grantham-BP-15.pdf
https://www.imperial.ac.uk/media/imperial-college/grantham-institute/public/publications/briefing-papers/the-cost-of-capital-and-how-it-affects-climate-change-mitigation-investment-v3-Grantham-BP-15.pdf
https://www.imperial.ac.uk/media/imperial-college/grantham-institute/public/publications/briefing-papers/the-cost-of-capital-and-how-it-affects-climate-change-mitigation-investment-v3-Grantham-BP-15.pdf


78

Adaptation Gap Report 2023: Underfinanced. Underprepared.

Eriksen, S., Schipper, E.L.F., Scoville-Simonds, M., Vincent, K., Adam, H.N., Brooks, N. et al. (2021). Adaptation interventions 
and their effect on vulnerability in developing countries: Help, hindrance or irrelevance? World Development 141, 105383. 
https://doi.org/10.1016/j.worlddev.2020.105383. 

Green Climate Fund (2023). Twelfth Report of the Green Climate Fund to the Conference of the Parties to the United Nations 
Framework Convention on Climate Change. 19 June 2023. GCF/B.36/10. https://www.greenclimate.fund/sites/default/
files/document/gcf-b36-10.pdf.

Intergovernmental Panel on Climate Change (2022). Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution 
of Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., 
Roberts, D.C., Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, 
USA: Cambridge University Press. https://www.ipcc.ch/report/ar6/wg2/. 

__________ (2023). Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Core Writing Team, Lee, H. and Romero, J. (eds.). Geneva. 
http://doi.org/10.59327/IPCC/AR6-9789291691647.001.

Ismail, Z. (2019). Public Sector Reform and Capacity Building in Small Island Developing States. K4D Helpdesk Report. Birmingham 
UK: University of Birmingham. https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/14485/583_
Small_Island_Developing_States_Revised.pdf?sequence=1.

Lucas, H., Fifita, S., Talab, I., Marschel, C. and Cabeza, L.F. (2017). Critical challenges and capacity building needs for renewable 
energy deployment in Pacific Small Island Developing States (Pacific SIDS). Renewable Energy 107, 42-52. https://doi.
org/10.1016/j.renene.2017.01.029. 

Mycoo, M., Wairiu, M., Campbell, D., Duvat, V., Golbuu, Y., Maharaj, S. et al. (2022). Small islands. In: Climate Change 2022: Impacts, 
Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change. Pörtner, H.-O., Roberts, D.C. , Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. 
(eds.). Cambridge, UK and New York, NY, USA: Cambridge University Press. 2043–2121. https://www.ipcc.ch/report/
ar6/wg2/. 

Nachmany, M., Byrnes, R. and Surminski, S. (2019). National Laws and Policies on Climate Change Adaptation: A Global Review. 
London: Grantham Research Institute on Climate Change and the Environment. www.lse.ac.uk/granthaminstitute/wp-
content/uploads/2019/12/National-laws-and-policies-on-climate-change-adaptation_A-global-review.pdf. 

New, M., Reckien, D., Viner, D., Adler, C., Cheong, S.-M., Conde, C. et al. (2022). Decision-making options for managing risk. In: 
Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C. , Tignor, M., Poloczanska, E.S., 
Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, USA: Cambridge University Press. 2539–2654. 
https://www.ipcc.ch/report/ar6/wg2/.

Niles, K. and Lloyd, B. (2013). Small Island Developing States (SIDS) & energy aid: Impacts on the energy sector in the Caribbean 
and Pacific. Energy for Sustainable Development 17(5), 521-530. http://dx.doi.org/10.1016/j.esd.2013.07.004 

Persaud, A. (2023). Breaking the deadlock on climate - The Bridgetown Initiative. Green 3(1), 99-103. https://doi.org/10.3917/
green.003.0108. 

Russel, D., Castellari, S., Capriolo, A., Dessai, S., Hildén, M., Jensen, A. et al. (2020). Policy coordination for national climate 
change adaptation in Europe: All process, but little power. Sustainability 12(13), 5393. https://doi.org/10.3390/su12135393. 

Schinko, T., Mechler, R., Leitner, M. and Hochrainer-Stigler, S. (2017). Iterative climate risk management as early adaptation 
in Austria – policy case study “public adaptation at the federal & provincial level”. PACINAS Working Paper No. 03, June 
2017. http://anpassung.ccca.at/pacinas/wp-content/uploads/sites/3/2017/06/PACINAS_Working_Paper-03_final.pdf. 

Shah, K. and Niles, K. (2016). Energy policy in the Caribbean green economy context and the Institutional Analysis and 
Design (IAD) framework as a proposed tool for its development. Energy Policy 98, 768-777. http://dx.doi.org/10.1016/j.
enpol.2016.07.045. 

United Nations Environment Programme (2021). Adaptation Gap Report 2021: The Gathering Storm – Adapting to Climate 
Change in a Post-Pandemic World. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2021.

__________ (2022). Adaptation Gap Report 2022: Too Little, Too Slow – Climate Adaptation Failure Puts World at Risk. Nairobi. 
https://www.unep.org/adaptation-gap-report-2022.  

United Nations Framework Convention on Climate Change (2011). Decision 5/CP.17: National adaptation plans. 11 December. 
FCCC/CP/2011/9/Add.1. https://unfccc.int/files/adaptation/cancun_adaptation_framework/national_adaptation_plans/
application/pdf/decision_5_cp_17.pdf. 

__________ (2021). Gaps and needs related to the process to formulate and implement national adaptation plans (NAPs) as 
mandated through decision 8/CP.24, para. 17. LEG Technical Brief, Issue No. 1, February 2021. LDC Expert Group. https://
unfccc.int/sites/default/files/resource/LEG-brief_NAP-gaps-and-needs-Mar2021.pdf.

__________ (2022a). Decision 3/CMA.4. 20 November. FCCC/PA/CMA/2022/10/Add.1. https://unfccc.int/decisions?f%5B0 
%5D=body%3A4099. 

__________ (2022b). Synthesis report for the technical assessment component of the first global stocktake: State of adaptation 
efforts, experiences and priorities. https://unfccc.int/sites/default/files/resource/Synthesis%20report%20on%20the%20
state%20of%20adaptation%20efforts%2C%20experiences%20and%20priorities.pdf.

https://doi.org/10.1016/j.worlddev.2020.105383
https://www.greenclimate.fund/sites/default/files/document/gcf-b36-10.pdf
https://www.greenclimate.fund/sites/default/files/document/gcf-b36-10.pdf
https://www.ipcc.ch/report/ar6/wg2/
http://doi.org/10.59327/IPCC/AR6-9789291691647.001
http://doi.org/10.59327/IPCC/AR6-9789291691647.001
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/14485/583_Small_Island_Developing_States_Revised.pdf?sequence=1
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/14485/583_Small_Island_Developing_States_Revised.pdf?sequence=1
https://doi.org/10.1016/j.renene.2017.01.029
https://doi.org/10.1016/j.renene.2017.01.029
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
http://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2019/12/National-laws-and-policies-on-climate-change-adaptation_A-global-review.pdf
http://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2019/12/National-laws-and-policies-on-climate-change-adaptation_A-global-review.pdf
https://www.ipcc.ch/report/ar6/wg2/
http://dx.doi.org/10.1016/j.esd.2013.07.004
https://doi.org/10.3917/green.003.0108
https://doi.org/10.3917/green.003.0108
https://doi.org/10.3390/su12135393
http://anpassung.ccca.at/pacinas/wp-content/uploads/sites/3/2017/06/PACINAS_Working_Paper-03_final.pdf
http://dx.doi.org/10.1016/j.enpol.2016.07.045
http://dx.doi.org/10.1016/j.enpol.2016.07.045
https://www.unep.org/resources/adaptation-gap-report-2021
https://www.unep.org/adaptation-gap-report-2022
https://unfccc.int/files/adaptation/cancun_adaptation_framework/national_adaptation_plans/application/pdf/decision_5_cp_17.pdf
https://unfccc.int/files/adaptation/cancun_adaptation_framework/national_adaptation_plans/application/pdf/decision_5_cp_17.pdf
https://unfccc.int/sites/default/files/resource/LEG-brief_NAP-gaps-and-needs-Mar2021.pdf
https://unfccc.int/sites/default/files/resource/LEG-brief_NAP-gaps-and-needs-Mar2021.pdf
https://unfccc.int/decisions?f%5B0%5D=body%3A4099
https://unfccc.int/decisions?f%5B0%5D=body%3A4099
https://unfccc.int/sites/default/files/resource/Synthesis%20report%20on%20the%20state%20of%20adaptation%20efforts%2C%20experiences%20and%20priorities.pdf
https://unfccc.int/sites/default/files/resource/Synthesis%20report%20on%20the%20state%20of%20adaptation%20efforts%2C%20experiences%20and%20priorities.pdf


79

References

__________ (2023a). Summary report following the second meeting of the technical dialogue of the first global stocktake under 
the Paris Agreement. https://unfccc.int/sites/default/files/resource/TD1.2_GST_SummaryReport.pdf.

__________ (2023b). Summary of the seventh workshop under the Glasgow– Sharm el-Sheikh work programme on the global 
goal on adaptation: Zooming out: Interfacing the GGA with other processes, including a specific focus/session on the 
GST process (para. 20(i) of decision 3/CMA.4). 8 September. https://unfccc.int/sites/default/files/resource/GGA%20
WS%207_summary%20report.pdf. 

__________ (2023c). Technical dialogue of the first global stocktake: Synthesis report by the co-facilitators on the technical 
dialogue. 8 September 2023. FCCC/SB/2023/9. https://unfccc.int/sites/default/files/resource/sb2023_09_adv.pdf. 

Woodruff, S.C. (2016). Planning for an unknowable future: uncertainty in climate change adaptation planning. Climatic Change 
139, 445-459. https://doi.org/10.1007/s10584-016-1822-y. 

Chapter 3

Berrang-Ford, L., Bhadwal, S., Buhaug, H., Diaz, D., Frieler, K., Garschagen, M. et al. (2022). Key risks across sectors and regions. 
In: Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C, Tignor, M., Poloczanska, E.S., 
Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, USA: Cambridge University Press. 2450-2472. 
https://www.ipcc.ch/report/ar6/wg2/. 

Berrang-Ford, L., Siders, A.R., Lesnikowski, A., Fischer, A.P., Callaghan, M.W., Haddaway, N.R. et al. (2021). A systematic global 
stocktake of evidence on human adaptation to climate change. Nature Climate Change 11(11), 989-1000. https://www.
nature.com/articles/s41558-021-01170-y.

Garschagen, M., Leiter, T., Biesbroek, R., Magnan, A.K., Reckien, D., New, M. et al. (2022). Cross-chapter box PROGRESS: 
Approaches and challenges to assess adaptation progress at the global level. In: Climate Change 2022: Impacts, 
Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change. Pörtner, H.-O., Roberts, D.C, Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). 
Cambridge, UK and New York, NY, USA: Cambridge University Press. 2610-2613. https://www.ipcc.ch/report/ar6/wg2/. 

Leiter, T. (2021). Do governments track the implementation of national climate change adaptation plans? An evidence-based 
global stocktake of monitoring and evaluation systems. Environmental Science & Policy 125, 179-188. https://www.
sciencedirect.com/science/article/pii/S1462901121002379. 

__________ (2023). Nationally determined contributions (NDCs) as a governance instrument – accounting for politics, 
negotiation progress, and related mechanisms under the Paris Agreement. Environmental Politics, 1–6. https://doi.org/
10.1080/09644016.2023.2252312.

Lesnikowski, A. C., Ford, J. D., Berrang-Ford, L., Barrera, M. and Heymann, J. (2015). How are we adapting to climate change? 
A global assessment. Mitigation and Adaptation Strategies for Global Change (20), 277–293. https://doi.org/10.1007/
s11027-013-9491-x.

Schipper, E.L.F. (2020). Maladaptation: When adaptation to climate change goes very wrong. One Earth 3(4), 409-14. https://
doi.org/10.1016/j.oneear.2020.09.014.

United Nations Environment Programme (2017a). The Adaptation Gap Report 2017: Towards Global Assessment. Nairobi. www.
unep.org/resources/adaptation-gap-report-2017.

___________ (2017b). Adaptation in the Paris Agreement and provisions for review and reporting. In: The Adaptation Gap Report 
2017: Towards Global Assessment. Nairobi United Nations Environment Programme. 7-13. https://www.unenvironment.
org/resources/adaptation-gap-report-2017. 

___________ (2021a). Adaptation Gap Report 2020. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2020.
___________ (2021b). Adaptation Gap Report 2021: The Gathering Storm – Adapting to Climate Change in a Post-Pandemic 

World. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2021.
___________ (2022a). Adaptation Gap Report 2022: Too Little, Too Slow – Climate Adaptation Failure Puts World at Risk. Nairobi. 

https://www.unep.org/adaptation-gap-report-2022.
___________ (2022b). Adaptation Gap Report 2022. Online Annexes. Nairobi. https://www.unep.org/resources/adaptation-

gap-report-2022.
United Nations Framework Convention on Climate Change (2022). Nationally Determined Contributions under the Paris Agreement. 

Synthesis Report by the Secretariat. 26 October. FCCC/PA/CMA/2022/4. https://unfccc.int/documents/619180.
United Nations Framework Convention on Climate Change Adaptation Committee (2021). Capacity gaps in accessing 

adaptation funding. Revised information note (AC20). AC20/INFO/7A. https://unfccc.int/documents/302884.
__________ (2022). Draft Supplementary guidance for Voluntary Use by Parties in Communicating Information in Accordance 

with the Possible Elements of an Adaptation Communication. 30 September. FCCC/SB/2022/5/Add.1. https://unfccc.int/
sites/default/files/resource/sb2022_05a01_adv.pdf. 

__________ (2023). Monitoring and Evaluation of Adaptation at the National and Subnational levels: Technical Paper by the 
Adaptation Committee. Bonn. https://unfccc.int/documents/632304.

https://unfccc.int/sites/default/files/resource/TD1.2_GST_SummaryReport.pdf
https://unfccc.int/sites/default/files/resource/GGA%20WS%207_summary%20report.pdf
https://unfccc.int/sites/default/files/resource/GGA%20WS%207_summary%20report.pdf
https://unfccc.int/sites/default/files/resource/sb2023_09_adv.pdf
https://doi.org/10.1007/s10584-016-1822-y
file:https://www.ipcc.ch/report/ar6/wg2/
file:https://www.ipcc.ch/report/ar6/wg2/
https://www.nature.com/articles/s41558-021-01170-y
https://www.nature.com/articles/s41558-021-01170-y
file:///Users/tariqjowahir/Downloads/AGR%202023/AGR%20Text/Main%20report/Done/%20https://www.ipcc.ch/report/ar6/wg2/
https://www.sciencedirect.com/science/article/pii/S1462901121002379
https://www.sciencedirect.com/science/article/pii/S1462901121002379
https://doi.org/10.1080/09644016.2023.2252312
https://doi.org/10.1080/09644016.2023.2252312
https://doi.org/10.1007/s11027-013-9491-x
https://doi.org/10.1007/s11027-013-9491-x
https://doi.org/10.1016/j.oneear.2020.09.014
https://doi.org/10.1016/j.oneear.2020.09.014
http://www.unep.org/resources/adaptation-gap-report-2017
http://www.unep.org/resources/adaptation-gap-report-2017
https://www.unenvironment.org/resources/adaptation-gap-report-2017
https://www.unenvironment.org/resources/adaptation-gap-report-2017
https://www.unep.org/resources/adaptation-gap-report-2020
https://www.unep.org/resources/adaptation-gap-report-2021
https://www.unep.org/adaptation-gap-report-2022
https://www.unep.org/adaptation-gap-report-2022
https://www.unep.org/resources/adaptation-gap-report-2022
https://www.unep.org/resources/adaptation-gap-report-2022
https://unfccc.int/documents/619180
https://unfccc.int/documents/302884
https://unfccc.int/sites/default/files/resource/sb2022_05a01_adv.pdf
https://unfccc.int/sites/default/files/resource/sb2022_05a01_adv.pdf
https://unfccc.int/documents/632304


80

Adaptation Gap Report 2023: Underfinanced. Underprepared.

Chapter 4

Africa Adaptation Initiative (2018). Enhancing Action on Adaptation in Africa. Addis Ababa. https://www.africaadaptationinitiative.
org/assets/SoAR%20-%20Discussion%20Paper%20Sep%202018%20(Eng-a).pdf.  

African Development Bank (2019). Access to finance for SMEs through FIs, 16 April. https://www.afdb.org/en/topics-and-
sectors/initiatives-partnerships/access-to-finance-for-smes-through-fis. 

Alam, A., Du, A.M., Rahman, M., Yazdifar, H. and Abbasi, K. (2022). SMEs respond to climate change: Evidence from developing 
countries. Technological Forecasting and Social Change 185, 122087. https://doi.org/10.1016/j.techfore.2022.122087. 

Allan, S., Bahadur, A.V., Venkatramani, S. and Soundarajan, V. (2019). The Role of Domestic Budgets in Financing Climate 
Change Adaptation: A Background Paper for the Global Commission on Adaptation. Rotterdam and Washington, D.C.: 
Global Center on Policy Management and Oxford Policy Management. https://gca.org/wp-content/uploads/2020/12/
The_Role_of_Domestic_Budgets_in_Financing_Paper__Final.pdf.

Andrés Arauz, B., Cashman, K. and Merling, L. (2022). Special Drawing Rights: The Right Tool to Use to Respond to the Pandemic 
and Other Challenges. Paris, London and Brussels: Centre for Economic Policy Research. https://cepr.net/report/special-
drawing-rights-the-right-tool-to-use/.  

Atteridge, A., Savvidou, G., Sadowski, S., Gortana, F., Meintrup, L. and Dzebo, A. (2019). Aid Atlas. https://aid-atlas.org.  
Barbados (2022). The 2022 Bridgetown Initiative. Bridgetown. https://pmo.gov.bb/wp-content/uploads/2022/10/The-2022-

Bridgetown-Initiative.pdf. 
Bascunan, Molloy, D. and B. Sauer (2020). What are resilience bonds and how can they protect us against climate crises?, 24 

July. Rotterdam, Netherlands: Global Center on Adaptation. https://gca.org/what-are-resilience-bonds-and-how-can-
they-protect-us-against-climate-crises/.  

Bendandi, B. and Pauw, P. (2016). Remittances for adaptation: An “alternative source” of international climate finance? In 
Global Migration Issues vol. 6: Migration, Risk Management and Climate Change: Evidence and Policy Responses. Milan, 
A., Schraven, B., Warner, K. and Cascone, N. (eds.). Berlin: Springer. 195-211. https://www.idos-research.de/en/others-
publications/article/remittances-for-adaptation-an-alternative-source-of-international-climate-finance/. 

Berrang-Ford, L., Biesbroek, R., Ford, J.D., Lesnikowski, A., Tanabe, A., Wang, F.M. et al. (2019). Tracking global climate change 
adaptation among governments. Nature Climate Change 9(6), 440-449. https://doi.org/10.1038/s41558-019-0490-0. 

Berrang-Ford, L., Siders, A.R., Lesnikowski, A., Fischer, A.P., Callaghan, M.W., Haddaway, N.R. et al. (2021). A systematic global 
stocktake of evidence on human adaptation to climate change. Nature Climate Change 11(11), 989–1000. https://doi.
org/10.1038/s41558-021-01170-y.

Bisaro, A. and Hinkel, J. (2018). Mobilizing private finance for coastal adaptation: A literature review. WIREs Climate Change 
9(3), e514. https://doi.org/10.1002/wcc.514.

Botero, S., Brinks, D.M. and Gonzalez-Ocantos, E.A. (eds.) (2022). The Limits of Judicialization: From Progress to Backlash in 
Latin America. Cambridge University Press.

Buchner, B., Naran, B., Fernandes, P., Padmanabhi, R., Rosane, P., Solomon, M. et al. (2021). Global Landscape of Climate 
Finance 2021. Climate Policy Initiative. https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-
finance-2021. 

Canales, N., Klein, R.J.T., Bakhtaoui, I. and Macura, B. (2023). Assessing adaptation progress for the global stocktake. Nature 
Climate Change 13, 413–414. https://doi.org/10.1038/s41558-023-01656-x. 

Cao, Y., Alcayna, T., Quevedo, A. and Jarvie, J. (2021). Exploring the Conflict Blind Spots in Climate Adaptation Finance – 
Synthesis Report. London, UK: Supporting Pastoralism and Agriculture in Recurrent and Protracted Crises. https://
www.sparc-knowledge.org/sites/default/files/documents/resources/exploring-the-conflict-blind-spots-in-climate-
adaptation-finance.pdf.  

Carè, R. and Weber, O. (2023). How much finance is in climate finance? A bibliometric review, critiques, and future research 
directions. Research in International Business and Finance 64, 101886. https://doi.org/10.1016/j.ribaf.2023.101886.  

Castro, B. and Sen, R. (2022). Everyday adaptation: theorizing climate change adaptation in daily life. Global Environmental 
Change 75, 102555. https://doi.org/10.1016/j.gloenvcha.2022.102555. 

Catalano, M., Forni, L. and Pezzolla, E. (2020). Climate-change adaptation: The role of fiscal policy. Resource and Energy 
Economics 59(C), 101111. DOI:10.1016/j.reseneeco.2019.07.005.

Chapagain, D., Baarsch, F., Schaeffer, M. and D’haen, S. (2020). Climate change adaptation costs in developing countries: 
insights from existing estimates. Climate and Development 12(10), 934–942. https://doi.org/10.1080/17565529.2020
.1711698.

Chhibber, A. (2022). Modernizing the Bretton Woods Institutions for the Twenty-first Century. Washington, D.C.: Atlantic Council. 
https://www.atlanticcouncil.org/in-depth-research-reports/report/modernizing-the-bretton-woods-institutions-for-the-
twenty-first-century/. 

Choi, S., Weingärtner, L., Gaile, B., Cardenas, D., Wickramasinghe, K., Nicholson, K. et al. (2023). Tracking the Money for Climate 
Adaptation and Disaster Risk Reduction. London: International Institute for Environment and Development. https://www.
iied.org/21261iied. 

https://www.africaadaptationinitiative.org/assets/SoAR%20-%20Discussion%20Paper%20Sep%202018%20(Eng-a).pdf
https://www.africaadaptationinitiative.org/assets/SoAR%20-%20Discussion%20Paper%20Sep%202018%20(Eng-a).pdf
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/access-to-finance-for-smes-through-fis
https://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/access-to-finance-for-smes-through-fis
https://doi.org/10.1016/j.techfore.2022.122087
https://gca.org/wp-content/uploads/2020/12/The_Role_of_Domestic_Budgets_in_Financing_Paper__Final.pdf
https://gca.org/wp-content/uploads/2020/12/The_Role_of_Domestic_Budgets_in_Financing_Paper__Final.pdf
https://cepr.net/report/special-drawing-rights-the-right-tool-to-use/
https://cepr.net/report/special-drawing-rights-the-right-tool-to-use/
https://aid-atlas.org
https://pmo.gov.bb/wp-content/uploads/2022/10/The-2022-Bridgetown-Initiative.pdf
https://pmo.gov.bb/wp-content/uploads/2022/10/The-2022-Bridgetown-Initiative.pdf
https://gca.org/what-are-resilience-bonds-and-how-can-they-protect-us-against-climate-crises/
https://gca.org/what-are-resilience-bonds-and-how-can-they-protect-us-against-climate-crises/
https://www.idos-research.de/en/others-publications/article/remittances-for-adaptation-an-alternative-source-of-international-climate-finance/
https://www.idos-research.de/en/others-publications/article/remittances-for-adaptation-an-alternative-source-of-international-climate-finance/
https://doi.org/10.1038/s41558-019-0490-0
https://doi.org/10.1038/s41558-021-01170-y
https://doi.org/10.1038/s41558-021-01170-y
https://doi.org/10.1002/wcc.514
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2021
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2021
https://doi.org/10.1038/s41558-023-01656-x
https://www.sparc-knowledge.org/sites/default/files/documents/resources/exploring-the-conflict-blind-spots-in-climate-adaptation-finance.pdf
https://www.sparc-knowledge.org/sites/default/files/documents/resources/exploring-the-conflict-blind-spots-in-climate-adaptation-finance.pdf
https://www.sparc-knowledge.org/sites/default/files/documents/resources/exploring-the-conflict-blind-spots-in-climate-adaptation-finance.pdf
https://doi.org/10.1016/j.ribaf.2023.101886
https://doi.org/10.1016/j.gloenvcha.2022.102555
http://dx.doi.org/10.1016/j.reseneeco.2019.07.005
https://doi.org/10.1080/17565529.2020.1711698
https://doi.org/10.1080/17565529.2020.1711698
https://www.atlanticcouncil.org/in-depth-research-reports/report/modernizing-the-bretton-woods-institutions-for-the-twenty-first-century/
https://www.atlanticcouncil.org/in-depth-research-reports/report/modernizing-the-bretton-woods-institutions-for-the-twenty-first-century/
https://www.iied.org/21261iied
https://www.iied.org/21261iied


81

References

Craft, B. and Fisher, S. (2018). Measuring the adaptation goal in the global stocktake of the Paris Agreement. Climate Policy 
18(9), 1203–1209. https://doi.org/10.1080/14693062.2018.1485546. 

Csaky, E.S. (2017). Climate Smart Financing for Rural MSMEs: Enabling Policy Frameworks - G20 Global Partnership for Financial 
Inclusion. Washington, D.C.: World Bank. https://policycommons.net/artifacts/1281333/climate-smart-financing-for-
rural-msmes/1873977/.

Daddi, T. and Iraldo, F. (2016) The effectiveness of cluster approach to improve environmental corporate performance in 
an industrial district of SMEs: a case study. International Journal of Sustainable Development & World Ecology 23(2), 
163–173. https://doi.org/10.1080/13504509.2015.1106988. 

Dale, T. W., Gao, J., Avashia, V. K., Konrad, S. and Garg, A. (2021). Private Sector Adaptation Reporting as a Source of Input to 
the Global Stocktake. UNEP DTU Partnership. https://www.climateworks.org/report/global-stocktake-private-sector-
reporting/.

De Bruin, K.C. and Ayuba, V. (2020) What does Paris mean for Africa? An Integrated Assessment analysis of the effects of the 
Paris Agreement on African economies. ESRI Working Paper 690. Pittsburgh, United States, December. http://aei.pitt.
edu/103496/. 

Druce, L., Moslener, U., Gruening, C., Pauw, W.P. and Connel, R. (2016). Demystifying Adaptation Finance for the Private Sector. 
Nairobi: United Nations Environment Programme. https://www.unepfi.org/themes/climate-change/demystifying-
adaptation-finance-for-private-sector/. 

European Investment Bank (2022). Joint Methodology for Tracking Climate Change Adaptation Finance. Kirchberg, Luxembourg. 
https://www.eib.org/attachments/lucalli/20220242_mdbs_joint_methodology_climate_finance_en.pdf. 

Fitch Ratings (2021). Climate Change Physical Risks Are a Growing Threat to Sovereigns. New York, US. https://www.fitchratings.
com/research/sovereigns/climate-change-physical-risks-are-growing-threat-to-sovereigns-23-11-2021.

Food and Agriculture Organization of the United Nations (2018). Impacts of Climate Change on Fisheries and Aquaculture: 
Synthesis of Current Knowledge, Adaptation and Mitigation Options. Rome. https://www.fao.org/policy-support/tools-
and-publications/resources-details/en/c/1152846/#. 

Frontier Economics and Paul Watkiss Associates (2022). Barriers to Financing Adaptation Actions in the UK. London. https://
www.theccc.org.uk/publication/barriers-to-financing-adaptation-actions-in-the-uk-frontier-economics-paul-watkiss-
associates/. 

Fuller, F., Zamarioli, L., Kretschmer, B., Thomas, A. and De Marez, L. (2018). Debt for Climate Swaps: Caribbean Outlook. Berlin, 
Germany: Climate Analytics. https://climateanalytics.org/media/debt_for_climate_swap_impact_briefing.pdf.

Gannon, K.E., Crick, F., Atela, J. and Conway, D. (2021). What role for multi-stakeholder partnerships in adaptation to climate 
change? Experiences from private sector adaptation in Kenya.  Climate Risk Management  32, 100319. https://doi.
org/10.1016/j.crm.2021.100319. 

Gardiner, A., Matthieu Bardout, M., Grossi, F. and Dixson-Declève, S. (2015). Public–Private Partnerships for Climate Finance. 
Copenhagen: Nordic Council of Ministers. https://norden.diva-portal.org/smash/get/diva2:915864/FULLTEXT01.pdf. 

Georgieva, K. and Verkooijen, P. (2021). We have a final opportunity to respond to climate change, 13 September. https://www.
cnbc.com/2021/09/13/op-ed-we-have-a-final-opportunity-to-respond-to-climate-change.html. 

Global Center on Adaptation (2021). Financial Innovation for Climate Adaptation in Africa. Rotterdam, Netherlands. https://gca.
org/wp-content/uploads/2021/10/GCA-CPI-Financial-Innovation-for-Climate-Adaptation-in-Africa.pdf. 

Goldstein, A., Turner, W. R., Gladstone, J. and Hole, D. G. (2019). The private sector’s climate change risk and adaptation blind 
spots. Nature Climate Change 9(1), 18-25. https://www.nature.com/articles/s41558-018-0340-5. 

Gouett, M., Murphy, D. and Parry, J. E. (2023). Innovative Financial Instruments and Their Potential to Finance Climate Change 
Adaptation in Developing Countries. Canada. https://policycommons.net/artifacts/4110962/innovative-financial-
instruments-and-their-potential-to-finance-climate-change-adaptation-in-developing-countries/4919181/.   

Grasso, M. (2010). An ethical approach to climate adaptation finance. Global Environmental Change 20(1), 74–81. https://doi.
org/10.1016/j.gloenvcha.2009.10.006. 

Hallegatte, S., Rentschler, J., Rozenberg, J. (2019). Lifelines: The Resilient Infrastructure Opportunity. Washington, D.C.: World 
Bank. https://openknowledge.worldbank.org/handle/10986/31805.  

Hallegatte, S., Rozenberg, J., Maruyama Rentschler, J.E., Nicolas, C.M. and Fox, C.J.E. (2019). Strengthening New 
Infrastructure Assets: A Cost-Benefit Analysis. Washington, D.C.: World Bank. http://documents.worldbank.org/curated/
en/962751560793977276/Strengthening-New-Infrastructure-Assets-A-Cost-Benefit-Analysis. 

Harries, T. (2021). Understanding small business adaptation to natural hazards: A critical review. International Journal of 
Disaster Risk Reduction 63, 102403. https://doi.org/10.1016/j.ijdrr.2021.102403. 

Hebbale, C. and Urpelainen, J. (2023). Debt-for-adaptation swaps: A financial tool to help climate vulnerable nations, 21 March. 
https://www.brookings.edu/articles/debt-for-adaptation-swaps-a-financial-tool-to-help-climate-vulnerable-nations/. 
Accessed 18 October 2023.

Hess, J.S. (2020). Financing climate change adaptation in small islands: assessing accommodation suppliers‘ perceptions in 
Thailand. London, May. https://discovery.ucl.ac.uk/id/eprint/10105251/. 

https://doi.org/10.1080/14693062.2018.1485546
https://policycommons.net/artifacts/1281333/climate-smart-financing-for-rural-msmes/1873977/
https://policycommons.net/artifacts/1281333/climate-smart-financing-for-rural-msmes/1873977/
https://doi.org/10.1080/13504509.2015.1106988
https://www.climateworks.org/report/global-stocktake-private-sector-reporting/
https://www.climateworks.org/report/global-stocktake-private-sector-reporting/
http://aei.pitt.edu/103496/
http://aei.pitt.edu/103496/
https://www.unepfi.org/themes/climate-change/demystifying-adaptation-finance-for-private-sector/
https://www.unepfi.org/themes/climate-change/demystifying-adaptation-finance-for-private-sector/
https://www.eib.org/attachments/lucalli/20220242_mdbs_joint_methodology_climate_finance_en.pdf
https://www.fitchratings.com/research/sovereigns/climate-change-physical-risks-are-growing-threat-to-sovereigns-23-11-2021
https://www.fitchratings.com/research/sovereigns/climate-change-physical-risks-are-growing-threat-to-sovereigns-23-11-2021
https://www.fao.org/policy-support/tools-and-publications/resources-details/en/c/1152846/
https://www.fao.org/policy-support/tools-and-publications/resources-details/en/c/1152846/
https://www.theccc.org.uk/publication/barriers-to-financing-adaptation-actions-in-the-uk-frontier-economics-paul-watkiss-associates/
https://www.theccc.org.uk/publication/barriers-to-financing-adaptation-actions-in-the-uk-frontier-economics-paul-watkiss-associates/
https://www.theccc.org.uk/publication/barriers-to-financing-adaptation-actions-in-the-uk-frontier-economics-paul-watkiss-associates/
https://climateanalytics.org/media/debt_for_climate_swap_impact_briefing.pdf
https://doi.org/10.1016/j.crm.2021.100319
https://doi.org/10.1016/j.crm.2021.100319
https://norden.diva-portal.org/smash/get/diva2:915864/FULLTEXT01.pdf
https://www.cnbc.com/2021/09/13/op-ed-we-have-a-final-opportunity-to-respond-to-climate-change.html
https://www.cnbc.com/2021/09/13/op-ed-we-have-a-final-opportunity-to-respond-to-climate-change.html
https://gca.org/wp-content/uploads/2021/10/GCA-CPI-Financial-Innovation-for-Climate-Adaptation-in-Africa.pdf
https://gca.org/wp-content/uploads/2021/10/GCA-CPI-Financial-Innovation-for-Climate-Adaptation-in-Africa.pdf
https://www.nature.com/articles/s41558-018-0340-5
https://policycommons.net/artifacts/4110962/innovative-financial-instruments-and-their-potential-to-finance-climate-change-adaptation-in-developing-countries/4919181/
https://policycommons.net/artifacts/4110962/innovative-financial-instruments-and-their-potential-to-finance-climate-change-adaptation-in-developing-countries/4919181/
https://doi.org/10.1016/j.gloenvcha.2009.10.006
https://doi.org/10.1016/j.gloenvcha.2009.10.006
https://openknowledge.worldbank.org/handle/10986/31805
http://documents.worldbank.org/curated/en/962751560793977276/Strengthening-New-Infrastructure-Assets-A-Cost-Benefit-Analysis
http://documents.worldbank.org/curated/en/962751560793977276/Strengthening-New-Infrastructure-Assets-A-Cost-Benefit-Analysis
https://doi.org/10.1016/j.ijdrr.2021.102403
https://www.brookings.edu/articles/debt-for-adaptation-swaps-a-financial-tool-to-help-climate-vulnerable-nations/
https://discovery.ucl.ac.uk/id/eprint/10105251/


82

Adaptation Gap Report 2023: Underfinanced. Underprepared.

Hinkel, J. Nicholls, R.J., Tol, R.S.J., Wang, Z.B., Hamilton, J.M., Boot, G. et al. (2013). A global analysis of erosion of sandy 
beaches and sea-level rise: An application of DIVA. Global and Planetary Change 111, 150–158. https://doi.org/10.1016/j.
gloplacha.2013.09.002. 

Hinkel, J., Lincke, D., Vafeidis, A.T., Perrette, M., Nicholls, R.J., Tol, R.S.J. et al. (2014). Coastal flood damage and adaptation 
costs under 21st century sea-level rise. Proceedings of the National Academy of Sciences 111(9), 3292–3297. https://
doi.org/10.1073/pnas.1222469111. 

Inter-American Development Bank (2023). IDB President Urges MDBs to Work Together to Use More Efficient, Innovative 
Financial Instruments to Scale Climate Finance. 27 June. https://www.iadb.org/en/news/idb-president-urges-mdbs-
work-together-use-more-efficient-innovative-financial-instruments.

Intergovernmental Panel on Climate Change (2022). Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution 
of Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., 
Roberts, D.C., Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, 
USA: Cambridge University Press. https://www.ipcc.ch/report/ar6/wg2/.

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (2019). Global Assessment Report on 
Biodiversity and Ecosystem Services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services. Brondizio, E.S., Settele, J., Díaz, S. and Ngo, H.T. (eds.). Bonn, Germany. https://www.ipbes.net/global-
assessment.

International Monetary Fund (2023). 2023 Review of Resource Adequacy of the Poverty Reduction and Growth Trust, Resilience 
and Sustainability Trust, and Debt Relief Trusts. Washington, D.C. https://www.imf.org/en/Publications/Policy-Papers/
Issues/2023/04/25/2023-Review-of-Resource-Adequacy-of-the-Poverty-Reduction-and-Growth-Trust-Resilience-
and-532788. 

Jain, P. and Bardhan, S. (2023). Does development assistance reduce climate vulnerability in developing countries? an empirical 
investigation. Climate and Development 15 (2), 148–161. https://doi.org/10.1080/17565529.2022.2065236. 

Joselow, M.(2023). Climate change is fueling an insurance crisis. There’s no easy fix, 29 June. https://www.washingtonpost.
com/politics/2023/06/27/climate-change-is-fueling-an-insurance-crisis-there-no-easy-fix/?s=03. Accessed 18 October 
2023.

Khan, M., Robinson, S., Weikmans, R., Ciplet, D. and Roberts, J.T. (2020). Twenty-five years of adaptation finance through a 
climate justice lens. Climatic Change 161(2), 251–269. https://doi.org/10.1007/s10584-019-02563-x. 

Kirchhofer, X. and A. Fozzard (2021). Climate Change Budget Tagging: A Review of International Experience. Washington, 
D.C.: World Bank. https://openknowledge.worldbank.org/server/api/core/bitstreams/ca65ecfc-90b8-5b40-a6e7-
689d14c8ccef/content.

Kozul-Wright, R. (2022). Staying afloat: A policy agenda for climate and debt challenges. Background Note. United Nations 
Conference on Trade and Development. https://unctad.org/system/files/official-document/gdsinf2022d5_en.pdf.

Lankes, H.P. (2021). Blended finance for scaling up climate and nature investments. Report of the One Planet Lab, 2021-11.
Lincke, D., Hinkel, H., van Ginkel, K., Jeuken, A., Botzen, W., Tesselaar, M. et al. (2018). D2.3 Impacts on infrastructure, 

built environment, and transport Deliverable of the H2020 COACCH project. https://www.coacch.eu/wp-content/
uploads/2019/11/D2.3_final_ottimizzato.pdf. 

Lu, X. (2022). Accelerating private sector engagement in adaptation in Asia and the Pacific. Mandaluyong, Philippines, 
November. https://dx.doi.org/10.22617/WPS220513-2.

Maduekwe, N. I. and Adesina, F. A. (2022). Can remittances contribute to financing climate actions in developing countries? 
Evidence from analyses of households’ climate hazard exposure and adaptation actors in SE Nigeria. Mitigation and 
Adaptation Strategies for Global Change 27(1), 10. https://doi.org/10.1007/s11027-021-09987-w.

Moody’s Investors Service (2017a). Announcement: Climate change is forecast to heighten US exposure to economic loss 
placing short- and long-term credit pressure on US states and local governments. New York, US. https://www.moodys.
com/research/Moodys-Climate-change-is-forecast-to-heighten-US-exposure-to--PR_376056.

__________ (2017b). Announcement: Medium-term climate change vulnerabilities factored into small island sovereign credit 
profiles, but climate trends pose longer-term risks. New York, US. https://www.moodys.com/research/Moodys-Medium-
term-climate-change-vulnerabilities-factored-into-small-island--PR_376346.

Musah-Surugu, I.J., Ahenkan, A., Bawole, J.N. and Darkwah, S.A. (2018). Migrants’ remittances: A complementary source of 
financing adaptation to climate change at the local level in Ghana. International Journal of Climate Change Strategies and 
Management 10(1), 178-196. https://doi.org/10.1108/IJCCSM-03-2017-0054. 

Mustapha, S. (2022). Using the Right Mix of Financial Instruments to Provide and Mobilise Climate Finance: Lessons for the 
Global Stocktake. Financing Climate Action: iGST Discussion Series. London: Independent Global Stocktake. 

Narain, U., Margulis, S. and Essam, T. (2011) Estimating costs of adaptation to climate change. Climate Policy 11(3), 1001–1019. 
https://doi.org/10.1080/14693062.2011.582387. 

https://doi.org/10.1016/j.gloplacha.2013.09.002
https://doi.org/10.1016/j.gloplacha.2013.09.002
https://doi.org/10.1073/pnas.1222469111
https://doi.org/10.1073/pnas.1222469111
https://www.iadb.org/en/news/idb-president-urges-mdbs-work-together-use-more-efficient-innovative-financial-instruments
https://www.iadb.org/en/news/idb-president-urges-mdbs-work-together-use-more-efficient-innovative-financial-instruments
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipbes.net/global-assessment
https://www.ipbes.net/global-assessment
https://www.imf.org/en/Publications/Policy-Papers/Issues/2023/04/25/2023-Review-of-Resource-Adequacy-of-the-Poverty-Reduction-and-Growth-Trust-Resilience-and-532788
https://www.imf.org/en/Publications/Policy-Papers/Issues/2023/04/25/2023-Review-of-Resource-Adequacy-of-the-Poverty-Reduction-and-Growth-Trust-Resilience-and-532788
https://www.imf.org/en/Publications/Policy-Papers/Issues/2023/04/25/2023-Review-of-Resource-Adequacy-of-the-Poverty-Reduction-and-Growth-Trust-Resilience-and-532788
https://doi.org/10.1080/17565529.2022.2065236
https://www.washingtonpost.com/politics/2023/06/27/climate-change-is-fueling-an-insurance-crisis-there-no-easy-fix/?s=03
https://www.washingtonpost.com/politics/2023/06/27/climate-change-is-fueling-an-insurance-crisis-there-no-easy-fix/?s=03
https://doi.org/10.1007/s10584-019-02563-x
https://openknowledge.worldbank.org/server/api/core/bitstreams/ca65ecfc-90b8-5b40-a6e7-689d14c8ccef/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/ca65ecfc-90b8-5b40-a6e7-689d14c8ccef/content
https://unctad.org/system/files/official-document/gdsinf2022d5_en.pdf
https://www.coacch.eu/wp-content/uploads/2019/11/D2.3_final_ottimizzato.pdf
https://www.coacch.eu/wp-content/uploads/2019/11/D2.3_final_ottimizzato.pdf
https://dx.doi.org/10.22617/WPS220513-2
https://doi.org/10.1007/s11027-021-09987-w
https://www.moodys.com/research/Moodys-Climate-change-is-forecast-to-heighten-US-exposure-to--PR_376056
https://www.moodys.com/research/Moodys-Climate-change-is-forecast-to-heighten-US-exposure-to--PR_376056
https://www.moodys.com/research/Moodys-Medium-term-climate-change-vulnerabilities-factored-into-small-island--PR_376346
https://www.moodys.com/research/Moodys-Medium-term-climate-change-vulnerabilities-factored-into-small-island--PR_376346
https://doi.org/10.1108/IJCCSM-03-2017-0054
https://doi.org/10.1080/14693062.2011.582387


83

References

New, M., Reckien, D., Viner, D., Adler, C., Cheong, S.-M., Conde, C. et al. (2022). Decision-making options for managing risk. In: 
Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., Poloczanska, E.S., 
Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, US: Cambridge University Press. 2539–2654. 
https://www.ipcc.ch/report/ar6/wg2/. 

O’Neill, B.C., van Aalst, M. and Ibrahim, Z.Z. (2022). Key risks across sectors and regions. In: Climate Change 2022: Impacts, 
Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). 
Cambridge, UK and New York, US: Cambridge University Press. https://www.ipcc.ch/report/ar6/wg2/.

Organisation for Economic Co-operation and Development (undated). Technical guide to terms and data in the Creditor 
Reporting System (CRS) Aid Activities database. https://www.oecd.org/dac/financing-sustainable-development/
development-finance-standards/crsguide.htm. 

__________ (2020). Climate Finance Provided and Mobilised by Developed Countries in 2013-18. Paris. https://doi.org/10.1787/
f0773d55-en.

__________ (2022a). Aggregate Trends of Climate Finance Provided and Mobilised by Developed Countries in 2013-2020. Paris. 
https://www.oecd.org/finance/aggregate-trends-of-climate-finance-provided-and-mobilised-by-developed-countries-
in-2013-2020-d28f963c-en.htm. 

__________ (2022b). Climate Finance Provided and Mobilised by Developed Countries in 2016-2020. Paris. https://doi.
org/10.1787/286dae5d-en. 

Papadavid, P. (2021). Asia’s Green Revolution: A Look at SME Finance. London: Asia House. https://asiahouse.org/research_
posts/asias-green-revolution-a-look-at-sme-finance/. 

Pauw, W.P. (2015). Not a panacea: private-sector engagement in adaptation and adaptation finance in developing countries. 
Climate Policy 15(5), 583–603. http://dx.doi.org/10.1080/14693062.2014.953906. 

__________ (2021). The adaptation finance gap can only be closed by limiting the adaptation costs. One Earth 4(10), 1352–
1355. https://doi.org/10.1016/j.oneear.2021.09.002. 

Pauw, W.P., Kempa, L., Moslener, U., Grüning, C. and Çevik, C. (2022a). A focus on market imperfections can help governments 
to mobilize private investments in adaptation. Climate and Development 14(1), 91–97. https://doi.org/10.1080/1756552
9.2021.1885337. 

Pauw, W.P., Moslener, U., Zamarioli, L.H., Amerasinghe, N., Atela, J., Affana, J.P.B. et al. (2022b). Post-2025 climate finance 
target: how much more and how much better? Climate Policy 22(9-10), 1241–1251. https://doi.org/10.1080/14693062.
2022.2114985. 

Persson, Å. (2019). Global adaptation governance: An emerging but contested domain. WIREs Climate Change 10(6), e618. 
https://doi.org/10.1002/wcc.618.

Pilarova, T., Kandakov, A. and Bavorova, M. (2022). Adaptation of smallholder farmers to climate risks: Remittances and 
irrigation investment in the Republic of Moldova. Water Resources and Economics 38, 100200. https://www.sciencedirect.
com/science/article/pii/S2212428422000081.

Pizarro, R., Delgado, R., Eguino, H. and Pereira, A. L. (2021). Climate change public budget tagging: connections across financial 
and environmental classification systems. Discussion paper No. IDB-DP-844. Inter-American Development Bank. https://
publications.iadb.org/en/climate-change-public-budget-tagging-connections-across-financial-and-environmental-
classification.

Prakash, A. et al. (2021). Cross-chapter box Gender, Climate Justice and Transformative Pathways. In Schipper, E.L.F., A. 
Revi, B.L. Preston, E.R. Carr, S.H. Eriksen, L.R. Fernandez-Carril, B.C. Glavovic, N.J.M. Hilmi, D. Ley, R. Mukerji, M.S. 
Muylaert de Araujo, R. Perez, S.K. Rose, and P.K. Singh, 2022: Climate Resilient Development Pathways. In Climate 
Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of 
the Intergovernmental Panel on Climate Change. H.-O. Pörtner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K. Mintenbeck, 
A. Alegría, M. Craig, S. Langsdorf, S. Löschke, V. Möller, A. Okem, B. Rama (eds.)]. Cambridge University Press, Cambridge, 
UK and New York, NY, USA, pp. 2655–2807, doi:10.1017/9781009325844.027

Protected Planet (2022). About, undated. https://www.protectedplanet.net/en/about. Accessed 17 October 2023.
Rasul, G., Pasakhala, B., Mishra, A. and Pant, S. (2020). Adaptation to mountain cryosphere change: issues and challenges. 

Climate and Development 12(4), 297–309. https://doi.org/10.1080/17565529.2019.1617099. 
Ratha, D., Plaza, S., Kim, E., Chandra, V., Kurasha, N. and Pradhan, B. (2023). Remittances remain resilient but are slowing. 

Migration and Development Brief 38. Washington, D.C.: KNOMAD–World Bank. https://knomad.org/publication/
migration-and-development-brief-38. 

Roberts, J.T. and Weikmans, R. (2022). Checking contentious counting. Nature Climate Change 12, 887–888. https://doi.
org/10.1038/s41558-022-01483-6. 

Roy, J., Prakash, A., Some, S., Singh, C. Kerr, R.B., Caretta, M.A. et al. Synergies and trade-offs between climate change 
adaptation options and gender equality: a review of the global literature. Humanities and Social Sciences Communications 
9, 251. https://doi.org/10.1057/s41599-022-01266-6. 

https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/crsguide.htm
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/crsguide.htm
https://doi.org/10.1787/f0773d55-en
https://doi.org/10.1787/f0773d55-en
https://www.oecd.org/finance/aggregate-trends-of-climate-finance-provided-and-mobilised-by-developed-countries-in-2013-2020-d28f963c-en.htm
https://www.oecd.org/finance/aggregate-trends-of-climate-finance-provided-and-mobilised-by-developed-countries-in-2013-2020-d28f963c-en.htm
https://doi.org/10.1787/286dae5d-en
https://doi.org/10.1787/286dae5d-en
https://asiahouse.org/research_posts/asias-green-revolution-a-look-at-sme-finance/
https://asiahouse.org/research_posts/asias-green-revolution-a-look-at-sme-finance/
http://dx.doi.org/10.1080/14693062.2014.953906
https://doi.org/10.1016/j.oneear.2021.09.002
https://doi.org/10.1080/17565529.2021.1885337
https://doi.org/10.1080/17565529.2021.1885337
https://doi.org/10.1080/14693062.2022.2114985
https://doi.org/10.1080/14693062.2022.2114985
https://doi.org/10.1002/wcc.618
https://www.sciencedirect.com/science/article/pii/S2212428422000081
https://www.sciencedirect.com/science/article/pii/S2212428422000081
https://publications.iadb.org/en/climate-change-public-budget-tagging-connections-across-financial-and-environmental-classification
https://publications.iadb.org/en/climate-change-public-budget-tagging-connections-across-financial-and-environmental-classification
https://publications.iadb.org/en/climate-change-public-budget-tagging-connections-across-financial-and-environmental-classification
https://www.protectedplanet.net/en/about
https://doi.org/10.1080/17565529.2019.1617099
https://knomad.org/publication/migration-and-development-brief-38
https://knomad.org/publication/migration-and-development-brief-38
https://doi.org/10.1038/s41558-022-01483-6
https://doi.org/10.1038/s41558-022-01483-6
https://doi.org/10.1057/s41599-022-01266-6


84

Adaptation Gap Report 2023: Underfinanced. Underprepared.

Roy, S., Tandukar, S. and Bhattarai, U. (2022). Gender, Climate Change Adaptation, and Cultural Sustainability: Insights From 
Bangladesh. Frontiers in Climate 4, 841488. https://doi.org/10.3389/fclim.2022.841488.

Savvidou, G., Atteridge, A., Omari-Motsumi, K. and Trisos, C.H. (2021). Quantifying international public finance for climate 
change adaptation in Africa. Climate Policy 21(8), 1020–1036. https://doi.org/10.1080/14693062.2021.1978053. 

Savvidou, G., Dzebo, A. and Atteridge, A. (2019). Aid Atlas: New Tool to Visualize Development Finance Flows. Stockholm: 
Stockholm Environment Institute. https://www.sei.org/publications/aid-atlas-visualize-development-finance-flows/. 

SEForALL (2020). Energizing Finance: Missing the Mark 2020. Vienna. https://www.seforall.org/publications/energizing-
finance-missing-the-mark-2020. 

Shi, L. and Moser, S. (2021). Transformative climate adaptation in the United States: Trends and prospects. Science 372(6549), 
eabc8054. https://doi.org/10.1126/science.abc8054. 

Siders, A.R. (2019). Managed retreat in the United States. One Earth 1(2), 216–225. https://www.sciencedirect.com/science/
article/pii/S2590332219300806. 

Soanes, M., Rai, N., Steele, P., Shakya, C., Macgregor, J. (2017). Delivering Real Change: Getting International Climate Finance 
to the Local Level. London: International Institute for Environment and Development. https://www.iied.org/sites/default/
files/pdfs/migrate/10178IIED.pdf.

Stout, S. (2022). Unlocking private sector adaptation finance, 23 February. https://www.climatepolicyinitiative.org/unlocking-
private-sector-adaptation-finance/. Accessed 18 October 2023.

Sulser, T., Wiebe, K.D., Dunston, S., Cenacchi, N., Nin-Pratt, A., Mason-D’Croz, D. et al. (2021). Climate Change and Hunger: 
Estimating Costs of Adaptation in the Agrifood System. Washington, D.C.: International Food Policy Research Institute. 
https://doi.org/10.2499/9780896294165.

Tall, A., Lynagh, S., Blanco Vecchi, C., Bardouille, P., Montoya Pino, F., Shabahat, E. et al. (2021). Enabling Private Investment 
in Climate Adaptation and Resilience: Current Status, Barriers to Investment and Blueprint for Action. Washington, D.C.: 
World Bank and the Global Facility for Disaster Reduction and Recovery. https://openknowledge.worldbank.org/server/
api/core/bitstreams/127de8c7-d367-59ac-9e54-27ee52c744aa/content. 

Task Force on Climate-related Financial Disclosures (2017). Final Report: Recommendations of the Task Force on Climate-
related Financial Disclosures. New York. https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-
Report-11052018.pdf. 

Toetzke, M., Stünzi, A. and Egli, F. (2022). Consistent and replicable estimation of bilateral climate finance. Nature Climate 
Change 12, 897–900. https://doi.org/10.1038/s41558-022-01482-7. 

United Kingdom (2022). UK Export Finance Launches New Debt Solution to Help Developing Countries with Climate Shocks. 8 
November. https://www.gov.uk/government/news/uk-export-finance-launches-new-debt-solution-to-help-developing-
countries-with-climate-shocks.

United Nations Development Programme (2019). A Training Handbook. Climate Finance: Budget Coding, Tracking and Reporting. 
Enhanced Transparency of Climate Finance in Kenya 2019. New York, US. https://www.undp.org/sites/g/files/zskgke326/
files/migration/ke/undp-ndcsp-kenya-training-handbook-climate-finance.pdf.

__________ (forthcoming). Planning Africa’s Adaptation Finance. New York, US. 
United Nations Environment Programme (2014). The Adaptation Gap Report: A Preliminary Assessment. Nairobi. https://www.

unep.org/resources/adaptation-gap-report-2014.
__________ (2016a). The Adaptation Finance Gap Report. Nairobi. https://unepccc.org/publications/the-adaptation-finance-

gap-report/. 
__________ (2016b) The Adaptation Finance Gap Update – with Insights from the INDCs. Nairobi. https://unepccc.org/

publications/the-adaptation-finance-gap-update-with-insights-from-the-indcs/. 
__________ (2018). The Adaptation Gap Report 2018. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2018. 
__________ (2021a). The Adaptation Gap Report 2020. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2020. 
__________ (2021b). The Adaptation Gap Report 2021: The Gathering Storm – Adapting to Climate Change in a Post-Pandemic 

World. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2021. 
__________ (2022a). State of Finance for Nature. Time to Act: Doubling Investment by 2025 and Eliminating Nature-Negative 

Finance Flows. Nairobi. https://wedocs.unep.org/20.500.11822/41333. 
__________ (2022b). The Adaptation Gap Report 2022: Too Little, Too Slow – Climate Adaptation Failure Puts the World at Risk. 

Nairobi. https://www.unep.org/resources/adaptation-gap-report-2022. 
United Nations Framework Convention on Climate Change (2016). Report of the Conference of the Parties on its twenty-first 

session, held in Paris from 30 November to 13 December 2015. 29 January. FCCC/CP/2015/10/Add.1. https://unfccc.int/
documents/9097.  

__________ (2021a) First Report on the Determination of the Needs of Developing Country Parties Related to Implementing 
the Convention and the Paris Agreement. Bonn. https://unfccc.int/topics/climate-finance/workstreams/needs-report. 

__________ (2021b). Report of the Conference of the Parties serving as the meeting of the Parties to the Paris Agreement on its 
third session, held in Glasgow from 31 October to 13 November 2021. 8 March. FCCC/PA/CMA/2021/10/Add.3. https://
unfccc.int/documents/460952. 

https://doi.org/10.3389/fclim.2022.841488
https://doi.org/10.1080/14693062.2021.1978053
https://www.sei.org/publications/aid-atlas-visualize-development-finance-flows/
https://www.seforall.org/publications/energizing-finance-missing-the-mark-2020
https://www.seforall.org/publications/energizing-finance-missing-the-mark-2020
https://doi.org/10.1126/science.abc8054
https://www.sciencedirect.com/science/article/pii/S2590332219300806
https://www.sciencedirect.com/science/article/pii/S2590332219300806
https://www.iied.org/sites/default/files/pdfs/migrate/10178IIED.pdf
https://www.iied.org/sites/default/files/pdfs/migrate/10178IIED.pdf
https://www.climatepolicyinitiative.org/unlocking-private-sector-adaptation-finance/
https://www.climatepolicyinitiative.org/unlocking-private-sector-adaptation-finance/
https://doi.org/10.2499/9780896294165
https://openknowledge.worldbank.org/server/api/core/bitstreams/127de8c7-d367-59ac-9e54-27ee52c744aa/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/127de8c7-d367-59ac-9e54-27ee52c744aa/content
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
https://doi.org/10.1038/s41558-022-01482-7
https://www.gov.uk/government/news/uk-export-finance-launches-new-debt-solution-to-help-developing-countries-with-climate-shocks
https://www.gov.uk/government/news/uk-export-finance-launches-new-debt-solution-to-help-developing-countries-with-climate-shocks
https://www.undp.org/sites/g/files/zskgke326/files/migration/ke/undp-ndcsp-kenya-training-handbook-climate-finance.pdf
https://www.undp.org/sites/g/files/zskgke326/files/migration/ke/undp-ndcsp-kenya-training-handbook-climate-finance.pdf
https://www.unep.org/resources/adaptation-gap-report-2014
https://www.unep.org/resources/adaptation-gap-report-2014
https://unepccc.org/publications/the-adaptation-finance-gap-report/
https://unepccc.org/publications/the-adaptation-finance-gap-report/
https://unepccc.org/publications/the-adaptation-finance-gap-update-with-insights-from-the-indcs/
https://unepccc.org/publications/the-adaptation-finance-gap-update-with-insights-from-the-indcs/
https://www.unep.org/resources/adaptation-gap-report-2018
https://www.unep.org/resources/adaptation-gap-report-2020
https://www.unep.org/resources/adaptation-gap-report-2021
https://wedocs.unep.org/20.500.11822/41333
https://www.unep.org/resources/adaptation-gap-report-2022
https://unfccc.int/documents/9097
https://unfccc.int/documents/9097
https://unfccc.int/topics/climate-finance/workstreams/needs-report
https://unfccc.int/documents/460952
https://unfccc.int/documents/460952


85

References

__________ (2022a). Synthesis Report on the Cost of Adaptation - Efforts of Developing Countries in Assessing and Meeting 
the Costs of Adaptation: Lessons Learned and Good Practices - Synthesis Report by the Adaptation Committee in the 
Context of the Recognition of Adaptation Efforts of Developing Country Parties. Bonn, Germany. https://unfccc.int/
documents/621859. 

__________ (2022b). Report on Progress towards Achieving the Goal of Mobilizing Jointly USD 100 Billion Per Year to Address 
the Needs of Developing Countries in the Context of Meaningful Mitigation Actions and Transparency on Implementation. 
Bonn, Germany. https://unfccc.int/process-and-meetings/bodies/constituted-bodies/standing-committee-on-finance-
scf/progress-report. 

__________ (2023a). Nationally Determined Contributions Registry. https://unfccc.int/NDCREG. 
__________ (2023b). NAP Central. https://www4.unfccc.int/sites/napc/Pages/Home.aspx. 
__________ (2023c). Compilation and synthesis of inputs on the sixth technical expert dialogue under the ad hoc work programme 

on the new collective quantified goal on climate finance. 1 June. NCQG/2023/TED6/C&S/3. https://unfccc.int/sites/
default/files/resource/TED6_Compilation_Synthesis_final.pdf.  

United Nations Office for Disaster Risk Reduction and UK Centre for Greening Finance and Investment (2022). Towards a 
Climate-Risk Data Architecture: Common and Open Risk Metrics to Align Finance with Climate-Resilient Development 
Goals. https://www.cgfi.ac.uk/2022/11/grii-report-nov22/. 

van der Wijst, K.-I., Hof, A., de Bruin, K., van Vuuren, D. (forthcoming). Comparing mitigation, adaptation and residual damage 
costs under different socioeconomic and climate scenarios.

van Maanen, N., Lissner, T., Harmsen, M., Piontek, F., Andrijevic, M. and van Vuuren, D.P. (2023). Representation of adaptation 
in quantitative climate assessments. Nature Climate Change 13, 309–311. https://doi.org/10.1038/s41558-023-01644-1. 

Waldron, A., Adams, V., Allan, J., Arnell, A., Asner, G., Atkinson, S. et al. (2020). Protecting 30% of the planet for nature: costs, 
benefits and economic implications. Working paper analysing the economic implications of the proposed 30% target 
for areal protection in the draft post-2020 Global Biodiversity Framework. https://www.conservation.cam.ac.uk/files/
waldron_report_30_by_30_publish.pdf.

Ward, P., Jongman, B., Aerts, J., Bates, P., Botzen, W., Diaz, A. et al. (2017). A global framework for future costs and benefits of 
river-flood protection in urban areas. Nature Climate Change 7, 642–646. https://doi.org/10.1038/nclimate3350.

Weikmans, R., Timmons Roberts, J., Baum, J., Bustos, M.C. and Durand, A., 2017. Assessing the credibility of how climate 
adaptation aid projects are categorised. Development in Practice 27(4), 458–471. https://doi.org/10.1080/09614524.20
17.1307325.

Woodruff, S., Mullin, M. and Roy, M. (2020). Is coastal adaptation a public good? The financing implications of good 
characteristics in coastal adaptation. Journal of Environmental Planning and Management 63(12), 2082–2101. https://
doi.org/10.1080/09640568.2019.1703656.

World Bank (2010). Economics of Adaptation to Climate Change: Synthesis Report. Washington, D.C. https://documents.
worldbank.org/en/publication/documents-reports/documentdetail/646291468171244256/economics-of-adaptation-
to-climate-change-synthesis-report. 

__________ (2016). De-risking in the financial sector, 7 October. https://www.worldbank.org/en/topic/financialsector/brief/
de-risking-in-the-financial-sector. 

__________ (2022). Debt Service Suspension Initiative, 10 March. https://www.worldbank.org/en/topic/debt/brief/covid-19-
debt-service-suspension-initiative. 

World Health Organization (2014). Quantitative Risk Assessment of the Effects of Climate Change on Selected Causes of 
Death, 2030s and 2050s. Geneva, Switzerland. https://www.who.int/publications/i/item/9789241507691. 

World Meteorological Organization (2022). Early Warnings For All: The UN Global Early Warning Initiative for the Implementation of 
Climate Adaptation – Executive Action Plan 2023-2027. Geneva, Switzerland. https://library.wmo.int/index.php?lvl=notice_
display&id=22154. 

Zagema, B., Kowalzig, J., Walsh, L., Hattle, A., Roy, C., Dejgaard, H.P., 2023. Climate Finance Shadow Report 2023: Assessing 
the delivery of the $100 billion commitment. Oxfam International. 

Zamarioli, L., Pauw, P., König, M. and Chenet, H. (2021). The climate consistency goal and the transformation of global finance. 
Nature Climate Change 11, 578–583. https://www.nature.com/articles/s41558-021-01083-w. 

Chapter 5

Abimbola, O., Aikins, J. K., Makhesi-Wilkinson, T. and Roberts, E. (2021). Racism and Climate (In)Justice. Washington, D.C.: 
Heinrich Böll-Stiftung Washington. https://www.lossanddamagecollaboration.org/stories/climate-in-justice.

Adger, W.N., Barnett, J., Brown, K., Marshall, N. and O’Brien, K. (2013). Cultural dimensions of climate change impacts and 
adaptation. Nature Climate Change 3(2), 112–117. https://doi.org/10.1038/nclimate1666. 

Adger, W.N., Barnett, J., Heath, S. and Jarillo, S. (2022). Climate change affects multiple dimensions of well-being through 
impacts, information and policy responses. Nature Human Behaviour 6(11), 1465–1473. https://doi.org/10.1038/s41562-
022-01467-8. 

https://unfccc.int/documents/621859
https://unfccc.int/documents/621859
https://unfccc.int/process-and-meetings/bodies/constituted-bodies/standing-committee-on-finance-scf/progress-report
https://unfccc.int/process-and-meetings/bodies/constituted-bodies/standing-committee-on-finance-scf/progress-report
https://unfccc.int/NDCREG
https://www4.unfccc.int/sites/napc/Pages/Home.aspx
https://unfccc.int/sites/default/files/resource/TED6_Compilation_Synthesis_final.pdf
https://unfccc.int/sites/default/files/resource/TED6_Compilation_Synthesis_final.pdf
https://www.cgfi.ac.uk/2022/11/grii-report-nov22/
https://doi.org/10.1038/s41558-023-01644-1
https://www.conservation.cam.ac.uk/files/waldron_report_30_by_30_publish.pdf
https://www.conservation.cam.ac.uk/files/waldron_report_30_by_30_publish.pdf
https://doi.org/10.1038/nclimate3350
https://doi.org/10.1080/09614524.2017.1307325
https://doi.org/10.1080/09614524.2017.1307325
https://doi.org/10.1080/09640568.2019.1703656
https://doi.org/10.1080/09640568.2019.1703656
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/646291468171244256/economics-of-adaptation-to-climate-change-synthesis-report
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/646291468171244256/economics-of-adaptation-to-climate-change-synthesis-report
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/646291468171244256/economics-of-adaptation-to-climate-change-synthesis-report
https://www.worldbank.org/en/topic/financialsector/brief/de-risking-in-the-financial-sector
https://www.worldbank.org/en/topic/financialsector/brief/de-risking-in-the-financial-sector
https://www.worldbank.org/en/topic/debt/brief/covid-19-debt-service-suspension-initiative
https://www.worldbank.org/en/topic/debt/brief/covid-19-debt-service-suspension-initiative
https://www.who.int/publications/i/item/9789241507691
https://library.wmo.int/index.php?lvl=notice_display&id=22154
https://library.wmo.int/index.php?lvl=notice_display&id=22154
https://www.nature.com/articles/s41558-021-01083-w
https://www.lossanddamagecollaboration.org/stories/climate-in-justice
https://doi.org/10.1038/nclimate1666
https://doi.org/10.1038/s41562-022-01467-8
https://doi.org/10.1038/s41562-022-01467-8


86

Adaptation Gap Report 2023: Underfinanced. Underprepared.

Baarsch, F., Lissner, T., Schleussner, C.-F., Granadillos, J., de Bruin, K., Perrette, M. et al. (2015). Impacts of Low Aggregate INDCs 
Ambition: Research Commissioned by Oxfam. Berlin, Germany: Climate Analytics. http://policy-practice.oxfam.org.uk/
publications/impacts-of-low-aggregate-indcs-ambition-research-commissioned-by-oxfam-582427. 

Baarsch, F., Schaeffer, M. and Awal, I. (2022). Climate Vulnerable Economies Loss Report - Economic Losses Attributable 
to Climate Change in V20 Economies over the Last Two Decades (2000-2019). Vulnerable Twenty Group. https://doi.
org/10.13140/RG.2.2.35710.25922. 

Banerjee, S. (2017). Understanding the effects of labour migration on vulnerability to extreme events in Hindu Kush Himalayas: 
Case studies from Upper Assam and Baoshan County. Sussex, UK, May. https://sussex.figshare.com/articles/thesis/
Understanding_the_effects_of_labour_migration_on_vulnerability_to_extreme_events_in_Hindu_Kush_Himalayas_
case_studies_from_Upper_Assam_and_Baoshan_County/23444267. 

Barnard, P.L., Dugan, J.E., Page, H.M., Wood, N.J., Hart, J.A.F., Cayan, D.R. et al. (2021). Multiple climate change-driven tipping 
points for coastal systems. Scientific Reports 11(1), 15560. https://doi.org/10.1038/s41598-021-94942-7. 

Barnett, J and Sinha Roy, A. (forthcoming). Averting and Minimizing Loss and Damage: Background Paper for the Asian 
Development Bank. Manila: Asian Development Bank.

Barnett, J., Evans, L.S., Gross, C., Kiem, A.S., Kingsford, R.T., Palutikof, J.P. et al. (2015). From barriers to limits to climate change 
adaptation: path dependency and the speed of change. Ecology and Society 20(3). www.jstor.org/stable/26270227. 

Barnett, J., Tschakert, P., Head, L. and Adger, W.N. (2016). A science of loss. Nature Climate Change 6(11), 976–978. https://
doi.org/10.1038/nclimate3140. 

Berkhout, F. and Dow, K. (2022). Limits to adaptation: Building an integrated research agenda. Wiley Interdisciplinary Reviews: 
Climate Change 14(3), e817. https://doi.org/10.1002/wcc.817. 

Bharadwaj, R., Addison, S., Chakravarti, D. and Karthikeyan, N. (2022) Harnessing Nationally Determined Contributions to Tackle 
Loss and Damage in Least Developed Countries. London: International Institute for Environment and Development. https://
www.iied.org/21081iied. 

Boda, C.S., Faran, T., Scown, M., Dorkenoo, K., Chaffin, B.C., Nastar, M. and Boyd, E. (2021). Loss and damage from climate 
change and implicit assumptions of sustainable development. Climatic Change 164. https://doi.org/10.1007/s10584-
021-02970-z. 

Boyd, E., Chaffin, B.C., Dorkenoo, K., Jackson, G., Harrington, L., N’guetta, A. et al. (2021). Loss and damage from climate 
change: A new climate justice agenda. One Earth 4, 1365–1370. https://doi.org/10.1016/j.oneear.2021.09.015. 

Boyd, E., James, R.A., Jones, R.G., Young, H.R. and Otto, F.E.L. (2017). A typology of loss and damage perspectives. Nature 
Climate Change 7, 723–729. https://doi.org/10.1038/nclimate3389. 

Calliari, E., Serdeczny, O. and Vanhala, L. (2020). Making sense of the politics in the climate change loss & damage debate. 
Global Environmental Change 64, 102133. https://doi.org/10.1016/j.gloenvcha.2020.102133.

Chandra, A., McNamara, K.E., Clissold, R., Tabe, T., Westoby R. (2023). Climate-induced non-economic loss and damage: 
understanding policy responses, challenges, and future directions in pacific small island developing states. Climate 11(3), 
74. https://doi.org/10.3390/cli11030074.

Chhetri, R.P, Schaefer, L. and Watson, C. (2021). Exploring loss and damage finance and its place in the global stocktake. In 
Financing Climate Action: iGST Discussion Series. London: Overseas Development Institute. https://www.climateworks.
org/wp-content/uploads/2022/04/Loss-and-Damage-Finance-iGST.pdf. 

Cinner, J.E., Adger, W.N., Allison, E.H., Barnes, M.L., Brown, K., Cohen, P.J. et al. (2018). Building adaptive capacity to climate 
change in tropical coastal communities. Nature Climate Change 8(2), 117–123. https://doi.org/10.1038/s41558-017-
0065-x. 

Cook, C.N., Inayatullah, S., Burgman, M.A., Sutherland, W.J. and Wintle, B.A. (2014). Strategic foresight: how planning for the 
unpredictable can improve environmental decision-making. Trends in Ecology & Evolution 29(9), 531–541. https://doi.
org/10.1016/j.tree.2014.07.005. 

Cunsolo, A. and Ellis, N. R. (2018). Ecological grief as a mental health response to climate change-related loss. Nature Climate 
Change 8(4), 275–281. https://doi.org/10.1038/s41558-018-0092-2. 

DARA and the Climate Vulnerable Forum (2012). Climate Vulnerability Monitor 2nd Edition: A Guide to the Cold Calculus of a 
Hot Planet. https://daraint.org/wp-content/uploads/2012/10/CVM2-Low.pdf. 

Falzon, D. and Batur, P. (2018). Lost and damaged: Environmental racism, climate justice, and conflict in the Pacific. In 
Handbook of the Sociology of Racial and Ethnic Relations. Batur, P. and Feagin, J.R. (eds.). Chapter 22. 401–412. Berlin 
and Heidelberg: Springer. https://doi.org/10.1007/978-3-319-76757-4_22. 

Fanning, A.L. and Hickel, J. (2023). Compensation for atmospheric appropriation. Nature Sustainability 6, 1077–1086. https://
doi.org/10.1038/s41893-023-01130-8. 

Fiji, Ministry of Economy (2018). Planned Relocation Guidelines: A Framework to Undertake Climate Change Related Relocation. 
Suva. https://climate-laws.org/document/planned-relocation-guidelines-a-framework-to-undertake-climate-change-
related-relocation_ac25. 

Henrique, K.P., Tschakert, P., du Coudray, C.B., Horwitz, P., Krueger, K.D.C. and Wheeler, A.J. (2022). Navigating loss and value 
trade-offs in a changing climate. Climate Risk Management 35, 100405. https://doi.org/10.1016/j.crm.2022.100405. 

http://policy-practice.oxfam.org.uk/publications/impacts-of-low-aggregate-indcs-ambition-research-commissioned-by-oxfam-582427
http://policy-practice.oxfam.org.uk/publications/impacts-of-low-aggregate-indcs-ambition-research-commissioned-by-oxfam-582427
https://doi.org/10.13140/RG.2.2.35710.25922
https://doi.org/10.13140/RG.2.2.35710.25922
https://sussex.figshare.com/articles/thesis/Understanding_the_effects_of_labour_migration_on_vulnerability_to_extreme_events_in_Hindu_Kush_Himalayas_case_studies_from_Upper_Assam_and_Baoshan_County/23444267
https://sussex.figshare.com/articles/thesis/Understanding_the_effects_of_labour_migration_on_vulnerability_to_extreme_events_in_Hindu_Kush_Himalayas_case_studies_from_Upper_Assam_and_Baoshan_County/23444267
https://sussex.figshare.com/articles/thesis/Understanding_the_effects_of_labour_migration_on_vulnerability_to_extreme_events_in_Hindu_Kush_Himalayas_case_studies_from_Upper_Assam_and_Baoshan_County/23444267
https://doi.org/10.1038/s41598-021-94942-7
http://www.jstor.org/stable/26270227
https://doi.org/10.1038/nclimate3140
https://doi.org/10.1038/nclimate3140
https://doi.org/10.1002/wcc.817
https://www.iied.org/21081iied
https://www.iied.org/21081iied
https://doi.org/10.1007/s10584-021-02970-z
https://doi.org/10.1007/s10584-021-02970-z
https://doi.org/10.1016/j.oneear.2021.09.015
https://doi.org/10.1038/nclimate3389
https://doi.org/10.1016/j.gloenvcha.2020.102133
https://doi.org/10.3390/cli11030074
https://www.climateworks.org/wp-content/uploads/2022/04/Loss-and-Damage-Finance-iGST.pdf
https://www.climateworks.org/wp-content/uploads/2022/04/Loss-and-Damage-Finance-iGST.pdf
https://doi.org/10.1038/s41558-017-0065-x
https://doi.org/10.1038/s41558-017-0065-x
https://doi.org/10.1016/j.tree.2014.07.005
https://doi.org/10.1016/j.tree.2014.07.005
https://doi.org/10.1038/s41558-018-0092-2
https://daraint.org/wp-content/uploads/2012/10/CVM2-Low.pdf
https://doi.org/10.1007/978-3-319-76757-4_22
https://doi.org/10.1038/s41893-023-01130-8
https://doi.org/10.1038/s41893-023-01130-8
https://climate-laws.org/document/planned-relocation-guidelines-a-framework-to-undertake-climate-change-related-relocation_ac25
https://climate-laws.org/document/planned-relocation-guidelines-a-framework-to-undertake-climate-change-related-relocation_ac25
https://doi.org/10.1016/j.crm.2022.100405


87

References

Heslin, A. (2019). Climate migration and cultural preservation: the case of the Marshallese diaspora. In Loss and Damage 
from Climate Change: Concepts, Methods and Policy Options. Mechler, R., Bouwer, L.M., Schinko, T., Surminski, S. and 
Linnerooth-Bayer, J. (eds.). Chapter 16. 383–391. Berlin and Heidelberg: Springer. https://doi.org/10.1007/978-3-319-
72026-5_16.

Heslin, A., Deckard, N.D., Oakes, R. and Montero-Colbert, A. (2019). Displacement and resettlement: understanding the role 
of climate change in contemporary migration. In Loss and Damage from Climate Change: Concepts, Methods and Policy 
Options. Mechler, R., Bouwer, L.M., Schinko, T., Surminski, S. and Linnerooth-Bayer, J. (eds.). Chapter 10. 237–258. Berlin 
and Heidelberg: Springer. https://doi.org/10.1007/978-3-319-72026-5_10. 

Hock, R., Rasul, G., Adler, C., Cáceres, B., Gruber, S., Hirabayashi, Y. et al. (2019). High mountain areas. In: IPCC Special Report 
on the Ocean and Cryosphere in a Changing Climate. Pörtner, H.-O., Roberts, D.C., Masson-Delmotte, V., Zhai, P., Tignor, 
M., Poloczanska, E. et al. (eds.). Cambridge, UK and New York, NY, USA: Cambridge University Press. 73–129. https://
doi.org/10.1017/9781009157964.003.

Hughes, T.P., Kerry, J.T., Baird, A.H., Connolly, S.R., Dietzel, A., Eakin, C.M. et al. (2018). Global warming transforms coral reef 
assemblages. Nature 556(7702), 492–496. https://doi.org/10.1038/s41586-018-0041-2. 

Intergovernmental Panel on Climate Change (2022). Annex II: Glossary. In: Climate Change 2022: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate 
Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., Poloczanska, E.S., Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK 
and New York, NY, USA: Cambridge University Press. 2897–2930. https://www.ipcc.ch/report/ar6/wg2/. 

Jackson, G., N’Guetta, A., De Rosa, S.P., Scown, M., Dorkenoo, K., Chaffin, B. et al. (2023). An emerging governmentality of climate 
change loss and damage. Progress in Environmental Geography 2(1–2). https://doi.org/10.1177/27539687221148748.

Janzen, S., Emerton, L., van der Geest, K., Narvaez, L. and Sebesvari, Z. (2021). Assessing losses and damages to ecosystem 
services: current state and opportunities for the Warsaw International Mechanism of the UNFCCC. Climate Policy 21(7), 
912–926. https://doi.org/10.1080/14693062.2021.1947177. 

Johansson, A., Calliari, E., Walker-Crawford, N., Hartz, F., McQuistan, C. and Vanhala, L. (2022). Evaluating progress on loss 
and damage: an assessment of the Executive Committee of the Warsaw International Mechanism under the UNFCCC. 
Climate Policy 22(9-10), 1199–1212. https://doi.org/10.1080/14693062.2022.2112935. 

Kashwan, P. and Ribot, J (2021). Violent silence: the erasure of history and justice in global climate policy. Current History 
120(829), 326–331. https://doi.org/10.1525/curh.2021.120.829.326. 

Klein, R.J.T., Midgley, G.F., Preston, B.L., Alam, M., Berkhout, F.G.H., Dow, K. et al. (2015). Adaptation opportunities, constraints, 
and limits. In: Climate Change 2014: Impacts, Adaptation and Vulnerability. Part A: Global and Sectoral Aspects. Contribution 
of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Field, C.B., Barros, 
V.R., Dokken, D.J., Mach, K.J., Mastrandrea, M.D., Bilir, T.E. et al. (eds.). Cambridge, UK, and New York, NY, USA: Cambridge 
University Press. 899–944. https://archive.ipcc.ch/report/ar5/wg2/. 

Kogo, B.K., Kumar, L. and Koech, R. (2021). Climate change and variability in Kenya: a review of impacts on agriculture and 
food security. Environment, Development and Sustainability 23, 23–43. https://doi.org/10.1007/s10668-020-00589-1. 

Mace, M.J., and Verheyen, R. (2016). Loss, damage and responsibility after COP21: All options open for the Paris Agreement. 
Review of European, Comparative & International Environmental Law 25(2), 197–214. https://doi.org/10.1111/reel.12172. 

Markandya, A. and González-Eguino, M. (2019). Integrated assessment for identifying climate finance needs for loss and 
damage: A critical review. In Loss and Damage from Climate Change: Concepts, Methods and Policy Options. Mechler, 
R., Bouwer, L.M., Schinko, T., Surminski, S. and Linnerooth-Bayer, J. (eds.). Chapter 14. 343–362. Berlin and Heidelberg: 
Springer. https://doi.org/10.1007/978-3-319-72026-5_10.

Marshall, N., Adger, W.N., Benham, C., Brown, K., Curnock, M.I., Gurney, G.G. et al. (2019). Reef grief: investigating the relationship 
between place meanings and place change on the Great Barrier Reef, Australia. Sustainability Science 14(3), 579–587. 
https://doi.org/10.1007/s11625-019-00666-z. 

Martyr-Koller, R., Thomas, A., Schleussner, C.-F., Nauels, A. and Lissner, T. (2021). Loss and damage implications of sea-
level rise on small island developing States. Current Opinion in Environmental Sustainability 50, 245–259. https://doi.
org/10.1016/j.cosust.2021.05.001. 

McKay, D.I.A, Staal, A., Abrams, J.F., Winkelmann, R., Sakschewski, B., Loriani, S. et al. (2022). Exceeding 1.5°C global warming 
could trigger multiple climate tipping points. Science 377(6611). https://doi.org/10.1126/science.abn7950. 

Mechler, R. and Deubelli, T.M. (2021). Finance for loss and damage: a comprehensive risk analytical approach. Current Opinion 
in Environmental Sustainability 50, 185–196. https://doi.org/10.1016/j.cosust.2021.03.012.

Mechler, R. and Schinko, T. (2016). Identifying the policy space for climate loss and damage. Science 354(6310), 290–292. 
https://doi.org/10.1126/science.aag2514. 

Mechler, R., Singh, C., Ebi, K., Djalante, R., Thomas, A., James, R. et al. (2020). Loss and Damage and limits to adaptation: 
recent IPCC insights and implications for climate science and policy. Sustainability Science 15(4), 1245–1251. https://
doi.org/10.1007/s11625-020-00807-9. 

Meinshausen, M., Lewis, J., McGlade, C., Gütschow, J., Nicholls, Z., Burdon, R. et al. (2022). Realization of Paris Agreement 
pledges may limit warming just below 2° C. Nature 604(7905), 304–309. https://doi.org/10.1038/s41586-022-04553-z. 

https://doi.org/10.1007/978-3-319-72026-5_16
https://doi.org/10.1007/978-3-319-72026-5_16
https://doi.org/10.1007/978-3-319-72026-5_10
https://doi.org/10.1017/9781009157964.003
https://doi.org/10.1017/9781009157964.003
https://doi.org/10.1038/s41586-018-0041-2
https://www.ipcc.ch/report/ar6/wg2/
https://doi.org/10.1177/27539687221148748
https://doi.org/10.1080/14693062.2021.1947177
https://doi.org/10.1080/14693062.2022.2112935
https://doi.org/10.1525/curh.2021.120.829.326
https://archive.ipcc.ch/report/ar5/wg2/
https://doi.org/10.1007/s10668-020-00589-1
https://doi.org/10.1111/reel.12172
https://doi.org/10.1007/978-3-319-72026-5_10
https://doi.org/10.1007/s11625-019-00666-z
https://doi.org/10.1016/j.cosust.2021.05.001
https://doi.org/10.1016/j.cosust.2021.05.001
https://doi.org/10.1126/science.abn7950
https://doi.org/10.1016/j.cosust.2021.03.012
https://doi.org/10.1126/science.aag2514
https://doi.org/10.1007/s11625-020-00807-9
https://doi.org/10.1007/s11625-020-00807-9
https://doi.org/10.1038/s41586-022-04553-z


88

Adaptation Gap Report 2023: Underfinanced. Underprepared.

Mirwald, M. (2023). Climate finance: what is it, how much do we need, and should it cover losses and damages? 20 September. 
Global Dev. https://globaldev.blog/climate-finance-what-is-it-how-much-do-we-need-and-should-it-cover-losses-and-
damages/. Accessed 26 October 2023.

Mombauer, D., Link, A.C. and van der Geest, K. (2023). Addressing climate-related human mobility through NDCs and NAPs: 
State of play, good practices, and the ways forward. Frontiers in Climate 5, 21. https://doi.org/10.3389/fclim.2023.1125936. 

Nand, M. Bardsley, D.K. and Suh, J. (2023) Climate change loss and damage governance. Where are we now? A case study 
from Fiji’s sugar industry. Local Environment 28(6), 768–783. https://doi.org/10.1080/13549839.2023.2173733. 

Nanditha, J.S., Kushwaha, A.P., Singh, R., Malik, I., Solanki, H., Chuphal, D.S. et al. (2023). The Pakistan flood of August 2022: 
Causes and implications. Earth’s Future 11(3), e2022EF003230. https://doi.org/10.1029/2022EF003230.  

New, M., Reckien, D., Viner, D., Adler, C., Cheong, S.-M., Conde, C. et al. (2022). Decision-making options for managing risk. In 
Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change. Pörtner, H.-O., Roberts, D.C., Tignor, M., Poloczanska, E.S., 
Mintenbeck, K., Alegría, A. et al. (eds.). Cambridge, UK and New York, NY, USA: Cambridge University Press. 2539–2654. 
https://www.ipcc.ch/report/ar6/wg2/.

Obura, D., Gudka, M., Samoilys, M., Osuka, K., Mbugua, J., Keith, D.A. et al. (2022). Vulnerability to collapse of coral reef 
ecosystems in the Western Indian Ocean. Nature Sustainability 5(2), 104–113. https://doi.org/10.1038/s41893-021-
00817-0. 

Organisation for Economic Co-operation and Development (2021). Managing Climate Risks, Facing up to Losses and Damages. 
Paris. https://doi.org/10.1787/55ea1cc9-en.

Pattyn, F. and Morlighem, M. (2020). The uncertain future of the Antarctic Ice Sheet. Science 367(6484), 1331–1335. https://
doi.org/10.1126/science.aaz5487. 

Qi, J., Dazé, A. and Hammill, A. (2023). Addressing Loss and Damage: What Can We Learn from Countries’ National Adaptation 
Plans? Winnipeg, Canada: International Institute for Sustainable Development. https://napglobalnetwork.org/resource/
loss-and-damage-national-adaptation-plans/.  

Richards, J.A. (2022). How does loss and damage intersect with climate change adaptation, DRR, and humanitarian assistance?, 
10 October. The Loss & Damage Collaboration. https://www.lossanddamagecollaboration.org/stories-op/how-does-
loss-and-damage-intersect-with-climate-change-adaptation-drr-and-humanitarian-assistance.  

Richards, J.A., Schalatek, L., Achampong, A. and White, H. (2023). The Loss and Damage Finance Landscape. Washington, D.C.: 
Heinrich-Böll-Stiftung Washington. https://us.boell.org/en/2023/05/11/loss-and-damage-finance-landscape. 

Roberts, E. and Pelling, M. (2020). Loss and damage: an opportunity for transformation? Climate Policy 20(6), 758–771. https://
doi.org/10.1080/14693062.2019.1680336. 

Scown, M.W., Chaffin, B.C., Triyanti, A. and Boyd, E. (2022). A harmonized country-level dataset to support the global stocktake 
regarding loss and damage from climate change. Geoscience Data Journal 9(2), 328–340. https://doi.org/10.1002/
gdj3.147.   

Shawoo, Z., Maltais, A., Bakhtaoui, I. and Kartha, S. (2021). Designing a Fair and Feasible Loss and Damage Finance Mechanism. 
Stockholm: Stockholm Environment Institute. http://doi.org/10.51414/sei2021.024. 

Solomon Islands (2022). Planned Relocation Guidelines 2022. Honiara. https://www.refworld.org/docid/64edeb6c4.html. 
Stensrud, A.B. (2020). Sentient springs and sources of life: Water, climate change and world-making practices in the Andes. 

In Sacred Waters: A Cross-Cultural Compendium of Hallowed Springs and Holy Wells. Ray, C. (ed.). 368–377. Chapter 
35. London: Routledge. https://www.taylorfrancis.com/chapters/edit/10.4324/9781003010142-45/sentient-springs-
sources-life-astrid-stensrud.

Stuart-Smith, R.F., Roe, G.H., Li, S. and Allen, M.R. (2021). Increased outburst flood hazard from Lake Palcacocha due to 
human-induced glacier retreat. Nature Geoscience 14(2), 85–90. https://doi.org/10.1038/s41561-021-00686-4. 

Thomas, A. and Benjamin, L. (2020). Non-economic loss and damage: lessons from displacement in the Caribbean. Climate 
Policy 20(6), 715–728. https://doi.org/10.1080/14693062.2019.1640105.

__________ (2022). Climate justice and loss and damage: Hurricane Dorian, Haitians and human rights. The Geographical 
Journal. https://doi.org/10.1111/geoj.12484.

Thomas, A., Theokritoff, E., Lesnikowski, A., Reckien, D., Jagannathan, K., Cremades, R. et al. (2021). Global evidence of 
constraints and limits to human adaptation. Regional Environmental Change 21(3), 1–15. https://doi.org/10.1007/s10113-
021-01808-9. 

United Nations Environment Programme (2022). The Adaptation Gap Report 2022: Too Little, Too Slow – Climate Adaptation 
Failure Puts the World at Risk. Nairobi. https://www.unep.org/resources/adaptation-gap-report-2022.

United Nations Framework Convention on Climate Change (undated). Loss and damage associated with the impacts of climate 
change [slide]. https://unfccc.int/sites/default/files/resource/Slide1_3.JPG. Accessed 23 October 2023.

__________ (2019). Elaboration of the Sources of and Modalities for Accessing Financial Support for Addressing Loss and 
Damage. 14 June. FCCC/TP/2019/1. https://unfccc.int/documents/196468. 

__________ (2021). Expert group on non-economic losses. New York, NY, US. https://unfccc.int/process/bodies/constituted-
bodies/WIMExCom/NELs. 

https://globaldev.blog/climate-finance-what-is-it-how-much-do-we-need-and-should-it-cover-losses-and-damages/
https://globaldev.blog/climate-finance-what-is-it-how-much-do-we-need-and-should-it-cover-losses-and-damages/
https://doi.org/10.3389/fclim.2023.1125936
https://doi.org/10.1080/13549839.2023.2173733
https://doi.org/10.1029/2022EF003230
https://www.ipcc.ch/report/ar6/wg2/
https://doi.org/10.1038/s41893-021-00817-0
https://doi.org/10.1038/s41893-021-00817-0
https://doi.org/10.1787/55ea1cc9-en
https://doi.org/10.1126/science.aaz5487
https://doi.org/10.1126/science.aaz5487
file:///Users/tariqjowahir/Downloads/AGR%202023/AGR%20Text/Main%20report/Done/%20https://napglobalnetwork.org/resource/loss-and-damage-national-adaptation-plans/
https://napglobalnetwork.org/resource/loss-and-damage-national-adaptation-plans/
https://napglobalnetwork.org/resource/loss-and-damage-national-adaptation-plans/
https://www.lossanddamagecollaboration.org/stories-op/how-does-loss-and-damage-intersect-with-climate-change-adaptation-drr-and-humanitarian-assistance
https://www.lossanddamagecollaboration.org/stories-op/how-does-loss-and-damage-intersect-with-climate-change-adaptation-drr-and-humanitarian-assistance
https://us.boell.org/en/2023/05/11/loss-and-damage-finance-landscape
https://doi.org/10.1080/14693062.2019.1680336
https://doi.org/10.1080/14693062.2019.1680336
https://rmets.onlinelibrary.wiley.com/authored-by/Scown/Murray+W.
https://rmets.onlinelibrary.wiley.com/authored-by/Chaffin/Brian+C.
https://rmets.onlinelibrary.wiley.com/authored-by/Triyanti/Annisa
https://rmets.onlinelibrary.wiley.com/authored-by/Boyd/Emily
https://doi.org/10.1002/gdj3.147
https://doi.org/10.1002/gdj3.147
http://doi.org/10.51414/sei2021.024
https://www.refworld.org/docid/64edeb6c4.html
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003010142-45/sentient-springs-sources-life-astrid-stensrud
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003010142-45/sentient-springs-sources-life-astrid-stensrud
https://doi.org/10.1038/s41561-021-00686-4
https://doi.org/10.1080/14693062.2019.1640105
https://doi.org/10.1111/geoj.12484
https://doi.org/10.1007/s10113-021-01808-9
https://doi.org/10.1007/s10113-021-01808-9
https://www.unep.org/resources/adaptation-gap-report-2022
https://unfccc.int/sites/default/files/resource/Slide1_3.JPG
https://unfccc.int/documents/196468
https://unfccc.int/process/bodies/constituted-bodies/WIMExCom/NELs
https://unfccc.int/process/bodies/constituted-bodies/WIMExCom/NELs


89

References

__________ (2022a). Report of the Conference of the Parties Serving as the Meeting of the Parties to the Paris Agreement 
on its Fourth Session, Held in Sharm el-Sheikh from 6 to 20 November 2022. Addendum. Part two: Action Taken by the 
Conference of the Parties Serving as the Meeting of the Parties to the Paris Agreement at its Fourth Session. 17 March. 
FCCC/PA/CMA/2022/10/Add.1. https://unfccc.int/sites/default/files/resource/cma2022_10a01_adv.pdf.

__________ (2022b). Funding Arrangements for Responding to Loss and Damage Associated with the Adverse Effects of Climate 
Change, Including a Focus on Addressing Loss and Damage. 20 November. Decision 2 CMA.4 FCCC/PA/CMA/2022/10/
Add.1. https://unfccc.int/sites/default/files/resource/decision%202%20CMA%204.pdf.

Valdivia, C., Seth, A., Gilles, J.L., García, M., Jiménez, E., Cusicanqui, J. and Navia, F. (2012). Adapting to climate change in 
Andean ecosystems: landscapes, capitals, and perceptions shaping rural livelihood strategies and linking knowledge 
systems. Annals of the Association of American Geographers 100(4), 818–834. https://doi.org/10.1080/00045608.201
0.500198. 

van der Geest, K. and Warner, K. (2015). Vulnerability, coping and loss and damage from climate events. In Hazards, Risks, and 
Disasters in Society. Shroder, J.F., Collin, A.E., Jones, S., Manyena, B. and Jayawickrama, J. (eds.). Chapter 8. 121–144. 
Amsterdam: Elsevier. https://doi.org/10.1016/B978-0-12-396451-9.00008-1. 

__________ (2020). Loss and damage in the IPCC Fifth Assessment Report (Working Group II): a text-mining analysis. Climate 
Policy 20(6), 729–742. https://doi.org/10.1080/14693062.2019.1704678. 

van der Geest, K., de Sherbinin, A., Kienberger, S., Zommers, Z., Sitati, A., Roberts, E. and James, R. (2018). Impacts of 
climate change on ecosystem services and resulting losses and damages to people and society. In Loss and Damage 
from Climate Change: Concepts, Methods and Policy Options. Mechler, R., Bouwer, L.M., Schinko, T., Surminski, S. 
and Linnerooth-Bayer, J. (eds.). Chapter 9. 221–236. Berlin and Heidelberg: Springer. https://link.springer.com/
chapter/10.1007/978-3-319-72026-5_9. 

van Schie, D., Mirza, A.B., Ranon, R.J.K., Malek, M.M., Hossain, M.F. and Naushin, N. and Anderson, S. (2023). Centring local 
values in assessing and addressing climate-related losses and damages: A case study in Durgapur Upazilla, Bangladesh. 
June. London: International Institute for Environment and Development. /www.iied.org/21516iied.  

Vanhala, L. and Hestbaek, C. (2016). Framing climate change loss and damage in UNFCCC negotiations. Global Environmental 
Politics 16(4), 111–129. https://doi.org/10.1162/GLEP_a_00379. 

Verheyen, R. (2012). Loss & Damage: Tackling Loss & Damage – A New Role For the Climate Regime? 
Cape Town: Cl imate and Development Knowledge Network . ht tps: //uploads -ssl .webf low.
com/605869242b205050a0579e87/6177e4737a0b95c54c2a6bad_Tackling%20loss%20and%20damage%20
(Verheyen).pdf.

Wiegel, H., Warner, J., Boas, I. and Lamers, M. (2021). Safe from what? Understanding environmental non-migration in Chilean 
Patagonia through ontological security and risk perceptions. Regional Environmental Change 21(2), 43. https://doi.
org/10.1007/s10113-021-01765-3. 

Yee, M., McNamara, K.E., Piggott-McKellar, A.E. and McMichael, C. (2022). The role of Vanua in climate-related voluntary 
immobility in Fiji. Frontiers in Climate 4. https://doi.org/10.3389/fclim.2022.1034765. 

Zommers, Z., van der Geest, K., de Sherbinin, A., Kienberger, S., Roberts, E., Harootunian, G. et al. (2016). Loss and Damage: 
The Role of Ecosystem Services. Nairobi: United Nations Environment Programme. www.unep.org/resources/report/
loss-and-damage-role-ecosystem-services. 

https://unfccc.int/sites/default/files/resource/cma2022_10a01_adv.pdf
https://unfccc.int/sites/default/files/resource/decision%202%20CMA%204.pdf
https://doi.org/10.1080/00045608.2010.500198
https://doi.org/10.1080/00045608.2010.500198
https://doi.org/10.1016/B978-0-12-396451-9.00008-1
https://doi.org/10.1080/14693062.2019.1704678
https://link.springer.com/chapter/10.1007/978-3-319-72026-5_9
https://link.springer.com/chapter/10.1007/978-3-319-72026-5_9
https://www.iied.org/21516iied
https://doi.org/10.1162/GLEP_a_00379
https://uploads-ssl.webflow.com/605869242b205050a0579e87/6177e4737a0b95c54c2a6bad_Tackling%20loss%20and%20damage%20(Verheyen).pdf
https://uploads-ssl.webflow.com/605869242b205050a0579e87/6177e4737a0b95c54c2a6bad_Tackling%20loss%20and%20damage%20(Verheyen).pdf
https://uploads-ssl.webflow.com/605869242b205050a0579e87/6177e4737a0b95c54c2a6bad_Tackling%20loss%20and%20damage%20(Verheyen).pdf
https://doi.org/10.1007/s10113-021-01765-3
https://doi.org/10.1007/s10113-021-01765-3
https://doi.org/10.3389/fclim.2022.1034765
http://www.unep.org/resources/report/loss-and-damage-role-ecosystem-services
http://www.unep.org/resources/report/loss-and-damage-role-ecosystem-services

	Loss and damage 
	5.1	Introduction
	5.2	Adaptation limits and loss and damage
	5.3	Conceptualizing loss and damage 
	5.4	Addressing loss and damage
	5.5	Finance to address loss and damage

	References
	_Hlk149127103
	_Hlk148531095
	_Hlk148981860
	_Hlk148975066
	_Hlk148533764

