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Annex 4.A:

New estimates of the costs of adaptation

Estimating the costs of adaptation

The economic impacts of climate change - and thus
adaptation costs — will vary by region: relative economic costs
of climate change and adaptation costs as a percentage of
Gross Domestic Product (GDP) will be higher in many of the
world’s poorest countries, despite the fact that the size of
their economies means they make a lower contribution to
emissions and global damage or adaptation costsin absolute
terms. Estimating the economic costs of climate change and
the costs of adaptation is highly challenging, primarily due
to the complexity of trying to assess the impacts of climate
change for multiple hazards, for all sectors (market and
non-market) and for all countries globally and over long life-
times. The difficulties are compounded by high uncertainty
when it comes to scenarios and impacts. Similarly, there
are also very high levels of uncertainty regarding future
emissions scenarios and climate model projections, as
well as in terms of coverage and modelling of impacts. This
leads to a large range of possible climate impacts, and in
turn, adaptation costs and benefits. Not surprisingly, there
are also still major gaps across sectors and impacts, most
notably the lack of evidence on the costs of adaptation for
ecosystems. Furthermore, the focus to date has been on the
estimated costs of planned, proactive adaptation, primarily
undertaken by the public sector. For many sectors, there has
been less consideration of household and private adaptation
(sometimes called autonomous adaptation). These
additional categories will increase the estimated costs of
adaptation, potentially significantly. Most current adaptation
cost estimates are based on technical (engineering) costs
for long-term and defined scenarios. They often fail to
take into account opportunity costs, transaction costs and
implementation costs, which means adaptation costs could
be much higherin practice. On the other hand, non-technical
options, learning and innovation all have the potential
to reduce future adaptation costs. Further information
is provided in previous editions of the Adaptation Gap
Report (AGR) (United Nations Environment Programme
[UNEP] 2014; UNEP 2016a; UNEP 2016b; UNEP 2018;
UNEP 2021).

There are also important issues regarding how costs are
reported. In the AGR, future cost figures are presented
in current prices without discounting to allow a direct
comparison over time. However, when undertaking
economic analysis, cost values may be presented on an
annual or cumulative basis, and they will often be expressed
in present value terms (where future costs are discounted).
This means care is needed when interpreting adaptation
cost estimates, especially when comparing or aggregating
estimates.

Updated estimates of adaptation costs

The previous literature was summarized in the
Intergovernmental Panel on Climate Change's Fifth
Assessment Report (IPCC AR5) in 2014 and in other
synthesis studies (Arent et al. 2014; Nordhaus and Moffat
2017; Tol 2018). In recent years, aggregate estimates of
damages (as a per cent of GDP) and estimates of the social
cost of carbon (SCC), which is defined as the marginal cost
of a ton of additional carbon emitted, have generally risen.
There are two main reasons for this increase.

The first is that updates to existing integrated assessment
models show rising costs. For example, updates to the DICE
model have led to increased SCC values (Nordhaus and
Moffat 2017). Recent studies using the PAGE model generate
higher net present values of damage (Chen, Liu, and Cheng
2020). Similarly, recent analysis using the CLIMRISK model
(Estrada and Botzen 2021) report that the consequences
of unabated climate change could be substantially higher
than previously estimated. The consideration of uncertainty
in integrated assessment models also influences results,
increasing mean impacts (Lemoine 2021) and adaptation
costs (de Bruin and Krishnamurthy 2021).

The second factor is that additional methods have emerged
for assessing the economic costs of climate change.
There are now more studies that use computable general
equilibrium models, which indicate higher estimates than
integrated assessment models studies (Kompas, Pham and
Che 2018, Bosello et al. 2021), as well as econometric-based
studies (notably Burke, Hsiang and Miguel 2015; Burke, Davis
and Diffenbaugh 2018), which present much higher values,
partly due to consideration of climate change impacts on
growth rates, as well as output.

The costs of adaptation in many global, national and sectoral
studies are also increasing, relative to earlier studies. For
example, a recent estimate of the global costs of adaptation
for developing countries, using a similar approach to the
AGR 2016, indicates costs in a similar range but with higher
adaptation costs in high-emissions scenarios after 2030
(Chapagain et al. 2020). Similarly, studies using global
integrated assessment models have estimated higher
adaptation costs (in line with the higher damage from the
AGR). For example, Markandya and Gonzalez-Eguino (2019)
provide new integrated assessment model estimates of
USS 411 billion in 2030, rising to USS 1,088 billion by 2050
(for high damages, low discount rates).

The same trend is arising in sectoral studies. There have
been several studies on the costs of coastal adaptation.



Nicholls et al. (2019) provide an update to previous coastal
modelling studies, taking into account the investment costs
of a coastal adaptation strategy applied globally throughout
the twenty-first century. Estimated total defence costs
were significantly higher than previous estimates, with
rising costs from maintenance and new capital investment
(however, it should also be noted that rising costs can
be due to socioeconomic factors, as well as climate
change). Similar findings emerge from other global coastal
adaptation studies such as Schinko et al. (2020), Tiggeloven
et al. (2020), Brown et al. (2021) and Tamura et al. (2019).
In terms of river flood adaptation, Ward et al. (2017) show
that global estimates of costs vary significantly, depending
on whether the objective for adaptation is based on
economic optimization, maintaining constant relative risk or
maintaining constant absolute risk. Their research finds that
adaptation costs increase significantly (several fold) across
these three alternatives. Adaptation in the water sector could

Online Annexes

cost USS 79 billion per year throughout the century, even in
the most optimistic scenario, and USS 115 billion under an
extreme scenario (Straatsma et al. 2020). In the agricultural
sector, adaptation to maintain the same yields of four key
crops has been estimated at between USS$ 53 billion and
USS 78 billion per year, depending on the warming scenario
(lizumi et al. 2020), while Baldos, Fuglie and Hertel (2020)
estimate that around USS 10 billion to USS$ 70 billion of
additional annual investment is required between 2020 and
2040 in agricultural research and development to offset the
projected losses in crop yields.

The studies and the costs they report are influenced by the
decision approach used (for example, whether adaptation
is designed to maintain current protection levels or be
economically optimal). This affects the level of residual
damage after adaptation, as well as the costs and benefits
(Nicholls et al. 2019; Ward et al. 2017; Tiggeloven et al. 2020).
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Annex 4.B:

Challenges estimating international adaptation finance flows

The lack of universally agreed approaches to account for
international adaptation finance has given rise to multiple
accounting practices. Bilateral and multilateral adaptation
finance providers interpret key accounting parameters
in different ways. This makes it very difficult to compare
the reported adaptation finance figures of countries and
institutions and to interpret multi-year changes.

Defining adaptation: This report takes a highly context-
specific view of adaptation. It must take into account multiple
future climate scenarios, uncertainty within these scenarios
and socioeconomic factors that cause vulnerability.
Differentiating between adaptation and “good” development
can be complicated. This creates challenges for the
measurement of adaptation finance as a separate category
from development finance, disaster risk reduction finance
or humanitarian finance. According to the Organisation for
Economic Co-operation and Development (OECD) Rio Marker
for adaptation, which is used to guide reporting by climate
finance funders on their financial contributions, an activity
should be classified as adaptation-related if “it intends to
reduce the vulnerability of human or natural systems to the
current and expected impacts of climate change, including
climate variability, by maintaining or increasing resilience,
through increased ability to adapt to, or absorb, climate
change stresses, shocks and variability and/or by helping
reduce exposure to them. This encompasses a range of
activities from information and knowledge generation, to
capacity development, planning and the implementation of
climate change adaptation actions” (OECD 2011). In addition,
private-sector actors might not realize their activities are
contributing to adaptation to climate change, instead
referring to them as business continuity or contingency
planning, for example. To address the potential challenge
of defining and measuring adaptation, the Adaptation
Solutions Taxonomy (Trabacchi et al. 2020) establishes an
approach to identifying companies that are supportive of
adaptation and climate resilience.

Precision: Only a small number of providers (mainly
multilateral) have component-level adaptation finance
accounting (where only a share of the project volume is
counted as adaptation finance). Most providers count
the whole amount of an adaptation project as adaptation
finance. This can lead to huge differences in accounting,
particularly for climate-resilient infrastructure, where the
largest share of the total amount is not adaptation-related.

Financial instruments: While some providers only
account for concessional flows that meet the strict official
development assistance (ODA) criteria, others also account

for non-concessional loans, equity or guarantees under
adaptation finance. Adaptation finance provision is often
reported at face value (instead of, for example, in grant
equivalents). This can mean the financial contributions of
such providers appear considerably larger on paper than in
practice.

Newness and additionality: Some providers only account
and report as adaptation finance the financial flows that
they consider “‘new and additional” to official development
assistance. The terms “new and additional” are included in
article 4.3 of the United Nations Framework Convention on
Climate Change (UNFCCC). However, the interpretation of
these terms varies considerably among providers.

Coverage of sectors and sources: While good coverage
exists around international concessional public finance
flows (predominantly ODA from OECD countries), much
less data exist around mobilized finance from domestic and
private-sector sources. As data coverage increases, care
must be taken to ensure it does not lead to overestimates
of resources devoted to adaptation that are actually the
product of better data availability.

Double counting: Climate finance contributors use multiple
mechanisms for reporting (for example, OECD Development
Assistance Committee [DAC] and biennial reporting to the
UNFCCC). Climate finance can also flow through institutions
(for example, contributor countries provide resources to
climate funds implemented by MDBs, which report both
these and their own resources annually). This means care
must be taken when aggregating data to avoid overinflating
climate finance flows.

Other parameters: Currency conversions to increase
comparability can be challenging. In addition, disbursements
are not often adjusted to reflect falling technology costs,
inflation or purchasing power parity. While some providers
report committed adaptation finance, other providers report
disbursement figures. For large multi-year loans, significant
differences and fluctuations could be observed between
yearly commitments and disbursements.

Changing accounting methodologies: Many providers have
changed their climate finance accounting methodologies
over time, making multi-year comparisons almost
impossible.

Sources: Adapted from UNEP (2021) and based on Weikmans and
Roberts (2019); UNFCCC Standing Committee on Finance (2018).
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Methodology for calculating finance flows from OECD DAC

Data sources and scope

Data on climate-related financial support from the
External Development Finance Statistics on Climate
Change compiled by the OECD DAC are used to quantify
the financial commitments reported as international
public finance targeting climate adaptation. The data
cover ODA and Other Official Flows (OOF). ODA consists
of concessional financial contributions (grants and low-
interest loans) with a main objective of promoting economic

Table 4.C.1 Bilateral and multilateral funders in the analysis

Bilateral funders Annex Il countries

development and welfare in developing countries. OOF are
official transactions that do not meet the concessionality
conditions for eligibility of ODA, either because they have
an insufficient grant element or their primary objective is
not development-based (OECD 2009). The data cover the
period between 2011 and 2019. The finance amounts are
presented in constant prices, with inflation and exchange
rate variations taken into account by adjusting to the base-
year 2019, as recommended by the OECD DAC.

Australia, Austria, Belgium, Canada, Denmark, the
European Economic Community, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Japan,
Luxembourg, the Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland, the United Kingdom,
the United States of America

Non-Annex Il countries

The Czech Republic, Hungary, Latvia, Lithuania, Poland,
Romania, Slovakia, Slovenia, South Korea, the United
Arab Emirates

Multilateral funders Multilateral Development

Banks

African Development Bank, African Development Fund,
Asian Development Bank, Asian Infrastructure Investment
Bank, Caribbean Development Bank, Development

Bank of Latin America, European Investment Bank,
European Bank for Reconstruction and Development, IDB
Invest, Inter-American Development Bank, International
Bank for Reconstruction and Development, International
Development Association, International Finance
Corporation, Islamic Development Bank

Multilateral climate funds

Adaptation Fund, Climate Investment Funds — Strategic
Climate Fund, Global Environment Facility Least Developed
Countries Trust Fund (LDCF), Global Environment Facility
Special Climate Change Trust Fund (SCCF), Global
Environment Facility General Trust Fund, Green Climate
Fund (GCF)

Vii
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Methodologies for reporting climate-related finance

The “principal” and “significant” markers used under the
Rio Marker approach are not mutually exclusive. For
example, the same financial transaction can be reported
as contributing to both mitigation and adaptation at the
same time. The Rio Marker methodology was established
to assess the degree to which the objectives of the Rio
conventions are mainstreamed into ODA, allowing for
further cross-cutting analyses (for example, on the extent
to which adaptation finance is gender responsive) (see
annex 4.D). The methodology is also increasingly being
used as a basis for reporting on climate finance by Annex Il
Parties (Weikmans et al. 2017; OECD 2020). To account for
the fact that the Rio Markers methodology was not originally
designed to monitor financial pledges, most Annex Il Parties
“scale down” the volume of finance associated with the
Rio Markers in their financial reporting to the UNFCCC.
They do so by using “coefficients” to differentiate between
funding marked as targeting adaptation as a “significant”
objective - reflecting that these projects have other
“principal” objectives (such as biodiversity conservation or
gender). These coefficients differ across Annex Il Parties
and range from 0 to 100 per cent (OECD 2019a; OECD 2019b;
Oxfam International 2020).

An important difference between the Climate Components
approach, used by the MDBs, and the Rio Marker
methodology, as reported to the OECD DAC, is that the
former approach only reports the portion of the transaction
that specifically targeted climate change, instead of the full
value of each transaction. In the analysis, figures reported
using the two different methodologies were taken at face
value, as reported to the OECD DAC.

Alongside MDBs, a number of other development finance
institutions are also relevant when it comes to adaptation
action. The International Development Finance Club (IDFC),
a group of 23 regional and national development finance
institutions, programmed USS 185 billion in climate finance
in 2019, of which USS 19 billion was estimated to flow to
adaptation (IDFC 2020). Financing volumes reported by
these multilateral institutions cannot be directly compared
with the adaptation-related multilateral flows reported
by Annex Il Parties as these institutions also receive
contributions from non-Annex I Parties and do not only fund
activities in developing countries.



Annex 4.D:
Gender in adaptation finance

The biennial reports submitted by Annex Il Parties to the
UNFCCC Secretariat do not systematically include data
on gender, despite gender-responsive public finance being
more effective and efficient (United Nations Development
Programme [UNDP] 2018). For adaptation finance, this will
mean projects and programmes taking into account the
gender dynamics of activities such as food production.
The UNFCCC Gender Action Plan, which was approved at
COP23, included the use of gender-responsive finance as
a core tool for implementation (UNFCCC 2017). While a

Annex 4.E:

Online Annexes

number of multilateral climate funds are increasingly taking
into account gender considerations in their governance and
implementation (Schalatek 2019), best practices on gender-
budgeting have not yet been compiled or adopted and only
a few funds are reporting gender-disaggregated results.
Recent assessments of progress in implementing the gender
mandates of multilateral climate funds highlight the need for
more capacity-building support for implementing entities
and strengthened guidance on monitoring and reporting
(Adaptation Fund 2019; Climate Investment Funds 2020).

New developments in private-sector financing for adaptation

The physical risks of climate change are increasingly
recognized as a financial risk (Task Force on Climate-
related Financial Disclosures 2017; Network for Greening
the Financial System 2019). This is leading to increased
private-sector interest in managing potential climate risks.
However, in contrast to mitigation, there are less financial
investment-ready (bankable) adaptation projects, even in
developed countries (Mortimer, Whelan and Lee 2020).
This often reflects a difference between the high societal
benefits of adaptation (the economic return, as identified
in cost—benefit studies) versus the likely private financial
return, as it is harder to generate revenue streams for
adaptation (Khosla and Watkiss 2020). Scaling-up has also
been hampered by barriers to private-sector adaptation,
especially in developing countries, including around
information asymmetry, uncertainty and the timing of
benefits and revenue flows (UNEP 2016b). However, the last
two years have seen considerable innovation in this area.

First, there is the emerging use of private investors and
financial markets to raise finance for adaptation. There
is high demand for green bonds and, while these have
focused on mitigation to date, there is growing interest and
early examples for adaptation. For example, the European
Bank for Reconstruction and Development (2019) issued
a bond dedicated to climate resilience in late 2019, which
raised USS 700 million to finance existing and new climate

resilience projects. Another example is the Blue Forest
Resilience Bond, which is funding a restoration project
worth USS 4.6 million and which includes the mitigation
of wildfire risk in the Tahoe National Forest, California.
There are also other potentially relevant bond instruments,
including catastrophe bonds and resilience—catastrophe
bonds, which encompass the promotion of investment in
infrastructure that mitigates risk. However, it is important to
highlight that bonds are a debt instrument: the value of the
bond is paid by investors to the issuing entity in exchange
for guaranteed repayments. This requires avoided costs or
increased revenues from bond-financed activities, meaning
that appropriate targeting is critical.

Second, there is growing private-sector involvement in
financing and delivering adaptation, with a range of new
instruments and approaches developed to encourage this.
These often seek to use blended finance, which combines
public and private-sector finance, normally using the former
to address barriers to help unlock investment from the latter.
This can help with the development of ideas or attracting
private investment at early stages (with challenge funds or
seed funding) and help to de-risk investment by offering
concessional lending, guarantees or even equity. It is also
possible to develop portfolios that can help merge project
elements with higher and lower revenues (including mixed
mitigation and adaptation projects).

IX
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There is a growing number of examples in this space. There
has been a greater focus on encouraging private-sector
investment in adaptation by multilateral funds, such as the
initiatives from the Green Climate Fund (2018). There are
also a number of innovative mechanisms and approaches,
such as the Climate Resilience and Adaptation Finance
and Technology Transfer Facility (CRAFT), a commercial
investment vehicle that uses blended finance to expand
the availability of technologies and solutions for climate
adaptation by investing in companies with an accompanying
technical assistance facility. It is considered the first private
investment vehicle dedicated to investment in adaptation
and includes an impact measurement system for assessing
impact. Further examples include the Restoration Insurance
Service Company (RISCO), which targets mangrove
protection using revenue streams from insurance-related
payments for flood-risk reduction benefits, as well as blue
carbon payments (mitigation co-benefits), and the Global
Ecosystem-based Adaptation Fund, which provides targeted
seed capital to scale up implementation of ecosystem-based
adaptation approaches and encourages partnerships with
communities and the private sector. Innovative approaches
are also being developed for existing instruments, notably
for insurance. One of the most frequently cited examples
is the development of a parametric insurance of coral reefs
in Quintana Roo, Mexico, which covers actions to identify
and address damage to reefs after the impact of hurricanes.
There are also a wider set of risk transfer and de-risking
mechanisms, including post-disaster recovery contingent

financing (for example, the PCRAFI for the Pacific risk
pool). Several initiatives are also examining how climate
adaptation can be included in public—private partnerships
(for example, Frisari et al. 2020).

To make the most of these opportunities, public finance
sources and actors should be encouraged to move towards
a more commercial mindset, as well as to encourage the
private sector to recognize risks and opportunities for
longer-term adaptation. There is a range of actions to
facilitate this process, including links to National Adaptation
Plans (for example, Green Climate Fund 2018). However,
while there are promising developments as mentioned here,
the private sector is not a panacea for adaptation and nor
will it be able to bridge the adaptation finance gap on its
own, due to the challenges outlined above. Private-sector
finance will gravitate to opportunities where revenues
are highest and risks are lowest, even with public finance
de-risking or blending. It will be more challenging to attract
private-sector investment in anticipatory adaptation,
especially in non-market sectors, and for the poorest and
most vulnerable Least Developed Countries. There is also a
risk of private investment being promoted due to the lack of
public adaptation funding, even when such action is needed
(for example, investment in public goods) and the risk that
the most vulnerable end up paying for adaptation. Further
analysis is required to identify where public finance is most
needed and effective in leveraging private finance, as well as
where the private sector is unlikely to fill the gap.
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Expanded information about the data sources used
and assessment methodology applied in chapter 5

Data sources

Chapter 5 draws on three data sources that complement
each other (see section 5.2). The data for the three funds
that serve the Paris Agreement and the data regarding
bilaterally funded principal adaptation projects registered
in the Organisation for Economic Co-operation and
Development (OECD) Creditor Report System have only
minimal overlap since they each contain projects from
different funding sources. Adaptation actions reported in
journal articles can refer to internationally funded projects
that are captured under both of these data sources, but
such articles account for only a small proportion of the
Global Adaptation Mapping Initiative (GAMI) data set.
For developing countries, the three data sources will
only capture a certain proportion of adaptation projects
being implemented with a value above USS 500,000.
This proportion will vary between countries depending on
the extent to which countries are able to fund adaptation
projects with domestic funding. To illustrate the variation
between what is and is not captured by chapter 5's
analysis, Box 5.A.1 uses data from the Transforming Social
Inequalities through Inclusive Climate Action (TSITICA)
research project to estimate the proportion of large
adaptation projects captured by the assessed sources for
three countries in sub-Saharan Africa.

Assessment methodology for adaptation supported
by the top 10 bilateral donors?

In contrast to the publicly available project documents from
the three funds that serve the Paris Agreement, information
on most bilateral donors’ adaptation portfolios could only
be obtained through the OECD database (the Development
Assistance Committee [DAC] Creditor Reporting System)
which includes far less detailed descriptions of the respective

entries. This has made it impossible to perform some of the
analysis conducted in last year's implementation chapter, in
particular determining the addressed hazards, the targeted
actors, and the consideration of most vulnerable populations
and gender aspects (UNEP 2021).

The type of activities supported by bilateral donors
extend beyond projects and include, for instance, support
to the budgets of international organizations and non-
governmental organizations (NGOs). Beyond the financial
values captured in chapter 4, we currently do not have ways
to aggregate the implementation of non-project-based
adaptation support across donors. The quantification of
bilateral adaptation supportin section 5.3 is therefore limited
to projects, and this type of support typically accounts for
less than half of their entries on principal adaptation in the
OECD database. Hence, only part of the bilateral adaptation
support is quantitatively reported in this chapter.

To enable comparison with last year’s chapter, only
projects marked as “principal objective adaptation” were
considered, for which the OECD defines as adaptation
being “fundamental in the design of, or the motivation for,
the activity” (OECD 2016). To identify relevant projects and
filter out possible over-reporting as pointed out, for instance,
by Hattle (2021), Soanes et al. (2021) and Weikmans et al.
(2017), we manually screened the entries marked as
“principal objective adaptation” in the OECD database and
excluded those that clearly did not target adaptation as their
primary objective (e.g. projects that focused on mitigation of
greenhouse gas emissions, or where adaptation appeared
to be only a minor objective). Furthermore, we focused on
the top 103 bilateral donors on adaptation, which account
for almost 90 per cent of the combined financial value of
bilateral adaptation support.

1 This cut-off value was chosen in the Adaptation Gap Report 2020 (AGR2020) since almost all projects funded by the three funds that serve the Paris

Agreement exceed it except for readiness funds.

2 The methodology for assessing projects supported by funds that serve the Paris Agreement can be found in the Adaptation Gap Report 2020 (UNEP
2021), while information about the methodology applied by the GAMI can be found in the Supplementary Materials of Berrang-Ford et al. (2021).

3 These are Japan, Germany, European Union (EU) institutions, France, Netherlands, United States, United Kingdom, Sweden, Switzerland and Korea (in
order of the total financial contributions marked as adaptation in the OECD Creditor Reporting System). “EU institutions” means where the European
Union acts like a bilateral donor e.g. through the Global Climate Change Alliance Plus (GCCA+) initiative.

Xl
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Box 5.A.1 Adaptation projects in developing
countries per funding source and compared with
the data sources used in chapter 5

The TSITICA research project? has identified adaptation
projectsimplemented in Ghana, Kenya and South Africa
between 2000 and 2020 (table 5.A.1). In contrast to the
data sources used in this year's AGR implementation
chapter, the TSITICA project includes projects from
all international and domestic funding sources. This
enables a comparison between the number of projects
identified by TSITICA and by this chapter, to determine
the extent to which the latter captures the total number
of adaptation projects. The comparison indicates that
in countries with very limited domestic resources, such

as Kenya and Ghana, the majority of larger adaptation
projects are likely to be supported by the three funds
that serve the Paris Agreement or by the top 10 bilateral
donors (these sources account for 81 per cent and
44 per cent in Kenya and Ghana, respectively). In more
advanced economies such as South Africa, however,
the data suggest that a significant proportion of
larger adaptation projects are supported by domestic
sources of finance (e.g. government budgets), and will
therefore not be captured by the data sources used
by this chapter. That said, South Africa’s reported
figures might have been influenced by the fact that it
has a national database® of adaptation actions, which
facilitated the identification of domestically funded
adaptation projects.

Table 5.A.1 Number of adaptation projects per country and funding source

Country Adaptation Funding source
projects
identified Funds that Other National and Non-state
serve the Paris international subnational domestic
Agreement sources of budgets® sources®
or one of the finance®
10 largest
bilateral
donors
Ghana 94 44% 56% 0% 0%
Kenya 48 81% 0% 19% 0%
South Africa 168 17% 19% 50% 14%

a Two of the African Research Universities Research Alliance centres of excellence, Climate and Development (ARUA-CD) and
African Centre of Excellence for Inequality Research (ACEIR) have a joint ongoing project called Transforming Social Inequalities
through Inclusive Climate Action (TSITICA). See www.acdi.uct.ac.za/transforming-social-inequalities-through-inclusive-climate-

action-tsitica.
b See https://ccis.environment.gov.za/nccrd/#/.

¢ Otherinternational sources of finance include multilateral sources of finance (e.g. multilateral development banks and multilateral
funds that do not serve the Paris Agreement), international NGOs, and other bilateral donors outside the 10 largest donors.

d Includes finance supplied by state-owned corporations (e.g. parastatals).

e Other domestic sources of finance include the domestic private sector and local NGOs.
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Recent developments in assessing adaptation results

Adaptation results can be measured in different ways, for
different purposes (Leiter 2017) and at different levels (from
community initiatives — e.g. McNamara et al. 2020 - to
projects — e.g. Leiter 2018 — or at the national level — Brooks
et al. 2019; UNEP 2017). Therefore, there is no one-size-fits
all approach. This annex presents recent developments in
the measurement of resilience and climate risk.

Measuring resilience

Recent research highlights that the level of resilience of
people and households is highly dynamic and can fluctuate
within short periods of time, due to factors such as extreme
weather events. Accordingly, the traditional way of assessing
resilience once per year or just at the start and end of an
intervention, might fail to account for the real impact on
people’s lives and could even lead to falsely proclaiming
improvements in resilience (Jones and d'Errico 2019;
Jones and Ballon 2020). Furthermore, resilience indicators
may have limited utility as predictors of future outcomes,
particularly outcomes associated with hazards outside the
range of historical experience.

The use of resilience indicators could be improved by ensuring
they are grounded in a sound contextual understanding of
the factors that enable people and systems to anticipate,
avoid, plan for, cope with, recover from and adapt to climate
hazards, and by scrutinizing whether the factors that enhance
resilience to familiar intensities and types of hazards are likely
to confer resilience to potential future risks.

Assessing risk reduction in the event of climate
hazards

A more tangible measure of adaptation success is the
extent to which adaptation reduces actual risk and prevents
harm to people and systems when they are exposed to
climate hazards. This risk reduction might be assessed
by measuring adverse outcomes associated with climate
hazards and determining whether these are lower than
in a “no-adaptation” case (e.g. using control groups or
counterfactuals).

Brooks et al. (2019) highlight the potential for developing
counterfactuals using quantitative approaches based on
statistical relationships between climate and well-being
variables in certain contexts. Quantitative approaches, which
are explored further by Barrett et al. (2020), can examine

1 See www.adaptation-fund.org/about/evaluation/.

whether losses from a hazard of a particular magnitude
are lower than would be expected without adaptation, or
whether adaptation has increased thresholds beyond which
impacts are usually evident (e.g. temperature thresholds
associated with step-changes in mortality in urban
environments). Brooks et al. (2019) also present a simple
typology of adaptation outcomes to aid in the assessment
of adaptation effectiveness. This typology identifies simple
scenarios in which climate and well-being data can be used
to identify where adaptation has improved well-being in the
face of intensifying climate hazards, where it has made little
or no difference, where it has failed to improve well-being
but reduced the level of harm, where it has undermined well-
being, and where counterfactuals are required to assess
adaptation results.

Improving adaptation programming through
inclusive theories of change

While assessment of risk reduction is challenging, more can
and must be done to transition adaptation programming
towards effective risk reduction. This requires improvements
in how adaptation interventions address climate risk
contexts and the factors that drive vulnerability, and a move
from assessment of outputs to assessment of outcomes
and impacts, including after the initial project has finished.
For example, the Technical Evaluation Reference Group
of the Adaptation Fund (AF-TERG)! is currently piloting a
method to evaluate sustainability and resilience of projects
three to five years after project completion.

The design and interpretation of outcome indicators
requires adaptation goals to be clearly articulated. It also
requires a sound understanding of climate risk contexts
and the pathways via which climate hazards affect target
populations and systems, and how differential impacts on
different groups or people mediated by evolving vulnerability
may evolve in the future. Theories of change are one way of
linking adaptation activities with intended risk reduction via
the effects of those activities on the factors that influence
vulnerability and resilience (Bours, Mcginn and Pringle
2014; Oberlack et al., 2019). The accuracy of theories of
change can be enhanced through inclusive development
involving the intended beneficiaries and other stakeholders.
Importantly, the assumptions made in the theory of change
(i.e. how adaptation is expected to work) need to be regularly
reviewed and updated based on emerging experiences and
feedback from implementation.

Xl


http://www.adaptation-fund.org/about/evaluation/

Adaptation Gap Report 2021: The Gathering Storm

X1V

References

Annexes to chapter 4

Adaptation Fund (2019). Assessment Report on Progress in the Implementation of the Adaptation Fund'’s Gender Policy and
Gender Action Plan. 8 October. AFB/B.34/Inf.9. www.adaptation-fund.org/document/assessment-report-on-progress-
in-the-implementation-of-the-adaptation-funds-gender-policy-and-gender-action-plan/.

Arent,D.J.,, Tol,R.S.J., Faust, E., Hella, J.P, Kumar, S., Strzepek, K.M. et al. (2014). Key economic sectors and services. In Climate
Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group
Il 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., Chatterjee, M., Ebi, K.L., Estrada, Y.O., Genova, R.C., Girma, B., Kissel, E.S.,
Levy, A.N., MacCracken, S., Mastrandrea, P.R. and White, L.L. (eds.). Cambridge and New York, NY: Cambridge University
Press, 659-708.

Baldos, U.L.C,, Fuglie, K.O. and Hertel, TW. (2020). The research cost of adapting agriculture to climate change: A global
analysis to 2050. Agricultural Economics 51(2), 207-220. https://doi.org/10.1111/agec.12550.

Bosello, F., Standardi, G., Parrado, R., Dasgupta, S., Guastella, G., Rizzati, M. et al. (2021). D2.7. Macroeconomic, spatially-
resolved impact assessment. Deliverable of the H2020 COACCH project.

Brown, S., Jenkins, K., Goodwin, P, Lincke, D., Vafeidis, AT, Tol, R.S.J. et al. (2021). Global costs of protecting against sea-level
rise at 1.5t0 4.0 °C. Climatic Change 167, 4. https://doi.org/10.1007/s10584-021-03130-z.

de Bruin, K. and Krishnamurthy, C. (2021). Optimal climate policy with fat-tailed uncertainty: What the models can tell us.
Economic and Social Research Institute Working Paper 697. www.esri.ie/publications/optimal-climate-policy-with-fat-
tailed-uncertainty-what-the-models-can-tell-us.

Burke, M., Hsiang, S. and Miguel, E. (2015). Global non-linear effect of temperature on economic production. Nature 527,
235-239. https://doi.org/10.1038/nature15725.

Burke, M., Davis, M. and Diffenbaugh, N. (2018). Large potential reduction in economic damages under UN mitigation targets.
Nature 557. https://doi.org/10.1038/s41586-018-0071-9.

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.

Chen, Y., Liu, A. and Cheng, X. (2020). Quantifying economic impacts of climate change under nine future emission scenarios
within CMIP6. Science of the Total Environment, 703(134950). https://doi.org/10.1016/].scitotenv.2019.134950.

Climate Investment Funds (2020). Engagement of Women and Gender-Related Groups in the Climate Investment Funds: An
Assessment. climateinvestmentfunds.org/sites/cif_enc/files/knowledge-documents/wedo_final_report_7april2020.pdf.

European Bank for Reconstruction and Development (2019). World's first dedicated climate resilience bond, for USS 700m, is
issued by EBRD 20 September. www.ebrd.com/news/2019/worlds-first-dedicated-climate-resilience-bond-for-us-700m-
is-issued-by-ebrd-.html.

Estrada, F. and Botzen, W.J.W. (2021). Economic impacts and risks of climate change under failure and success of the Paris
Agreement. Annals of the New York Academy of Sciences. https://doi.org/10.1111/nyas.14652.

Frisari, G.L., Mills, A., Silva Zuniga, M.C., Ham, M., Donadi, E., Shepherd, C. et al. (2020). Climate Resilient Public Private
Partnerships: A Toolkit for Decision Makers. Washington, D.C.: Inter-American Development Bank. https://publications.
iadb.org/en/climate-resilient-public-private-partnerships-a-toolkit-for-decision-makers.

Green Climate Fund (2018). Matters related to GCF support to adaptation. 28 June. GCF/B.23/18. www.greenclimate.fund/
sites/default/files/document/gcf-b23-18.pdf.

lizumi, T., Shen, Z., Furuya, J., Koizumi, T., Furuhashi, G., Kim, W. et al. (2020). Climate change adaptation cost and residual
damage to global crop production. Climate Research, 80(3) 203-218. https://doi.org/10.3354/cr01605.

International Development Finance Club (2020). IDFC Green Finance Mapping Report 2020. www.idfc.org/wp-content/
uploads/2020/11/idfc-2020-gfm-full-report_final-1.pdf.

Khosla, S. and Watkiss, P. (2020). Financing Clyde Rebuilt: Resource Mobilization for the Glasgow City Region Climate Adaptation
Strategy and Innovation Portfolio. Deliverable 06 of the Resilient Regions: Clyde Rebuilt project. Glasgow: Clyde Rebuilt.
Copyright: Resilient Regions: Clyde Rebuilt (2020).

Kompas, T., Pham, V.H. and Che, T.N. (2018). The Effects of Climate Change on GDP by Country and the Global Economic Gains
from Complying with the Paris Climate Accord. Earths Future 6(8), 1153-1173. https://doi.org/10.1029/2018EF000922.

Lemoine, D. (2021). The climate risk premium: how uncertainty affects the social cost of carbon. Journal of the Association of
Environmental and Resource Economists 8(1), 27-57. https://doi.org/10.1086/710667.


http://www.adaptation-fund.org/document/assessment-report-on-progress-in-the-implementation-of-the-adaptation-funds-gender-policy-and-gender-action-plan/
http://www.adaptation-fund.org/document/assessment-report-on-progress-in-the-implementation-of-the-adaptation-funds-gender-policy-and-gender-action-plan/
https://doi.org/10.1111/agec.12550
https://doi.org/10.1007/s10584-021-03130-z
http://www.esri.ie/publications/optimal-climate-policy-with-fat-tailed-uncertainty-what-the-models-can-tell-us
http://www.esri.ie/publications/optimal-climate-policy-with-fat-tailed-uncertainty-what-the-models-can-tell-us
https://doi.org/10.1038/nature15725
https://doi.org/10.1038/s41586-018-0071-9
https://doi.org/10.1080/17565529.2020.1711698
https://doi.org/10.1080/17565529.2020.1711698
https://doi.org/10.1016/j.scitotenv.2019.134950
http://climateinvestmentfunds.org/sites/cif_enc/files/knowledge-documents/wedo_final_report_7april2020.pdf
http://www.ebrd.com/news/2019/worlds-first-dedicated-climate-resilience-bond-for-us-700m-is-issued-by-ebrd-.html
http://www.ebrd.com/news/2019/worlds-first-dedicated-climate-resilience-bond-for-us-700m-is-issued-by-ebrd-.html
https://doi.org/10.1111/nyas.14652
https://publications.iadb.org/en/climate-resilient-public-private-partnerships-a-toolkit-for-decision-makers
https://publications.iadb.org/en/climate-resilient-public-private-partnerships-a-toolkit-for-decision-makers
http://www.greenclimate.fund/sites/default/files/document/gcf-b23-18.pdf
http://www.greenclimate.fund/sites/default/files/document/gcf-b23-18.pdf
https://doi.org/10.3354/cr01605
http://www.idfc.org/wp-content/uploads/2020/11/idfc-2020-gfm-full-report_final-1.pdf
http://www.idfc.org/wp-content/uploads/2020/11/idfc-2020-gfm-full-report_final-1.pdf
https://doi.org/10.1029/2018EF000922
https://doi.org/10.1086/710667

Online Annexes

Markandya, A. and Gonzélez-Eguino, M. (2019). Integrated Assessment for Identifying Climate Finance Needs for Loss and
Damage: A Critical Review. In Loss and Damage from Climate Change. Mechler, R., Bouwer, L.M., Schinko, T., Surminski, S.
and Linnerooth-Bayer, J. (eds.). 343-362. https://doi.org/10.1007/978-3-319-72026-5.

Mortimer, G., Whelan, B. and Lee, C. (2020). Adaptation Finance: Emerging approaches to solve the climate adaptation finance
gap. Climate KIC Australia. 2020.

Network for Greening the Financial System (2019). A Call for Action Climate Change: Climate change as a source of financial
risk. Paris. www.ngfs.net/sites/default/files/medias/documents/synthese_ngfs-2019_-_17042019_0.pdf.

Nicholls, R.J., Hinkel, J., Lincke, D. and van der Pol, T. (2019). Global Investment Costs for Coastal Defense through the 21st
Century. World Bank Policy Research, 8745. https://openknowledge.worldbank.org/handle/10986/31308.

Nordhaus, W.D. and Moffat, A. (2017). A Survey of Global Impacts of Climate Change: Replication, Survey Methods, and a
Statistical Analysis. National Bureau of Economic Research, 23646. www.nber.org/papers/w23646.

Organisation for Economic Co-operation and Development (2009). Managing Aid. Practices of DAC member countries. Paris.
www.oecd.org/dac/peer-reviews/35051857.pdf.

__________ (2011). OECD DAC Rio Markers for Climate Handbook. https://www.oecd.org/dac/environment-development/
Revised%20climate%20marker%20handbook_FINAL .pdf.

__________ (2019a). Aligning Development Co-operation and Climate Action: The Only Way Forward. Paris: OECD Publishing.
https://doi.org/10.1787/5099ad91-en.

__________ (2019b). Results of the first survey on coefficients that Members apply to the Rio marker data when reporting to the UN
Conventions on Climate Change and Biodiversity. Paris. http://www.oecd.org/dac/financing-sustainable-development/
development-finance-topics/climate-change.htm.

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

Oxfam International (2020). Climate Finance Shadow Report 2020: Assessing Progress Towards the $100 Billion Commitment.
www.oxfam.org/en/research/climate-finance-shadow-report-2020.

Schalatek, L. (2019). Gender and Climate Finance. Washington, D.C.: Climate Funds Update. https://climatefundsupdate.org/
wp-content/uploads/2019/11/CFF10-2019-ENG-DIGITAL.pdf.

Schinko, T, Drouet, L., Vrontisi, Z., Hof, A., Hinkel, J., Mochizuki, J. et al. (2020). Economy-wide effects of coastal flooding due
to sea level rise: A multi-model simultaneous treatment of mitigation, adaptation, and residual impacts. Environmental
Research Communications. 2(1),015002. https://doi.org/10.1088/2515-7620/ab6368.

Straatsma, M., Droogers, P., Hunink, J., Berendrecht, W., Buitink, J., Buytaert, W. et al. (2020). Global to regional scale evaluation
of adaptation measures to reduce the future water gap. Environmental Modelling & Software, 124, 104578. https://doi.
org/10.1016/j.envsoft.2019.104578.

Tamura, M., Kumano, N., Yotsukuri, M., and Yokoki, H. (2019). Global assessment of the effectiveness of adaptation in coastal
areas based on RCP/SSP scenarios. Climatic Change, 152, 363-377. https://doi.org/10.1007/s10584-018-2356-2.

Task Force on Climate-related Financial Disclosures (2017). Recommendations of the Task Force on Climate-related Financial
Disclosures. https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-2017-TCFD-Report-11052018.pdf.

Tiggeloven, T., de Moel, H., Winsemius, H.C., Eilander, D., Erkens, G., Gebremedhin, E. et al. (2020). Global-scale benefit-cost
analysis of coastal flood adaptation to different flood risk drivers using structural measures. Natural Hazards and Earth
System Sciences 20(4), 1025-1044. https://doi.org/10.5194/nhess-20-1025-2020.

Tol, R.S.J. (2018). The Economic Impacts of Climate Change. Review of Environmental Economics and Policy, 12(1), 4-25.
https://doi.org/10.1093/reep/rex027.

Trabacchi, C., Koh, J,, Shi, S. and Guelig, T. (2020). Adaptation Solutions Taxonomy. Adaptation SME Accelerator Project.
https://lightsmithgp.com/wp-content/uploads/2020/09/asap-adaptation-solutions-taxonomy_july-28-2020_final.pdf.

United Nations Development Programme (2018). Climate Change Adaptation in Africa: UNDP Synthesis of Experiences and
Recommendations. https://www.undp.org/publications/climate-change-adaptation-africa.

__________ (2014). Adaptation Gap Report 2074. Nairobi. www.unep.org/resources/adaptation-gap-report-2014.

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

__________ (2016b). Demystifying Adaptation Finance for the Private Sector. Nairobi. https://www.unepfi.org/publications/climate-
change-publications/demystifying-adaptation-finance-for-private-sector/#:~:text=1t%20explains%20how %20the%20
required,supply%20sides%200f%20financial%20transactions.

__________ (2018). The Adaptation Gap Report 2018. Nairobi. www.unep.org/resources/adaptation-gap-report-2018.

__________ (2021). The Adaptation Gap Report 2020. Nairobi. www.unep.org/resources/ adaptation-gap-report-2020.

United Nations Framework Convention on Climate Change (2017). Establishment of a gender action plan. 8 February.
FCCC/CP/2017/11/Add.1. https://undocs.org/en/FCCC/CP/2017/11/Add 1.

United Nations Framework Convention on Climate Change Standing Committee on Finance (2018). 2078 biennial assessment
and overview of climate finance flows. Bonn. https://unfccc.int/topics/climate-finance/ workstreams/transparency-of-
support-ex-post/biennial-assessment-and-overview-of-climate-finance-flows- background/biennial-assessment-and-
overview-of-climate-finance-flows-2018.

XV


https://doi.org/10.1007/978-3-319-72026-5
http://www.ngfs.net/sites/default/files/medias/documents/synthese_ngfs-2019_-_17042019_0.pdf
https://openknowledge.worldbank.org/handle/10986/31308
http://www.nber.org/papers/w23646
http://www.oecd.org/dac/peer-reviews/35051857.pdf
https://www.oecd.org/dac/environment-development/Revised%20climate%20marker%20handbook_FINAL.pdf
https://www.oecd.org/dac/environment-development/Revised%20climate%20marker%20handbook_FINAL.pdf
https://doi.org/10.1787/5099ad91-en
http://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/climate-change.htm
http://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/climate-change.htm
https://doi.org/10.1787/f0773d55-en
https://doi.org/10.1787/f0773d55-en
http://www.oxfam.org/en/research/climate-finance-shadow-report-2020
https://climatefundsupdate.org/wp-content/uploads/2019/11/CFF10-2019-ENG-DIGITAL.pdf
https://climatefundsupdate.org/wp-content/uploads/2019/11/CFF10-2019-ENG-DIGITAL.pdf
https://doi.org/10.1088/2515-7620/ab6368
https://doi.org/10.1016/j.envsoft.2019.104578
https://doi.org/10.1016/j.envsoft.2019.104578
https://doi.org/10.1007/s10584-018-2356-2
https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-2017-TCFD-Report-11052018.pdf
https://doi.org/10.5194/nhess-20-1025-2020
https://doi.org/10.1093/reep/rex027
https://lightsmithgp.com/wp-content/uploads/2020/09/asap-adaptation-solutions-taxonomy_july-28-2020_final.pdf
https://www.undp.org/publications/climate-change-adaptation-africa
http://www.unep.org/resources/adaptation-gap-report-2014
https://unepdtu.org/publications/ the-adaptation-finance-gap-report/
https://unepdtu.org/publications/ the-adaptation-finance-gap-report/
https://www.unepfi.org/publications/climate-change-publications/demystifying-adaptation-finance-for-private-sector/#:~:text=It%20explains%20how%20the%20required,supply%20sides%20of%20financial%20transactions
https://www.unepfi.org/publications/climate-change-publications/demystifying-adaptation-finance-for-private-sector/#:~:text=It%20explains%20how%20the%20required,supply%20sides%20of%20financial%20transactions
https://www.unepfi.org/publications/climate-change-publications/demystifying-adaptation-finance-for-private-sector/#:~:text=It%20explains%20how%20the%20required,supply%20sides%20of%20financial%20transactions
http://www.unep.org/resources/adaptation-gap-report-2018
http://www.unep.org/resources/ adaptation-gap-report-2020
https://undocs.org/en/FCCC/CP/2017/11/Add.1
https://unfccc.int/topics/climate-finance/ workstreams/transparency-of-support-ex-post/biennial-assessment-and-overview-of-climate-finance-flows- background/biennial-assessment-and-overview-of-climate-finance-flows-2018
https://unfccc.int/topics/climate-finance/ workstreams/transparency-of-support-ex-post/biennial-assessment-and-overview-of-climate-finance-flows- background/biennial-assessment-and-overview-of-climate-finance-flows-2018
https://unfccc.int/topics/climate-finance/ workstreams/transparency-of-support-ex-post/biennial-assessment-and-overview-of-climate-finance-flows- background/biennial-assessment-and-overview-of-climate-finance-flows-2018

Adaptation Gap Report 2021: The Gathering Storm

XVI

Ward, P.J., Jongman, B., Aerts, J.C.H., Bates, P, Botzen, W.J.W,, Diaz-Loaiza, 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, 458—471. https://doi.org/10.1080/09614524.2017.1307325.

Weikmans, R. and Roberts, J.T. (2019). The international climate finance accounting muddle: Is there hope on the horizon?
Climate and Development 11(2), 97-111. https://doi.org/10.1080/17565529.2017.1410087.

Annexes to chapter 5

Barrett, S., Brooks, N., Quadrianto, N., Anderson and S., Nebsu, B. (2020). Measuring climate resilience by linking shocks to
development outcomes. Climate and Development 12(7), 677-688. https://doi.org/10.1080/17565529.2019.1676689

Berrang-Ford, L., Siders, A.R., Lesnikowski, A., Fischer, A.P,, Callaghan, M., 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.

Bours, D., McGinn, C. and Pringle, P. (2014). Guidance note 3: Theory of Change approach to climate change adaptation
programming. www.ukcip.org.uk/wp-content/PDFs/MandE-Guidance-Note3.pdf.

Brooks, N., Anderson, S., Aragon, |, Smith, B., Kajumba, T., Beauchamp, E. et al. (2019). Framing and tracking 21st century
climate adaptation. IIED Working Paper. London: International Institute for Environment and Development. https://pubs.
iied.org/sites/default/files/pdfs/migrate/1020211ED.pdf.

Hattle, A. (2021). Climate adaptation finance. Fact or fiction? April 2027 version. CARE Denmark and CARE Netherlands.
https://careclimatechange.org/climate-adaptation-finance-fact-or-fiction/.

Jones, L. and Ballon, P. (2020). Tracking changes in resilience and recovery after natural hazards: Insights from a high-frequency
mobile-phone panel survey. Global Environmental Change 62. https://doi.org/10.1016/j.gloenvcha.2020.102053

Jones, L. and d’Errico, M. (2019). Whose resilience matters? Like-for-like comparison of objective and subjective evaluations
of resilience. World Development 124. https://doi.org/10.1016/j.worlddev.2019.104632.

Leiter, T. (2017). The Adaptation M&E Navigator. A decision support tool for the selection of suitable approaches to monitor and
evaluate adaptation to climate change. In Evaluating Climate Change Action for Sustainable Development. Uitto, J., Puri, J.
and Van den Berg, R.D. (eds.). Cham: Springer International Publishing. Chapter 18. 327-341. https://doi.org/10.1007/978-
3-319-43702-6_18.

__________ (2018). Assessing results of climate change adaptation projects in practice: learning from German Technical
Development Cooperation. In Adaptation metrics: Perspectives on measuring, aggregating and comparing adaptation
results. Christiansen, L., Martinez, G. and Naswa, P. (eds.). Copenhagen: United Nations Environment Programme
Technical University of Denmark Partnership. 138-155.

McNamara, K E., Clissold, R., Westoby, R., Piggot-McKellar, A.E., Kumar, R, Clarke, T. et al. (2020). An assessment of community-
based adaptation initiatives in the Pacific Islands. Nature Climate Change 10, 628-639. https://doi.org/10.1038/s41558-
020-0813-1.

Oberlack, C., Breu, T, Giger, M., Harari, N., Herweg, K., Mathez-Stiefel, S.L. et al. (2019). Theories of change in sustainability
science: Understanding how change happens. GAIA - Ecological Perspectives on Science and Society 28(2), 106-111.
https://doi.org/10.14512/gaia.28.2.8.

Organisation for Economic Co-operation and Development (2016). OECD DAC Rio Markers for Climate: Handbook. www.oecd.
org/dac/environment-development/Revised%20climate%20marker%20handbook_FINAL.pdf.

Soanes, M, Shakya, C., Barrett, S., Steinbach, D., Nisi, N., Smith, B. et al. (2021). Follow the money: tracking Least Developed
Countries” adaptation finance to the local level. London: International Institute for Environment and Development.
https://pubs.iied.org/20326iied.

United Nations Environment Programme (2017). The Adaptation Gap Report 2077. Nairobi. www.unep.org/resources/
adaptation-gap-report-2017.

__________ (2021). The Adaptation Gap Report 2020. Nairobi. www.unep.org/resources/adaptation-gap-report-2020.

Weikmans, R., Roberts, J.T,, 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/10.1080/09614524.2017.1307325.


https://doi.org/10.1038/nclimate3350
https://doi.org/10.1038/nclimate3350
https://doi.org/10.1080/09614524.2017.1307325
https://doi.org/10.1080/17565529.2017.1410087
https://doi.org/10.1080/17565529.2019.1676689
https://www.nature.com/articles/s41558-021-01170-y
https://www.nature.com/articles/s41558-021-01170-y
http://www.ukcip.org.uk/wp-content/PDFs/MandE-Guidance-Note3.pdf
https://pubs.iied.org/sites/default/files/pdfs/migrate/10202IIED.pdf
https://pubs.iied.org/sites/default/files/pdfs/migrate/10202IIED.pdf
https://careclimatechange.org/climate-adaptation-finance-fact-or-fiction/
https://doi.org/10.1016/j.gloenvcha.2020.102053
https://doi.org/10.1016/j.worlddev.2019.104632
https://doi.org/10.1007/978-3-319-43702-6_18
https://doi.org/10.1007/978-3-319-43702-6_18
https://doi.org/10.1038/s41558-020-0813-1
https://doi.org/10.1038/s41558-020-0813-1
https://doi.org/10.14512/gaia.28.2.8
http://www.oecd.org/dac/environment-development/Revised%20climate%20marker%20handbook_FINAL.pdf
http://www.oecd.org/dac/environment-development/Revised%20climate%20marker%20handbook_FINAL.pdf
https://pubs.iied.org/20326iied
http://www.unep.org/resources/adaptation-gap-report-2017
http://www.unep.org/resources/adaptation-gap-report-2017
http://www.unep.org/resources/adaptation-gap-report-2020
https://doi.org/10.1080/09614524.2017.1307325

7N -
@ 5@
. p
environment
programme

1972-2022

United Nations Avenue, Gigiri

P.0. Box 30552, 00100 Nairobi, Kenya
Tel. +254 20 762 1234
unep-publications@un.org
www.unep.org



