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Abstract 18 

Background. Without measures to adapt to climate change, developing countries can experi-19 

ence large and long-lasting negative economic, environmental and social effects. Climate fi-20 

nance is a means of facilitating climate action in developing countries. Whereas the effective-21 

ness of climate finance for mitigation is commonly assessed as a measure of greenhouse gas 22 

emission reduction per unit of funding, no such metric is available for adaptation. When as-23 

sessing what works best in terms of adaptation finance, we observe, on the one hand, a focus 24 

on procedural aspects of funding modalities, such as equity in the allocation of funding, and 25 

on the other hand, a focus on specific adaptation activities, and the extent to which they 26 

produce desired results. This systematic review aims to transparently and comprehensively 27 

synthesise academic and grey literature on how different characteristics of adaptation pro-28 

jects and their source of finance create a change in the adaptation outcomes. Specifically, 29 

these outcomes are (changes in) risk and vulnerability to climate change impacts. Projects 30 

focusing on adaptation activities and funded by the multilateral climate funds and two bilat-31 

eral donors are a focus of this review. Method. Project and portfolio evaluations as well as 32 



   
 

2 
 

other project documentation will be searched for on a variety of different specialist websites. 33 

We will search for impact evaluation studies published after 2010 on academic and grey liter-34 

ature sources. Organisational websites and Google Scholar will be searched in English, French 35 

and Spanish (depending on availability of information in these languages), while bibliographic 36 

databases will be searched in English. Eligibility screening (with consistency checking) will be 37 

conducted at two levels: title and abstract, and full text. We will perform critical appraisal of 38 

study quality and extract mixed-method, qualitative and quantitative data from eligible stud-39 

ies including bibliographic details, study location and design, details about intervention, par-40 

ticipants and implementation context, financing, and study findings. We will synthesise find-41 

ings using a sequential mixed methods approach, with a combination of quantitative synthe-42 

sis, framework synthesis and qualitative comparative analysis and/or meta-regression meth-43 

ods to answer what works and how. Findings will be relevant to those responsible for design-44 

ing and implementing adaptation activities and those making funding decisions. 45 

Keywords: adaptation capacity, climate finance, donors, international aid, resilience 46 
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1. Background 48 

1.1 The problem  49 

Climate change impacts and extreme weather events often compound existing stresses in low 50 

and middle-income countries such as poverty and inequality (Denton et al. 2014). To support 51 

proactive measures to adapt to climate change, countries that are parties to the United Na-52 

tions Framework Convention on Climate Change (UNFCCC), have committed to jointly mobi-53 

lise funding for adaptation – here referred to as ‘adaptation finance’ (UNEP 2019; UNFCCC 54 

2018). The provision of adaptation finance is important for developing countries as without 55 

adaptation action, they are likely to experience large and long-lasting negative economic, en-56 

vironmental, and social effects (Micale, Tonkonogy, and Mazza 2018). In addition, there is 57 

broad international consensus to integrally address the challenges of climate change and sus-58 

tainable development under the Sustainable Development Goals (SDGs).  59 

 60 

However, this recognition of the importance of financing for adaptation is relatively recent. 61 

Namely, in 1992 the UNFCCC convention document stressed the need for the stabilisation of 62 

green-house gases concentrations in the atmosphere (i.e. drawing attention to mitigation), 63 

but adaptation activities were not emphasised (UNFCCC 2013). It was only after the publica-64 

tion of the Intergovernmental Panel on Climate Change (IPCC)’s Third Assessment Report in 65 

2001, that countries recognised the need for action in both adaptation and mitigation (UN-66 

FCCC 2013). This lag in recognising the importance of adaptation, also generated an adapta-67 

tion finance gap, with the majority of funding channelled to support mitigation efforts. For 68 

example, estimates of adaptation costs are within a range from US$140 billion to US$300 69 

billion by 2030 and from US$280 billion to US$500 billion by 2050, whereas public finance for 70 

adaptation was estimated at US$23 billion in 2016 (UNEP 2018).  71 

 72 

In addition to the adaptation finance gap, the definition of what is effective in adaptation 73 

finance is also challenged by the complex institutional architecture of climate finance. This 74 

architecture involves different sources, instruments, and implementing actors. For adaptation 75 

finance, the main providers within international public climate finance are bilateral donors 76 

(29% of their total climate finance portfolio in 2015-2016), followed by multilateral climate 77 

funds (25%), and multilateral development banks (21%) (UNFCCC 2018). Multilateral climate 78 
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funds, although modest in size, have been crucial for spearheading adaptation action in de-79 

veloping countries ever since the establishment of the first fund in 2001 (the Adaptation fund) 80 

(Nakhooda et al. 2014). On the other hand, North-South bilateral finance support i.e. devel-81 

opment finance for developing countries from the United Kingdom, Sweden or other member 82 

countries of the Organisation for Economic Co-operation and Development (OECD) for adap-83 

tation increased since 2010 when the Rio marker for adaptation was introduced. Rio marker 84 

is a scoring system to help donor countries identify activities within their development coop-85 

eration portfolios that supported the Rio Conventions objectives. Rio markers gave funders 86 

the possibility to indicate whether their finance was targeting adaptation in a principal or 87 

significant way (OECD 2016). According to the OECD’s Creditor Reporting System, the UK has 88 

disbursed for climate adaptation (principal objective) between 2010 and 2018 US$2.73 billion 89 

(out of US$90.2 billion of total development finance) and is the second biggest donor for ad-90 

aptation, and Sweden, with US$805 million (out of US$32.9 billion total development fi-91 

nance), is the seventh biggest donor for climate change adaptation. Specifically, Sub-Saharan 92 

African countries are particularly targeted by these two donors (Atteridge et al. 2019). 93 

 94 

Approaches for assessing adaptation implementation effectiveness so far have concentrated 95 

on developing tailored indicators to measure adaptation outcomes and impacts at different 96 

scales (e.g. individual, community, national), or in different sectors (e.g. agriculture, tourism, 97 

coastal areas, food security) (Rogers 2009; Bours and UKCIP 2014). Meanwhile, approaches 98 

for adaptation finance effectiveness are being derived from the development finance prac-99 

tices and are funded on the following principles: ownership by developing countries, align-100 

ment of donor country priorities with developing country priorities and systems, harmonisa-101 

tion among donor countries, focus on development results and measurements, and mutual 102 

accountability for results (OECD 2005; 2008; 2011). These principles, however, were never 103 

used to assess the effectiveness of individual financial interventions. For specific interven-104 

tions, effectiveness in development finance has been defined as the extent to which an inter-105 

vention achieved, or is expected to achieve, its objectives, and its results, including any dif-106 

ferential results across groups (OECD/DAC Network on Development Evaluation 2019).  107 

 108 

In addition, there has been political debate on whether to consider adaptation finance as a 109 

form of compensation from historical high emitters of greenhouse gases to those countries 110 
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less responsible for climate change, but most affected by it. This idea has enriched the way 111 

how adaptation finance has been evaluated and in addition to the principles used for devel-112 

opment finance, several others have been considered. These include 1) the polluter pays prin-113 

ciple (Khan 2015) where countries with a historical responsibility and high CO2 emissions 114 

should be the funding providers; 2) the adequacy in the scale principle (Schalatek and Bird 115 

2011) to assure an adequate amount of finance available; 3) the new and additional principle 116 

(Stadelmann, Roberts, and Michaelowa 2011) to assure that adaptation finance does not di-117 

vert current development finance flows; and 4) the principle of delivering funding in a pre-118 

dictable, sustainable, and timely manner (Klein and Müller 2009; Ciplet, Roberts, and Khan 119 

2013). Additional principles also included the need to prioritize the allocation of funding to 120 

the most vulnerable to climate change and their needs (Klein and Müller 2009; Barrett 2012; 121 

2013); equal representation of countries in the decision making of what gets funded (Wil-122 

kinson et al. 2014; Schalatek and Bird 2011); and the no-harm principle, preventing harm to 123 

the environment or to human rights (Johl and Lador 2012; Schalatek and Bird 2011).  The 124 

assumption behind these principles of adaptation finance effectiveness is that effective out-125 

comes will be achieved as a result of effective processes (Ellis, Caruso, and Ockenden 2013). 126 

This explains why, historically, studies on the effectiveness of adaptation finance have fo-127 

cused on assessing deployment procedures and access to climate finance; with less coverage 128 

of the on-the-ground results and impacts (e.g. advances in adaptation, increase in adaptation 129 

capacity or resilience, decrease in risks to climate change), though this is improving (UNFCCC 130 

2018).  131 

 132 

This review aims to bridge the gap between these two types of approaches by examining how 133 

different types of international public finance sources influence adaptation effectiveness on 134 

the ground and making a change in risk and vulnerability to climate change. Specifically, we 135 

will focus on multilateral climate funds and bilateral donors as a source of finance, as their 136 

tracking systems are more accurate and investment into adaptation activities from these two 137 

sources is substantial as detailed above.  138 

 139 

1.2 How the interventions might lead to specific outcomes? 140 

Based on the current theory and literature on climate change adaptation and climate finance 141 

with a focus to support adaptation activities we developed a draft Theory of Change (ToC). 142 
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The ToC explains how different financial interventions might lead to a change in adaptation 143 

outcomes. Below we provide a description of different ToC elements that are visualised in 144 

Figure 1.  145 

Figure 1: A draft theory of change. Source: authors. (Also available from 146 

https://miro.com/app/board/o9J_ktJXbZQ=/). 147 

 148 
a) Climate finance and adaptation definitions  149 

The definitions of climate finance and adaptation used for this ToC are the following:  150 

Adaptation finance. The UNFCCC convention document described the need to mobilize finan-151 

cial resources for the implementation of the Convention, not only through a financial mecha-152 

nism within the Convention, but also through bilateral, regional, and other multilateral chan-153 

nels (United Nations 1992). Later, Article 9 of the Paris Agreement, also stipulates the need 154 

to provide financial resources to support both mitigation and adaptation action, through a 155 

variety of sources, instruments, and channels (UNFCCC 2015). Therefore, different types of 156 

sources of funding (e.g. international public, domestic public, international private, domestic 157 

private, individual private), and different financial instruments (e.g. loans, grants, guarantees) 158 

can be considered as climate finance, as long as the purpose is to support climate change 159 

action. When supporting adaptation, climate finance is also called adaptation finance which 160 

is the focus of this review.  161 

Adaptation. The definition of adaptation refers to adjustments seeking to moderate harm or 162 

to benefit from opportunities of different effects from a changing climate. There are several 163 

definitions of adaptation. The most used is the one in the IPCC Fifth Assessment Report (AR5) 164 
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glossary, which defines adaptation as “the process of adjustment to actual or expected climate 165 

and its effects. In human systems, adaptation seeks to moderate or avoid harm or exploit ben-166 

eficial opportunities. In some natural systems, human intervention may facilitate adjustment 167 

to expected climate and its effects”. This definition also differentiates between incremental 168 

adaptation (focusing on maintaining existing states of a system); and transformational adap-169 

tation (as changes in fundamental attributes of a system) (Noble et al. 2014). Whereas the 170 

IPCC AR5 definition is the most used, this definition says little in terms of when those adjust-171 

ments are effective or not.  172 

 173 

b) Inputs: Climate finance sources and characteristics 174 

Main recognized sources of climate finance for developing countries include public interna-175 

tional sources (e.g. bilateral North-South, bilateral South-South, multilateral development 176 

banks, multilateral climate funds and multilateral funded programmes); private international 177 

sources (e.g. private international, multi-national companies, private companies, founda-178 

tions, individuals); public domestic sources (e.g. central government, sub-national govern-179 

ment, national funds and programmes); and private domestic sources (e.g. private compa-180 

nies, foundations, individuals). These sources can act in isolation or together, which means 181 

that a single intervention can be funded by one or more of these sources. For a list of multi-182 

lateral climate funds supporting adaptation, see Box 1. These sources provide climate finance 183 

to developing countries, using different financial modalities or characteristics of such financial 184 

support. These characteristics include the type of support, which can be project-based and 185 

non-project-based (e.g. budget support, payments for results); the size of the support (in 186 

US$); the financial instrument (e.g. grants, loans, other); and the delivery mechanism used, 187 

which can include access modality (e.g. direct, indirect), administration setting (e.g. institu-188 

tions administering the funds), and implementing institutions (e.g. CBOs, NGOs, INGOs, local 189 

governments, national governments).  190 

Box 1: Multilateral climate funds supporting adaptation  191 

Under the UNFCCC, some multilateral climate funds have a specific mandate for supporting ad-

aptation. These include the Least Developed Countries Fund (LDCF), and the Special Climate 

Change Fund (SCCF), created as trust funds within the Global Environment Facility (GEF 2013); the 

Adaptation Fund (Adaptation Fund 2020), and the Green Climate Fund (GCF) (GCF 2019).  

 192 
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c) The intervention:  objective, scale, adaptation activities and other implementation 193 

elements 194 

In this context, we define interventions as projects which received international public adap-195 

tation finance, but we acknowledge that there are other types of climate finance that are not 196 

project-based. We further describe the components of the intervention including the (adap-197 

tation) objective, scale, adaptation activities, and elements of implementation context.  198 

 199 

Objective. Adaptation projects are defined as those with objective(s) to address climate 200 

change adaptation. In the case of multilateral climate funds, as they do have the mandate to 201 

support climate-related action, we assume that if the fund declares them as an adaptation 202 

project, it does comply with having a main adaptation objective. In the case of projects sup-203 

ported by bilateral public funding, donors can use the Rio markers to identify if a project com-204 

plies with adaptation objectives. With the Rio markers, projects (and their financial transac-205 

tions) can be identified as having adaptation a main or principal objective (Score 2), a second-206 

ary or significant objective (1) (OECD 2016). We, however, acknowledge that a considerable 207 

number of projects might be wrongly tagged as serving to climate change adaptation, as evi-208 

dence shows that reporting quality is poor concerning the use of Rio markers (Weikmans et 209 

al. 2017).  210 

 211 

Scale of implementation. The implementation scale of the project can be at the individual, 212 

community, sub-national, national and supranational level, or a combination of these.  213 

 214 

Activities. We consider as adaptation activities those complying with the adaptation catego-215 

ries identified by the IPCC AR5. Categories identified include structural and physical adapta-216 

tion (i.e. engineering and built environment, technological, ecosystem-based and services); 217 

social adaptation (i.e. educational, informational, behavioural); and institutional adaptation 218 

(i.e. economic, laws and regulations, government policies and programme). These activities 219 

might include, for example, improvement of availability and accuracy of climate forecasts and 220 

services, promoting the uptake of new crops and land management practices, and provision 221 

of technologies and training in climate-smart agriculture. For a complete list, including exam-222 

ples of adaptation activities, see (Noble et al. 2014). These activities can be part of an adap-223 

tation project (intervention) in isolation or in a combination.  224 
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 225 

Implementation context. We recognize that several implementation elements can also affect 226 

the outcomes of an intervention. Some of these elements include the type of climate impact 227 

or variability in the area of implementation, or the spending capacity of the institutions in-228 

volved, or elements related to justice in the decision making or in the distribution of benefits.  229 

In particular, justice has been a constant principle within effectiveness frameworks for as-230 

sessing adaptation finance effectiveness (Barrett 2013; 2014). However, the implementation 231 

of the justice principle has been mainly for assessing international distribution of adaptation 232 

finance (Stadelmann et al. 2014; Remling and Persson 2015). Instead, the justice principles as 233 

part of the implementation elements of the intervention on the ground are looking into the 234 

diversity of representation in decision-making, institutional and governmental policies to help 235 

the resource-constrained, equitable distribution of outcomes across populations, remedies 236 

for unbalanced and unfair power relations, and types of expertise used to guide activities 237 

(Owen 2020). 238 

 239 

d) Impacts and outcomes: understanding the effects of adaptation projects 240 

Doria et al. (2009), defines successful adaptation as “any adjustment that reduces the risks 241 

associated with climate change, or vulnerability to climate change impacts, to a predeter-242 

mined level, without compromising economic, social, and environmental sustainability.” Ac-243 

cording to this definition, we consider an intervention (adaptation project) to be effective if 244 

there is evidence of the reduction of climate change risk or vulnerability to climate change 245 

(see Figure 2). These changes can be achieved through changes in intermediate outcomes 246 

connected to economic, social, and environmental sustainability as follows: (1) quality or 247 

quantity of ecosystems or natural resources, (2) social well-being for individuals or communi-248 

ties, (3) accessibility to economic resources (e.g. profits and savings), (4) strength levels of 249 

institutions, policies, or governance structures (Adger, Arnell, and Tompkins 2005; Brooks et 250 

al. 2011; Owen 2020). In addition, we also consider (5) unexpected or unintended changes in 251 

non-target groups or locations (Eriksen et al. 2011; Atteridge and Remling 2013; Juhola et al. 252 

2016; Hedlund et al. 2018; Benzie, Hedlund, and Carlsen 2016). The changes in intermediate 253 

outcomes can be observed over a shorter period (i.e. at the end of the implementation of an 254 

intervention). All outcomes can be characterised as positive, neutral, or negative. 255 

 256 
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Figure 2. A decision tree for understanding effectiveness of adaptation projects (based on 257 

Owen 2020) 258 

 259 
 260 

e) Assumptions 261 

The change in the outcomes depends on the local context of the project, the fairness of the 262 

process through which it was implemented, and other implementation factors related to the 263 

implementation of the intervention. Therefore, we assume that a favourable implementation 264 

process (equitable, inclusive, etc.) with favourable implementation context (including climate 265 

finance readiness, institutional capacity for implementation, etc.) in delivering adaptation 266 

projects will generate effective adaptation outcomes. In addition, we hypothesise that adap-267 

tation finance can influence (positively or negatively) adaptation outcomes. Adaptation fi-268 

nance might not lead to any changes in the outcomes. Different characteristics of climate 269 

finance (e.g. instrument, scale, delivery mechanism) might have different moderating effect 270 

on adaptation outcomes. 271 

 272 

1.3 Why it is important to do this review 273 

A recent map of evidence maps related to sustainable development in the Global South (Phil-274 

lips et al. 2017) showed a clear synthesis gap related to SDG13 (Climate action) with only 2 275 

reviews related to mitigation and adaptation, none of which are relevant for the subject of 276 

this review. Some existing syntheses focus on the impact of adaptation activities but without 277 

analysis of the impact of financial flows (Owen 2020; Doswald et al. 2014; Piggott-McKellar et 278 

al. 2019). Others are looking into adaptation finance decision making and evaluating if fi-279 

nances are allocated to the most vulnerable countries (Betzold and Weiler 2017; Mori, Rah-280 

man, and Uddin 2019; Michaelowa et al. 2020; Persson and Remling 2014; Remling and 281 

Persson 2015), but not focusing on adaptation outcomes on the ground. Other studies on 282 
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adaptation finance focused mainly on the financial gap between adaptation finance and ad-283 

aptation needs, but without evidence on effectiveness that links finance and specific set of 284 

adaptation outcomes (UNEP 2014; 2018; 2016; 2017). There are a limited number of studies 285 

that focus exclusively on the activities of specific donors. Examples of these include a review 286 

of UK government’s ICF funding through the Foreign, Commonwealth and Development Of-287 

fice (FCDO) (previously known as The Department for International Development or DFID) 288 

and the Department for Business, Energy and Industrial Strategy (BEIS) (House of Commons 289 

International Development Committee 2019), an analysis of UNFCCC funding for food systems 290 

(Conevska et al. 2019), and an evaluation of the Swedish Climate Change Initiative for the 291 

period between 2009 and 2012 (Colvin et al. 2020). Other studies are currently underway, as 292 

in the evaluation of Danish International Development Agency (DANIDA) on climate adapta-293 

tion (Ministry of Foreign Affairs of Denmark 2019). Nevertheless, none of these is comparing 294 

a variety of adaptation projects with different financial sources from different contexts (but 295 

are mostly focusing on entire funding portfolios). This review will fill this synthesis gap by 296 

collating the best available evidence for adaptation effectiveness, highlighting the role of fi-297 

nance in this sector and providing advice to policy and practice on this topic. Specifically, it 298 

will focus on multilateral and bilateral funding, and bring together evidence on how adapta-299 

tion finance characteristics (e.g. source or funding, the scale of funding, financial instruments) 300 

affect the implementation of an adaptation project  (a project funded by adaptation finance, 301 

furthered refer to as ‘intervention’), and how these characteristics can be related to adapta-302 

tion outcomes.  303 

2. Objectives of the review 304 

This systematic review aims to transparently and comprehensively synthesise academic and 305 

grey literature on how different characteristics of adaptation interventions (projects or pro-306 

grammes) and the source of finance create a change in the adaptation outcomes (such as 307 

levels of risk and vulnerability related to climate change). We also aim to develop and test a 308 

set of hypotheses about causal relationships between the intervention and the outcomes, 309 

following our ToC. The review can generate valuable guidance for the effectiveness of climate 310 

adaptation and finance.  311 

Specifically, this review aims to answer the following questions:  312 
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Q0: What are the implementation differences between project funded by bilateral and multi-313 

lateral sources? 314 

Q1: Are adaptation projects funded by international public climate finance, including both bi-315 

lateral and multilateral sources, effective? 316 

Q2: How do these projects lead to specific adaptation outcomes (such as levels of risk and 317 

vulnerability to climate change)?  318 

Q3: Which financial conditions (such as type of financial instrument, size of funding and deliv-319 

ery mechanisms employed at country level) are associated with (successful) adaptation out-320 

comes? 321 

Q4: Which other (implementation) conditions are associated with (successful) adaptation out-322 

comes?  323 

3. Methodology 324 

This review will follow Campbell Collaboration policies and guidelines (The Campbell Collab-325 

oration 2019). 326 

 327 

3.1. Stakeholder engagement 328 

This protocol (and resulting review) are being co-designed with inputs from various stake-329 

holders with the aim to improve the rigour of review, maximise acceptance and legitimacy, 330 

provide a strong science-policy link (Land et al. 2017) and later, to facilitate communication 331 

of review findings and improve chances of policy impact (Haddaway and Crowe 2018).  332 

 333 

Stakeholder mapping for this review was initially limited around the subject of adaptation 334 

actives in agriculture for East Africa. This scope was selected because it is thought that agri-335 

culture is one of the most important sectors affected by current and future climate change 336 

and is a focus of international public adaptation financial flows. Indeed, East Africa is vulner-337 

able to the impacts of climate change and hosts many climate adaptation programmes and 338 

interventions with a large focus on reducing risks to agriculture (Atteridge et al. 2019). Fur-339 

thermore, East African countries are among the largest beneficiaries of international public 340 

adaptation finance across the continent (with Kenya, Uganda and Tanzania as third, sixth and 341 

eleventh largest recipients, respectively) (Atteridge et al. 2019). Within this scope, systematic 342 

searches and snowballing was used to identify key stakeholders in the adaptation and climate 343 
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finance space. Nevertheless, this scope was later expanded and we further mapped global 344 

networks of climate finance and adaptation stakeholders. 345 

 346 

Stakeholder engagement is being conducted via three main processes: an online workshop, a 347 

public consultation process and a direct engagement with specific experts and funding agen-348 

cies. An online workshop was held in June 2020 with stakeholders from East Africa (including 349 

Kenya, Tanzania, Uganda and Rwanda) to understand the knowledge needs of stakeholders 350 

and the context in which evidence is used. The workshop participants included 16 represent-351 

atives of national governments, academia, non-governmental and civil society organisations, 352 

and funding institutions in the region. Participants were asked to identify sources of finance, 353 

type of activities and expected results associated with adaptation projects in agriculture. The 354 

participants cited multilateral climate funds and bilateral North-South cooperation as the 355 

most common financial sources of the adaptation projects in the region. Participants charac-356 

terised effective adaptation outcomes by its ability to increase resilience, as well as improve-357 

ment in levels of income, quality of life and health. Conversations also stressed the im-358 

portance of procedural elements in delivering effective adaptation, including fair disburse-359 

ment, adapted policies and structures and local ownership. They also highlighted the risks of 360 

negative outcomes as a result of adaptation interventions. All these elements were later in-361 

cluded in the review.  362 

 363 

Furthermore, we are in the process of broadening the engagement to invite global stakehold-364 

ers to comment on the review protocol, by making it publicly available on the website of 365 

Stockholm Environment Institute and shared via climate finance networks (e.g. the Independ-366 

ent Global Stocktake Finance Working Group). The Swedish International Development 367 

Cooperation Agency (Sida) and FCDO are being contacted to assure the relevance of this re-368 

view for their decision-making. Finally, an advisory board that includes subject experts on 369 

climate finance, climate policy, development aid effectiveness and related areas was consti-370 

tuted and the members of the board will be invited to comment on the draft protocol as well.  371 

 372 

3.2. Criteria for inclusion and exclusion of studies in the review   373 

In this review, we will consider the following criteria for inclusion of eligible studies: 374 
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 375 

Types of participants: For adaptation projects funded by multilateral climate funds, eligible 376 

participants are countries listed as Non-Annex I parties by the UNFCCC (as listed in: 377 

https://unfccc.int/process/parties-non-party-stakeholders/parties-convention-and-ob-378 

server-states?field_national_communications_target_id%5B514%5D=514). In case of adap-379 

tation projects funded by bilateral donors, eligible participants are those from sub-Saharan 380 

Africa (Angola, Burundi, the Democratic Republic of Congo, Cameroon, Central African Repub-381 

lic, Chad, Republic of the Congo, Equatorial Guinea, Gabon, Kenya, Nigeria, Rwanda, São Tomé 382 

and Principe, Tanzania, Uganda, Sudan, South Sudan, Djibouti, Eritrea, Ethiopia, Somalia, Bot-383 

swana, Comoros, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Sey-384 

chelles, South Africa, Swaziland, Zambia, Zimbabwe, Benin, Mali, Burkina Faso, Cape Verde, 385 

Ivory Coast, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mauritania, Niger, Senegal, Sierra 386 

Leone, Togo).  387 

 388 

Types of adaptation finance: Because the unit of analysis in this review is the intervention 389 

(adaptation project), the sources of adaptation finance included in this review are multilateral 390 

climate funds under the UNFCCC and bilateral funding, which provide project support. 391 

Whereas multilateral development banks (MDBs) are an important source of funding in de-392 

veloping countries (UNFCCC 2018), the methodologies for tracking adaptation finance do not 393 

refer to projects or activities (interventions), but to capture the incremental cost of adapta-394 

tion (MDBs 2020). Therefore, we are not including MDBs adaptation finance in this review.  395 

Within the eligible sources, all adaptation projects financed by multilateral climate funds will 396 

be included. For Sida and FCDO (the two eligible bilateral donors), only those interventions 397 

classified with a Rio marker with a score of 2 for adaptation (principal objective) will be in-398 

cluded. Often different financial sources are combined in a single project, so projects with 399 

combined finance sources will also be deemed eligible. All types of project-based support; 400 

including all financial instruments, delivery mechanisms, size of funding, and administration 401 

of funding characteristics provided by the selected sources of adaptation finance are included 402 

in this review. Non project-based support, such as core-funding or budget support will not be 403 

included in this review.  404 

 405 
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Types of interventions: Projects are often composed of several activities and projects with at 406 

least one activity belonging to the adaptation categories identified by the IPCC AR5 will be 407 

eligible for this review. These categories include structural and physical adaptation (i.e. engi-408 

neering and built environment, technological, ecosystem-based and services); social adapta-409 

tion (i.e. educational, informational, behavioural); and institutional adaptation (i.e. economic, 410 

laws and regulations, government policies and programme). All adaptation projects will be 411 

included regardless of implementation scale (e.g. individual, community, sub-national, na-412 

tional and supranational level, or a combination of these). Projects implemented in high-in-413 

come economies are not eligible for this review. All implementation scales will be considered 414 

in our review. 415 

 416 

Types of adaptation outcomes: We will record both intermediate and long-term outcomes. 417 

In long-term outcomes, we include the reduction in levels of risk and vulnerability to climate 418 

change. Eligible intermediate outcomes are change in accessibility to economic resources; 419 

change in social well-being for individuals or communities; change in the strength of institu-420 

tions, policies, or governance structures; change in quantity or quality of ecosystems or nat-421 

ural resources; and changes in non-targeted groups or locations. Outcomes not included in 422 

this description will not be considered in this review. Studies that measure one or more out-423 

comes and at any point of the causal chain (see ToC, Figure 1) will be eligible for this review. 424 

 425 

Types of study designs: Project design documents and evaluations (including mid-term as-426 

sessments) of finalised adaptation projects. Assessments of portfolios of two bilateral donors 427 

(Sida and FCDO) and of all UNFCCC climate funds will also be included. Ongoing projects will 428 

be excluded due to lack of evidence on their impact. We will consider quantitative research 429 

with experimental designs (with random assignment), and quasi-experimental designs (with 430 

non-random assignment, using matching with baseline data or regression discontinuity de-431 

signs to construct comparison groups (White and Sabarwal 2014). Observational studies with 432 

baseline and a comparison group but without close matching might be considered. Pre-post 433 

studies will be excluded. All qualitative and mixed-method study designs will be considered. 434 

For qualitative and mix method studies, comparators might be implicit. No commentary pa-435 

pers, theoretical or modelling studies will be included. All qualitative study designs will be 436 

considered. 437 
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 438 

Languages: Studies in English, Spanish and French languages we be considered in this review 439 

(according to the skillset on the review team). 440 

 441 

Timeframe: We will focus on the literature published after 2010, the year when the  Rio 442 

Marker for adaptation started to be applied to financial flows (OECD 2016) and when expan-443 

sion of funds dedicated to adaptation finance started (Buchner et al. 2011). 444 

For the bilateral sources of funding, the overall inclusion criteria might be further refined in 445 

the discussions with donors and according to their policy needs (please see Stakeholder en-446 

gagement section). 447 

 448 

3.3. Search strategy 449 

We will use a multi-pronged search strategy with separate but linked searches to locate: 1) 450 

adaptation projects and project documentation as well as funding portfolios to answer Q0, 451 

Q2, Q3 and Q4; and 2) impact evaluations to answer Q1. 452 

 453 

First, we will search for eligible projects and programmes funded by multilateral sources of 454 

adaptation finance on the websites of climate funds or organisations that track climate fi-455 

nance flows as follows: 456 

1) The Global Environment Facility (GEF), Least Developed Countries Fund (LDCF), Special 457 

Climate Change Fund (SCCF) (https://www.thegef.org) 458 

2) Adaptation Fund (https://www.adaptation-fund.org/projects-programmes/)  459 

3) Green Climate Fund (GCF) (https://www.greenclimate.fund/) 460 

We will filter out ongoing projects. Given that GEF and GCF include multiple sources of financ-461 

ing, we will filter for adaptation projects only on these websites. For GEF, we will specifically 462 

search for projects funded by the Least Developed Countries Fund and the Special Climate 463 

Change Fund. 464 

 465 

Once we find eligible projects, additional funding information can be sourced from the fol-466 

lowing websites:  467 
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1) Aid Atlas – Atlas of Development Finance (https://aid-atlas.org) 468 

2) Climate funds update (https://climatefundsupdate.org/) 469 

3) International Aid Transparency Initiative (http://d-por-470 

tal.org/ctrack.html#view=search) 471 

 472 

Bilaterally funded adaptation projects from the two eligible donors will be retrieved from: 473 

1) International Aid Transparency Initiative (http://d-por-474 

tal.org/ctrack.html#view=search) 475 

2) UK Development Tracker (https://devtracker.fcdo.gov.uk) 476 

3) Sweden Openaid (https://openaid.se) 477 

First, we will search on International Aid Transparency Initiative (IATI) website and filter by 478 

the donor (Sida or FCDO), by the policy marker (adaptation as a principle objective) and by 479 

country. Ongoing projects will be filtered out. Once the list is obtained, UK Development 480 

Tracker and Sweden Openaid websites will be used to complement the information. The final 481 

list of the projects will be further refined in the discussions with donors and according to their 482 

policy needs (please see Stakeholder engagement section). Contribution to IATI is voluntary, 483 

and both FCDO and Sida comply with IATI standards. FCDO publishes information on aid 484 

spending and effectiveness quarterly via IATI’s d-portal and UK Development Tracker (FCDO 485 

2018). Similarly, Sida has been reporting to IATI on its aid since 2012 (Sida 2020).  486 

 487 

For each identified project (funded by both multilateral and bilateral sources) and based on 488 

the information provided on the websites of funding agencies, we will search for additional 489 

project documentation (such as mid-term evaluations, final evaluations and similar) on the 490 

websites of implementing agencies and organisations (such as The United Nations Develop-491 

ment Programme (UNDP), United Nations World Food Programme (WFP), and others). 492 

 493 

For information about the portfolio funding level for the multilateral sources of funding we 494 

will search in the following organisational websites: 495 

• Technical Evaluation Reference Group of the Adaptation Fund (AF-TERG) 496 

(https://www.adaptation-fund.org/about/evaluation/publications/)  497 

• Independent Evaluation Office (IEO) of the Green Environment Facility 498 

(http://www.gefieo.org/evaluations/all)  499 
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• Scientific and Technical Advisory Panel (STAP) (https://www.stapgef.org/publica-500 

tions)  501 

• Independent Evaluation Unit of the Green Climate Fund (https://ieu.greencli-502 

mate.fund)   503 

• United Nations Framework Convention on Climate Change (UNFCCC) and Standing 504 

Committee on Finance (SCF) (https://unfccc.int) 505 

• Overseas Development Institute (ODI) (https://www.odi.org/) 506 

• International Federation of Red Cross and Red Crescent Societies (https://me-507 

dia.ifrc.org/ifrc/) 508 

• International Institute for Environment and Development (IIED) 509 

(https://www.iied.org/) 510 

• Stockholm Environment Institute (https://www.sei.org/) 511 

 512 

We will search for any portfolio evaluations using following terms: “portfolio evaluation”, 513 

“green climate fund”, GCF, “green environment facility”, GEF, “adaptation fund”, AF, “Least 514 

Developed Countries Fund”, LDCF, “Special Climate Change Fund”, SCCF. 515 

 516 

For the bilateral sources of funding, we will search for portfolio funding level in the following 517 

websites:  518 

• UK Independent Commission for Aid Impact (ICAI) (https://icai.independent.gov.uk) 519 

• The Expert Group for Aid Studies (https://eba.se) 520 

We will search for any portfolio evaluations using following terms: “portfolio evaluation”, 521 

“Sida“, “Swedish development aid”, “Swedish International Development Cooperation 522 

Agency”, “Styrelsen för internationellt utvecklingssamarbete”, FCDO, “Foreign Common-523 

wealth and Development office”, DFID, “Department for International Development”,  “UK 524 

aid”, ICF, “International Climate Finance”. 525 

 526 

All the searches will be performed in English, except for websites of implementing agencies 527 

that will be searched in English, Spanish and/or French languages (depending on the availa-528 

bility of information in different languages). 529 

 530 
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Second, the search for the evidence of impact will include academic and grey literature and 531 

will be composed of searches in bibliographic databases, specialist websites and search en-532 

gines as follows. 533 

 534 

Bibliographic databases 535 

We will search in following databases and platforms: 536 

1. Web of Science (WoS) Core Collections (consisting of the following indexes: SCI-EX-537 

PANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, and ESCI) 538 

2. 3ei Development Evidence Portal (https://developmentevidence.3ieimpact.org/) 539 

3. EconLit 540 

4. EconPapers 541 

5. RePEc/IDEAS Economics and Finance Research 542 

6. Networked Digital Library of Theses and Dissertations (NDLTD) 543 

7. ProQuest: Dissertations and Theses 544 

8. Sociological abstracts 545 

9. International Bibliography of the Social Sciences 546 

10. OpenGrey  547 

We will use existing subscriptions from Stockholm University to access databases that do 548 

not have open access. These searches will be performed in English, using the following 549 

search string: 550 

(("climat* change" NEAR/3 adapt*) OR ("climat* change" NEAR/3 resilien*) OR CCA OR "cli-551 

mate finance" OR "climate fund" OR "extreme weather" OR "climate extremes" or "global 552 

warm*" OR "heat* wave*" OR “Least Developed Countries Fund” OR LDCF OR “Special Cli-553 

mate Change Fund” OR  SCCF OR Global Environment Facility OR GEF OR “Adaptation Fund” 554 

OR AF OR “ Green Climate Fund” OR GCF OR Sida OR “Swedish development aid” OR “Swedish 555 

International Development Cooperation Agency” OR “Styrelsen för internationellt utveck-556 

lingssamarbete” OR FCDO OR “Foreign Commonwealth and Development office” OR DFID OR 557 

“Department for International Development” OR “UK aid” OR ICF OR “International Climate 558 

Finance”) AND (vulnerab* OR risk OR capacit* OR cope OR coping OR expos*) [shown as for-559 

matted for WoS]  560 
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 561 

The string is composed of 2 substrings on climate change adaptation (finance) and outcomes 562 

(as per the ToC) connected with Boolean operator ‘AND’ and it will be adapted to different 563 

search facilities. These searches will be restricted to articles published after 2010. The string 564 

yielded 36235 results for Topic search (including keywords, titles and abstracts) for literature 565 

published between 2010 and 2020 on WoS Core Collections (including SCI-EXPANDED, SSCI, 566 

A&HCI, CPCI-S, CPCI-SSH, ESCI) with a subscription of Stockholm University. The search was 567 

performed on 16 October 2020. 568 

 569 

Search engines 570 

Searches will also be performed in Google Scholar in English, Spanish and French. These 571 

searches will be done to capture grey literature. This search will make use of climate adapta-572 

tion (finance) and adaptation outcome terms via a series of searches with different search 573 

term combinations (given the limitation of the number of characters in the string). One of the 574 

strings could look as follows: allintitle: vulnerability OR risk "adaptation finance". Google 575 

Scholar searches will also be restricted to articles published after 2010. The first 1000 search 576 

results will be extracted as citations using Publish or Perish software (Harzing 2020) and in-577 

troduced into the duplication removal and screening workflow alongside records from bibli-578 

ographic databases.  579 

Specialist websites 580 

Searches will be performed across a suite of relevant specialist websites (see Table 1). These 581 

searches will be particularly important for capturing grey literature on the evidence of impact. 582 

Each website will be hand-searched for relevant publications. These searches will also use 583 

terms related to climate adaptation and finance and will be restricted to articles published 584 

after 2010. Searches will be performed in English, Spanish and French, corresponding to lan-585 

guage skills of the review team.  586 

 587 

Table 1 A list of organisational websites 588 

The United Nations Development Programme 
(UNDP) 

https://www.undp.org/ 

United Nations Environment Programme (UNEP) https://www.unenvironment.org/resources 
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Overseas Development Institute (ODI) https://www.odi.org/ 
Oxfam International https://policy-practice.oxfam.org.uk/our-

work/climate-change 
CARE International https://www.care-international.org/ 
International Federation of Red Cross and Red 
Crescent Societies 

https://media.ifrc.org/ifrc/ 

ActionAid International https://actionaid.org/publications 
International Institute for Environment and Devel-
opment (IIED) 

https://www.iied.org/ 

United Nations university (UNU) https://unu.edu/ 
Stockholm Environment Institute https://www.sei.org/ 
Pacific Community https://www.spc.int/  
Africa Adapt http://www.africa-adapt.net/en-us/ 
Caribbean Community Climate Change Centre https://www.caribbeanclimate.bz 
United Nations Framework Convention on Climate 
Change (UNFCCC) and Standing Committee on Fi-
nance (SCF) 

https://unfccc.int  

Research and Communication on Foreign Aid 
(ReCom) 

(http://recom.wider.unu.edu) 

 589 

Supplementary searches 590 

We will search for eligible literature in the bibliographies of reviews identified during the 591 

scoping stage and review process.  592 

 593 

Testing comprehensiveness of the search 594 

A list of 16 articles of known relevance to the review were screened against search results to 595 

examine whether the search strategy is able to locate relevant evidence on the impact of 596 

adaptation projects. If articles were not found during the scoping exercise, search terms were 597 

examined to identify the reasons why articles were missed, and search terms were modified 598 

accordingly. The benchmark list can be found in the Supplementary materials. 599 

 600 

Assembling library of search results 601 

Results of the searches in bibliographic databases and Google Scholar will be combined, and 602 

duplicates removed prior to screening. A library of search results will be assembled in a review 603 
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management software (i.e. EPPI reviewer (J. Thomas et al. 2020)). Literature from organisa-604 

tional websites and funding agencies will be screened separately before being combined with 605 

other records.  606 

 607 

3.4. Screening 608 

Screening will be conducted at two levels: at the title and abstract level (conducted together 609 

for efficiency), and at full-text level. The full texts will be retrieved (we will track full texts that 610 

cannot be located or accessed). Retrieved records will then be screened at full text.  611 

Prior to commencing screening, consistency checking will be performed on a subset of articles 612 

(10%) at both title and abstract level and full-text level screening. A subset of title and abstract 613 

records and full texts will be independently screened by three reviewers. The results of the 614 

consistency checking will then be compared between reviewers and all disagreements will be 615 

discussed in detail. Where the level of agreement is low (below c. 80% agreement), further 616 

consistency checking will be performed on an additional set of articles and then discussed. 617 

Following consistency checking (i.e. when agreement is above 80%), records will be screened 618 

by one experienced reviewer (and on the same set of records to avoid errors in screening).  619 

EPPI reviewer’s machine learning assisted screening function will be used to cross-check 620 

screening results done by a single reviewer. The training set for this exercise will be prepared 621 

from the records that were screened by at least two reviewers. 622 

 623 

3.5. Description of methods used in primary research 624 

Based on the scoping process, we anticipate that our evidence base will include quantita-625 

tive, qualitative and mixed method studies, including process and impact evaluations.  626 

 627 

3.6. Quality appraisal 628 

Eligible studies will be subject to critical appraisal. We will use existing and validated tools for 629 

this exercise such as Mixed Methods Appraisal Tool (MMAT). MMAT permits appraisal of 630 

qualitative research, randomized controlled trials, non-randomized studies, quantitative de-631 

scriptive studies, and mixed methods studies (Hong et al. 2018). ROBINS-I tool (Sterne et al. 632 

2016) may be applied to assess the risk of bias in quantitative non-randomised studies. The 633 
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external and internal validity as well as an indication of independency of study findings will 634 

be assessed in the appraisal of quantitative studies. Methodological strengths and limitations 635 

such as clarity of aims and research questions, congruence between research aims and design, 636 

the rigour of case/participant identification, sampling and data collection to address the ques-637 

tion, appropriates of method application, the richness of findings, exploration of deviant cases 638 

and reflexivity of researches will be assessed in case of qualitative research (Noyes et al. 2019; 639 

Higgins et al. 2020). Depending on the type of eligible studies found, the review team will 640 

develop a detailed strategy for critical appraisal of eligible studies during the review process 641 

and with the advisory board support. The information from critical appraisal will be used in a 642 

sensitivity analysis during the synthesis stage of the review.  643 

 644 

Prior to starting with this stage, to test the appraisal tools and assure repeatability of the 645 

appraisal process, consistency checking will be performed on a subset of records (up to 10%) 646 

with different study designs independently assessed by all reviewers. All disagreements will 647 

be discussed among the team, and assessment criteria will be clarified if needed. All the stud-648 

ies will be appraised by at least two reviewers. 649 

 650 

3.7. Details of study coding categories 651 

From the impact evaluations, we will extract data and meta-data following ToC components, 652 

including bibliographic information; study aims and design including location, data collection 653 

method, sample size, analytic approach; critical appraisal, details about intervention and im-654 

plementation context; population details; outcomes and study findings (the outcome means 655 

and measures of variation, or quotes and interpretations). This list will be expanded during 656 

the review process.  657 

 658 

From the portfolio evaluations we will extract the similar type of information and according 659 

to the ToC, including nature and characteristics of financial sources and flows, types of funded 660 

projects at the funding portfolio level.  661 

 662 

From project design documents and evaluations, we will extract project activities related to 663 

adaptation, description of participants and measured outcomes as well as characteristics of 664 
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implementation context such as adaptation finance delivery mechanism, type of administra-665 

tion of funds, and justice-related characteristics (e.g. distribution of benefits, decision-making 666 

style during the project implementation, other considerations of justice, fairness and equity).  667 

 668 

Given that the unit of analysis is a project, all data relating to a single project will be consoli-669 

dated into a single-entry type (and all duplications will be removed). We will carefully record 670 

all the different literature sources for each type of information collected for the project. This 671 

will be done to retain replicability and repeatability of the data coding and extraction process. 672 

A draft coding scheme can be found in the supplementary material. 673 

 674 

Prior to starting with coding and data extraction, and to assure repeatability of data extraction 675 

and coding process, consistency checking exercise will be performed on a subset of different 676 

types of records (up to 10%) independently extracted by all reviewers. All disagreements will 677 

be discussed among reviewers, and coding scheme will be clarified if needed.  678 

 679 

3.8. Synthesis approaches 680 

We will conduct a mixed methods evidence synthesis (Heyvaert, Hannes, and Onghena 2017) 681 

with a sequential design (Hong et al. 2017) where theory built in the first stage will be tested 682 

in the second stage of the review process. For each of the synthesis stages, we will use differ-683 

ent approaches linked to each review question as detailed below. 684 

 685 

To answer Q1 (“what works”) and in a scenario where enough quantitative impact evaluation 686 

studies report similar types of quantitative outcomes, we may perform a meta-analysis, 687 

where effect sizes will be calculated and weighted appropriately to summarise the impact of 688 

the intervention. In other words, we will test if any observed differences in the outcomes 689 

might be associated with an adaptation project (intervention). Given that we expect differ-690 

ences (in scale and type of data) in outcome reporting, to compare results of continuous 691 

measures we may use standardised mean difference, and odds ratios for binary measures.  692 

 693 

To answer Q0 and Q2, we will apply framework synthesis (G Brunton et al. 2015; Ginny 694 

Brunton, Oliver, and Thomas 2020; Macura et al. 2019) of mixed-method and qualitative re-695 

search, including portfolio, project and process evaluations. Framework synthesis is a method 696 
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for organising and synthesising diverse types of evidence and studying complex interventions 697 

(Kneale et al. 2018). It will be used to 1) understand implementation differences between 698 

projects funded by multilateral and bilateral sources (Q0) by compiling information on how 699 

these two sources differ on how projects are being executed on the ground (management 700 

style and considerations of justice), including their objectives, principles, rationales, types of 701 

beneficiaries, types of financial flows and other deployed financial mechanisms; 2) expand 702 

hypothesised programme ToC (see Figure 1) with new understandings about the links be-703 

tween intervention (design), financial and other implementation context, and outcomes (Q2). 704 

These two objectives will be accomplished following six stages: 1) familiarisation with the 705 

data; 2) framework creation; 3) indexing of data according to a framework; 4) charting or 706 

rearranging the data according to the framework and framework modifications; 5) mapping 707 

and 6) interpretation. The familiarisation and framework creation stages were completed dur-708 

ing the protocol drafting process. In the indexing stage, the review team will perform 709 

searches, screening, data extraction (informed by the draft ToC and as described in the pre-710 

vious sections of this protocol) and identify main characteristics of relevant studies. In the 711 

charting stage, characterised studies will be further grouped into categories and themes will 712 

be derived from the data. At the mapping stage derived themes will be considered in the light 713 

of the original research question and we will investigate how derived themes relate to each 714 

other and to the ToC that can be expanded with new themes at this stage. At the interpreta-715 

tion stage derived themes will be considered in the light of the wider research literature. 716 

Compiled effect modifiers during the framework synthesis process will be added to the ToC 717 

and later used for exploring the heterogeneity among studies.  718 

 719 

To answer Q3 and Q4, we will test the links from the (now adjusted and/or expanded) ToC 720 

and explore heterogeneity among studies using Qualitative Comparative Analysis (QCA) 721 

and/or meta-regression. In the context of this review, QCA will be used to examine the com-722 

plexity and identify or test links between interventions and context that may be associated 723 

with or trigger a successful outcome (Kahwati et al. 2016; Kneale et al. 2018; James Thomas, 724 

O’Mara-Eves, and Brunton 2014), conditions, or configurations of e.g. intervention and con-725 

textual characteristics, are unit of analysis during this review stage. Different sets of configu-726 

rations or conditions will be sourced from the primary studies and during indexing and map-727 

ping stage of the framework synthesis. Any identified condition will be reformulated into a 728 
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hypothesis that can be tested. For example, a condition for reducing vulnerability to climate 729 

change could be that direct access to funding (a delivery mechanism) might lead to a reduc-730 

tion of vulnerability. A hypothesis to be tested could be: Does the direct access to funding 731 

(=condition) increase the likelihood of vulnerability reduction (=outcome)?  732 

Similarly, and in a scenario where enough studies report similar types of quantitative out-733 

comes, meta-regression could be performed to explore the heterogeneity. The moderators 734 

for this analysis will be sourced from the ToC that will be amended and/or expanded during 735 

the framework synthesis stage.  736 

 737 

The final report will include a refined ToC and a description of how interventions contribute 738 

to or result in a change in specific outcomes, an overview of implementation differences be-739 

tween projects funded by multilateral funds and 2 bilateral donors, insights on how finance 740 

and other contextual factors may modify the adaptation outcomes, a description of the 741 

strength of the evidence, an assessment of possible knowledge gaps (that may constitute pri-742 

ority topics for primary research), and a discussion of policy and practice implications of the 743 

review findings including lessons learnt from evaluation of (adaptation) effectives. The syn-744 

thesis will be disaggregated by FCDO priority countries.  745 
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