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Managing Climate Change Risks in Africa - A Global Perspective 1 

1 Introduction 2 

Africa is believed to be the continent most vulnerable to climate change impacts (Carabine et al., 3 

2014; Niang et al., 2014; Porter et al., 2014). Water and food systems, public health, and 4 

agricultural livelihoods are projected to be severely disrupted by climate change, including 5 

enhanced drought, sea level rise, changes in the incidence and prevalence of vector-borne 6 

diseases, changes in the ranges and yields of food and non-food crops, and more frequent 7 

occurrence of extreme climate driven bio-economic events. These projected changes are 8 

expected to exacerbate already high levels of food and water insecurity, poverty, and poor health, 9 

and undermine economic development (Dasgupta et al., 2014; Murray and Ebi, 2012; World 10 

Bank, 2010). Adaptation will have to be a priority for climate policy on the continent this 11 

century, where ‘adaptation’ refers to efforts across scales to build resilience and reduce 12 

vulnerability to the impacts of climate change.    13 

There is now a rapidly developing body of literature on adaptation taking place at household and 14 

community levels in Africa (Dube and Sekhwela, 2008) (Dabi et al., 2008; Ensor and Berger, 15 

2009; Osman-Elasha et al., 2008; Wellard et al., 2012).  The responses of farmers and 16 

communities to climate impacts, supported by the actions of civil society and international 17 

development organizations, are illustrative of significant capacity for innovation to climate 18 

impacts at local to regional levels in Africa.  Yet there are cogent arguments (see Morton et al. 19 

2014) that the scale and rate of climate change will exceed the capacity of African farmers to 20 

adapt through their own skills and knowledge alone. These arguments are compounded by 21 

demographic changes, with the population of Africa estimated to increase from 1.2 billion to 2.4 22 
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billion in 2050, and the continent must greatly increase food production (as well as addressing 23 

losses at harvest or post-harvest - (FAO, 2014; Hodges et al., 2014) to respond to an era of rapid 24 

climate change (FAO, 2014). There is an urgent need for science to support adaptation decision 25 

making across scales in view of the difficulty and uncertainty that is associated with agricultural 26 

productivity and food security in Africa (Lobell et al., 2008). While the challenge of adaptation 27 

for Africa is formidable, the need to adapt is increasingly recognized, from the community level 28 

through regional and national government levels to the donor community (Bizikova et al., 2015; 29 

De Souza et al., 2015; Lwasa, 2015; Stringer et al., 2014; Stringer et al., 2009). If adaptation is to 30 

gain traction, it will need co-ordination, leadership, and recognition of the need to adapt (Moss et 31 

al., 2013; Sherman and Ford, 2014).   32 

Adaptation in Africa faces many challenges, spanning technical, political, institutional and 33 

organisational, economic, social and biophysical dimensions. As a technical example, developing 34 

better projections of climate change impacts is important for adaptation (Katz et al., 2013), but is 35 

constrained in many African nations by a lack of historical information on weather and climate 36 

(Conway and Schipper, 2011). Adaptation requires institutional leadership for developing 37 

policies and programs to respond to future risks, catalyze interest and action of stakeholders, and 38 

for distributing resources (Ford and King, 2015; Smith et al., 2009), yet institutional failure in 39 

rural extension services and lack of consideration of emerging problems from climate risks have 40 

been identified as region-wide barriers (Fankhauser and McDermott, 2014; Ford et al., 2015; 41 

Lynam and Twomlow, 2014; Morton et al., 2014). The costs of adaptation are also affected by 42 

significant development deficits, with some estimates suggesting the costs of adapting in Africa 43 

could exceed US$50 billion/yr (UNEP, 2015). In fact, a new UNEP report shows five time 44 

higher than previous estimate with the cost of adaptation in developing countries including 45 
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countries in Africa estimated to be between $280 and $500 billion per year by 2050 (UNEP, 46 

2016), suggesting that cost of adaptation in Africa may rise above $100 billion per year by 2050. 47 

While adaptation finance through the United Nations Framework Convention on Climate Change 48 

(UNFCCC) will help offset some of these costs, it is not of the magnitude required for climate 49 

proofing (Donner et al., 2011; Fankhauser and Schmidt-Traub, 2011; UNEP, 2015). All these 50 

challenges are coupled with societal transitions, population growth, and rapid urbanization facing 51 

African nations.   52 

The challenge of adaptation for low income countries in general and Africa in particular, has 53 

been long recognized, and in 2001 the UNFCCC initiated the creation of the National Adaptation 54 

Programmes of Action (NAPAs) for the Least Developed Countries (LDC) to identify and 55 

establish priorities for adaptation assistance. Of 54 countries in Africa, 33 countries have 56 

produced NAPAs at the time of writing (as of May 2016-UNFCCC database).  NAPAs remain 57 

an important tool in the management of climate change risks in Africa, identifying priority 58 

activities and catalyzing country-level interest in climate change, yet the link between NAPAs 59 

and key at-risk sectors such as agriculture and water resources remain unclear. As a result, 60 

mainstreaming NAPAs into these sectors have faced many challenges partly due to lack of data 61 

and limited technical capacity (Stringer, et al., 2009), undermining the implementation of 62 

adaptation activities in African nations (Hepworth, 2010; Oates et al., 2011). This demonstrates 63 

that despite NAPAs being produced by many Africa countries, defining adaptation priorities at 64 

the national level still remains a huge problem. For example, water insecurity which represents 65 

one of the major problems in Ethiopia, received little attention in the nation’s NAPA document 66 

(Oates et al., 2011), reflecting limited consultation with the key stakeholders and weak policy 67 

processes (Yirgu et al., 2013). Other studies illustrate that the adoption of new innovation in 68 
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agricultural production is poorly integrated and articulated in NAPA documents for other African 69 

countries including Sierra Leone, Gambia, Sudan, Botswana, Benin, Uganda, Mozambique and 70 

Chad (UNEP, 2015)(Stringer, et al., 2009)(Morton et al. 2014). Herein, more comprehensive 71 

action plans that address the challenges of climate change have been advocated in view of the 72 

limited scope of NAPAs (Held et al., 2013). In Ethiopia, for example, an Ethiopian Programme 73 

of Adaptation to Climate Change (EPA-CC) was introduced to replace the NAPA because the 74 

latter was lacking a strategic vision for the country’s sustainable developing agenda (Held et al., 75 

2013). In most of these countries, adaptation initiatives are limited in scale and often fail to 76 

express the number of beneficiaries in NAPA documentation, suggesting poor engagement of 77 

local institutions and other relevant stakeholders in NAPA projects (Smucker et al., 2015)(UNEP 78 

2015). More broadly, a lack of multi-level stakeholder engagement in decision-making process 79 

for adaptation action in Africa has been noted in the literature (Bryan et al., 2009; Koch et al., 80 

2006; Ziervogel and Taylor, 2008), thereby calling for policy responses or new NAPAs to tackle 81 

this problem. A new approach is considered urgent in view of the severity of climate 82 

vulnerability in many African countries.  83 

 Our knowledge of adaptation experiences at farmer and community-level in Africa has grown in 84 

recent years. Ford et al (2015), for example, document and characterize the status of adaptation 85 

in ‘hotspot’ nations in Africa based on a systematic review of the peer-reviewed and grey 86 

literature, as well as policy documents; Mannke (2011) evaluates community-based adaptation 87 

initiatives in Africa; a number of African farmer-level examples of adaptation are collated by 88 

Dasgupta et al. (2014), while the IPCC chapter on Africa in AR5 charts current scientific 89 

understanding on multiple aspects of climate change on the continent.  Our knowledge of the 90 

perspectives of stakeholders on adaptation beyond the level of the community in Africa, 91 
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however, is limited, one exception being Kumamoto and Mills (2012) who investigate what 20 92 

African countries who are part of the Africa Adaptation Programme perceive to be priority 93 

adaptation interventions based on a review of national level program reports. This dearth of 94 

documentation on stakeholder perspectives constrains understanding on the extent to which the 95 

continent is ready for adaptation, and limits our understanding of the challenges faced. This 96 

study responds to this gap, documenting and examining the views of stakeholders on adaptation 97 

in academia, national government and UN agencies, donors, non-governmental organizations, 98 

farmers, and extension officers. The study addresses the following questions: 99 

1) What is the current status of adaptation policy in Africa and how effective is this policy? 100 

2) What are the key ingredients required to manage and implement adaptation activities 101 

successfully? 102 

3) Is current climate finance sufficient and accessible and how can it be managed better? 103 

Key themes from interviews with various stakeholders are presented as a series of concerns 104 

about adaptation (building upon the approach of Ford et al., 2015), with an emphasis on water, 105 

agriculture, and cross cutting issues. The work fills a critical gap, helping inform strategic 106 

planning on where support and action is needed to mainstream adaptation in both the public and 107 

private sector by building a roadmap for action based on insights that emerged from the 108 

interviews. While other studies have engaged with some of these questions for specific topics 109 

and or countries/regions of Africa, to our knowledge none have done so based on interviews with 110 

stakeholders, including high-level stakeholders, continent-wide and across scales, regarding the 111 

adaptation activities.  112 
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2 Methods 113 

2.1 Expert interviews  114 

Expert interviews have been used in diverse contexts in the climate and environmental change 115 

literature, including in projects identifying and characterizing vulnerability to climate change, 116 

documenting observations of climate change impacts, identifying needs and priorities for 117 

adaptation, and evaluating adaptation barriers and opportunities (Hagerman et al., 2010)(Ford et 118 

al. 2010)(Granger Morgan et al., 2001; Hagerman et al., 2010; Sovacool et al., 2012). In this 119 

study, expert interviews were used to develop insight into how policymakers, researchers, 120 

practitioners, and other relevant stakeholders view climate change adaptation problems and seek 121 

to provide solutions in view of their roles in decision-making processes. While experts’ 122 

viewpoints may not necessarily lead to a consensus, the participation and roles of various experts 123 

can be used to highlight different kinds of agreement and disagreement over a wide range of 124 

issues (Morgan and Keith, 1995). We also sought to document perspectives of farmers on 125 

adaptation in selected countries, who have a central role in adaptation in an African context. 126 

While other studies have documented strategies by which farming households have been 127 

responding to climate change in Africa, along with factors affecting adaptive capacity (Mugi-128 

Ngenga et al., 2016; Perez et al., 2015), little is known about farmers’ perspectives on planned 129 

adaptation, the adaptation policies and actions of governments and donors as a response to 130 

climate change, and what is missing from those policies and actions.  131 

2.2 Data collection 132 
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This study documents and characterizes understanding and diverse views of various expert 133 

stakeholders on adaptation to the impact of climate change in Africa through qualitative semi-134 

structured interviews. The semi-structured questions included an informal checklist as described 135 

in the appendix. Semi-structured interviews were conducted among five stakeholders groups as 136 

described in Table 1:  1) high-level decision makers in UN- agencies and donors 137 

(multilateral)(n=11); 2) high-level decision makers in national governments (n=11); 3) non-138 

governmental organizations (NGOs) (n=5); 4) Think-tank, research institutes and universities ( 139 

academia) (n=34); 5) Farmers’ and agricultural extension officers to provide local context 140 

(n=276). A total of 337 interviews from five stakeholder groups were conducted between 2013 141 

and 2015 by the lead author. These were conducted during the 3rd and 4th annual conference on 142 

climate change and development in Africa (Addis Ababa, Ethiopia, 21-23 October 2013; 143 

Marrakesh, Morocco 8-10 October 2014), the ‘Beyond Rio+20: Emerging Challenges and 144 

Opportunities’ conference (18-22 November 2013, Accra, Ghana), with extension officers and 145 

farmer interviews conducted in Ethiopia, Lesotho and Rwanda in 2013, Uganda in 2014 and in 146 

Ghana in 2015).  147 

Thirty interviews were conducted via Skype/telephone and were mostly with researchers or 148 

experts who were not present at the conferences, while the rest were conducted face-to-face 149 

either through individual interview or focus group discussion. Focus group discussion was 150 

mostly used among farmers, involving 4-8 people in a group. Focus groups are an excellent tool 151 

for exploring respondents’ attitudes and for making clarification and providing a better 152 

understanding of the topic (Krueger, 1994). With this type of approach, we were able to gather 153 

their opinions and gain insight into how they think and respond to the impact of climate change. 154 

Most farmer interviews represent an activity of IFAD’s Country Specific Strategic Opportunities 155 
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Programme, including climate change, which was coordinated with the national governments 156 

and reflected their agenda on adaptation policy that targets climate change vulnerability among 157 

the farmers. Farmers were made aware of their roles in adaptation planning especially for those 158 

with extensive local farming experience which can help in tackling climate change impact. While 159 

these farmers are not representative of Africa, the majority of those interviewed practice family-160 

based smallholder farming similar to other farmers across many African countries. In addition, 161 

some of the experts or policymakers interviewed have important local knowledge about the 162 

traditional farming practices. For example, an agricultural policymaker, also a farmer, shared his 163 

experience about changing climate. 164 

We used a purposive sampling strategy to select a diversity of respondents in the 5 stakeholder 165 

groups, capturing individuals with experience in numerous African nations and those involved in 166 

a variety of roles and sectors. For those in governments and UN agencies, we sought to interview 167 

those in high-level roles by exploring issues relating to climate policy, finance, adaptation 168 

activities and strategies, and trying to understand how adaptation decision-making processes 169 

work at the national and international levels. We asked those in academic and research 170 

institutions similar questions to those directed at the policymakers and other relevant questions 171 

that relate to collection and management of data, research and development, climate prediction 172 

and projection uncertainties in Africa and their roles in decision making. Questions relating to 173 

awareness, understanding and experience of the impact of climate change were directed to 174 

farmers and extension officers, with the regional focus of interviews reflecting locations where 175 

the authors are working with communities in climate-related projects.  176 
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Participant selection was purposive and focused on recruiting a wide range of individuals with 177 

expert knowledge of or responsibility for adaptation activities in Africa. One of the 178 

disadvantages of purposive sampling, is that the range and degree of variation in a purposive 179 

sample is difficult to determine at the beginning of the study (Palinkas et al., 2015), but 180 

interviewing  a wide range of stakeholders  has increased the value of the study. Moreover, we 181 

tried as much as possible to reduce bias by a) introducing the independent nature of our research, 182 

its objectives and its Africa-wide nature, and b) sticking to a pre-defined checklist of adaptation-183 

related questions as described in the Appendix. But rather to identify a strategy that emphasizes 184 

differences and similarities for the purpose of answering the questions posed to them (Palinkas et 185 

al., 2015), as described in Table 2. We cannot conclude that we eliminated bias – for example 186 

there may have been a residual effect by which African decision-makers perceived us as 187 

representatives of donor organizations with immediate interests in allocating funding – but the 188 

sampling procedure and interview method certainly reduced it.  189 

While the link between mitigation and adaptation was mentioned among stakeholders during the 190 

interviews, authors have decided not to discuss this aspect of climate policy in order not distract 191 

our attention from adaption which is being advocated for reducing vulnerability in Africa. Given 192 

that adaptation has the highest priority in Africa, it is important to understand some of the 193 

confounding factors across different groups of stakeholders which is one key area of focus in this 194 

research study. 195 

Prior to telephone or Skype interviews, most international experts were contacted by the lead 196 

author via emails which explained the reasons for requesting for the interviews. Out of 50 emails 197 

sent to the experts, 30 agreed to be interviewed. This agreement led to arrangement of the 198 
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interview dates between the lead author and the experts. At the conferences, the lead author also 199 

conducted the interviews with different stakeholders groups. Individuals were contacted 200 

beforehand and times were scheduled after agreeing to be interviewed. In some cases, an 201 

interview was granted immediately having explained the reasons why she/he was being asked for 202 

the interview. The lead author and one of the co-authors from IFAD conducted farmers’ 203 

interviews. Farmers were contacted either through the Ministry of Agriculture or local 204 

government in target country, and permission was given to interview the farmers after providing 205 

detail and clarification as to why they were asked to be interviewed. All the respondents gave 206 

informed consent verbally and agreed to be audio-recorded. Respondents’ views are anonymized 207 

here except where express permission was given to include their names or other identifying 208 

characteristics.   209 

[insert Table 1 about here] 210 

2.3 Data Analysis 211 

The interviews were audio recorded and notes taken simultaneously. After the audio recordings, 212 

interviews were transcribed and analysed using a coding scheme applied in a qualitative data 213 

analysis software (Hyper Research 2007). Data were organized into manageable units by 214 

focusing on relevant messages and the types of lessons that could be learnt from stakeholders 215 

interviews (Bogdan and Biklen, 1982). We carried out a detailed analysis of stakeholder 216 

perspectives by following six phases as described by (Braun and Clarke, 2006) to guide our 217 

dataset and key themes. First, reading and re-reading of the dataset was done after transcribing 218 

the interviews. Initial codes (phase 2) were generated after re-reading using the following ideas 219 

that emerged: a) Experience on adaptation climate data, scenarios and impact models; b) How 220 
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adaptation policies are formulated and implemented; and c) How adaptation projects are 221 

financed. Phase 3 resulted in grouping into themes and sub-themes after generating the codes 222 

followed by the review of these themes (phase 4)- this allowed for checking for overlap and 223 

duplication across the thematic classifications. Theme names were refined (phase 5) and 224 

overarching themes were identified and validated (phase 6). Outcomes of the data analysis are 225 

described in results and discussion which forms the basis of the theme from the interviews 226 

3 Results  227 

The results are organized according to overarching themes emerging from interviews with 228 

various stakeholder groups on the management of climate change risks in Africa. 229 

3.1 Climate data, scenarios and impacts models are insufficient for supporting 230 

adaptation  231 

The first major theme to emerge from the interviews concerned the widespread perception that 232 

key sectors including water resources and agriculture are being significantly affected by climate 233 

change. Such concern emerged from the climate sensitivity faced by African nations, along with 234 

the negative effects of ‘unusual climatic conditions’ already being observed, which many 235 

respondents believed were linked to climate change.  236 

Individual and focus group discussions with both male and female farmers across sub-Saharan 237 

Africa (Burkina Faso, Ethiopia, Ghana, Rwanda and Uganda) specifically cited unreliability in 238 

the onset and cessation of the rains, uncertainty about the duration of the rainy season, and the 239 

long dry spells that fall within the season, as major constraints to crop production, harvest and 240 

post-harvest activities. According to an agricultural policymaker in Burkina Faso, “irregular 241 
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rainfall was causing unexpected delays during the planting seasons, resulting in more frequent 242 

shortages of food and a loss of income”. Climate forecast information is received mainly through 243 

the radio, and was described to be frequently inaccurate, not capturing the localised vagaries of 244 

weather.  In contrast, for the livestock farmers in Lesotho, the early onset of frost coincides with 245 

the shearing of Angora goats and endangers the survival of the young that produce the most 246 

valuable mohair. These observations mirror the scholarship documenting perceptions of climate 247 

change in Africa, yet well-documented historical data as it relates to the experience of farmers is 248 

scarce and often anecdotal. Few nations have reliable and detailed long-term datasets from which 249 

to determine if or how the climate is changing at regional to local levels. One agronomist noted 250 

that “there was insufficient instrumental data to tell you what the change over the past 100 years 251 

has been, which is a major problem for Africa, and requires an expanded and a more high 252 

resolution monitoring and observation system on the continent.” 253 

The biggest challenge for preparing for future impacts as reported across interviews, however, 254 

concerned the limited understanding of the distribution of potential future climate change 255 

impacts, particularly those related to precipitation. At the level of agricultural decision making 256 

for example, the significant difference in precipitation projections by models (Feng et al., 257 

2013)―in terms of the magnitude, timing, and direction of projected change―was reported to 258 

limit their usability in planning. Many of these concerns mirror similar debates in the literature , 259 

but a number of issues specifically pertaining to African projections were also reported. For 260 

example, climate scientists interviewed consistently reported that there is a lack of agreement on 261 

the best practices and techniques for downscaling climate projections that are crucial to 262 

understanding the uncertainties in regional temperature and precipitation projection across the 263 

continent. This is compounded by the poorly understood interaction of land and ocean 264 
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temperatures, and regional and global-scale teleconnections that influence the African climate 265 

(Kilroy, 2015), along with limited historical data from which to validate models.   266 

Compounding uncertainties over future projections, interviews documented concerns over the 267 

models used to simulate potential sectoral impacts. Agriculture emerged as a major concern here, 268 

with economists and policy experts emphasizing the need for climate data that relate directly to 269 

the vulnerability of food systems and rural livelihoods, including the magnitude and frequency of 270 

extremes, the speed and spatial distribution of change, and the magnitude of change in relation to 271 

thresholds of crop production. Furthermore, adapting to climate impacts requires an 272 

understanding of the systems being impacted, not only the climate forcing, yet data collection on 273 

food production, utilization and distribution was described to be limited at best and non-existent 274 

in many cases. Approaches that aim to identify and prioritize locally appropriate climate smart 275 

agriculture (CSA) technologies will need to address this context-specific multi-dimensional 276 

complexity in agricultural systems.  The climate smart agriculture rapid appraisal (CSA-RA) is a 277 

mixed method approach that has been developed to address this (Mwongera et al., 2016). Issues 278 

surrounding uncertainty in climate projections and impacts modeling have received attention in 279 

the general adaptation scholarship (Antón et al., 2013; Dovers, 2009; Fazey et al., 2010; Morton, 280 

2007), and the question as to whether adaptation policy can be formulated in the context of 281 

uncertain future projections generated significant debate here. On the one hand, some climate 282 

scientists noted that improving climate data collection, particularly at the regional scale, is 283 

essential, enabling better downscaled projections necessary for underpinning robust decision 284 

making. Equally, others (mostly climate scientists) argued that adaptation decisions can be taken 285 

in absence of a full understanding of how the future climate might change, by increasing 286 

emphasis on enhancing resilience to current climate risks. Put simply, if we cannot help farmers 287 
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manage todays’ climate risks, how can we help them manage future risks? (Cooper et al., 2009). 288 

Addressing data gaps and improving the quality of climate projections, however, were widely 289 

argued to be essential for informing adaptation in Africa, requiring action by national 290 

governments, donors, and UN agencies.  291 

 292 

3.2 The adaptation response to-date has been limited, fragmented, with limited 293 

engagement of local actors   294 

It was widely reported that adaptation has received little attention to-date from many African 295 

governments, particularly within agriculture and concerning farmers’ preparedness and response 296 

strategies to climate variability and change. As a UN respondent noted, governments across the 297 

continent are yet to prioritize developing adaptation measures such as transmitting information to 298 

farmers about changes in temperature and rainfall that will affect crop choices, while the need to 299 

enhance farm and water management practices remain poorly integrated into adaptation 300 

strategies that are being developed and proposed―a problem common to many countries in 301 

Africa (Conway and Schipper, 2011; Ford et al., 2015). One agronomist explained that a lack of 302 

focused biological and socio-economic agricultural research and development (R&D) will affect 303 

the ability of farmers to respond to a variety of potential impacts of climate change. Specifically, 304 

it was noted that crops that are most sensitive to climate change (e.g. maize, beans, coffee) have 305 

received little attention as part of adaptation actions from both national and international 306 

governments. Furthermore, it was reported that where adaptive strategies have been proposed for 307 

agriculture, in a majority of African countries these are often fragmented and not fully integrated 308 

into existing policy processes, potentially being ineffective or even maladaptive.  309 



15 

 

Another component of this fragmentation concerns the lack of adaptation planning that explicitly 310 

recognizes or aligns with the country level priorities, with adaptation often developed in isolation 311 

from national action plans. As such, adaptation was reported to be often addressed in isolation 312 

from other issues, limiting the effectiveness of proposed policies and programing, creating 313 

confusion, and missing opportunities for mainstreaming. A number of interviews also reported 314 

concern over the dominance of adaptation discourse focusing on the national level with limited 315 

sub-national and local engagement, suggesting that national adaptation policy may not translate 316 

into local adaptation (Ford et al., 2015). One of the Southern African representatives from the 317 

Ministry of Agriculture, for example, argued that limited participation of local experts continues 318 

to undermine adaptation projects, with adaptation planning controlled by the national 319 

government and multilateral agencies. Equally, the lack of local expertise on adaptation planning 320 

and knowledge on climate change was reported to present a major challenge facing greater local 321 

engagement across African nations. Too often, the expertise in country is found in the disaster 322 

risk reduction units, with limited capacity in the traditional development institutions. In 323 

Mozambique, for example, the International Fund for Agricultural Development (IFAD) has 324 

specifically targeted capacity building on climate change to support the participation of the 325 

commercial section of the Ministry of Agriculture in climate policy formulation and 326 

development programming. 327 

3.3 Adaptation policies and programs are too narrowly focused  328 

Building upon concern over the fragmented nature of adaptation, climate policy experts also 329 

noted that adaptation projects typically overlook fundamental development issues including food 330 

insecurity, poverty, health, and population distribution that will determine vulnerability and 331 
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resilience to the impacts of climate change, instead focusing primarily on risks directly linked to 332 

climate change. Similar concerns have been expressed in the general scholarship, with increasing 333 

recognition that effective, sustainable, and ethical adaptation needs to integrate development 334 

considerations alongside climate change impacts (Thurlow et al., 2012)(Sherman et al., 2016).  335 

The policy experts further argued that the principal challenges facing Africa, particularly in rural 336 

regions, concern climate variability and not climate change per se, with non-climatic stresses 337 

increasing vulnerability to climate-related risks. One policy expert argued that some climate 338 

change impacts may not be noticeable yet, particularly at the rural community levels, but low-339 

regret measures and win-win measures will have to deliver against their inability to respond to 340 

the impact of climate change. Yet many current adaptation finance mechanisms require 341 

adaptation funding to explicitly respond to climate change, rather than broader development 342 

issues (Inderberg et al., 2014). Failure to address these broader issues can compromise 343 

adaptation: according to the UNDP representative in West Africa, for example, a failure to link 344 

adaptation planning to disaster risk reduction would significantly undermine the success of any 345 

plans.  346 

Infrastructure was mentioned as one of the key components that can aid the implementation of 347 

adaptation projects but yet to be prioritized in agricultural sector. It was argued that setting up 348 

supportive infrastructure or maintaining existing infrastructure can be problematic in many 349 

African countries, which in turn slows down adaptation projects. One adaptation expert argued 350 

that lack of investment in infrastructure such as water resource storage systems could be a 351 

hindrance to adaptation in water sector. Another respondent also argued that rain water 352 

harvesting technology and supplementary irrigation system can be important in dealing with 353 



17 

 

climate variability but limited access to credit has constrained farmers’ ability to employ such 354 

technologies. An agricultural economist surmised that a lack of a good transportation system 355 

could be a major problem in adapting to climate change in urban areas particularly during the 356 

extreme weather events when there is greater demand for food from farmers outside of the city. 357 

Because of the poor connectivity between cities and agricultural producing areas, part of the city 358 

economy that require adaptation may suffer in the future. Similarly, another economist noted: 359 

“so another example of a non-crop activity that you would do to help with climate change for 360 

agriculture is to build better roads. Build more roads, and make them resilient to different climate 361 

stresses. To do that, farmers get higher prices for their outputs, lower prices for their inputs that 362 

they use, so they make more money and they are more resilient. So this income effect which is 363 

needed for individuals to deal with these coming challenges would be helped by better roads.” 364 

.  365 

3.4 Adaptation finance is insufficient, but capacity to develop and implement 366 

adaptation measures is also a limiting factor  367 

Current levels of international funding for adaptation are not sufficient, with approximately  368 

USD$1-2bn a year flowing to Africa specifically for adaptation, compared to a projected need of 369 

about USD5bn/year by 2020 (UNEP, 2015). However, results from our study highlight that even 370 

if the necessary funds were to materialize, the capacity to implement adaptation projects on the 371 

scale required would remain a constraining factor.  372 

Participants widely acknowledged that given the lack of resources and other pressing needs 373 

facing African nations, that effective adaptation practices are directly linked to finance. The 374 
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UNFCCC representative emphasized that the preparation of NAPAs by individual African 375 

countries is fundamental herein, providing the basis for accessing funds from the Global 376 

Environment Facilities (GEF) to manage adaptation projects and at the time of this interview $20 377 

million had been allocated to each country from the GEF. The same representative mentioned 378 

that only a few countries in Africa have used their $20 million while the majority is yet to use the 379 

fund despite having prepared NAPAs. Similarly, a high-level representative from the GEF 380 

mentioned that different types of funds are available, including GEF Trust Funds, GEF’s Least 381 

Developed Countries Fund (LDCF) and Special Climate Change Fund (SCCF), but also the 382 

Adaptation Fund (AF), and most recently the Green Climate Fund (GCF), to support adaptation 383 

projects in Africa. But these are different types of funds that are subject to different disbursement 384 

procedures, even though they are all under the UNFCCC umbrella, with the GEF acting as 385 

Secretariat for all of the above except the GCF. Despite the existence of a number of funding 386 

platforms, interviews representing African governments and some UN-agencies raised 387 

fundamental questions as to how funds related to adaptation are accessed and the types of 388 

projects that are funded in Africa.  389 

UN representatives consistently reported challenges at the national level as constraining the 390 

ability of nations to access adaptation funds, reflecting weak institutional support and limited by 391 

capacity at the local and national levels to administer funds. For example, it was reported that 392 

there are very few trained personnel across relevant ministries to assist countries in developing 393 

planning that incorporates climate change. On the other hand, respondents including a member 394 

of the African Negotiator Group argued that cumbersome procedures and bureaucratic 395 

bottlenecks in accessing the funds from different sources including UNFCCC and GEF dissuade 396 

many African countries from producing clear plans for adaptation projects. These respondents 397 
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explained that procedures for applying to adaptation funds can be both unclear, and different 398 

between sectors or categories of adaptation, and therefore make funding difficult to access by 399 

African governments. For example, procedures for accessing funds designated for adaptation to 400 

flooding under LDCF can be different from procedures for adaptation in agricultural water 401 

management under the same fund.   402 

The issue of fund accessibility was contentious in the interviews. UN representatives, for 403 

example, including a manager of the funds, reported that the rules and procedures are clearly 404 

stated. The GEF representative argued that LDCF and SCCF have relatively light procedures, 405 

although also stated that the GEF trust fund is distributed based on a series of parameters and a 406 

rather complicated formula that result into different allocations for different countries. When this 407 

happens, a country with lower capacity tends to take a lot of time to prepare the right project to 408 

access the funds. Here, he agreed that the system is flawed due to this challenge but also 409 

mentioned that in a way the system is fairer to those countries that really need the funds and that 410 

are prepared to access the funds. Additionally, an interviewee from the United Nations 411 

Development Programme (UNDP) noted that the main challenge was the preparation of a sound 412 

project with a logical framework that is well-structured to allow easy monitoring and evaluation, 413 

so that the project can be implemented without delays. To ensure that earmarked climate and 414 

environmental finance are channeled to smallholders, IFAD launched the ‘Adaptation for 415 

Smallholder Agriculture Programme’ (ASAP) in September 2012 to enhance IFAD supported 416 

programmes, and has mobilized US$ 366 million as of September 2015.  ASAP is currently the 417 

largest adaptation programme for smallholder farmers globally and works within the broader 418 

IFAD mandate to enable poor rural people to improve their food security and nutrition, raise 419 

their incomes and strengthen their resilience. To date 23 ASAP investments in low and lower-420 
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middle income countries of Africa have been designed and approved by the IFAD Executive 421 

Board, ranging from US$ 2-15 million per project. ASAP projects aim to climate-proof existing 422 

IFAD rural development projects, which appears to be a rational way of mainstreaming 423 

adaptation within the context of broader development goals (as discussed in section 3.3), and 424 

overcoming the capacity constraints of building stand-alone adaptation projects ex-novo. 425 

4 Discussion  426 

This paper draws upon interviews with stakeholders involved in adaptation decision making in 427 

Africa to identify and examine the challenges facing efforts to reduce vulnerability and enhance 428 

resilience to climate change. The work is particularly timely given the climate risks facing the 429 

continent and the recent Paris Agreement which specifies a greater role for adaptation in climate 430 

policy, especially in low income regions. The work expands on previous studies which have 431 

mostly focused on documenting perspectives and needs for adaptation at a community level or 432 

focused on a limited number of African nations, or based analysis on a review of the literature, to 433 

provide continent-wide insights from a diversity of stakeholders. In the discussion we tease out 434 

key themes surrounding the challenges identified (Table 2) 435 

 [insert Table 2 about here] 436 

4.1 Moving forward: A roadmap for action on adaptation in Africa  437 

The stakeholder reflections on adaptation as profiled above, collectively identify a number of 438 

insights for developing effective adaptation policy in Africa.  439 

First, investment is needed to improve climate data, scenarios and impacts models. This requires 440 

new approaches and partnerships across key UN agencies (including UNFCCC, UNDP, World 441 
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Meteorological Organization (WMO), United Nations Environment Programme (UNEP) and 442 

Food and Agriculture Organization (FAO), International Fund for Agricultural Development 443 

(IFAD) the African Centre for Meteorological Applications for Development (ACMAD), and 444 

national governments to identify the main problems across various sectors and develop 445 

partnerships with relevant stakeholders’. African governments need to overhaul meteorological 446 

departments by revisiting their mission statements with respect to agriculture and climate 447 

change, upgrading equipment and increasing the number of trained personnel capable of 448 

undertaking the analyses of long term data sets and delivering relevant knowledge management 449 

products. Climate data needs to be strengthened through resourcing various meteorological 450 

agencies in African countries to collect, manage, store, analyse climate data and share 451 

information in a format various sectors of the economy require on a long term basis. 452 

Strengthening the observation network is crucial for forecasting, projecting and developing 453 

understanding into Africa’s unique climate and its vulnerability to the impact of climate change 454 

(Conway and Mustelin, 2014; Niang et al., 2014; UNDP, 2011). This needs to also engage local 455 

communities and decision makers to incorporate their knowledge on climatic conditions, 456 

observed changes, and determinants of vulnerability. Recent studies emphasize the need to 457 

consider climate issues, collect data and develop models at the value-chain and food system 458 

levels whilst considering the role of farm households (Stathers et al., 2013; Thornton and 459 

Herrero, 2015). An African research network program that connects local communities, farmers, 460 

researchers and meteorological departments should be encouraged for data collection; similar 461 

models have been proposed for other data poor regions (Huntington, 2011).  462 

Second, governments need to increase agricultural R&D. Past experience suggests there is 463 

limited funding for agricultural R&D in Africa and current efforts are being led by both bilateral 464 
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and multilateral donors (Lynam et al., 2016). Although, according to Lynam et al., (2016), when 465 

compared to multilateral donors, a larger role is being played by bilateral donors. Example of 466 

leading bilateral donors include the Gates and Rockefeller foundations and these organization 467 

continue to fill gaps created by the public sector (Herdt, 2012). Advanced developing countries 468 

such as China and Brazil continues to speed up investment in agriculture R&D (Pardey et al., 469 

2016), particularly to adapt to climate change among other top priorities. According to Pardey et 470 

al., (2016), in China, more than $6 billion (mostly from private sector and about 57% of 471 

domestic spending), was spent on agricultural R&D in 2011. Given the African’ vulnerability to 472 

climate change, agricultural R&D should, for example, focus on crops and varieties that are 473 

resilient to different temperature and precipitation regimes, as well as farming practices. R&D 474 

can play a significant role herein in enhancing the adaptive capacity of farming systems (Adenle 475 

et al., 2015). Most respondents agreed that key ministries such as planning, agriculture, land and 476 

water resources must invest in R&D for adaptation, especially in drought tolerant crops, early 477 

warning systems, water efficiency, farm power, mechanization, green energy and post-harvest 478 

technologies. More importantly, R&D should be targeted towards understanding the interaction 479 

between food systems and climate change. An important research task for the future is therefore 480 

to develop an integrated assessment framework and action plan suitable for adaptation to climate 481 

change in Africa, and to mainstream climate resilience into various sectors and development 482 

strategies both at the local and national levels. 483 

4.2 Strengthening and supporting the implementation of adaptation activities 484 

The engagement of various stakeholders and institutions simultaneously at the different levels of 485 

government such as local, national, and regional is critical to climate change policy formulation  486 
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(Clark et al., 2002; Cooper and Wheeler, 2015; Huntjens et al., 2012). The current climate 487 

regime in Africa, however, has not engaged many of the actors whose participation and role is 488 

crucial to decision-making, particularly in adaptation policy formulation. The lack of 489 

engagement of relevant stakeholders often undermines adaptation planning and decision-making 490 

particularly at the national level (Stringer, et al., 2014)(Brown, 2011), thereby leading to limited 491 

ownership of adaptation projects. This is reflected in some of the challenges identified by 492 

different stakeholder groups (e.g. Table 2). Closely linked to concern over the narrow focus of 493 

adaptation projects, interviews often reported a lack of clarity among governments on what 494 

‘adaptation’ is, with concern that such confusion will compromise the development and  495 

implementation of adaptation projects; the scholarship more generally has also raised concerns 496 

that ‘adaptation’ is a vague, confusing, and malleable concept (Dupuis and Biesbroek, 2013; 497 

Stringer et al., 2014; Suckall et al., 2015)(Sherman et al,, 2016). 498 

Based on the interviews, we propose the 4-Cs framework in view of weak existing adaptation 499 

policy framework: climate projection, climate education, climate governance, and climate 500 

finance (Figure 1).  501 

4.2.1 Climate projection-This could be placed under meteorological departments and their 502 

mandates modified to reflect the responsibility of coordinating data management and 503 

development of climate information products with the Ministries of Agriculture, 504 

research institutions and farm communities.  Better quantification of uncertainties 505 

will require a stronger partnership among these stakeholders by bringing together 506 

their resources and expertise in solving the problem related to climate projection. In 507 

fact their expertise can be leveraged with those from regional centres and advanced 508 
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countries. This is in line with a climate scientist interviewed who noted that, “a 509 

purpose based strategic focus for integration and coordination efforts will have a 510 

much greater impact in improving the models, making them more refined and more 511 

complex to be more realistic”. Furthermore, efforts should be geared toward 512 

collection and use of demographic data especially mapped to the geography of current 513 

and future climate-related challenges in most vulnerable regions (Lutz and Muttaraq, 514 

2017). This can help in addressing challenges related to economy, location, size and 515 

characteristics of the need to achieve adaptation objectives. Understanding population 516 

dynamics can play a significant role in development and implementation of 517 

adaptation programmes because it has been linked to social and economic 518 

development as well as secure livelihoods (Cohen, 2010). Therefore, this approach 519 

can be a powerful tool in implementing adaptation projects and building adaptive 520 

capacity in Africa. 521 

4.2.2 Climate education- Ministries of Education in partnership with Ministries of 522 

Agriculture, other sectoral ministries and NGOs can play an important role in climate 523 

education and raising awareness among the public, specifically targeting youth and 524 

women’s groups. Ministries of Education should support teaching climate change 525 

within the national educational system with emphasis on its current impact and 526 

potential role of youth in tackling future impacts and increasing challenges posed by 527 

climate change. In rural areas, programmes need to be implemented to promote and 528 

disseminate innovation from multiple sources (farmers themselves, research 529 

institutes, input suppliers), and integrate the concerns of farmers (including women 530 

and youth) into higher-level decision-making. Building engagement and 531 
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communication capacity of community leaders will help increase awareness levels 532 

and foster better understanding of adaptation among local people. Local 533 

communication specialists with greater engagement skill will complement the efforts 534 

of community leaders and NGOs in coordinating and disseminating adaptation 535 

information effectively to the public. 536 

4.2.3 Climate governance- While external actors such as donors and NGOs often take the 537 

lead role in adaptation implementation, climate governance should involve key 538 

stakeholders with more responsibility and leadership at different levels of government 539 

(including local/provincial government) within the country. More importantly, it 540 

should be led by ministries and departments responsible for overall development 541 

planning in each country and coordinated with the Ministries of Agriculture and 542 

Water Resources and other key ministries including finance. Climate change issues 543 

are critically interlinked across these ministries. Understanding these linkages 544 

requires better partnership and collaboration among the ministries while coordinating 545 

with the donors and NGOs in implementing adaptation actions. Each ministry has an 546 

important role to play especially aligning its objectives with other ministries in order 547 

to provide an effective solution to the problem of climate change. Moreover, national 548 

government as led by the ministries should engage local government by 549 

understanding their concerns and providing appropriate solutions. 550 

4.2.4 Climate finance- Adaptation activities related to finance needs to be well coordinated 551 

and must be led by the Ministry of Finance, coordinating adaptation funds and 552 

attracting funds from private sector and donors. The Ministry of Finance should serve 553 
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as a focal point for all climate change related matters between the national 554 

governments, bilateral and international donors. This ministry should be able to 555 

support and provide guidance where necessary to the other relevant ministries to 556 

facilitate better negotiation for the individual country. Their support should be 557 

extended to data assessment and monitoring of climate finance for transparency and 558 

accountability. 559 

The 4-Cs framework could be instrumental and effective in coordinating adaptation planning 560 

and has the potential to address fundamental challenges associated with the development and 561 

implementation of adaptation projects in Africa. The development of an adaptation policy 562 

framework must take a “whole-of-government approach” that engages all the relevant 563 

ministries and other key stakeholders, and should be emphasized by the UNFCCC and other 564 

implementing agencies. While this study has focused on adaptation need and policies, there 565 

is nothing in this framework that would be incompatible with the planning, governance and 566 

implementation of appropriate mitigation policies. 567 

[insert Figure 1 about here] 568 

Figure 1: An integrated framework based on the 4-Cs approach] 569 

 570 

4.3 Encouraging a well-coordinated capacity building programme 571 

Effective capacity building programmes and access to climate finance will determine the 572 

effectiveness and legitimacy of implementing adaptation projects in Africa. The current service 573 

delivery model, especially the one targeting capacity building and disbursement of funds 574 
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coordinated by the implementing agencies, does not seem to work for the reasons described 575 

above. Moreover, some of these implementing agencies can be overstretched due to increasing 576 

demand of technical support. To address part of these problems, the establishment of regional 577 

capacity building hubs should be encouraged. Such African focused hubs should aim to 578 

strengthen the training, monitoring and evaluation of programs, and to increase capacities in the 579 

implementation of various adaptation projects aligned with the interests of local and national 580 

governments. This would also help remove backlogs in processing and accessing funds and help 581 

provide the capacity and technical expertise required to implement projects. This effort could be 582 

led by the New Partnership for Africa's Development (NEPAD) in partnership with the UNEP, 583 

FAO and UNDP, and promoted as a complementary effort to strengthen existing national and 584 

regional programs of NEPAD in addressing the threats of climate change in Africa. 585 

 The development and sustainability of any beneficial programs toward tacking climate change 586 

in developing countries, including those in Africa, will require significant investment especially 587 

in infrastructure development to strengthen adaptation activities. A recent World Bank report 588 

emphasizes the integration of climate change in the planning and design of infrastructure 589 

investment in Africa (Cervigni et al., 2015). While developed countries have pledged financial 590 

support to vulnerable regions including Africa, particularly to meet the cost of adaptation 591 

(UNFCCC, 1996), too little progress has been achieved.  Given the potential impacts of climate 592 

change in Africa, mobilizing $100 billion a year by 2020 under the agreement for the Green 593 

Climate Fund may not be enough. In light of the Paris climate agreement, there is hope that this 594 

agreement may encourage developed countries to further comment more financial resources into 595 

the Green Climate Fund. But the question remains how Africa will have a fair share of this fund 596 
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such that it recognizes and helps address the true scale of overall climate change challenge in the 597 

continent.   598 

5 Conclusion 599 

This paper examines perspectives of diverse stakeholders on the challenge of adapting to climate 600 

change in Africa. Key challenges emerging across stakeholder groups are related to insufficient 601 

climate data, lack of well-coordinated adaptation activities, limited access to finance, and 602 

fragmented adaptation programmes. We argue that current adaptation policy and implementation 603 

of adaptation projects by bilateral and multilateral donors is unlikely to deliver good results in 604 

many African countries. Responding to this challenge, the 4-Cs framework― climate projection, 605 

climate education, climate governance and climate finance―was proposed to address part of 606 

these problems. With this framework, better project coordination and capacity building 607 

programmes, better access to finance and management of funds, and engagement of relevant 608 

stakeholders can foster effective implementation of adaptation projects. We believe that the 4-Cs 609 

framework as spelt out in this article could effectively contribute to decision-making processes at 610 

various levels of governments and to a more successful implementation of adaptation activities 611 

in Africa. While we understand certain impediments to the proposed framework particularly 612 

given the politics, bureaucracy and complexity of multi-stakeholder processes at the negotiation 613 

table, national and regional government have an important role to play especially in ensuring that 614 

a cordial relationship is established to implement this framework. 615 

 616 

 617 
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