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41 Abstract

42 International, regional, and national organizations and policymakers are increasingly acknowledging 
43 the implications of climate on peace and security, but robust research approaches that embrace the 
44 complexity of this nexus are lacking. In this paper, we present the Integrated Climate Security 
45 Framework (ICSF), a mixed-methods framework to understand the mechanisms of climate–conflict 
46 linkages at different scales. The framework uses conventional and non-conventional methods and 
47 data to provide state-of-the-art policy-relevant evidence that addresses four main questions: how, 
48 where and for whom climate and conflict risks occur, and what can be done to mitigate this vicious 
49 circle. The framework provides a comprehensive assessment of the complex social-ecological 
50 dynamics, adopting systems approaches that rely on a combination of epistemological stances, 
51 thereby leveraging diverse qualitative, quantitative, locally relevant, and multifaceted data sources; 
52 and on a diversity of actors involved in the co-production of knowledge. Using a case study from 
53 Kenya, we show that the climate security nexus is highly complex and that there exists strong, 
54 theoretical, and statistical evidence that access to natural resources, livelihoods and food security 
55 are important pathways whereby climate can increase the risk of conflict, and that conflict 
56 undermines resilience objectives. We also find that communities in climate security hotspots are 
57 aware and highly knowledgeable about the risk that the climate crisis poses on existing drivers of 
58 conflict and yet, online issue mapping and policy coherence analysis indicate that policymakers have 
59 not been acknowledging the nexus appropriately. The policy-relevant evidence that is collected 
60 through the ICSF and collated in the CGIAR Climate Security Observatory aims to fill this gap and to 
61 help transform climate adaptation into an “instrument for peace”.

62 Keyword

63 Climate security, conflict, peace, adaptation, resilience. 
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64 Introduction 

65 Unpacking the relationship between climate and peace and security, otherwise called the “climate security 

66 nexus” has become a priority for many national, regional, and international policymakers (1–3) This is 

67 because increasingly unpredictable, more frequent, and more violent climate impacts are exacerbating 

68 human insecurity risks of the most vulnerable (4–7). Climate impacts are reinforcing common drivers of 

69 conflict, and conflict and fragility are making people more vulnerable to climate hazards, creating  a “vicious 

70 circle” where the most vulnerable are locked into a trap of increased marginalization, poverty, inequality 

71 and conflict-related fragilities (8,9).

72 Nonetheless, producing policy-relevant evidence on the nexus has proved a challenging task, as the 

73 climate security nexus is a highly complex and multifaceted phenomenon that involves intricate and 

74 dynamic interactions between environmental, social, cultural, economic, and political factors (10). This 

75 complexity makes it challenging to understand how, where, for whom, and to what extent climate and 

76 security connections emerge to inform policy decisions. 

77 One of the main complexity challenges of the nexus originates from the existence of multiple pathways or 

78 mechanisms whereby climate can exacerbate existing risks and vulnerabilities and ultimately contribute 

79 to intensifying conflicts, and where conflict, on the other hand, can undermine capacities for resilience. 

80 Examples of plausible pathways include competition over scarce resources (e.g., water, land and forest), 

81 food insecurity, mobility and displacement, changes in livelihood opportunities and economic 

82 performances, increased exposure to extreme events, and amplified grievances against the state, to 

83 mention a few (11).

84 The interplay between these pathways and their interactions with socio-political dynamics can also vary 

85 significantly across contexts (context specificity) (12). Different regions, countries and communities face 

86 unique environmental, socio-economic, and political circumstances that shape their vulnerability to 

87 climate impacts, which in turn can inform the likelihood and intensity of conflict. Factors such as 

88 governance structures, institutional capacities, social cohesion, historical legacies, and cultural norms 
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89 play a significant role in shaping how climate-related stressors translate into conflict risks and vice versa 

90 (13).

91 Climate change and conflict also usually exhibit nonlinear dynamics, meaning that the relationship 

92 between them is not always linear or proportional (14). Small changes in climate or environmental 

93 conditions can have disproportionately large impacts on social systems and conflict outcomes. Feedback 

94 loops and tipping points may occur, where climate-induced changes can amplify existing vulnerabilities, 

95 social tensions, and conflict dynamics (15).

96 In addition, the climate-conflict nexus involves a wide range of actors operating at different scales, from 

97 local communities to national governments, international organizations, and transnational networks 

98 (multiple actors and scales). These actors have different interests, priorities, and capacities to address 

99 climate-related challenges and conflict prevention, and understanding these nuances is critical to inform 

100 policy decisions (16). 

101 Finally, spatial and temporal scales of data used in climate security analyses are important aspects to 

102 account for to understand general and context-specific climate security dynamics (17,18). The increasing 

103 availability of data on multiple geographical and temporal scales, and the fact that different studies are 

104 conducted at different scales, makes comparisons across studies challenging (17), (19). 

105 Previous attempts to study the climate security nexus have struggled to generate a consensus on the 

106 interface of climate and security as, apart from a few notable exceptions (e.g. (10,19)), the complexity of 

107 the nexus has been ignored or marginally addressed. For instance, many authors have attempted to 

108 characterize the climate security nexus by using statistical models to look for a causal, direct, long-term 

109 effect of climate on conflict or lack of peace (20–23). These approaches, by using secondary data and 

110 employing linear statistical models, fail to account for many of the complex dimensions of the nexus.  

111 They assume, instead, that no other intermediary mechanism exists between climate and conflict; they 

112 ignore the temporal heterogeneity of the impacts by only considering longer term climate change events; 

113 compute global, regional, and national averages of the effects, and therefore ignore the context 
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114 specificity of the nexus and, finally, do not account for indigenous and multi-faceted knowledge that local 

115 stakeholders and affected communities can provide. 

116 To address some of these limitations, other authors have preferred focusing on short-term hazards 

117 resulting from climate change (climate variability) rather than larger and longer changes in climatic 

118 conditions (climate change). They have used methods to account for intermediary effects and have 

119 embarked in more qualitative approaches to elicit indigenous knowledge (24–28). These studies 

120 acknowledge that climate does not have a direct, linear effect on peace and security but, rather, that it 

121 acts as a “multiplier”, exacerbating existing socio-economic risks and insecurities such as agricultural 

122 losses, food insecurity, forced migration, and inequality, which can increase the risk, duration, and 

123 intensity of tensions and conflicts and therefore impact on peace and security (7,22,29–31). Some of 

124 these authors also explicitly recognize part of the complexity of the nexus by studying how both climate 

125 and conflict risks are influenced by, and interconnected through, a multiplicity of these intermediary 

126 factors that make up climate-insecurity feedback loops through a “vicious circle”, where climate can 

127 indirectly affect conflict dynamics and conflict can increase vulnerabilities to future climate hazards 

128 (8,10). Another strand of the literature has challenged methods aiming to find causation or quantitative 

129 links between climate and conflict (12,32). By focusing entirely on qualitative, ethnographic, and 

130 anthropological approaches, these authors intend to define the relation between climate and conflict by 

131 understanding how populations experience these risks in an overlapping and compounding manner, and 

132 by situating insecurity and vulnerability in a historical and cultural context (33). 

133 Despite addressing a few of the complexity challenges of the climate security nexus, such as multi-

134 dimensionality, context specificity, and non-linearity, these studies rarely use mixed method approaches 

135 to generate an integrated view of the nexus and triangulate results (34). A recent systematic review of 

136 climate security literature shows that, out of 142 studies on the climate security nexus, only 6 used a 

137 mixed-method approach to triangulate findings (12) and to the best of our knowledge, none of the 

138 previous studies or approaches provide a comprehensive assessment of how climate is exacerbating root 
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139 causes of conflict, where this is happening and for whom and, even more rarely, identify solutions (what) 

140 to mitigate the climate security nexus. We aim to fill this gap. 

141 In line with Beaumont & Coning (2022) (36), we argue that comprehensive assessments of the complex 

142 social-ecological dynamics that comprise this nexus require adopting systems approaches that rely on a 

143 combination of epistemological stances, thereby relying on diverse qualitative and quantitative, locally-

144 relevant, and multifaceted data sources; as well as on a diversity of actors involved in the co-production 

145 of knowledge. The Integrated Climate Security Framework (ICSF) presented in this paper uses 

146 conventional and innovative approaches and data to qualify and quantify the climate security nexus, 

147 addressing the five main complexity challenges (multiple pathways, context specificity, non-linear 

148 dynamics, multiple geographical and temporal scales, and multiple sectors and actors). The framework is 

149 innovative as it uses state-of-the-art science and research methods to elicit robust, policy relevant 

150 evidence and to provide tools to inform targeting, programming and the design of effective climate 

151 security sensitive policy and investments that are tailored to specific contexts. To demonstrate how the 

152 framework works in practice, we present the results of the ICSF from a pilot in Kenya.

153 Adopting such a systems approach is crucial not only to help policymakers target and prioritize areas and 

154 groups of the population that are most affected by compound risks and insecurities but also to transform 

155 climate adaptation and make it an “instrument for peace” by aligning climate resilience to peacebuilding 

156 objectives and thereby reshaping food, land and water systems to sustain peace in a changing climate. 

157 The rest of the paper is structured as follows: Section 1 describes the framework; Section 2 presents a 

158 case study for Kenya and Section 3 concludes. 

159 Section 1. An integrated framework to assess the climate security 

160 nexus 

161 The Integrated Climate Security Framework (ICSF - Fig. 1) is a systems-thinking framework that provides a 

162 360-degree multi-dimensional perspective of the climate security nexus by utilizing conventional and non-
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163 conventional data and approaches; by leveraging local knowledge and expertise at global, regional, 

164 national, and sub-national levels, and by providing the means to assess and co-design with affected 

165 communities and decision makers climate adaptation policies, programs and investments that do no harm 

166 but contribute actively to sustaining peace. The ICSF is embedded in the , a global decision support tool 

167 that collates the evidence generated by the framework across climate security hotspots. The framework 

168 addresses the main complexity challenges of the climate security nexus (multiple pathways, context 

169 specificity, non-linear dynamics, multiple geographical and temporal scales and multiple sectors and 

170 actors), by answering four main analytical questions:

171 1) HOW does climate exacerbate the root causes of conflict? 

172 2) WHERE are the areas most vulnerable to climate-related insecurity and risk? 

173 3) WHO are the groups vulnerable to climate and security risks that should be targeted? 

174 4) WHAT needs to be done to break the vicious cycle between climate and conflict? 

175 Figure 1 shows the specific methods, objectives and related research questions that are used to address 

176 the above. They are discussed in detail in the next sections. 

177 HOW does climate exacerbate the root causes of conflict? 

178 Three qualitative (Climate Security Pathway Analysis – CSPA – and Social Learning participatory approaches 

179 – expert workshop and fieldwork – SL) and two quantitative methods (Network Analysis – NA – and 

180 Mediation Modelling – MM) are used to understand the multiple relationships – or pathways – between 

181 climate and security and to untangle the complex web of interrelationships from different perspectives. 

182 The qualitative approaches are used to identify climate security pathways through revision of existing 

183 literature and by leveraging regional, national, and local expertise from affected communities and 

184 stakeholders. The quantitative approaches are used to quantify some of the dynamics identified and to 

185 test the strength of the most recurrent pathways of the climate security nexus. The results of the different 

186 methods are then integrated to provide a more comprehensive picture of the intermediate dynamics that 

187 result in compound climate security risks. 
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188

189 Figure 1 A visual representation of the Integrated Climate Security Framework. For each analytical question (how, where, 
190 who and what) sub-questions, objectives of the specific research areas and the methods used are reported.

191 The Climate Security Pathways Analysis, CSPA, is a conceptual model that describes relationships and 

192 pathways between climate, conflict, and the vulnerabilities of (food, land, water) systems based on a 

193 comprehensive literature review (37). The concept of “pathways” is an important tool for capturing and 

194 navigating the complex relationships between climate change, peace, and security. By looking in detail at 

195 the intervening variables that matter, it underscores the relevance of social, political, and economic 

196 structures and dynamics, but does not claim that climate change is a direct cause of conflict, violence, or 

197 insecurity (38). Quantitative research exploring causal linkages is limited in many regions due to a lack of 

198 relevant data (34). Hence, the qualitative pathways approach aims to complement quantitative climate 
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199 security research to provide policy advice by offering a detailed understanding of the climate security 

200 nexus that decision makers need (19,34). The approach also allows for the synthesis of available 

201 literature in geographic areas where there is little research on climate, peace, and security, enabling the 

202 development of a theoretical understanding of the nexus (Examples of CSPAs can be found in(39–46)). 

203 Highly localized multiple climate security pathways are also identified using social learning theory and 

204 participatory research, i.e., as perceived and experienced by regional and national stakeholders as well as 

205 local communities affected by these risks (47,48). An approach drawn from social learning theory and 

206 participatory action research enables the development of climate security pathways that relate to 

207 people’s everyday experiences of the mutually reinforcing risks posed by climate variability and human 

208 insecurity, as well as the multidirectional linkages between these factors. Local stakeholders and 

209 community members are engaged, through workshops and fieldwork, as citizen scientists and experts to 

210 understand the various vulnerabilities that affect them and to propose needed changes for the better. 

211 One advantage of such qualitative methods is that they acquire and examine data in a less structured and 

212 more ethnographic manner before distilling it into a story about how climate change and conflict are 

213 related (12). They furthermore demonstrate how these relationships are profoundly ingrained in and 

214 consequently created by larger sociopolitical processes, hence accounting for local contexts and 

215 complexity for which no quantitative datasets are available (e.g. 45,46). The results of the engagement 

216 with regional and national stakeholders are published in a “Towards a common vision on climate 

217 security” report which is co-branded and co-authored by the participants and used for advocacy purposes 

218 in the targeted geography (49,50) and in a memory report (51,52). The findings of the community 

219 fieldwork are instead published in a series of “Community Voices” briefs and reports, which are also 

220 disseminated back with the participant communities and stakeholders (e.g. 50,51). The overall results of 

221 both social learning activities inform the theoretically identified pathways and complement the literature 

222 review of the CSPA presented above.  

223 From a quantitative perspective, network analysis (55) is used to understand the overall structure of the 

224 climate, conflict, and socioeconomic system and identify critical factors. Network analysis is a powerful 
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225 tool that contributes to a deeper understanding of the structure and organization of complex systems by 

226 focusing on the relationships between the components of the system (56). It has applications in a variety 

227 of fields, including social sciences, biology, computer science, economics, transportation, and many 

228 others (57–59). It breaks down the complexity of the climate-conflict nexus by assigning different levels 

229 of structure to its components via nodes as single influencers, edges as links, or compartments as groups 

230 of nodes that share strong connections. It also identifies the central nodes or the most influential factors 

231 that can play a crucial role in controlling or influencing other socioeconomic factors. In addition, it helps 

232 to understand the flow of influence and any cascading effects within the different socioeconomic and 

233 climate-related factors, and to capture the behavior of the system under different stress scenarios. As 

234 such, it can be used as a quantitative tool to inform the decision-making process (examples of these 

235 analyses can be found in: (60–67)).

236 The final method to answer the "how" question uses a mediation modeling approach, specifically a 

237 structural equation model, to quantify how climate variability and conflict risks are indirectly linked 

238 through highly localized food and nutrition insecurity dynamics (68). Mediation analysis is a statistical 

239 framework for studying indirect pathways or mechanisms (69). Imai et al. (2013) defined a mechanism as 

240 a process in which a variable of interest influences an outcome through a mediator that stands between 

241 the variable of interest and the outcome variables (70). Thus, rather than focusing only on the overall 

242 effect, pathway analysis helps to understand social and economic phenomena. Decisions by policy 

243 makers can be made more effectively as the structural equation model allows us to identify both the 

244 indirect effect of a selected mediator (food insecurity) and the residual effect caused by unexplored 

245 channels (71,72). This is a more flexible model compared to the instrumental variable (IV) approach, 

246 which is commonly used in econometrics to test the effects of climate on a dependent variable (e.g., 

247 conflict or migration) through an intervening factor. The IV approach assumes that climate (to be a valid 

248 instrument) can only affect the dependent variable through the mediator (73). Such an assumption may 

249 sound unrealistic when applied to the relationship between climate and conflict, which is generally very 

250 complex and involves many interacting factors (74–76) (examples of this analysis can be found in: (77,78).
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251 WHERE are the areas most vulnerable to climate-related insecurity and risk? And WHO are the groups 

252 vulnerable to climate and security risks that should be targeted? 

253 Spatial clustering and hotspot analyses are used to answer the “where” and “who” questions (79). Spatial 

254 analysis enables rapid detection and descriptive analysis of places and communities at risk from climate, 

255 security, and socioeconomic impacts. Clusters describing different climate and conflict conditions are 

256 created and overlaid with socioeconomic hotspots to identify the geographic coincidence of specific 

257 combinations of conflict, climate conditions, and socioeconomic vulnerabilities. The selection of 

258 socioeconomic variables for hotspot mapping is based on the results of the network analysis, which 

259 identified key socioeconomic drivers associated with various conflict variables. Multiple data layers on 

260 demographics and socioeconomics are used to characterize community profiles within the different 

261 hotspots. This approach is simple enough to process large datasets even when little prior information is 

262 available. The climate clustering approach exploits the idea that all categorical raster data can be 

263 characterized by spatial patterns inherent in variables. These spatial patterns are computed using 

264 integrated co-occurrence histograms, which quantify the composition (number of pixels for each 

265 category in an area) and configurations (context) of spatial patterns in an area using several climate 

266 hazard indices (see (80)) Examples of these analyses can be found in CGIAR Climate Security Observatory 

267 under the “where” and “who” questions. 

268 WHAT needs to be done to break the vicious cycle between climate and conflict? 

269 The approaches used to answer the “what” question provide multi-perspective entry points for potential 

270 solutions in terms of climate security-sensitive decision making and programming that respond to context 

271 specific needs while representing a multitude of actors and scales. For this purpose, we use two types of 

272 Social Learning Participatory Approach (SL), one that engages at community levels and the other that works 

273 with actors at the global, regional, national, and sub-national levels; Social Media Analysis (SMA), and Policy 

274 Coherence and Awareness Analysis (PCAA).
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275 The first Social Learning approach builds on the idea that climate-related security risks and adaptation 

276 strategies for environmental peacebuilding must be assessed by communities affected by these risks, i.e. 

277 located in climate security hotspots. Therefore, community members that participate in this framework 

278 become active citizen communicators of the various vulnerabilities that affect them and propose the 

279 necessary changes to mitigate the impact of climate on local conflict and to improve climate resilience in 

280 conflict and fragile settings. Using similar elicitation methods as for the HOW questions above (47), this 

281 approach directly asks communities located in climate security hotspots to identify resilience-building 

282 solutions based on collective action that contribute to sustainable peacebuilding (53,54). 

283 The development of concrete solutions at different scales also requires an in-depth understanding of 

284 priorities in different policy domains, levels of government and decision-making processes. We apply an 

285 online issue mapping approach (81) through analysis of social media content to examine how climate, 

286 conflict, and socioeconomic risks and uncertainties are represented in the public discourses of a different 

287 array of policy actors at national level (82). Twitter is widely recognized as an important venue for 

288 institutional communications and a proxy for wider public discourse and engagement. As such, policy 

289 actors have utilized the platform as a space for official statements and position taking, with news media 

290 also relying on these conversations as credible sources. The platform’s potential as a real-time, topic-

291 driven platform enables detecting trends and uncovering discourse dynamics (83). In particular, machine-

292 driven content analysis techniques enable identification of trends in political agendas over time and 

293 across geographies (84). While extensive research about climate change discourses on social media have 

294 been conducted, focusing on various subjects such as issue polarization, disinformation, activism, and 

295 climate communication (see (85,86), among many others), this analysis is the first to explore narratives 

296 and dynamics pertaining to the climate security nexus from a policy perspective. Insights emerging from 

297 this analysis identify political entry points and evidence gaps for the development of policy relevant 

298 evidence and engagement strategies within the science-policy interface, so that effective responses to 

299 climate change are sensitive to the interlinkages with the human security context in the country 

300 (examples of this analysis can be found: (87–93)).
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301 We also use Policy Coherence and Awareness Analysis (PCAA) to assess the state of integrated climate 

302 security programming in policies (94). PCAA is a research method that seeks to evaluate the consistency 

303 and alignment of policy objectives, instruments, and strategies across multiple levels of governance and 

304 various sectors, as well as detect the in-text presence of specific themes and concepts (94). This method 

305 places emphasis on three key components: thematic engagement, the presence of cogent policy 

306 instruments and objectives, and multi-level integration. Thematic engagement refers to the degree to 

307 which policy documents address and demonstrate awareness of pertinent themes, issues, and solutions 

308 related to the topics of interest. The presence of cogent policy instruments and objectives is an 

309 assessment of the operability of policies and the extent to which thematic engagement is transformed 

310 into specific implementation measures. Multi-level integration is an evaluation of the consistency and 

311 alignment of policies within or across different governance levels, capturing both horizontal and vertical 

312 integration. This method uses a dataset of policy documents originating from sectors deemed relevant 

313 for the themes under study, such as climate, agriculture, food systems and security. The PCAA method’s 

314 unique utility lies in its capacity to evaluate the extent to which and how complex, multi-variate 

315 phenomena across several thematic areas are discussed and understood within relevant policy and 

316 strategy documents, based on which targeted and practical recommendations can be produced for 

317 policymakers. Examples of these analyses can be found in (90,91).  

318 Finally, context-specific policy and programmatic recommendations for integrating climate security 

319 considerations into climate change mitigation strategies are developed through social learning expert 

320 workshops that engage with global, regional, national, and sub-national actors linked to the climate 

321 security nexus (48). The complex nature of climate-related security risks embodies a collective action 

322 problem that requires the coordinated and collaborative effort of a diverse set of actors. However, the 

323 exact makeup of actor coalitions and the mechanisms whereby an effective integration of multi-sectoral 

324 approaches to programming could become institutionalized, remain something to be explored under 

325 distinct governance systems. The shared vision on climate security workshops bring together a diversity 

326 of stakeholders from the climate, development and peacebuilding sectors to jointly explore the nature of 

327 climate-related security risks as experienced in their context of work, to define a set of multistakeholder 
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328 platforms that could serve as a coordinating space to take forward a national-level climate security 

329 agenda, and to develop a set of action proposals towards fostering a community of practice for climate 

330 security in the country (49,50).

331 The results of the how, where, who and what questions are then integrated in a “Country Profile”, a short 

332 document that aims to help national decision-makers prioritize dimensions and systems, areas and 

333 groups of populations, and a specific package of interventions that will transform climate adaptation and 

334 make it an instrument for peace and stability. Examples of Climate Security Country Profiles can be found 

335 in (96,97). The next section presents the findings of the ICSF for Kenya. 

336 Session 2. The Climate Security Nexus in Kenya 

337 Kenya is one of the fastest growing economies in Sub-Saharan Africa. With a devolved governance 

338 system, it can be characterized as a relatively peaceful context when compared to most of its neighboring 

339 countries. However, due to a combination of political, agroecological, and socioeconomic factors, Kenya 

340 has been recognized as one of the most vulnerable African countries to the impacts of climate change 

341 (98). Extreme weather events and shifting climatic patterns, primarily in the form of heat waves, rainfall 

342 variability and droughts, are increasingly affecting the country’s crop and livestock systems, with severe 

343 implications for the income, employment, and food production of the entire Kenyan population (99). 

344 Recurrent floods and droughts have major repercussions on water, energy, and land availability, thus 

345 leading the country to lose large cropland areas, limit production, and experience more water scarcity, as 

346 well as food and nutrition insecurity (98–100). Vulnerability to climate variability and extremes poses 

347 significant challenges not only to the country’s economy but also to overall social stability, especially 

348 when climatic events disproportionately affect already vulnerable groups (Ibid.). Rural poor households, 

349 for instance, are particularly vulnerable to economic collapse and unable to cope with these shocks if 

350 repeatedly exposed to weather-related stressors and ecological deterioration (101). In addition, shocks 

351 like the COVID-19 pandemic and the war in Ukraine have widened existing inequalities. Hence, while 
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352 climate may not be directly driving localized conflict dynamics, its context specific interactions with socio-

353 economic and political factors can shape and exacerbate risks of human insecurity and conflict (96). 

354 Following the ICSF, in the next sections we present the results of the analysis across the four main 

355 analytical questions of the framework. 

356 HOW does climate exacerbate the root causes of conflict? 

357 The objective of this question is to identify mechanisms whereby climate and conflict risks interact within 

358 the climate security nexus. Figure 2 presents the integrated findings of both quantitative and qualitative 

359 approaches. For all the field studies reported in this section a rigorous ethics assessment was conducted 

360 by the Leibniz Centre for Agricultural Landscape Research (ZALF), which approved the research. In the 

361 field, participants also provided verbal consent for their engagement in the research prior to the 

362 execution of the activities. No minors were involved in the research. 

363 The combination of Climate Security Pathway Analysys (40) and Social Learning Participatory Approaches 

364 (49,53) resulted in the identification of three main climate security pathways. The first is the resource 

365 availability and access pathway, in which climate-related impacts limit the availability of natural 

366 resources, making their access highly contested. This is especially true in the country’s arid and semi-arid 

367 lands, which cover more than 80% of Kenya’s land area and where small-scale resource-related conflicts 

368 between pastoral groups are facilitated by the proliferation of small arms, as well as grievances fed by 

369 marginalization, a lack of basic services, limited employment opportunities, weak governance, and 

370 erosion of formal institutions.  

371 The second is the livelihood and food insecurity pathway, where rising temperatures, erratic rainfall, and 

372 flooding threaten climate-sensitive livelihoods and food security by reducing agricultural productivity. 

373 Rural populations may migrate to other areas in response to food insecurity and a lack of alternative 

374 livelihood options. The strain on infrastructure and resources can exacerbate tensions between host 

375 communities and migrants. Those who remain in rural areas, particularly dissatisfied youth who lack 

376 access to education and employment, may become targets for recruitment by armed groups. 
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377

378 Figure 2 A visual representation of the mechanisms and pathways whereby climate is worsening common drivers of conflict and how conflict interacts with common vulnerabilities to 
379 climate impacts. The figure integrates findings from the CSPA, SL fieldwork activities, Network Analysis and Mediational Modelling.  Straight lines indicate the existence of a direct 
380 relationship, while dotted lines refer to indirect linkages.  The “bar plot” symbol indicate that the mechanisms or pathway has been tested or identified using quantitative methods while 
381 the “eye” symbol refer to qualitative findings. 
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382 Lastly, the conflict and (climate) resilience pathway shows that protracted conflict undermines access to 

383 public and social services and public infrastructure. This can further exacerbate existing poverty and 

384 marginalization, reducing people’s ability to manage climate driven risks. Conflict also limits food and 

385 livestock production and access to markets, is a major cause of displacement, and hampers pastoralists’ 

386 ability to migrate in search of pasture and water. These various impacts not only undermine livelihoods 

387 and food security, but also increase people’s dependence on natural resources, foster maladaptive 

388 responses, and contribute to environmental degradation, hence aggravating climate change and 

389 variability. 

390 The social learning approach applied through fieldwork in local communities elicits additional context 

391 specific pathways, based on local knowledge and people’s lived experiences of climate security risks (53). 

392 In the Yaaku community in Laikipia County, conflicts between the Yaaku and the Samburu communities 

393 around access and use of Mukogodo forest are intensifying because of recent droughts. Members of the 

394 Yaaku villages within the forest report to be the victims of cattle rustling, mostly by Samburu pastoralists 

395 to the north, around once per week. These attacks have recently increased both in intensity and 

396 frequency, leading to harsher impacts over Yaaku wellbeing. Yaaku populations perceive this increase in 

397 rustling as related to the effects of drought in pastoral communities.

398 The Banyala community in Busia County have largely transitioned to subsistence farming and small-scale 

399 cash crop production since the 1990s, due to the plummeting of fish stocks in Lake Victoria and 

400 increasingly harsh regulations from Kenyan and Ugandan governments. However, increases in flooding 

401 have also made it increasingly difficult for the Banyala community to find alternative sources of 

402 livelihood, and they are now forced to go deeper into the lake and across the Ugandan border to fish. 

403 This is putting them at risk of arrest, torture, destruction of property, and death by Ugandan authorities 

404 and pirates. In this sense, the effects of climate change are forcing populations to maintain a livelihood 

405 strategy that puts them at risk of lawbreaking and insecurity.

406 The Endoróis community in Baringo County has been subjected to violent attacks from the neighboring 

407 Pokoot communities since 2005. The effects of this conflict on population wellbeing have been 
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408 significant. Members of the Endoróis understand that high levels of vulnerability, poverty, and 

409 marginalization among Pokoot populations make them more susceptible to recruitment by bandits. This 

410 is enhanced by the effect of climate change, mainly through the loss of agricultural productivity and 

411 livelihoods during extreme droughts. These impacts are now higher due to the widespread presence of 

412 internally displaced people across their territory and affect the loss of life and livelihoods due to the 

413 impacts of violence.

414 Building on qualitative research, the network analysis (NA) and the mediation modelling (MM) quantify 

415 components of the nexus to deepen our understanding of the dynamics and strength of those linkages. 

416

417 Figure 3 The Climate Security network in Kenya. The figure shows how climate, agriculture, conflict, inequality, 
418 undernutrition, deforestation and migration variables and data are connected in Kenya. Stronger relationships are 
419 visualised with thicker lines. Arrows show higher level connections and feedback loops. Key variables referenced in text 
420 are Climate water deficit (multi-annual average) #1; Number of days with ratio of actual to potential evapotranspiration 
421 ratio below 0.5 (multi-annual average) #3; Number of days with waterlogging (multi-annual 90th percentile) #5; 
422 Frequency of 5-day dry spell within rainy seasons (multi-annual average) #6; Heat stress on cattle (THI) (multi-annual 
423 average ) #7; Maximum temperature (multi-annual 90th percentile) #12; Total number of conflict events #13; Total 
424 number of unique conflict sub-type events #15; Total number of conflict fatalities #18; Accessibility to healthcare 
425 services at 2019 #19; Difference of years of education (male - female) (multi-annual median) #20; Years of education 
426 male (multi-annual median) #22; Population density (multi-annual average) #23; Population density (multi-annual trend: 
427 Sen's slope) #24; Absolute wealth index #27; Relative wealth index #28; Net primary production (multi-annual upper 
428 bound) #31; Estimated Net Migration (multi-annual 90th percentile) #32; Deforestation #33. All other variables can be 
429 found in (55).
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430 Figure 3 provides a quantitative overview of how each component of the nexus is connected and a 

431 general flow of events. At a higher level the network indicates how climate extremes are strongly 

432 connected to agricultural productivity, which are then connected to socioeconomic indicators. There are 

433 a number of strong feedback loops within these components (between undernutrition and inequality) 

434 and then some further connections to instability and eventually conflict. 

435 More specifically, agriculture, encompassing crops and livestock, is a crucial sector in Kenya's economy. 

436 However, it is highly vulnerable to climate change due to increasing temperatures, shifting rainfall 

437 patterns, and extreme weather events. The agricultural production node (net primary production #31) is 

438 situated at the heart of the climate cluster and is negatively correlated to many climate extremes, such as 

439 drought (number of days with a ratio of actual to potential evapotranspiration below 0.5 #3) and heat 

440 stress (climate water deficit #1, heat stress on cattle #7, maximum temperature #12). This highlights the 

441 strong connection between climate extremes and the agricultural sector. Another extreme climate 

442 indicator (frequency of 5-day dry spells within rainy seasons #6) has a strong connection to migration #32 

443 and education inequalities (difference in years of education between males and females #20). This 

444 suggests that a significant climate event, when combined with particular socio-economic conditions, 

445 could be a critical factor in migration or instability in Kenya. 

446 As figure 3 shows, central nodes within the Kenyan climate-socio-economic-conflict network are the 

447 number of conflict events, net primary agricultural production, wealth indicators (relative #28 and 

448 absolute wealth indexes #27), and a rainfall pattern indicator (number of days with waterlogging #5). 

449 Amongst all subcategories of socio-economic variables, inequality variables have the most connections 

450 (in terms of number and width of edges) with conflict variables. The total number of conflict events is 

451 linked to several inequality factors (years of education for males #22, wealth index #28, population 

452 density #24, healthcare #19). This indicates that inequality is one of the primary pathways to instability in 

453 Kenya. Moreover, the total number of conflict events is also associated with resource scarcity which is 

454 manifested as deforestation #33. Secondarily, other conflict variables (number of fatalities #18, and the 

455 diversity of conflict sub-events #15) also show significant association with undernutrition variables.  
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456 The Mediation Modelling approach provides insights into Kenya’s complex and indirect climate 

457 security linkages via food and nutrition security. Our analysis, carried out with a Structural Equation Model, 

458 shows that climate variability, in the form of below-average rainfall anomalies, increases malnutrition and 

459 stunting prevalence among most vulnerable groups. More specifically, an increase in one standard 

460 deviation in below-average rainfall anomalies (computed over 12 months prior to the households’ 

461 interviews) from the historical distribution is associated with an increase of 18.8 percentage points in the 

462 share of households with at least one stunted child in a 20 square km area. This might have been caused 

463 by the impact that drought and reduced frequency of precipitation might have had on food and agricultural 

464 production, on food prices and overall food availability and accessibility in the country (102). Our results 

465 also show that climate indirectly increases the frequency of future violent conflicts in the country through 

466 malnutrition. Specifically, each standard deviation increase in below-average rainfall anomalies is 

467 associated with a 7.5% increase in foreseen violent conflicts in a 20 square km area as mediated by 

468 malnutrition.

469 Where are the most vulnerable areas to climate induced insecurities and risks, and who are the most 

470 vulnerable groups that should be targeted?

471 In Kenya, high conflict areas co-occur with adverse climate conditions, that is, in areas that also 

472 experience high levels of drought and low precipitation, in particular in the northwest of the country, 

473 pastoral and fishing zones of Turkana and Marsabit counties. The map in figure 4 shows areas where 

474 different level of conflict (conflict clusters) co-occur with different conditions of climate (climate clusters).  

475 The red to yellow gradient refers to highly adverse to suitable climate i.e., from high to low levels of 

476 drought and low to high levels of precipitation. Conflict clusters refer to low to high conflict areas, based 

477 on six conflict-related indicators. The high conflict cluster is characterized, among others, by a high 

478 number of conflict events (72 median count) and high number of fatalities (116 median count). Climate 

479 clusters describe a range of suitable to adverse climate conditions, based on six agroclimatic indicators. 

480 The adverse climate cluster is characterized, among others, by low precipitation (median of 239.27 mm), 

481 and high to moderate climate water deficit (1402.87 mm). Both clusterings represent aggregates of multi-
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482 annual time series data. High conflict areas (conflict clusters) across Kenya during 1997-2021 occur in the 

483 counties: Bungoma, Garissa, Homa Bay, Isiolo, Kakamega, Kiambu, Kilifi, Kisii, Kisumu, Kwale, Lamu, 

484 Mandera, Marsabit, Meru, Migori, Mombasa, Nairobi, Nakuru, Nandi, Nyamira, Nyandarua, Tana River, 

485 Trans Nzoia, Turkana, Vihiga, Wajir. In the high conflict cluster, the most frequent conflict events were 

486 riots, violence against civilians, and protests. Violence against civilians and battles were responsible for 

487 most fatalities. Overlaid socio-economic hotspots identify four main Climate Security Hotspot areas: 

488 Illeret (1); Nakalale, Kakuma, Letea, Lopur and Songot (2); Turkwel, Kanamkemer, Kang’Atotha, and 

489 Lodwar Township (3); and Lake Zone (4). An area is identified as a hotspot if indicators related to 

490 undernutrition (measured as wasting), inequality (measured as a combination of absolute and relative 

491 wealth index, years of education female or male, Population density, Accessibility to healthcare services 

492 at 2019) or natural resource scarcity (measured as a combination of Livestock Shannon diversity index, 

493 Tropical Livestock Units, Crop and pasture area, Soil organic carbon content (fertility), Irrigated area 

494 (number of km2), Piped water (% of households with piped water), Percentage of Forest loss per year, 

495 Soil organic carbon content, Net Primary Production (NPP) average, Upper bound NPP) categories are 

496 below the 10% or above the 90% percentile. 

497 Climate Security Hotspots are exposed to different combinations of socio-economic and environmental 

498 vulnerabilities (Table 1). Compared to national averages, the communities are characterized by high 

499 population density, low socio-economic status, such as low levels of education, high food insecurity, high 

500 proportions of economic dependence, and limited access to public services. For instance, all four areas 

501 present considerably lower levels of both male and female education compared to the national average, 

502 with the Lake Zone in particular presenting figures more than seven times below the 7.01 years for 

503 female education and 7.69 years for male education, at 0.37 and 1.04, respectively. Similarly, the 

504 percentage of sanitation facilities available indicates a lack of access; while nationally this figure stands at 

505 4.35%, only Ileret presents a figure above 1 percent (at 2.53%). A third indicator that is lower than the 

506 national average across the four regions is the absolute wealth index, for which the estimated wealth at 

507 household level in the Lake Zone represents only 15% of the national figure, 25% in Ileret, 57% in the 
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508 hotspot area comprising Nakalale, Kakuma, Letea, Lopur and Songot, and 60% in the hotspot area 

509 containing Turkwel, Kanamkemer, Kang’Atotha, and Lodwar Township. 

510 What can be done to break the cycle between climate and conflict? 

511 During fieldwork activities in the Baringo, Busia and Laikipia counties, communities and local stakeholders 

512 identified potential solutions that could mitigate the climate security nexus. According to these 

513 communities and local stakeholders, it is crucial to account for social and ecological conditions and 

514 insecurity dynamics at the local level when developing potential interventions. More specifically, the 

515 extent and mode to which the climate-smart management of natural resources and agriculture can be 

516 used to foster social cohesion among conflictive parties is extremely dependent on local particularities. 

517 The solutions identified build upon specific natural resources available in each area, the concrete climate 

518 threats that communities face, and the nature of conflictive relations between the involved actors. 

519 To address conflicts related to the use of natural resources, as in the Laikipia county, common proposals 

520 included the creation of multi-ethnic resource management committees (53). For example, to manage 

521 pasturelands, forests, and water, with the aim to increase the decision-making power of community 

522 members and engagement across ethnic groups. These committees would also work together with 

523 community patrol reserves, formed by recruits from multiple ethnic groups that would be charged with 

524 monitoring violations to resource use bylaws and instances of violence, such as cattle rustling. 
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525

526 Figure 4 Climate Security Hotspots in Kenya, defined as co-occurrence of conflict (high – red/orange - to moderate/low – 
527 grey), climate and socio-economic risks. The dark red dots identify macro-pixels of 20 Km2 where high level of conflict 
528 co-occurs with harsh climatic condition (high drought stress) and high level of socio-economic risks. In (1) Illeret high 
529 level of conflict and high drought stress co-occur with high level of undernutrition (wasting) and high level of inequality 
530 (years of education of males and females). In (2) Nakalale; Kakuma; Letea; Lopur; Songot and (3) Turkwel; Kanamkemer; 
531 Kang'Atotha; Lodwar Township high level of conflict and high drought stress co-occur with high level of inequality and 
532 resource scarcity (estimated using a combination of the following variables: Livestock Shannon diversity index, Tropical 
533 Livestock Units, Crop and pasture area, Soil organic carbon content (fertility), Irrigated area (number of km2), Piped 
534 water (% of households with piped water), Percentage of Forest loss per year, Soil organic carbon content, Net Primary 
535 Production (NPP) average, Upper bound NPP). In (4) Lake Zone high level of conflict and high drought stress co-occur 
536 with high level of inequality. Disclaimer: This map is not an authority on boundaries even though effort has been to use 
537 country specific accepted boundaries
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538 Table 1: Selected socio-economic descriptive statistics of climate security hotspots, where high level of conflict and 
539 harsh climatic condition interacts with high level of socio-economic vulnerabilities

Climate Security Hotspots Illeret

Nakalale; 
Kakuma; 
Letea; Lopur; 
Songot

Turkwel; 
Kanamkemer; 
Kang'Atotha; 
Lodwar 
Township

Lake Zone  National 

Main socio-economic risks
 

Undernutrition(U); 
Inequality(I)

Inequality(I); 
Resource 
Scarcity (RS)

Inequality(I); 
Resource 
Scarcity (RS)

Inequality(I)

Name 
Variable Units # # # # #

Population 
density

Total number of people per 
20 Km2 (#) 604 57897 32579 598 2726

Years of 
education 
female

Number of years (#) 0.79 0.93 2.07 0.37 7.01

Years of 
education 
male

Number of years (#) 2.11 1.78 3.3 1.04 7.69

Wasting 
prevalence 

Percentage of children under 
5 years old that are wasted 
(%)

22.62 7.64 8 4.19 7.01

Nightlights Average reflectance value (#) 0 0.22 0.38 0 5.92

Piped water Percentage of household with 
piped water (%) 10.04 40.6 44.05 8.36 29.55

Sanitation 
facilities

Percentage of household with 
sanitation facilities (%) 2.53 0.82 0.5 0.83 4.35

Estimated Net 
Migration

Average of difference 
between in-migration and 
out-migration over 5 km2

-0.13 -2.55 -1.26 -0.07 820.24

Absolute 
wealth index Estimated as in (99) 545.46 1247.27 1309.99 337.96 2191.5

Dependency 
Ratio

Percentage of economic 
dependent population over 
economically productive 
population (%)

90.26 85.69 85.69 79.74 80.33

Livelihood 
zones* See notes Pastoral, Fishing Pastoral Pastoral Fishing See 

notes
Food 
security** See notes Crisis Crisis Crisis Crisis See 

notes
540 Notes: *Kenya is divided in the following livelihoods zones: Central Highlands, High Potential Zone, Northern Pastoral Zone, Western 
541 Agropastoral Zone, Southeastern Marginal Mixed Farming Zone, Southeastern Medium Potential, Mixed Farming Zone, Southern 
542 Agropastoral Zone, Southern Pastoral Zone, Western Medium Potential Zone, Coastal Marginal Agricultural Mixed Farming Zone, Coastal 
543 Medium Potential Farming Zone, Southeastern Pastoral  Zone, Eastern Pastoral Zone, Lake Turkana Fishing, Northwestern Pastoral Zone, 
544 Lake Victoria Fishing Zone, Marsabit Marginal Mixed Farming Zone, Northeastern Agropastoral Zone, Northeastern Pastoral Zone, 
545 Mandera Riverine Zone, Northwestern Agropastoral Zone, Tana Riverine Zone, Turkwell Riverine Zone, Western High Potential Zone, 
546 Western Lakeshore Marginal Mixed Farming Zone. SOURCE: https://fews.net/data/livelihood-zones  ** Food security categories: Phase 1 – 
547 MINIMAL: More than 80 percent of households in an area are experiencing Phase 1 outcomes , and acute malnutrition rates are expected 
548 to be below 5 percent; Phase 2 –  STRESSED: At least 20 percent of households in an area are experiencing Phase 2 or worse outcomes, 
549 and acute malnutrition rates are expected to be between 5 and 10 percent; Phase 3 –  CRISIS: At least 20 percent of households in an area 
550 are experiencing Phase 3 or worse outcomes, and acute malnutrition rates are expected to be between 10 and 15 percent; Phase 4 – 
551 EMERGENCY: At least 20 percent of households in an area are experiencing Phase 4 or worse outcomes, and acute malnutrition rates are 
552 expected to be between 15 and 30 percent; Phase 5 – FAMINE: At least 20 percent of households in an area are experiencing Phase 5 
553 outcomes, acute malnutrition levels exceed 30  percent, and more than 2 per 1,000 people are dying each day. SOURCE: 
554 https://www.usaid.gov/food-assistance/integrated-food-security-phase-classification-ipc-explainer. 

555

556 Landscape restoration programs were also proposed as a mechanism to manage territorial conflicts 

557 where parties are less willing to engage in peacebuilding dialogue, as is the case of the Endoróis 

558 Indigenous Peoples and Pokoot pastoralists in the Baringo county. These would employ young people 
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559 from all relevant ethnic groups, and could operate across conflictive territorial boundaries, fostering 

560 engagement and interdependence between all involved social groups and creating alternative livelihoods 

561 for those who need to reduce their dependency on conflict-related natural resources, such as cattle. 

562 Solutions to enhance state-society relations were also prioritized, especially in contexts where conflict is 

563 not influenced by ethnic divides, but rather by political boundaries and a lack of responsive institutions. 

564 For example, fishing communities around Lake Victoria prioritized strengthening local institutions for 

565 fishery management and enforcement of bylaws regulating fishing practices, along with receiving support 

566 to increase the capacity of fisherfolk to comply with fishing laws both in Kenya and across the border in 

567 Uganda.

568 Local solutions however do not match with national level political will and awareness regarding the 

569 climate security nexus. Both the social media analysis and policy coherence analysis identify significant 

570 policy gaps. 

571 Assessment of the salience of climate security in the social media communications of Kenyan policy 

572 actors found that the pathways that link climate stressors, socioeconomic risks, and conflict are largely 

573 disassociated in the narratives of government bodies (Carneiro et al., 2019). The analysis of publicly 

574 available Twitter content from the official accounts of central government bodies, ministries of 

575 agriculture, environment, and natural resources, as well as national security bodies detected the 

576 prevalence of topics related to the climate-security nexus. ‘Water’ and ‘Livestock’ were the most 

577 regularly mentioned topics, followed by socio-economic variables ‘Poverty’, ‘Hunger’, and ‘Food security’. 

578 The most frequent climate- and conflict-related topics were ‘Rain’ and ‘Armed conflict’, respectively.

579 To unpack any interlinkages between different themes, a measure of correlation was established to 

580 identify when terms were present within the same body of text. A positive correlation indicated that the 

581 terms consistently occurred within the same tweet, whereas a negative correlation denoted they 

582 occurred in separate tweets. While tweets that addressed different types of conflict did show some 

583 association to ecological threats, most climate and conflict variables were negatively correlated. The 
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584 strongest positive associations between climate-related topics and conflict-related topics comprised 

585 ‘Armed conflicts’ with ‘Deforestation’ and ‘Rain’. However, as most other topics presented negative 

586 associations, the connections between climate and conflict seem to be missing from the official discourse 

587 of Kenyan government actors on Twitter. Hence, while the different dimensions of the climate-security 

588 nexus are represented in the public conversations of policy makers, the analysis suggests an entry point 

589 for increasing awareness and strengthening exchanges between national security and climate adaptation 

590 and mitigation actors. 

591 The examination of policy and strategy documents extracted from climate- and peace and security-

592 related sectors produced at the national level in Kenya revealed that even though policies from across 

593 different sectors show evidence of understanding how climate-related security risks may emerge, 

594 translating this awareness into concrete programmatic initiatives and outcomes remains a persistent 

595 challenge. Policy documents were found to be much more likely to acknowledge climate-conflict linkages 

596 and the presence of climate-related security risks than they were to put forward climate security-

597 sensitive programming that explicitly sought to prevent such risks (94). 

598 These analyses reveal that there exist a fundamental knowledge and policy gap about where and when 

599 adaptation and mitigation interventions and programs can form entry points for conflict prevention, 

600 conflict transformation, and peacebuilding. In practice, this could mean embedding integrated objectives 

601 relating to climate resilience, peace, and social cohesion from the very beginning of program design, as 

602 well as integrating key indicators around more intangible values such as social cohesion, trust, and 

603 cooperation into ex-post program monitoring and evaluation exercises. 

604 Secondly, existing integrated and consciously multi-dimensional programmatic initiatives, such as the 

605 National Drought Management Authority’s (NDMA) Common Programme Framework for Ending Drought 

606 Emergencies, are currently predominantly present only as part of disaster risk reduction efforts and are 

607 not incorporated into longer-term adaptation efforts. Thirdly, there are limited institutional spaces for 

608 interaction and coordination between those working on climate and those working on peace and security 
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609 and there is not institutional body with a mandate specific to identifying entry points for the purposes of 

610 improved coordination and knowledge sharing. 

611 The stakeholders’ consultations carried out during the social learning expert workshop, which brought 

612 together over 40 experts and practitioners working across the humanitarian, development, and peace 

613 sectors in Kenya confirmed these gaps. One of the objectives of the workshop was to co-develop policy 

614 and programmatic recommendations that aimed to integrate climate security considerations in climate 

615 action strategies. They are summarized below:

616 1. Multilevel governance: fostering a community of practice for climate security in Kenya. Given that 

617 governance frameworks for climate change and peace have traditionally evolved independently due 

618 to inadequate cross-sectoral collaboration, a significant degree of institutional learning is required to 

619 effectively integrate climate security as a topic of concern in Kenya’s policies and governance 

620 systems. The creation of an entirely new institutional body - or community of practice - that operates 

621 across sectors and scales and with a mandate specific to identifying entry points for the purposes of 

622 improved coordination and knowledge sharing is critical to facilitate institutional learning and 

623 innovation, whilst improved knowledge and data generation between such actors in turn creates 

624 conditions ripe for the design of integrated climate-peace programming.  

625 2. Programmatic planning: facilitate the design of initiatives and programs that actively contribute to 

626 climate adaptation and peacebuilding in Kenya. Strengthen the capacities of peacebuilding and 

627 climate actors to conduct conflict assessments that incorporate a climate perspective, as well as 

628 vulnerability assessments that take into account the risks associated with conflict. Foster technical 

629 coordination and collaboration between peace and climate actors throughout the entire process of 

630 program planning and implementation. 

631 3. Research and evidence gaps: better understanding of how climate variability and extremes could 

632 potentially exacerbate different conflict risks that afflict Kenyan populations. This entails expanding 

633 climate modelling capabilities to gain a deeper insight into future risks, while acknowledging the 

634 uncertainties inherent in modelling work and recognizing the intricate and non-linear interactions 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


29

635 that are crucial for decision-making processes. Moreover, addressing evidence gaps should involve 

636 actively engaging community voices and incorporating traditional coping strategies to develop 

637 context-specific assessments of climate security. It is crucial to integrate the experiences of those 

638 living and working in areas affected by emerging climate-related security risks and complement their 

639 findings with data-driven analyses for a more comprehensive understanding.

640 4. Finance for climate security: leverage pre-existing networks to support the development, 

641 implementation, and scaling of financial interventions for climate resilience that actively contribute 

642 to peace. This involves deploying climate-smart agricultural investments in regions affected by 

643 conflict, which can help address the root causes of resource-related violence. Achieving this goal 

644 entails involving local civil society organizations in the design of investments and as recipients of 

645 financial support, participating in multi-stakeholder platforms to mainstream climate security issues, 

646 and establishing a climate security budget at various levels of government.

647 Conclusion 

648 Discourses on how to qualify and quantify the “climate security nexus” have increased significantly in the 

649 past decade (103). This is because the accelerating climate crisis is visibly exacerbating a combination of 

650 human security risks and often causing tensions and conflicts. Our reading of the climate security nexus 

651 does not embrace the securitization of climate, which has been largely criticized by scholars and policy 

652 makers as it would imply attributing to climate causes of conflicts that are inherently cultural, social and 

653 political (104). Nevertheless, our research clearly points out that a nexus between climate and root 

654 causes of vulnerabilities that could lead to or intensify pre-existing drivers of conflict exists (5). The main 

655 challenge of this discourse and research, though, is to identify the right analytical framework that does 

656 not simplistically qualifies these intricate and complex relationships and dynamics, that identifies multiple 

657 pathways, that does not draw linear causal associations, that accounts for context specificity, and that 

658 gives voices to affected communities and represent the views of multiple actors at multiple scales. 
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659 In this paper we present the Integrated Climate Security Framework, which deliberately attempts to 

660 address the multiple complexity challenges of the climate security nexus. The framework uses 

661 conventional and non-conventional methods and data to provide state-of-the-art policy relevant 

662 evidence that address four main questions: how, where and for whom climate and conflict risks occur 

663 and what can be done to mitigate this vicious circle. The framework provides a comprehensive 

664 assessment of the complex social-ecological dynamics adopting systems approaches that rely on a 

665 combination of epistemological stances, thereby relying on diverse qualitative and quantitative, locally 

666 relevant, and multifaceted data sources; and on a diversity of actors involved in the co-production of 

667 knowledge. 

668 The framework presented in this paper has, however, some limitations. Systems approaches are per se 

669 intrinsically complex and difficult to integrate. Sequencing of different methods could be improved, so 

670 that quantitative analyses could better inform or be informed by qualitative findings. However, findings 

671 generated from multiple, conceptually, and analytically different methods are often at different 

672 geographical and temporal scales that cannot be easily compared to each other. Units of analysis also 

673 change based on the method and available data. Data, themselves, are scarce, especially in terms of 

674 values and important cultural aspects, and not systematically available across multiple geographies and 

675 geographical scales. Discussions on security issues are also quite sensitive and communities or groups 

676 within the communities, especially the most marginalized and vulnerable, but also policymakers and 

677 stakeholders, are often reluctant in discussing matters related to tensions and conflicts. This is most 

678 evident for instance in more peaceful countries. Even when policy makers are open to the climate 

679 security discussion, it is often challenging to translate  sciencific knowledge into policy decisions. 

680 Despite these limitations, we firmly believe that adopting such a systems approach that embraces the 

681 complexity but produces policy relevant messages is crucial for to support policymakers navigate the 

682 implication of compound risks and insecurities that the climate security nexus represents. The CGIAR 

683 Climate Security Observatory, a decision support platform that collates the evidence generated by the 
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684 ICSF provides a space where science meets policy by translating robust science into easily digestible 

685 messages. 

686 Providing policy relevant evidence that brings together existing literature, data, policies, social media, 

687 and gives voice to affected communities and stakeholders at multiple scales will help to identify and 

688 prioritize areas and groups of the population that are most affected by compound risks and insecurities, 

689 as well as  help to design more effective and sustainable climate adaptation interventions that do not do 

690 any harm but become true “instruments for peace”. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


32

691 Acknowledgements

692 This work was carried out with support from the CGIAR Initiatives on Climate Resilience, ClimBeR 
693 and Fragility, Conflict and Migration (FCM). We would like to thank all funders who supported this 
694 research through their contributions to the CGIAR Trust Fund. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

https://www.cgiar.org/funders/
http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


33

695 References

696 1. Pörtner HO, Roberts DC, Poloczanska ES, Mintenbeck K, Tignor M, Alegría A, et al. IPCC, 2022: 
697 summary for policymakers. In: Pörtner HO, Roberts DC, Poloczanska ES, Mintenbeck K, Craig M, 
698 Langsdorf S, et al., editors. Cambridge, UK and New York, NY, US: Cambridge University Pres; 
699 2022 [cited 2023 Jul 18]. p. 3–33. Available from: https://edoc.unibas.ch/91322/

700 2. Kodjo T. African Union,Peace and Security Department. [cited 2023 Jul 18]. Communique of the 
701 1079th meeting of the PSC held on 21 April 2022, on Climate Change, Peace and Security in 
702 Africa-African Union - Peace and Security Department. Available from: 
703 https://www.peaceau.org:443/en/article/communique-of-the-1079th-meeting-of-the-psc-
704 held-on-21-april-2022-on-climate-change-peace-and-security-in-africa

705 3. UNSC. The UN Security Council and Climate Change: Tracking the Agenda after the 2021 Veto : 
706 Research Report : Security Council Report [Internet]. 2022 [cited 2023 Jul 18]. Available from: 
707 https://www.securitycouncilreport.org/research-reports/the-un-security-council-and-climate-
708 change-tracking-the-agenda-after-the-2021-veto.php

709 4. Vivekananda J, Schilling J, Smith D. Climate resilience in fragile and conflict-affected societies: 
710 concepts and approaches. Development in Practice. 2014 May 19;24(4):487–501. 

711 5. Pacillo G, Kangogo D, Madurga-Lopez I, Villa V, Belli A, Läderach P. Is climate exacerbating the 
712 root causes of conflict in Mali? A climate security analysis through a structural equation 
713 modeling approach. Frontiers in Climate [Internet]. 2022 [cited 2023 Jul 25];4. Available from: 
714 https://www.frontiersin.org/articles/10.3389/fclim.2022.849757

715 6. Läderach P, Pacillo G, Thornton P, Osorio D, Smith D. Food systems for peace and security in a 
716 climate crisis. The Lancet Planetary Health. 2021;5(5):e249–50. 

717 7. Koubi V. Climate Change and Conflict. Annual Review of Political Science. 2019;22(1):343–60. 

718 8. Buhaug H, von Uexkull N. Vicious circles: violence, vulnerability, and climate change. Annual 
719 Review of Environment and Resources. 2021;46:545–68. 

720 9. Sitati A, Joe E, Pentz B, Grayson C, Jaime C, Gilmore E, et al. Climate change adaptation in 
721 conflict-affected countries: A systematic assessment of evidence. Discov Sustain. 2021 Sep 
722 27;2(1):42. 

723 10. Mach KJ, Kraan CM, Adger WN, Buhaug H, Burke M, Fearon JD, et al. Climate as a risk factor for 
724 armed conflict. Nature. 2019 Jul;571(7764):193–7. 

725 11. Scheffran J, Brzoska M, Kominek J, Link PM, Schilling J. Disentangling the Climate-conflict 
726 Nexus: Empirical and Theoretical Assessment of Vulnerabilities and Pathways. Review of 
727 European Studies. 2012 Sep 28;4(5):p1. 

728 12. Augsten L, Gagné K, Su Y. The human dimensions of the climate risk and armed conflict nexus: 
729 a review article. Regional Environmental Change. 2022;22(2):42. 

730 13. van Sluijs P, Masoliver C. The Triple-Nexus and Climate Change in Conflict-Affected Settings: 
731 Experiences, Lessons Learned, and Best Practices. Journal of Peacebuilding & Development. 
732 2022 Dec 1;17(3):364–70. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


34

733 14. Buhaug H, Benjaminsen TA, Gilmore EA, Hendrix CS. Climate-driven risks to peace over the 21st 
734 century. Climate Risk Management. 2023 Jan 1;39:100471. 

735 15. Cappelli F, Conigliani C, Consoli D, Costantini V, Paglialunga E. Climate change and armed 
736 conflicts in Africa: Temporal persistence, non-linear climate impact and geographical spillovers. 
737 Economia Politica. 2023;40(2):517–60. 

738 16. Ngaruiya GW, Scheffran J. Actors and networks in resource conflict resolution under climate 
739 change in rural Kenya. Earth System Dynamics. 2016;7(2):441–52. 

740 17. Salehyan I. Climate change and conflict: Making sense of disparate findings. Political 
741 Geography. 2014 Nov 1;43:1–5. 

742 18. Seter H. Connecting climate variability and conflict: Implications for empirical testing. Political 
743 Geography. 2016 Jul 1;53:1–9. 

744 19. Ide T. Research methods for exploring the links between climate change and conflict. WIREs 
745 Climate Change. 2017;8(3):e456. 

746 20. Burke MB, Miguel E, Satyanath S, Dykema JA, Lobell DB. Warming increases the risk of civil war 
747 in Africa. Proc Natl Acad Sci U S A. 2009 Dec 8;106(49):20670–4. 

748 21. Hendrix CS, Glaser SM. Trends and triggers: Climate, climate change and civil conflict in Sub-
749 Saharan Africa. Political Geography. 2007 Aug 1;26(6):695–715. 

750 22. Hsiang SM, Burke M, Miguel E. Quantifying the Influence of Climate on Human Conflict. 
751 Science. 2013 Sep 13;341(6151):1235367. 

752 23. Mares DM, Moffett KW. Climate change and interpersonal violence: A “global” estimate and 
753 regional inequities. Climatic change. 2016;135:297–310. 

754 24. Buhaug H. Climate Not to Blame for African Civil Wars. Proceedings of the National Academy of 
755 Sciences of the United States of America. 2010 Sep 21;107:16477–82. 

756 25. Theisen O, Holtermann H, Buhaug H. Climate Wars? Assessing the Claim That Drought Breeds 
757 Conflict. International Security. 2012 Jan 1;36:79–106. 

758 26. Wischnath G, Buhaug H. On climate variability and civil war in Asia. Climatic Change. 2014 Feb 
759 1;122(4):709–21. 

760 27. Gartzke E. Could climate change precipitate peace? Journal of Peace Research. 2012 
761 Jan;49(1):177–92. 

762 28. Chen J, McCarl BA, Price E, Wu X, Bessler DA. Climate as a Cause of Conflict: An Econometric 
763 Analysis. 2016 Annual Meeting, February 6-9, 2016, San Antonio, Texas [Internet]. 2016 [cited 
764 2023 Jul 25]; Available from: https://ideas.repec.org//p/ags/saea16/229783.html

765 29. Causevic A. Facing an Unpredictable Threat: Is NATO Ideally Placed to Manage Climate Change 
766 as a Non-Traditional Threat Multiplier? Connections: The Quarterly Journal. 2017;16(2):59–80. 

767 30. Gilmore EA. Introduction to Special Issue: Disciplinary Perspectives on Climate Change and 
768 Conflict. Curr Clim Change Rep. 2017 Dec 1;3(4):193–9. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


35

769 31. Scheffran J, Ide T, Schilling J. Violent climate or climate of violence? Concepts and relations 
770 with focus on Kenya and Sudan. The International Journal of Human Rights. 2014 Apr 
771 3;18(3):369–90. 

772 32. Abrahams D, Carr ER. Understanding the connections between climate change and conflict: 
773 Contributions from geography and political ecology. Current Climate Change Reports. 
774 2017;3:233–42. 

775 33. Barnett J. Global environmental change I: Climate resilient peace? Progress in Human 
776 Geography. 2019;43(5):927–36. 

777 34. Ide T, Brzoska M, Donges JF, Schleussner CF. Multi-method evidence for when and how 
778 climate-related disasters contribute to armed conflict risk. Global Environmental Change. 
779 2020;62:102063. 

780 35. Beaumont P, Coning C de. Coping with Complexity: Toward Epistemological Pluralism in 
781 Climate–Conflict Scholarship. International Studies Review. 2022 Sep 16;24(4):viac055. 

782 36. Beaumont P, Coning C de. Coping with complexity: Toward epistemological pluralism in 
783 climate–conflict scholarship. International Studies Review. 2022;24(4):viac055. 

784 37. Madurga Lopez I, Dutta Gupta T, Silveira Carneiro B, Medina L. Climate security pathway 
785 analysis: CGIAR Climate Security Observatory [Internet]. 2023 Jul [cited 2023 Aug 1]. Available 
786 from: https://cgspace.cgiar.org/handle/10568/131339

787 38. Mobjörk DM, Krampe DF, Tarif/SIPRI  and K. SIPRI Policy Brief - PATHWAYS OF CLIMATE 
788 INSECURITY: GUIDANCE FOR POLICYMAKERS. 2020 Nov 26 [cited 2023 Jul 27]; Available from: 
789 https://policycommons.net/artifacts/2324587/sipri-policy-brief-pathways-of-climate-
790 insecurity/3085115/

791 39. Dutta Gupta T, Madurga Lopez I, Läderach P, Pacillo G. How does climate exacerbate root 
792 causes of conflict in Nigeria? An impact pathway analysis. 2021 Nov 26 [cited 2023 Jul 18]; 
793 Available from: https://cgspace.cgiar.org/handle/10568/116271

794 40. Dutta Gupta T, Hassan GM, Abdi AN, Madurga Lopez I, Liebig T, Santa Cruz LM, et al. How does 
795 climate exacerbate root causes of conflict in Kenya? Climate Security Pathway Analysis. 2023 
796 [cited 2023 Jul 25]; Available from: https://cgspace.cgiar.org/handle/10568/116458

797 41. Madurga Lopez I, Dutta Gupta T, Läderach P, Pacillo G. How does climate exacerbate root 
798 causes of conflict in Senegal? An impact pathway analysis. 2021 Nov 26 [cited 2023 Jul 25]; 
799 Available from: https://cgspace.cgiar.org/handle/10568/116270

800 42. Madurga Lopez I, Dutta Gupta T, Läderach P, Pacillo G. How does climate exacerbate root 
801 causes of conflict in Uganda? An impact pathway analysis. 2021 Nov 26 [cited 2023 Jul 25]; 
802 Available from: https://cgspace.cgiar.org/handle/10568/116268

803 43. Kurath T, Madurga-Lopez IM, Ferré Garcia T, Dutta Gupta T, Carneiro B, Liebig T, et al. How 
804 does climate exacerbate root causes of conflict in Mali? An impact pathway analysis. 2022 Dec 
805 [cited 2023 Jul 18]; Available from: https://cgspace.cgiar.org/handle/10568/127670

806 44. Sax N, Hassan GM, Abdi AN, Ferré Garcia T, Madurga Lopez I, Carneiro B, et al. How does 
807 climate exacerbate root causes of conflict in Ethiopia? Climate Security Pathway Analysis. 2023 
808 [cited 2023 Jul 27]; Available from: https://cgspace.cgiar.org/handle/10568/127616

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


36

809 45. Sax N, Hassan GM, Abdi AN, Madurga Lopez I, Carneiro B, Liebig T, et al. How does climate 
810 exacerbate root causes of conflict in Sudan? Climate Security Pathway Analysis. 2023 [cited 
811 2023 Jul 27]; Available from: https://cgspace.cgiar.org/handle/10568/128061

812 46. Madurga Lopez I, Dutta Gupta T, Läderach P, Pacillo G. How does climate exacerbate root 
813 causes of conflict in Zimbabwe? An impact pathway analysis. 2021 Nov 26 [cited 2023 Jul 27]; 
814 Available from: https://cgspace.cgiar.org/handle/10568/116267

815 47. Medina L, Pacillo G, Hellin JJ, Bonatti M. Community voices on climate, peace and security: a 
816 social learning approach. CGIAR Climate Security Observatory [Internet]. 2023 Jul [cited 2023 
817 Aug 1]. Available from: https://cgspace.cgiar.org/handle/10568/131340

818 48. Medina L, Belli A, Caroli G, Schapendonk F. Expert consultation workshops: Developing a 
819 common vision of climate-related security risks. CGIAR Climate Security Observatory [Internet]. 
820 2023 Jul [cited 2023 Aug 1]. Available from: https://cgspace.cgiar.org/handle/10568/131363

821 49. Medina L, Belli A, Caroli G, DuttaGupta T, Tarusarira J, Schapendonk F, et al. Towards a 
822 Common Vision of Climate Security in Kenya. 2022; 

823 50. Medina L, Sarzana C, Jaquet S, Villa V, Läderach P, Pacillo G. Towards a Common Vision for 
824 Climate Security in Senegal (workshop report) [Internet]. 2022 Dec [cited 2023 Jul 25]. 
825 Available from: https://cgspace.cgiar.org/handle/10568/128758

826 51. Medina L, Belli A, Caroli G, Dutta Gupta T. Towards a common vision of climate security in 
827 Kenya (memory report) [Internet]. CGIAR Focus Climate Security; 2022 Jun [cited 2023 Jul 27]. 
828 Available from: https://cgspace.cgiar.org/handle/10568/126007

829 52. Medina L, Sarzana C, Jaquet S, Villa V, Läderach P, Pacillo G. Towards a Common Vision for 
830 Climate Security in Senegal (memory report) [Internet]. 2022 Dec [cited 2023 Jul 27]. Available 
831 from: https://cgspace.cgiar.org/handle/10568/128758

832 53. Medina L, Caroli G, Belli A, Läderach P, Pacillo G. Community voices on Climate and Security: 
833 Summary results for Kenya. CGIAR FOCUS Climate Security. 2022; 

834 54. Medina L, Sarzana C, Pacillo G, Läderach P, Krendelsberger A, Madurga-Lopez IM, et al. 
835 Community voices on Climate and Security: Summary results for Senegal. 2022; 

836 55. Craparo ACW, Basel AM, Minoarivelo HO. Network Analysis: Climate Security Observatory. 
837 2023 Jul [cited 2023 Jul 27]; Available from: https://cgspace.cgiar.org/handle/10568/131306

838 56. Morçöl G, Wachhaus A. Network and Complexity Theories: A Comparison and Prospects for a 
839 Synthesis. Administrative Theory & Praxis. 2009;31(1):44–58. 

840 57. Borgatti SP, Mehra A, Brass DJ, Labianca G. Network analysis in the social sciences. science. 
841 2009;323(5916):892–5. 

842 58. Furlong LI. Human diseases through the lens of network biology. Trends in genetics. 
843 2013;29(3):150–9. 

844 59. Háznagy A, Fi I, London A, Nemeth T. Complex network analysis of public transportation 
845 networks: A comprehensive study. In: 2015 International Conference on Models and 
846 Technologies for Intelligent Transportation Systems (MT-ITS). IEEE; 2015. p. 371–8. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


37

847 60. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
848 structure of the climate, conflict, and socio-economic system in Mali? A network analysis. 2021 
849 Nov 26 [cited 2023 Jul 27]; Available from: https://cgspace.cgiar.org/handle/10568/116263

850 61. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
851 structure of the climate, conflict, and socio-economic system in Senegal? A network analysis. 
852 2021 Dec 1 [cited 2023 Jul 27]; Available from: 
853 https://cgspace.cgiar.org/handle/10568/116460

854 62. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
855 structure of the climate, conflict, and socio-economic system in Nigeria? A network analysis. 
856 2021 Nov 26 [cited 2023 Jul 27]; Available from: 
857 https://cgspace.cgiar.org/handle/10568/116262

858 63. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
859 structure of the climate, conflict, and socio-economic system in Kenya? A network analysis. 
860 2021 Nov 26 [cited 2023 Jul 27]; Available from: 
861 https://cgspace.cgiar.org/handle/10568/116265

862 64. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
863 structure of the climate, conflict, and socio-economic system in Zimbabwe? A network 
864 analysis. 2021 Nov 26 [cited 2023 Jul 27]; Available from: 
865 https://cgspace.cgiar.org/handle/10568/116260

866 65. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
867 structure of the climate, conflict, and socio-economic system in Mali? A network analysis. 2021 
868 Nov 26 [cited 2023 Jul 27]; Available from: https://cgspace.cgiar.org/handle/10568/116263

869 66. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
870 structure of the climate, conflict, and socio-economic system in Sudan? A network analysis. 
871 2021 Nov 26 [cited 2023 Jul 27]; Available from: 
872 https://cgspace.cgiar.org/handle/10568/116261

873 67. Basel A, Onivola Minoarivelo H, Craparo A, Läderach P, Pacillo G. What is the underlying 
874 structure of the climate, conflict, and socio-economic system in Uganda? A network analysis. 
875 2021 Nov 26 [cited 2023 Jul 27]; Available from: 
876 https://cgspace.cgiar.org/handle/10568/116259

877 68. Belli A, Mastrorillo M, Villa V. Econometric analysis: CGIAR Climate Security Observatory 
878 [Internet]. 2023 Jul [cited 2023 Aug 1]. Available from: 
879 https://cgspace.cgiar.org/handle/10568/131337

880 69. Celli V. Causal mediation analysis in economics: Objectives, assumptions, models. Journal of 
881 Economic Surveys. 2022;36(1):214–34. 

882 70. Imai K, Tingley D, Yamamoto T. Experimental designs for identifying causal mechanisms. 
883 Journal of the Royal Statistical Society: Series A (Statistics in Society). 2013;176(1):5–51. 

884 71. Baron RM, Kenny DA. The moderator–mediator variable distinction in social psychological 
885 research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social 
886 Psychology. 1986;51(6):1173–82. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


38

887 72. Helman D, Zaitchik BF, Funk C. Climate has contrasting direct and indirect effects on armed 
888 conflicts. Environ Res Lett. 2020 Sep;15(10):104017. 

889 73. Maystadt JF, Ecker O. Extreme Weather and Civil War: Does Drought Fuel Conflict in Somalia 
890 through Livestock Price Shocks? American Journal of Agricultural Economics. 2014;96(4):1157–
891 82. 

892 74. Dell M, Jones BF, Olken BA. What Do We Learn from the Weather? The New Climate-Economy 
893 Literature. Journal of Economic Literature. 2014 Sep;52(3):740–98. 

894 75. Burke M, Hsiang SM, Miguel E. Climate and Conflict. Annual Review of Economics. 
895 2015;7(1):577–617. 

896 76. Mellon J. Rain, Rain, Go Away: 195 Potential Exclusion-Restriction Violations for Studies Using 
897 Weather as an Instrumental Variable [Internet]. SocArXiv; 2021 [cited 2023 Jul 25]. Available 
898 from: https://osf.io/preprints/socarxiv/9qj4f/

899 77. Belli A, Villa V, Testa L, Haider SZ, Mastrorillo M. An Econometric Analysis of the Direct and 
900 Indirect Effects of Climate Variability on Conflict. The Case of Kenya. CGIAR FOCUS Climate 
901 Security; 2023. 

902 78. Villa V, Belli A, Haider SZ, Testa L, Mastrorillo M. An Econometric Analysis of the Direct and 
903 Indirect Effects of Climate Variability on Conflict. The Case of Senegal. CGIAR FOCUS Climate 
904 Security; 2023. 

905 79. Achicanoy HA, Mendez Alzate AC, Ramirez-Villegas J, Kenduiywo BK. Spatial Analysis: CGIAR 
906 Climate Security Observatory. 2023 Jul [cited 2023 Jul 27]; Available from: 
907 https://cgspace.cgiar.org/handle/10568/131277

908 80. Nowosad J. Motif: an open-source R tool for pattern-based spatial analysis. Landscape Ecology. 
909 2021;36:29–43. 

910 81. Rogers R, Sánchez-Querubín N, Kil A. Issue mapping for an ageing Europe. Amsterdam 
911 University Press; 2015. 

912 82. Carneiro B, Resce G, Ruscica G, Di Simone D. Social Media Analysis: CGIAR Climate Security 
913 Observatory. 2023 Mar [cited 2023 Jul 27]; Available from: 
914 https://cgspace.cgiar.org/handle/10568/131275

915 83. McDonald M. Discourses of climate security. Political Geography. 2013 Mar 1;33:42–51. 

916 84. Carneiro B, Resce G, Sapkota TB. Digital artifacts reveal development and diffusion of climate 
917 research. Scientific Reports. 2022;12(1):14146. 

918 85. Pearce W, Niederer S, Özkula SM, Sánchez Querubín N. The social media life of climate change: 
919 Platforms, publics, and future imaginaries. WIREs Clim Change [Internet]. 2019 Mar [cited 2023 
920 Jul 25];10(2). Available from: https://onlinelibrary.wiley.com/doi/10.1002/wcc.569

921 86. Falkenberg M, Galeazzi A, Torricelli M, Di Marco N, Larosa F, Sas M, et al. Growing polarization 
922 around climate change on social media. Nature Climate Change. 2022;12(12):1114–21. 

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


39

923 87. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
924 nexus? Mapping climate security policy narratives in Kenya. 2021 Dec 1 [cited 2023 Jul 25]; 
925 Available from: https://cgspace.cgiar.org/handle/10568/116457

926 88. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
927 nexus? Mapping climate security policy narratives in Senegal. 2021 Dec 1 [cited 2023 Jul 25]; 
928 Available from: https://cgspace.cgiar.org/handle/10568/116454

929 89. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
930 nexus? Mapping climate security policy narratives in Uganda. 2021 Dec 1 [cited 2023 Jul 25]; 
931 Available from: https://cgspace.cgiar.org/handle/10568/116452

932 90. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
933 nexus? Mapping climate security policy narratives in Sudan. 2021 Dec 1 [cited 2023 Jul 25]; 
934 Available from: https://cgspace.cgiar.org/handle/10568/116453

935 91. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
936 nexus? Mapping climate security policy narratives in Mali. 2021 Dec 1 [cited 2023 Jul 25]; 
937 Available from: https://cgspace.cgiar.org/handle/10568/116456

938 92. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
939 nexus? Mapping climate security policy narratives in Zimbabwe. 2021 Dec 1 [cited 2023 Jul 27]; 
940 Available from: https://cgspace.cgiar.org/handle/10568/116451

941 93. Carneiro B, Resce G, Läderach P, Pacillo G. Are policy makers aware of the climate security 
942 nexus? Mapping climate security policy narratives in Nigeria. 2021 Dec 1 [cited 2023 Jul 27]; 
943 Available from: https://cgspace.cgiar.org/handle/10568/116455

944 94. Schapendonk F, Sarzana C, Scartozzi C, Madurga-Lopez I, Pacillo G, Laderach P. Climate Security 
945 Policy Coherence and Awareness Analysis Report: East Africa and Kenya. 

946 95. Schapendonk F, Pacillo G, Sarzana C, Scartozzi CM, Savelli A, Madurga-Lopez IM, et al. Climate 
947 Security Policy Coherence and Awareness Analysis Report: West Africa and Senegal [Internet]. 
948 2022 Dec [cited 2023 Jul 27]. Available from: https://cgspace.cgiar.org/handle/10568/128060

949 96. CGIAR FOCUS Climate Security. Climate Security Observatory—Country Profile: Kenya. 2022 
950 [cited 2023 Jul 25]; Available from: https://cgspace.cgiar.org/handle/10568/127878

951 97. Security CFC. Climate Security Observatory Country profile: Senegal [Internet]. CGIAR FOCUS 
952 Climate Security; 2022 Dec [cited 2023 Jul 27]. Available from: 
953 https://cgspace.cgiar.org/handle/10568/127618

954 98. The World Bank Group. Climate Risk Profile: Kenya [Internet]. 2020. Available from: 
955 https://climateknowledgeportal.worldbank.org/sites/default/files/2021-01/15724-
956 WB_Kenya%20Country%20Profile-WEB.pdf

957 99. Lawrence TJ, Vilbig JM, Kangogo G, Fèvre EM, Deem SL, Gluecks I, et al. Shifting climate zones 
958 and expanding tropical and arid climate regions across Kenya (1980–2020). Regional 
959 Environmental Change. 2023;23(2):59. 

960 100. Government of Kenya, Ministry of Agriculture, Livestock, Fisheries and Irrigation,. Kenya 
961 Climate Smart Agriculture Implementation Framework-2018-2027 [Internet]. 2018. Available 
962 from: https://faolex.fao.org/docs/pdf/ken189345.pdf

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/


40

963 101. USAID. Climate Risks in Food for Peace Geographies: Kenya [Internet]. 2019 [cited 2023 Jul 27]. 
964 Available from: https://www.climatelinks.org/resources/climate-risks-food-peace-geographies-
965 kenya

966 102. Integrated Food Security Phase Classification. Kenya: IPC Acute Food Insecurity and Acute 
967 Malnutrition Analysis (July - December 2022) Published on September 28, 2022 - Kenya | 
968 ReliefWeb [Internet]. 2022 [cited 2023 Jul 27]. Available from: 
969 https://reliefweb.int/report/kenya/kenya-ipc-acute-food-insecurity-and-acute-malnutrition-
970 analysis-july-december-2022-published-september-28-2022

971 103. Ide T, Johnson MF, Barnett J, Krampe F, Le Billon P, Maertens L, et al. The Future of 
972 Environmental Peace and Conflict Research. Environmental Politics. 2023 Jan 2;0(0):1–27. 

973 104. Sahu AK. The Securitisation Of The Climate Change Issue. World Affairs: The Journal of 
974 International Issues. 2017;21(4):26–37. 

975

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a  Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.license EarthArXiv

http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/

