
Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-1 Total pages: 12 

 

Supplementary Material 4.A 

Table 4.A Feasibility assessment of overarching adaptation options 

Option Feasibility Enabling Conditions Constraints Examples 

Disaster risk 

management 

(DRM) 

High 

agreement 

that 

maximising 

synergies 

between 

DRM and 

adaptation 

can reduce 

vulnerability 

 

Medium 

evidence on 

feasibility  

Pools resources and expertise for risk 

reduction (Howes et al., 2015; Kelman et al., 

2015; Wallace, 2017) 

 

Integrates adaptation into existing 

management (Howes et al., 2015) 

 

Supports post-disaster recovery and 

reconstruction (Kelman et al., 2015; Kull et 

al., 2016) 

 

Engagement of local and Indigenous 

knowledge can improve preparedness and 

response (Chambers et al., 2017; 

Granderson, 2017; Kaya et al., 2016; 

Mawere and Mubaya, 2015; McNamara and 

Prasad, 2014) 

Uncertainty over projected climate 

impacts, absence of downscaled 

climate projections (de Leon and 

Pittock, 2017; van der Keur et al., 

2016; Wallace, 2017) 

 

Limited institutional, technical, and 

financial capacity in frontline 

agencies (de Leon and Pittock, 2017; 

Kita, 2017; Muñoz et al., 2016; 

Wallace, 2017) 

 

Adaptation and DRM communities 

operate separately (de Leon and 

Pittock, 2017; Kelman et al., 2015; 

Serrao-Neumann et al., 2015) 

Glacial lake outburst floods (GLOFs) 

1.5°C will increase risk of GLOFs (Cogley, 

2017; Kraaijenbrink et al., 2017). 

 

Infrastructural measures technically and 

economically unfeasible in many regions 

(Haeberli et al., 2017; Muñoz et al., 2016; 

Schwanghart et al., 2016; Watanabe et al., 

2016) 

 

Early warning systems (Anacona et al., 2015), 

and monitoring of dangerous lakes and 

surrounding slopes offer DRM opportunities 

(Emmer et al., 2016; Milner et al., 2017) 

 

Institutional leadership and community 

engagement essential for effectiveness 

(Anacona et al., 2015; Watanabe et al., 2016) 

Education 

and learning 

High 

agreement 

that 

education 

and learning 

can reduce 

vulnerability 

 

Medium 

evidence on 

feasibility  

Coproduction of solutions strengthens 

adaptation implementation (Butler et al., 

2016; Ford et al.; Thi Hong Phuong et al., 

2017)  

 

Social learning strengthens adaptation and 

affects longer-term change (Clemens et al., 

2015; Ensor and Harvey, 2015; Henly-

Shepard et al., 2015) 

 

International learning and cooperation 

mechanisms, supranational organizations 

(Vinke-de Kruijf and Pahl-Wostl, 2016), and 

international, collaborative projects 

Not appropriate in all circumstances 

(e.g. highly marginalized locations) 

(Ford et al., 2016)   

 

Education and learning on their own 

may not provide “enough adaptive 

capacity to respond to climate 

change” (Thi Hong Phuong et al., 

2017) 

 

Participation in and of itself does not 

necessarily build capacity (Ford et 

al., 2016) 

Participatory scenario planning (PSP) 

PSP is a process by which multiple stakeholders 

work together to envision future scenarios under 

a range of climatic conditions.  

 

PSP has been observed to facilitate the 

interaction of multiple knowledge systems, 

resulting in learning and the co-production of 

knowledge on adaptation (Flynn et al., 2018; 

Oteros-Rozas et al., 2015; Star et al., 2016; 

Tschakert et al., 2014). 
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(Cochrane et al., 2017; Harvey et al., 2017) 

can build adaptive capacity  

 

Financial 

options  

Insurance 

 

Medium 

agreement 

that 

insurance 

can reduce 

vulnerability 

 

Medium 

evidence on 

feasibility 

 

 

 

 

 

 

Buffers climate risk (Glaas et al., 2017; 

Jenkins et al., 2017; O’Hare et al., 2016; 

Patel et al., 2017; Wolfrom and Yokoi-Arai, 

2015). 

 

Shifts the mobilization of financial resources 

towards strategic approaches (Surminski et 

al., 2016) 

 

Incentivize investments and behavior that 

reduce exposure (Jenkins et al., 2017; 

Linnerooth-Bayer and Hochrainer-Stigler, 

2015; Shapiro, 2016). 

Can provide disincentives for 

reducing risk and can distort 

incentives for adaptation strategies 

(Annan and Schlenker, 2015; Nicola, 

2015) 

 

Underwrites a return to the ‘status-

quo’ rather than enabling adaptive 

behavior (O’Hare et al., 2016) 

 

Financial, social, and institutional 

barriers to implementation and 

uptake, especially in low income 

nations (García Romero and Molina, 

2015; Jin et al., 2016; Joyette et al., 

2015; Lashley and Warner, 2015) 

Crop insurance  

In Kenya during the 2011 drought, index-based 

insurance payouts for livestock reduced distress 

sales by 64% among better-off pastoralist 

households and reduced the likelihood of 

rationing food intake by 43% among poorer 

households (Hansen et al., 2017) 

 

In USA, (Annan and Schlenker, 2015) found 

insured crops were significantly more sensitive 

to extreme heat because insured farmers were 

disincentivised from investing in costly 

adaptation strategies since their insurance 

compensated any potential losses 

 

In Bangladesh low institutional trust and 

financial literacy means that fewer women enrol 

in weather-based crop insurance (Akter et al., 

2016) 

Financial 

options 

Catastrophe 

bonds 

 

Limited 

evidence on 

feasibility  

 

 

Spur risk reduction efforts as bonds become 

more valuable if the probability of a 

triggering event is reduced (Linnerooth-

Bayer and Hochrainer-Stigler, 2015) 

 

 

 

 

Requires adequate data collection to 

inform risk profile of bond (Joyette et 

al., 2015). 

 

Increasing frequency of 

“catastrophic” events will require 

increase in triggering threshold  

 

Pricing based only on exogenous 

risks (e.g. wind speed, rainfall) 

(Talbot and Barder, 2016) 

World Bank Cat bond issuance in Caribbean 

In 2007, the Caribbean Catastrophe Risk 

Insurance Facility formed to pool risk from 

tropical cyclones, earthquakes, and excess 

rainfalls (CCRIF, 2017; Murphy et al., 2012) 

 

36 payouts have been made to 13 governments, 

totalling USD$130.5 million, within 14 days of 

the event (CCRIF, 2017). Speed of payment 

allows countries to finance immediate 

needs(Murphy et al., 2012). 

-  

- Though widely perceived to be successful, 

evidence of success remains limited (Teh, 2015) 

Financial 

options 

Social 

protection  

Builds generic adaptive capacity and reduce 

social vulnerability (Eakin et al., 2014; 

Inadequate targeting, leakages, and 

lack of institutional architecture, 
Cash transfer programmes 
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High 

agreement 

that social 

protection 

can reduce 

vulnerability 

 

Medium 

evidence on 

feasibility   

Lemos et al., 2016; Schwan and Yu, 2017; 

Weldegebriel and Prowse, 2013). 

 

Must be complemented with a 

comprehensive climate risk management 

approach (Schwan and Yu, 2017) that also 

takes into account disaster risk management, 

adaptation, and vulnerability reduction goals 

(Davies et al., 2013) 

especially in LDCs (Ravi and Engler, 

2015; Schwan and Yu, 2017) 

 

Uncertainties about effectiveness of 

processes of delivering social 

protection (e.g. cash or “in-kind”). 

Necessary but insufficient to decrease 

households’ vulnerability if 

standalone (Lemos et al., 2016) 

 

When delivered without emphasis on 

vulnerability reduction, investments 

may be maladaptive in long run 

(Nelson et al., 2016) 

In sub-Saharan Africa, cash transfer 

programmes targeting poor communities have 

proven successful in smoothing household 

welfare and food security during droughts, 

strengthening community ties, and reducing 

debt levels (Asfaw et al., 2017; Asfaw and 

Davis, 2018; del Ninno et al., 2016). 

 

In Brazil, higher levels of income due to cash 

transfer programs have been linked to food 

security, as households are able to invest in 

irrigation, but there have been limited long-term 

investments in reducing vulnerability among the 

poorest households (Lemos et al., 2016; 

Mesquita and Bursztyn, 2016; Nelson et al., 

2016).  

Health 

services 

High 

agreement 

that when 

combined 

with iterative 

management 

can facilitate 

effective 

adaptation  

 

Medium 

evidence of 

feasibility 

 

 

1.5C will primarily exacerbate existing 

health challenges (Smith et al., 2014), which 

can be targeted by enhancing health services  

 

Can be mainstreamed into existing health 

services (WHO, 2015) 

 

Needs to be combined with iterative 

management involving regular monitoring of 

effectiveness in-light of climate impacts (Ebi 

and del Barrio, 2017; Hess and Ebi, 2016a) 

 

Collaboration with local stakeholders, public 

education campaigns, and the tailoring of 

communication to local needs are essential 

(Berry and Richardson, 2016; van Loenhout 

et al., 2016). 

Governance challenges: e.g. absence 

of coordination across scales, lack of 

mandate for action on adaptation 

(Baker-Austin et al., 2016; Kristie 

and del Barrio, 2017; Magnan et al., 

2016; Shimamoto and McCormick, 

2017)  

 

Absence of information and 

understanding on climate impacts 

(Nigatu et al., 2014; Sheehan et al., 

2017; Xiao et al., 2016). 

 

Many health services currently don’t 

consider climate change (Hess and 

Ebi, 2016b). 

Heat-wave early warning and response systems 

 

Heat wave early warning and response systems 

coordinate the implementation of multiple 

measures in response to predicted extreme 

temperatures (e.g. public announcements, 

opening public cooling shelters, distributing 

information on heat stress symptoms) and have 

been shown to be effective in a wide variety of 

contexts (Knowlton et al., 2014; Nitschke et al., 

2016, 2017; Takahashi et al., 2015). 

 

Human 

migration 

Growing 

evidence 

with low 

agreement  

Revising and adopting migration issues in 

national DRR policies, NAPs, and 

INDCs/NDCs (Kuruppu and Willie, 2015; 

Yamamoto et al., 2017),  

Research conducted on a “case by 

case” approach fails to provide the 

effective scaling of policy to national 

or international levels (Gemenne and 

Autonomous and planned relocation in SIDS 

and semi-arid regions 
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Low 

feasibility in 

many 

contexts  

 

Utilizing existing social protection 

programmes to manage climate-induced 

migration (Schwan and Yu, 2017),  

 

Moving away from ad hoc approaches to 

migration and displacement (Thomas and 

Benjamin, 2017). 

 

Migration can serve as an important risk 

management strategy, leading to increased 

incomes (Cattaneo and Peri, 2016). 

 

Migration might become the only feasible 

adaptation option in highly vulnerable areas 

(Betzold, 2015; Wilkinson et al., 2016)  

Blocher, 2017; Grecequet et al., 

2017). 

 

Few policies on migration exist at the 

national or sub-national scales 

(Yamamoto et al., 2017) 

 

Financial, social and ecological costs 

(Grecequet et al., 2017) 

 

Stress on urban system resources and 

services (Bhagat, 2017) 

 

Migrants at risk of insecure tenure, 

unsafe living conditions, and 

exclusion in their destinations 

(Bettini et al., 2016; Bhagat, 2017; 

Gioli et al., 2016; Schwan and Yu, 

2017) 

 

Currently, migration is improving access to 

financial and social capital and reducing risk 

exposure (e.g. in the Solomon Islands (Birk and 

Rasmussen, 2014)). The ad hoc nature of 

migration and displacement can be overcome by 

integrating disaster risk reduction and climate 

change adaptation in national sustainable 

development plans (Betzold, 2015).  

 

In dryland India, populations in rural regions 

already experiencing 1.5°C warming are 

migrating to cities (Gajjar et al., 2018) but are 

inadequately covered by existing policies 

(Bhagat, 2017).  

 

 

 

References 

Akter, S., Krupnik, T. J., Rossi, F., and Khanam, F. (2016). The influence of gender and product design on farmers’ preferences for weather-indexed crop 

insurance. Global Environmental Change 38, 217–229. 

Anacona, P. I., Mackintosh, A., and Norton, K. (2015). Reconstruction of a glacial lake outburst flood (GLOF) in the Engaño Valley, Chilean Patagonia: 

Lessons for GLOF risk management. Science of The Total Environment 527–528, 1–11. doi:https://doi.org/10.1016/j.scitotenv.2015.04.096. 

Annan, F., and Schlenker, W. (2015). Federal crop insurance and the disincentive to adapt to extreme heat. The American Economic Review 105, 262–266. 

Asfaw, S., Carraro, A., Davis, B., Handa, S., and Seidenfeld, D. (2017). Cash transfer programmes, weather shocks and household welfare: evidence from a 

randomised experiment in Zambia. Journal of Development Effectiveness 9, 419–442. doi:10.1080/19439342.2017.1377751. 

Asfaw, S., and Davis, B. (2018). “Can Cash Transfer Programmes Promote Household Resilience? Cross-Country Evidence from Sub-Saharan Africa,” in 

Climate Smart Agriculture : Building Resilience to Climate Change, eds. L. Lipper, N. McCarthy, D. Zilberman, S. Asfaw, and G. Branca (Cham: 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-5 Total pages: 12 

 

Springer International Publishing), 227–250. doi:10.1007/978-3-319-61194-5_11. 

Baker-Austin, C., Trinanes, J. A., Salmenlinna, S., Löfdahl, M., Siitonen, A., Taylor, N. G. H., et al. (2016). Heat Wave–Associated Vibriosis, Sweden and 

Finland, 2014. Emerging Infectious Diseases 22, 1216–1220. doi:10.3201/eid2207.151996. 

Berry, P., and Richardson, G. R. A. (2016). “Approaches for Building Community Resilience to Extreme Heat,” in Extreme Weather, Health, and 

Communities: Interdisciplinary Engagement Strategies, eds. S. L. Steinberg and W. A. Sprigg (Cham: Springer International Publishing), 351–388. 

doi:10.1007/978-3-319-30626-1_15. 

Bettini, G., Nash, S. L., and Gioli, G. (2016). One step forward, two steps back? The fading contours of (in)justice in competing discourses on climate 

migration. Geographical Journal. doi:10.1111/geoj.12192. 

Betzold, C. (2015). Adapting to climate change in small island developing states. Climatic Change 133, 481–489. doi:10.1007/s10584-015-1408-0. 

Bhagat, R. (2017). Migration, Gender and Right to the City. Economic & Political Weekly LII, 35–40. 

Birk, T., and Rasmussen, K. (2014). Migration from atolls as climate change adaptation: Current practices, barriers and options in Solomon Islands. Natural 

Resources Forum 38, 1–13. doi:10.1111/1477-8947.12038. 

Butler, J. R. A., Bohensky, E. L., Suadnya, W., Yanuartati, Y., Handayani, T., Habibi, P., et al. (2016). Scenario planning to leap-frog the Sustainable 

Development Goals: An adaptation pathways approach. Climate Risk Management 12, 83–99. doi:10.1016/j.crm.2015.11.003. 

Cattaneo, C., and Peri, G. (2016). The migration response to increasing temperatures. Journal of Development Economics 122, 127–146. 

CCRIF (2017). Annual Report 2016-2017. Grand Cayman. 

Chambers, L. E., Plotz, R. D., Dossis, T., Hiriasia, D. H., Malsale, P., Martin, D. J., et al. (2017). A database for traditional knowledge of weather and climate 

in the Pacific. Meteorological Applications 24, 491–502. doi:10.1002/met.1648. 

Clemens, M., Rijke, J., Pathirana, A., Evers, J., and Hong Quan, N. (2015). Social learning for adaptation to climate change in developing countries: insights 

from Vietnam. Journal of Water and Climate Change 8. doi:10.2166/wcc.2015.004. 

Cochrane, L., Cundill, G., Ludi, E., New, M., Nicholls, R. J., Wester, P., et al. (2017). A reflection on collaborative adaptation research in Africa and Asia. 

Regional Environmental Change 17, 1553–1561. doi:10.1007/s10113-017-1140-6. 

Cogley, J. G. (2017). Climate science: The future of Asia’s glaciers. Nature 549, 166–167. doi:10.1038/549166a. 

Davies, M., Béné, C., Arnall, A., Newsham, A., and Coirolo, C. (2013). Promoting Resilient Livelihoods through Adaptive Social Protection : Lessons from 

124 programmes in South Asia. 31, 27–58. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-6 Total pages: 12 

 

de Leon, E. G., and Pittock, J. (2017). Integrating climate change adaptation and climate-related disaster risk-reduction policy in developing countries: A case 

study in the Philippines. Climate and Development 9, 471–478. doi:10.1080/17565529.2016.1174659. 

del Ninno, C., Coll-Black, S., and Fallavier, P. (2016). “Social Protection: Building Resilience Among the Poor and Protecting the Most Vulnerable,” in 

Confronting Drought in Africa’s Drylands: Opportunities for Enhancing Resilience Africa Development Forum. (The World Bank), 165–184. 

doi:doi:10.1596/978-1-4648-0817-3_ch10. 

Eakin, H. C., Lemos, M. C., and Nelson, D. R. (2014). Differentiating capacities as a means to sustainable climate change adaptation. Global Environmental 

Change 27, 1–8. doi:10.1016/j.gloenvcha.2014.04.013. 

Ebi, K. L., and del Barrio, M. O. (2017). Lessons Learned on Health Adaptation to Climate Variability and Change: Experiences Across Low- and Middle-

Income Countries. Environmental Health Perspectives 125. doi:10.1289/EHP405. 

Emmer, A., Klimeš, J., Mergili, M., Vilímek, V., and Cochachin, A. (2016). 882 lakes of the Cordillera Blanca: An inventory, classification, evolution and 

assessment of susceptibility to outburst floods. CATENA 147, 269–279. doi:https://doi.org/10.1016/j.catena.2016.07.032. 

Ensor, J., and Harvey, B. (2015). Social learning and climate change adaptation: evidence for international development practice. Wiley Interdisciplinary 

Reviews: Climate Change 6, 509–522. doi:10.1002/wcc.348. 

Flynn, M., Ford, J., Pearce, T., Harper, S., and IHACC Research Team (2018). Participatory scenario planning and climate change impacts, adaptation, and 

vulnerability research in the Arctic. Environmental Science & Policy 79, 45–53. 

Ford, J. D., Stephenson, E., Cunsolo Willox, A., Edge, V., Farahbakhsh, K., Furgal, C., et al. (2016). Community-based adaptation research in the Canadian 

Arctic. Wiley Interdisciplinary Reviews: Climate Change 7, 175–191. doi:10.1002/wcc.376. 

Ford, J., Mya, S., Berrang-Ford, L., Llanos, A., Carcamo, C., Harper, S., et al. Preparing for the health impacts of climate change in Indigenous communities: 

The role of community-based adaptation. Global Environmental Change submitted. 

Gajjar, S., Singh, C., and Deshpande, T. (2018). Tracing back to move ahead: A review of development pathways that shape adaptation futures. Climate and 

Development in press. 

García Romero, H., and Molina, A. (2015). Agriculture and Adaptation to Climate Change: The Role of Insurance in Risk Management: The Case of 

Colombia. doi:10.18235/0000053#sthash.RN63bOLl.dpuf. 

Gemenne, F., and Blocher, J. (2017). How can migration serve adaptation to climate change? Challenges to fleshing out a policy ideal. Geographical Journal. 

doi:10.1111/geoj.12205. 

Gioli, G., Hugo, G., Costa, M. M., and Scheffran, J. (2016). Human mobility, climate adaptation, and development. Migration and Development 5, 165–170. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-7 Total pages: 12 

 

doi:10.1080/21632324.2015.1096590. 

Glaas, E., Keskitalo, E. C. H., and Hjerpe, M. (2017). Insurance sector management of climate change adaptation in three Nordic countries: the influence of 

policy and market factors. Journal of Environmental Planning and Management 60, 1601–1621. doi:10.1080/09640568.2016.1245654. 

Granderson, A. A. (2017). The Role of Traditional Knowledge in Building Adaptive Capacity for Climate Change: Perspectives from Vanuatu. Weather, 

Climate, and Society 9, 545–561. doi:10.1175/WCAS-D-16-0094.1. 

Grecequet, M., DeWaard, J., Hellmann, J. J., and Abel, G. J. (2017). Climate Vulnerability and Human Migration in Global Perspective. Sustainability 9, 720. 

doi:10.3390/su9050720. 

Haeberli, W., Schaub, Y., and Huggel, C. (2017). Increasing risks related to landslides from degrading permafrost into new lakes in de-glaciating mountain 

ranges. Geomorphology 293, 405–417. doi:https://doi.org/10.1016/j.geomorph.2016.02.009. 

Hansen, J., Rose, A., and Hellin, J. (2017). Prospects for scaling up the contribution of index insurance to smallholder adaptation to climate risk. 

Harvey, B., Pasanen, T., Pollard, A., and Raybould, J. (2017). Fostering Learning in Large Programmes and Portfolios: Emerging Lessons from Climate 

Change and Sustainable Development. Sustainability 9, 315. doi:10.3390/su9020315. 

Henly-Shepard, S., Gray, S. A., and Cox, L. J. (2015). The use of participatory modeling to promote social learning and facilitate community disaster 

planning. Environmental Science & Policy 45, 109–122. doi:10.1016/j.envsci.2014.10.004. 

Hess, J. J., and Ebi, K. L. (2016a). Iterative management of heat early warning systems in a changing climate. Annals of the New York Academy of Sciences 

1382, 21–30. 

Hess, J. J., and Ebi, K. L. (2016b). Iterative management of heat early warning systems in a changing climate. Annals of the New York Academy of Sciences. 

doi:10.1111/nyas.13258. 

Howes, M., Tangney, P., Reis, K., Grant-Smith, D., Heazle, M., Bosomworth, K., et al. (2015). Towards networked governance: improving interagency 

communication and collaboration for disaster risk management and climate change adaptation in Australia. Journal of Environmental Planning and 

Management 58, 757–776. doi:10.1080/09640568.2014.891974. 

Jenkins, K., Surminski, S., Hall, J., and Crick, F. (2017). Assessing surface water flood risk and management strategies under future climate change: Insights 

from an Agent-Based Model. Science of the Total Environment 595, 159–168. doi:10.1016/j.scitotenv.2017.03.242. 

Jin, J., Wang, W., and Wang, X. (2016). Farmers’ Risk Preferences and Agricultural Weather Index Insurance Uptake in Rural China. International Journal 

of Disaster Risk Science 7, 366–373. doi:10.1007/s13753-016-0108-3. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-8 Total pages: 12 

 

Joyette, A. R. T., Nurse, L. A., and Pulwarty, R. S. (2015). Disaster risk insurance and catastrophe models in risk-prone small Caribbean islands. Disasters 

39, 467–492. doi:10.1111/disa.12118. 

Kaya, H. O., Koitsiwe, M., and Nkondo, G. M. (2016). African Indigenous Knowledge Systems and Natural Disaster Management in North West Province, 

South Africa. Journal of Human Ecology 53, 101–105. 

Kelman, I., Gaillard, J. C., and Mercer, J. (2015). Climate Change’s Role in Disaster Risk Reduction’s Future: Beyond Vulnerability and Resilience. 

International Journal of Disaster Risk Science 6, 21–27. doi:10.1007/s13753-015-0038-5. 

Kita, S. M. (2017). “Government Doesn’t Have the Muscle”: State, NGOs, Local Politics, and Disaster Risk Governance in Malawi. Risk, Hazards & Crisis 

in Public Policy 8, 244–267. doi:10.1002/rhc3.12118. 

Knowlton, K., Kulkarni, P. S., Azhar, S. G., Mavalankar, D., Jaiswal, A., Connolly, M., et al. (2014). Development and Implementation of South Asia’s First  

Heat-Health Action Plan in Ahmedabad (Gujarat, India). International Journal of Environmental Research and Public Health  11. 

doi:10.3390/ijerph110403473. 

Kraaijenbrink, P. D. A., Bierkens, M. F. P., Lutz, A. F., and Immerzeel, W. W. (2017). Impact of a global temperature rise of 1.5 degrees Celsius on Asia’s 

glaciers. Nature 549, 257–260. doi:10.1038/nature23878. 

Kristie, L. E., and del Barrio, M. O. (2017). Lessons Learned on Health Adaptation to Climate Variability and Change: Experiences Across Low- and Middle-

Income Countries. Environmental Health Perspectives 125, 72pp. doi:10.1289/EHP405. 

Kull, D., Gitay, H., Bettencourt, S., Reid, R., Simpson, A., and McCall, K. (2016). “Building Resilience: World Bank Group Experience in Climate and 

Disaster Resilient Development,” in Climate Change Adaptation Strategies -- An Upstream-downstream Perspective, eds. N. Salzmann, C. Huggel, S. 

U. Nussbaumer, and G. Ziervogel (Cham: Springer International Publishing), 255–270. doi:10.1007/978-3-319-40773-9_14. 

Kuruppu, N., and Willie, R. (2015). Barriers to reducing climate enhanced disaster risks in Least Developed Country-Small Islands through anticipatory 

adaptation. Weather and Climate Extremes 7, 72–83. doi:10.1016/j.wace.2014.06.001. 

Lashley, J. G., and Warner, K. (2015). Evidence of demand for microinsurance for coping and adaptation to weather extremes in the Caribbean. Climatic 

Change 133, 101–112. doi:10.1007/s10584-013-0922-1. 

Lemos, M. C., Lo, Y. J., Nelson, D. R., Eakin, H., and Bedran-Martins, A. M. (2016). Linking development to climate adaptation: Leveraging generic and 

specific capacities to reduce vulnerability to drought in NE Brazil. Global Environmental Change 39, 170–179. doi:10.1016/j.gloenvcha.2016.05.001. 

Linnerooth-Bayer, J., and Hochrainer-Stigler, S. (2015). Financial instruments for disaster risk management and climate change adaptation. Climatic Change 

133, 85–100. doi:10.1007/s10584-013-1035-6. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-9 Total pages: 12 

 

Magnan, A. K., Schipper, E. L. F., Burkett, M., Bharwani, S., Burton, I., Eriksen, S., et al. (2016). Addressing the risk of maladaptation to climate change. 

Wiley Interdisciplinary Reviews: Climate Change 7, 646–665. doi:10.1002/wcc.409. 

Mawere, M., and Mubaya, T. R. (2015). “Indigenous Mechanisms for Disaster Risk Reduction: How the Shona of Zimbabwe Managed Drought and 

Famine?,” in Harnessing Cultural Capital for Sustainability: A Pan Africanist Perspective, eds. M. Mawere and S. Awuah-Nyamekye (Mankon, 

Cameroon: Langaa Research and Publishing CIG), 1. 

McNamara, K. E., and Prasad, S. S. (2014). Coping with extreme weather: Communities in Fiji and Vanuatu share their experiences and knowledge. Climatic 

Change 123, 121–132. doi:10.1007/s10584-013-1047-2. 

Mesquita, P. S., and Bursztyn, M. (2016). Integration of social protection and climate change adaptation in Brazil. British Food Journal 118, 3030–3043. 

doi:10.1108/BFJ-02-2016-0082. 

Milner, A. M., Khamis, K., Battin, T. J., Brittain, J. E., Barrand, N. E., Füreder, L., et al. (2017). Glacier shrinkage driving global changes in downstream 

systems. Proceedings of the National Academy of Sciences  114, 9770–9778. doi:10.1073/pnas.1619807114. 

Muñoz, R., Gonzales, C., Price, K., Rosario, A., Huggel, C., Frey, H., et al. (2016). “Managing Glacier Related Risks Disaster in the Chucchún Catchment, 

Cordillera Blanca, Peru BT  - Climate Change Adaptation Strategies – An Upstream-downstream Perspective,” in, eds. N. Salzmann, C. Huggel, S. U. 

Nussbaumer, and G. Ziervogel (Cham: Springer International Publishing), 59–78. doi:10.1007/978-3-319-40773-9_4. 

Murphy, A. G., Hartell, J., Cárdenas, V., and Skees, J. R. (2012). Risk Management Instruments for Food Price Volatility and Weather Risk in Latin America 

and the Caribbean: The Use of Risk Management Instruments. 

Nelson, D. R., Lemos, M. C., Eakin, H., and Lo, Y.-J. (2016). The limits of poverty reduction in support of climate change adaptation. Environmental 

Research Letters 11, 94011. doi:10.1088/1748-9326/11/9/094011. 

Nicola, F. (2015). The impact of weather insurance on consumption, investment, and welfare. Quantitative Economics 6, 637–661. 

Nigatu, A. S., Asamoah, B. O., and Kloos, H. (2014). Knowledge and perceptions about the health impact of climate change among health sciences students 

in Ethiopia: a cross-sectional study. BMC Public Health 14, 587. doi:10.1186/1471-2458-14-587. 

Nitschke, M., Krackowizer, A., Hansen, L. A., Bi, P., and Tucker, R. G. (2017). Heat Health Messages: A Randomized Controlled Trial of a Preventative 

Messages Tool in the Older Population of South Australia. International Journal of Environmental Research and Public Health  14. 

doi:10.3390/ijerph14090992. 

Nitschke, M., Tucker, G., Hansen, A., Williams, S., Zhang, Y., and Bi, P. (2016). Evaluation of a heat warning system in Adelaide, South Australia, using 

case-series analysis. BMJ open 6, e012125. doi:10.1136/bmjopen-2016-012125. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-10 Total pages: 12 

 

O’Hare, P., White, I., and Connelly, A. (2016). Insurance as maladaptation: Resilience and the “business as usual” paradox. Environment and Planning C: 

Government and Policy 34, 1175–1193. doi:10.1177/0263774X15602022. 

Oteros-Rozas, E., Martin-Lopez, B., Daw, T. M., Bohensky, E. L., Butler, J. R. A., Hill, R., et al. (2015). Participatory scenario planning in place-based 

social-ecological research: insights and experiences from 23 case studies. Ecology and Society 20. doi:10.5751/es-07985-200432. 

Patel, R., Walker, G., Bhatt, M., and Pathak, V. (2017). The Demand for Disaster Microinsurance for Small Businesses in Urban Slums: The Results of 

Surveys in Three Indian Cities. PLoS Currents 9, ecurrents.dis.83315629ac7cae7e2c4f78c589a3ce1c. 

doi:10.1371/currents.dis.83315629ac7cae7e2c4f78c589a3ce1c. 

Ravi, S., and Engler, M. (2015). Workfare as an Effective Way to Fight Poverty: The Case of India’s NREGS. World Development 67, 57–71. 

doi:10.1016/j.worlddev.2014.09.029. 

Schwan, S., and Yu, X. (2017). Social protection as a strategy to address climate-induced migration. International Journal of Climate Change Strategies and 

Management, IJCCSM-01-2017-0019. doi:10.1108/IJCCSM-01-2017-0019. 

Schwanghart, W., Worni, R., Huggel, C., Stoffel, M., and Korup, O. (2016). Uncertainty in the Himalayan energy–water nexus: estimating regional exposure 

to glacial lake outburst floods. Environmental Research Letters 11, 74005. doi:10.1088/1748-9326/11/7/074005. 

Serrao-Neumann, S., Crick, F., Harman, B., Schuch, G., and Choy, D. L. (2015). Maximising synergies between disaster risk reduction and climate change 

adaptation: Potential enablers for improved planning outcomes. Environmental Science and Policy 50, 46–61. doi:10.1016/j.envsci.2015.01.017. 

Shapiro, S. (2016). The realpolitik of building codes: overcoming practical limitations to climate resilience. Building Research & Information 44, 490–506. 

doi:10.1080/09613218.2016.1156957. 

Sheehan, M. C., Fox, M. A., Kaye, C., and Resnick, B. (2017). Integrating Health into Local Climate Response: Lessons from the U.S. CDC Climate-Ready 

States and Cities Initiative. Environmental Health Perspectives 125. doi:10.1289/EHP1838. 

Shimamoto, M. M., and McCormick, S. (2017). The Role of Health in Urban Climate Adaptation: An Analysis of Six U.S. Cities. Weather, Climate, and 

Society. doi:10.1175/WCAS-D-16-0142.1. 

Smith, K. R., Aranda, C., Sutherland Trinidad, J., Yamamoto, S., Woodward, A., Campbell-Lendrum, D., et al. (2014). “Human health: Impacts, adaptation, 

and co-benefits,” in Climate change 2014: Impacts, adaptation, and vulnerability. Part a: Global and sectoral aspects, eds. C. B. Field, V. R. Barros, D. 

J. Dokken, K. J. Mach, M. D. Mastrandrea, and T. E. Bilir (Cambridge, United Kingdom and New York, NY, USA: Cambridge University Press), 709–

754. doi:10.1017/CBO9781107415379.016. 

Star, J., Rowland, E. L., Black, M. E., Enquist, C. A. F., Garfin, G., Hoffman, C. H., et al. (2016). Supporting adaptation decisions through scenario planning: 

Enabling the effective use of multiple methods. Climate Risk Management 13, 88–94. doi:https://doi.org/10.1016/j.crm.2016.08.001. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-11 Total pages: 12 

 

Surminski, S., Bouwer, L. M., and Linnerooth-Bayer, J. (2016). How insurance can support climate resilience. Nature Climate Change 6, 333–334. 

doi:10.1038/nclimate2979. 

Takahashi, N., Nakao, R., Ueda, K., Ono, M., Kondo, M., Honda, Y., et al. (2015). Community Trial on Heat Related-Illness Prevention Behaviors and 

Knowledge for the Elderly. International Journal of Environmental Research and Public Health  12. doi:10.3390/ijerph120303188. 

Talbot, T., and Barder, O. (2016). Payouts for Perils: Why Disaster Aid Is Broken, and How Catastrophe Insuranc e Can Help to Fix It. Washington DC. 

Teh, T.-L. (2015). Sovereign disaster risk financing and insurance impact appraisal. British Actuarial Journal 20, 241–256. doi:DOI: 

10.1017/S1357321715000033. 

Thi Hong Phuong, L., Biesbroek, G. R., and Wals, A. E. J. (2017). The interplay between social learning and adaptive capacity in climate change adaptation: 

A systematic review. NJAS - Wageningen Journal of Life Sciences 82, 1–9. doi:10.1016/j.njas.2017.05.001. 

Thomas, A., and Benjamin, L. (2017). Policies and mechanisms to address climate-induced migration and displacement in Pacific and Caribbean small island 

developing states. International Journal of Climate Change Strategies and Management, IJCCSM-03-2017-0055. doi:10.1108/IJCCSM-03-2017-0055. 

Tschakert, P., Dietrich, K., Tamminga, K., Prins, E., Shaffer, J., Liwenga, E., et al. (2014). Learning and Envisioning under Climatic Uncertainty: An African 

Experience. Environment and Planning A 46, 1049–1068. doi:10.1068/a46257. 

van der Keur, P., van Bers, C., Henriksen, H. J., Nibanupudi, H. K., Yadav, S., Wijaya, R., et al. (2016). Identification and analysis of uncertainty in disaster 

risk reduction and climate change adaptation in South and Southeast Asia. International Journal of Disaster Risk Reduction 16, 208–214. 

doi:https://doi.org/10.1016/j.ijdrr.2016.03.002. 

van Loenhout, A. J., Rodriguez-Llanes, M. J., and Guha-Sapir, D. (2016). Stakeholders’ Perception on National Heatwave Plans and Their Local 

Implementation in Belgium and The Netherlands. International Journal of Environmental Research and Public Health  13. doi:10.3390/ijerph13111120. 

Vinke-de Kruijf, J., and Pahl-Wostl, C. (2016). A multi-level perspective on learning about climate change adaptation through international cooperation. 

Environmental Science & Policy 66, 242–249. doi:10.1016/j.envsci.2016.07.004. 

Wallace, B. (2017). A framework for adapting to climate change risk in coastal cities. Environmental Hazards 16, 149–164. 

doi:10.1080/17477891.2017.1298511. 

Watanabe, T., Byers, A. C., Somos-Valenzuela, M. A., and McKinney, D. C. (2016). “The Need for Community Involvement in Glacial Lake Field Research: 

The Case of Imja Glacial Lake, Khumbu, Nepal Himalaya,” in Climate Change, Glacier Response, and Vegetation Dynamics in the Himalaya: 

Contributions Toward Future Earth Initiatives, eds. R. B. Singh, U. Schickhoff, and S. Mal (Cham: Springer International Publishing), 235–250. 

doi:10.1007/978-3-319-28977-9_13. 



Second Order Draft Chapter 4 IPCC SR1.5 

Do Not Cite, Quote or Distribute 4-12 Total pages: 12 

 

Weldegebriel, Z. B., and Prowse, M. (2013). Climate-Change Adaptation in Ethiopia: To What Extent Does Social Protection Influence Livelihood 

Diversification? Development Policy Review 31, o35–o56. doi:10.1111/dpr.12038. 

WHO (2015). Lessons learned on health adaptation to climate variability and change: experiences across low- and middle-income countries. 

Wilkinson, E., Schipper, L., Simonet, C., and Kubik, Z. (2016). Climate change, migration and the 2030 Agenda for Sustainable Development. London: 

Overseas Development Institute (ODI). 

Wolfrom, L., and Yokoi-Arai, M. (2015). Financial instruments for managing disaster risks related to climate change. OECD Journal: Financial Market 

Trends 2015, 25–47. 

Xiao, J., Fan, W., Deng, Y., Li, S., and Yan, P. (2016). Nurses’ knowledge and attitudes regarding potential impacts of climate change on public health in 

central of China. International Journal of Nursing Sciences 3, 158–161. doi:https://doi.org/10.1016/j.ijnss.2016.04.002. 

Yamamoto, L., Serraglio, D. A., and Cavedon-Capdeville, F. de S. (2017). Human mobility in the context of climate change and disasters: a South American 

approach. International Journal of Climate Change Strategies and Management, IJCCSM-03-2017-0069. doi:10.1108/IJCCSM-03-2017-0069. 

 

 


