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Executive Summary
Individuals living in developing countries are disproportionately affected by the impacts of climate change.
Insurance can help mitigate these impacts by redistributing risk. The United Nations has identified insurance as
one of the key strategies to improve the resilience of developing countries in the long run. Climate risk
insurance helps promote economic growth by stabilizing consumption and reducing the risks of investment, and
incentivizes the development of adaptation and mitigation mechanisms to restrain the acceleration of climate
change. However, creating the market conditions for insurance is a complicated issue due to the plethora of
information problems and uncertainty that arises for both the suppliers and buyers of insurance. These problems
can be overcome, however, through the strategic implementation of policies, but will require the political will of
politicians.
The paper is broken down into four main sections. First, the paper explains what climate insurance is. It then
outlines the key benefits of climate risk insurance, and then moves onto the important challenges that
developing countries must overcome to create the foundations for an insurance market. Finally, it reviews the
potential solutions to the challenge.
Introduction
The costs and damages due to climate change are increasing now more quickly than ever. The
Intergovernmental Panel on Climate Change has pointed out the relationship between climate change and issues
like the increased frequency of extreme weather events, higher probability of dangerous disease vectors, altered
hydrological systems, food insecurity, ecosystem degradation and similar challenges (Linnerooth-Bayer et. al
2009, p. 382). Poor and vulnerable populations living in developing countries will incur the majority of these
costs despite the fact that most carbon emissions throughout history have come from developed nations.
Over the past quarter-century, over 95% of the deaths that were caused by natural disasters happened in
developing countries, and direct economic costs, which averaged to about $100 billion per year in the most
recent decades, were twice as likely in low-income countries than in high-income countries (Linnerooth-Bayer
et. al, 2009, p. 382). In low-income countries, only about 1% of the losses were insured. This lack of coverage
has resulted in significant long term economic, social, and political consequences. The combination of
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exhausted tax bases, underdeveloped infrastructure, and indebtedness has limited the ability for many
developing countries to raise the necessary capital to recover from these circumstances and restore damaged
environments to pre-weather event conditions.
This poses not only ethical questions about how we can create a more just society, but also about the strategies
we need to adopt to mitigate the climate change impacts on these vulnerable communities.
Numerous solutions have been proposed to help ensure that disadvantaged peoples become more resilient to
these environmental consequences including better land-use planning, technological improvements to increase
the durability of existing infrastructure, investments through microloans, aid from charitable organizations, and
other resources. One of the best and most underrepresented solutions, however, is climate risk insurance.
This paper focuses on climate risk insurance in developing countries and how markets can spread risk to ensure
climate change adaptation and mitigation.
What is Climate Insurance?
Climate risk insurance is a guarantee by a government or business of payout in instances where damage has
been inflicted onto the holder due to natural and extreme weather events. This paper focuses on two primary
insurance schemes: indemnity insurance and index insurance.
(i) Types of Insurance
Indemnity insurance is calculated by measuring the degree of damage to the insured asset soon after the
occurrence of the extreme weather event. Indemnity insurance is generally available in developed countries and
covers a wide array of different disasters (Quesne et. al 2017, pg. 19).
Index insurance is payment determined by a proxy index instead of the damage to the actual asset. They are
mainly used to insure against the risk of large scale events like prolonged drought or flooding, hurricanes,
earthquakes, and similar catastrophes. An example of a proxy index would be livestock mortality or the
reduction in yield in a specific area due to the disaster. Examples of index insurance schemes include the
Chinese Agricultural Scheme, which covers around 160 million people (Hess & Hazel, 2016, pg. 14). Index
insurance plans generally have lower transaction costs and are more expedited payments by virtue of the fact
that payments do not need to be individualized and can be dispersed once a threshold has been met.
This paper tries to focus on these two schemes because they are the most well established in developed
countries, and the most basic types of insurance. However, many other types exist. Catastrophe bonds, for
example, transfer risks from insurance agencies to hedge funds, asset managers, and other investors. The idea is
that investors are payed a coupon at maturity date if there is no catastrophe. If there is one, then the bond is
triggered, and investors don’t receive payment. The money generated from the bonds would cover the cost of
damages caused by the event. Other insurance innovations include reinsurance schemes, whereby insurers work
with other insurers to spread out the risks associated with each individual insurance agency.
(ii) Insured Party Breakdown
There are three ways to characterize insured parties as well. Microlevel insurance is provided to individuals,
households, and small - medium sized enterprise businesses (SME). The positive benefit of microlevel
insurance is that plans can be tailored to fit the concerns of individual people. Mesolevel insurance is provided
to associations, local authorities, regional institutions, cooperatives, and similar organizations. Insurance
payouts are distributed to these organizations, which provide resources to individuals within the group or use
these networks to distribute payouts to individual members. The benefit of mesolevel insurance is that payouts
tend to be expedited. Finally, there are marcolevel insurance plans which are tailored specifically for sovereign
countries (Schaefer & Waters, 2016, p. 42).
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(iii) International Consensus
Three key international frameworks emphasize the role of climate insurance: the UNFCCC charter, the Paris
Agreement, and the Sendai Framework.
Climate risk insurance has long been recognized by the United Nations Framework Convention on Climate
Change (UNFCCC) in Article 4.8 as being essential in mitigating the adverse impacts of climate change. It puts
special emphasis on the role insurance plays as a response measure to the effects global warming has on the
world’s most vulnerable countries like small island nations, nations in arid and semi-arid areas, nations with
low-lying coastal areas, etc (UNFCCC 1992, pg. 14).
Insurance management systems are also included in Article 8 of the Paris Agreement, which focuses
specifically on “the importance of averting, minimizing and addressing loss and damage associated with the
adverse effects of climate change” (UNFCCC 2015, pg. 26).
The UNFCCC has transformed these words into action by partly sponsoring the Munich Climate Insurance
Initiative, an internationally recognized research collaboration that focuses on climate risk management and risk
transfers. MCII innovates new ways of applying insurance to complement risk management and adaptation in
existing countries and also tests these risk transfer tools in projects to establish proof of concept and identify
replicability. It also provides feedback to governments and policy makers, affects regulatory standards, and
works closely with the United Nations, local governments, and private enterprises (Munich Climate Insurance
Initiative, 2017).
It is also essential to achieve the goals outlined in the Sendai Framework for Risk Reduction, which is the first
major agreement in the post-2015 agenda that has targets focused specifically on adaptation efforts. The United
Nations International Strategy for Disaster Reduction (UNISDR) has been mandated by the United Nations to
serve as the governing body and coordinator for disaster risk reduction and to ensure the synergy of the United
Nation’s disaster reduction activities (UNISDR, 2017).
Why is climate insurance important for climate change resilience?
There are two main benefits that climate risk insurance can provide. First, climate insurance help the
macroeconomy recover from demand and supply shocks, and enables individuals to have a stopgap measure
against their economic losses. Second, insurance promotes adaptation and mitigation by promoting the
implementation of climate risk reduction measures like natural disaster defenses, sustainable growth and
development, improvement to information accuracy, and the development of early warning systems
(Linnerooth-Bayer et. al, 2009. p.391).
(i) Economic Benefits
Insurance affects the macroeconomy because developing countries without insurance generally have lower
sovereign debt ratings and businesses operating within the country’s borders have their ratings hurt as well
(Golnaraghi et. al, 2016, p. 11). Lower ratings signal to investors that the country or business is more likely to
default on its debt, making it harder for investors to stomach investments. Insurance also reduces default
probabilities since there is a financial safety net that reduces the financial burden due to losses. This results in
lower interest rates and more long term investments (International Labor Organization, 2016, p. 2). Insurance
also acts as a financial stabilizer, helping to smooth the aggregate consumption of individuals during
idiosyncratic shocks like natural disasters (International Labor Organization, 2016, p. 1).
Evidence indicates that although major natural catastrophes have significant effects on macroeconomic activity,
it is primarily uninsured losses that substantially drive down economic output in the long run. Insured losses
have generally inconsequential, or even positive effects on economy activity. Further data differentiation shows
that low to middle income countries suffer more when people are uninsured, but can also recover more quickly
when insured (Peter et. al 2012, p. 21).
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Governments also have reduced financial burdens when insurance companies can take up the burden. Risk
transfer avoids the long term costs to financial stability, social development, and economic output. Insurance
payouts free up public resources that would have otherwise been used for response and recovery measures
rather than on more productive investments. In other words, insurance has the effect of opening up the funds for
other services (FSD Africa & CENFRI 2016, p. 10).
Regular and consistent premium payment before a natural disaster also reduces the cost of having the pay the
upfront costs of disaster management if a crisis hits. For example, in 2012, when a drought hit Uruguay, the
government was forced to purchase electricity on the international spot market. The high energy prices at the
time forced Uruguay into a deficit; insurance would have reduced exposure to such volatility. This encouraged
Uruguay to reduce its financial exposure and enter into a risk reduction transaction with the World Bank based
on rainfall data and oil price data. If precipitation fell below a certain level, the contract with the World Bank
would be triggered and Urugruay would receive up to $450 million; the specific payout depended on oil prices.
If oil prices were high, then the payout would be greater to offset the higher cost of fuel purchases (Baur &
Parker 2015, p. 90). This helped Uruguay shield its economy from natural disasters.
(ii) Long Term Risk Reduction
Climate insurance incentivizes risk reduction behavior on both a micro and macro scale, and incentivizes
countries to implement data driven solutions. For example, the African Risk Capacity (ARC) is a Specialized
Agency of the African Union that uses risk pooling to create climate response systems to help African nations
meet the needs of people who are affected by natural disasters. ARC has changed the behavior of member states
by encouraging more preventative measures. The incentives occur through conditionality requirements. The
ARC charges member countries premiums for insurance, but a reduction in premiums is possible when
countries use existing technology to bolster resilience measures against climate change. The ARC also funds
member states’ climate contingency plans when there are excessive premiums. ARC approves these
contingency plans and subsequently provide payouts which help countries building capacity (African Risk
Capacity, 2016).
Microlevel insurance plans utilize similar strategies. In an analysis of flood insurance plans, the authors found
that insurance incentivizes resilience improvement. The modified National Agricultural Insurance Scheme in
India, for example offers discounts on insurance to all farmers in an area if they adopt better water conservation
techniques and sustainable farming practices. This incentivizes people to implement mitigation strategies that
promote the conservation of water and this also tackles the root cause of environmental degradation. The
scheme encourages the adoption of progressive farming techniques, and the utilization of more efficient
technology in agriculture (Surminski & Oramas-Dorta, 2011, p. 17).
An even more nuanced strategy is the R4 Initiative, whereby farmers that may not have the capacity to pay the
full costs of insurance can work for their insurance coverage by partaking in community projects that improve
irrigation and soil management. This has the doubled benefit of encouraging people to become more
environmentally literate, and helps them identify the critical risk reduction activities necessary to improve
resilience in their local communities (Oxfam, 2011, pg. 2).
Risk based pricing is also an excellent signaling method that informs individuals about where the riskiest areas
to live are. Differentiation between risk categories acts to dampen demand for a home in an at-risk location.
Higher insurance costs mean the area is more at risk, and serves as a deterrent for people who don’t have the
capital to protect themselves from environmental damage (Surminski & Oramas-Dorta, 2011, p. 17).
What are the challenges to climate risk insurance?
The challenges to the development of climate risk insurance can be broken down into two categories: supplyside obstacles and demand-side obstacles. Supply-side obstacles explain why governments and businesses have
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a hard time providing insurance schemes. Demand-side obstacles explain why the target audience for insurance
may not purchase insurance even if it were readily available.
(i) Supply-side Obstacles
Governments play a pivotal role in laying down the foundations for businesses to foster in developing countries.
They need to establish a stable regulatory and legal environment, and promote efficient policies by reducing
information asymmetries and by encouraging people with low level risk awareness to purchase insurance. A
stable regulatory environment consists of characteristics like well defined property rights, clear land zoning
laws, and targeted subsidies (Golnaraghi et. al, 2016, p. 10). This would minimize the challenges that private
entities face when trying to start a business. Unfortunately, developing countries generally do not have a stable
regulatory framework. Developing countries like Kenya and Venezuela are plagued by the whims of
charismatic leaders who subvert the rule of law when they feel it is beneficial for them. Poor governance results
in low confidence that investments made into developing countries will generate sufficient return for the risks
incurred.
Additionally, governments currently do not have the necessary information to address climate change. This
poses a significant impediment to the development of a thriving insurance market. There is no systematic
collection of disaster-related loss and damage data, or socio-economic data meaning the public sector doesn’t
have the sustained capacity for identifying and analyzing the risks associated with extreme weather events and
natural disasters. Often times, even if data is available, this information is siloed off in different levels and
ministries of government, suffocating the potential for collaboration (Golnaraghi et. al 2016, p. 8).
Private entities face challenges regarding the distribution and implementation of climate risk insurance as well.
It is difficult to attract the necessary number of people to sufficiently diversify the risks in an insurance scheme.
Additionally, insured losses are not independent but instead correlated, especially when it comes to extreme
weather event insurance where large groups of people can be affected all at once. The technical challenge of
properly pricing insurance policies and competing in developing market is also extremely uncertain. This acts as
a deterrent for businesses who want to enter the market but can’t because of excessive risk. This is compounded
by the fact that uncertainty expands as we progress into the future, so it’s very difficult to price accurately in
longer time horizons (Peter et. al, 2012, p. 9).
(ii) Demand Side Obstacles
Lack of financial literacy is another key impediment to people buying health insurance. Insurance products are
complicated financial instruments and their complexity is a critical obstacle; it discourages at risk individuals
from purchasing insurance. Individuals who are unaware about the benefits of insurance and the importance of
risk pooling are less inclined to purchase the product. Research also seems to indicate that individuals are
generally more likely to underestimate the probability of disasters hurting them (Gaurav et. al 2011, p. 24).
There need to be measures in place to increase the affordability of insurance for poor and vulnerable peoples as
well. The information problems that create supply-side barriers also raise similar issues when it comes to the
costs of providing insurance. Climate risk insurance premiums can be broken down into three parts: the cost of
the baseline risk, which is related to the size of the geographical area being insured, the cost of the risk due to a
natural disaster, and the markup costs which consist of the charges associated with setting up and implementing
the insurance scheme like administration costs and transaction costs. Because of the underdeveloped markets
and lack of risk data in developing countries, these markup costs are exceptionally high (Schaefer & Waters
2016, p. 86).
Overpriced premiums also have the effect of hampering investment amongst impoverished communities.
Households that already have very little capital cannot afford to expend an exorbitant amount on insurance since
insurance does not offer any return on investment (Kovacevic and Pug 2011, p. 1022). Capital for these
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individuals is already scarce meaning spending what little there is on insurance reduces the capacity for growth
even further.
Finally, there are moral hazard and adverse selection problems that must be overcome. Moral hazard problems
arise when individuals take riskier actions like moving into dangerous areas prone to flooding and weather
events because they have insurance. Adverse selection arises when people that are more prone to climate risks
are more likely to buy insurance, thereby increasing the overall risk of the insurance pool. These problems
generally arise in all types of insurance schemes, and are not specific to climate risk insurance (Hudson et. al
2014, p. 17). Nevertheless, they must be kept in mind in the discussion regarding the benefits and drawbacks of
climate risk insurance.
These supply-side and demand-side obstacles create a cyclical poverty trap, where households are unable to
afford insurance premiums which increases their exposure to climate related risks and lowers the level of
investment and capital available for development even further.
Policy Recommendations for Developing Nations
There are a number of ways developing countries can promote the growth of climate risk insurance in their
countries. The policy recommendations in this section focus on the actions that governments can take to address
the market challenges of the climate risk insurance industry. These solutions are also intended to be specific
actions that they can take, as opposed to generalized recommendations like reducing corruption or improving
regulatory standards.
First, governments must improve the financial literacy of its citizens. They can do this by implementing
localized education programs to inform people about the importance of insurance. Second, they can incentivize
investment using targeted smart subsidies. Finally, governments must be a facilitator in dialogues between
insurance companies and local communities. Leveraging existing relationships that local residents have with
their community leaders and associations is especially important.
(i) Financial Literacy
Evidence indicates that education level is correlated to the likelihood of individuals buying in insurance. In a
study conducted by Dr. Shawn Cole and his colleagues from the Harvard Business School, results indicated that
in agricultural communities in India, literate farmers were 15% more likely to buy rainfall insurance (2014, pg.
16). In a similar pilot program conducted by Cole in 2012, education programs doubled the participation of
farmers in climate risk insurance programs. Interesting strategies have also been deployed and funded by
insurance companies to encourage more people to purchase insurance. For example, in Ethiopia and Peru,
insurance providers sponsor activities to infuse a “culture of insurance” in communities where they recognize
there is an urgent need for insurance but a low willingness to pay (Quesne et. al 2017, p. 17).
(ii) Smart Subsidies
Smart subsidies can also encourage insurance companies to create more businesses - this addresses the supply
side and demand side challenges of climate risk insurance. (Schaefer & Waters 2016, p. 87). Smart subsidies are
subsidies that seek to promote equitable coverage and optimal social benefit distribution, while minimizing
market price distortions (Hill et. al 2014, p. 6). These smart subsidies target specific income groups, as opposed
to providing subsidies for the insurance industry as a whole. Untargeted subsidies generally benefit richer
households since wealthier individuals are more likely to purchase insurance (Hill et. al 2014, p. 22). One
subsidization strategy that has had success in various developing countries would be to pay for only the markup
costs of insurance; the rest of the costs are paid for by the beneficiaries of the insurance policy. Insurance-forwork programs like the R4 insurance program described in the Why is climate insurance important for
climate change resilience are another strategy. In cases where a universal subsidy is absolutely necessary and
targeted subsidies are ineffective or unfeasible, a cap on the amount of insurance that can be bought at a
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subsidized price could be implemented to limit the amount of subsidies used by the wealthy. All in all, targeted
subsidies have been shown to work: in Cambodia for example, a subsidy of five-sixths of the premium for
insurance increased demand by roughly 37 percent. A monitoring system and an exit strategy are also important.
The goal of targeted subsidies is to empower vulnerable populations; in the long run, they will hopefully not be
needed. The only way we will know for certain the effectiveness of the program, however is to develop clear
standards of measurement and to ascertain effectiveness.
(iii) Existing Networks
Utilizing existing networks in the community can help to more efficiently distribute insurance payouts.
Institutional delivery mechanisms of insurance products are important because offering new products to
individuals is difficult, especially since these individuals may not see the benefits in insurance products. One
solution would be to work with the local government, community networks, or cooperatives. Working with
these groups reduces information costs because the agency would only have to work with the group rather than
tailor insurance products for each individual. These groups also generally have existing mutual support systems,
making it easier to reach out to the broader market by utilizing the established networks. These groups provide a
bridge between the trust gaps that may exist between the insurance providers and the clients as well (Hill &
Torero 2009, pg. 10). Local residents would be more inclined to trust their community leaders than they would
trust an insurance company. By working with local organizations, insurance companies could more effectively
tap into demand.

Conclusion
Climate risk insurance is essential for building the resilience of developing countries. Although there are a
number of obstacles that must be overcome to encourage the development of insurance companies and to
encourage individuals to purchase insurance, the economic and environmental benefits greatly outweigh the
costs. Overcoming these obstacles will not be easy, but the policy recommendations offer an important first step
for governments looking to move forward.
References
African Risk Capacity. (2016, November 11). Vision and Mission. Retrieved December 10, 2017, from
http://www.africanriskcapacity.org/2016/10/29/vision-and-mission/
Baur, E., & Parker, M. (2015). Building financial resilience – the role of risk transfer for sovereign disaster risk
management. Planet@Risk, 3(1), 87-94. Retrieved December 5, 2017, from https://planetrisk.org/index.php/pr/article/view/173/299.
Burch, S. L., & Harris, S. E. (2014). Understanding Climate Change: Science, Policy, and Practice. Toronto:
University of Toronto Press.
Cole, S. A., Ginn, X., & Vickery, J. I. (2014). How Does Risk Management Influence Production Decisions?
Evidence from a Field Experiment. SSRN Electronic Journal, 1-53. doi:10.2139/ssrn.2507978
FSD Africa (Financial Sector Deepening Africa) & CENFRI (The Center for Financial Regulation and
Inclusion). (2016). Funding the Frontier: The Link Between Inclusive Insurance Market, Growth and
Poverty Reduction in Africa. 1-40. Retrieved December 4, 2017 from
http://cenfri.org/documents/microinsurance/2017/Funding%20the%20frontier.pdf
Golnaraghi, M., Surminski, S., Schanz, K. The Geneva Association. (2016). An Integrated Approach to
Managing Extreme Events and Climate Risks. Zurch, Switzerland: The Geneva Association.
Hess, U., & Hazell, P. The Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH. (2016).
Innovations and Emerging Trends in Agricultural Insurance. 1-56. Retrieved December 3, 2017, from
http://p4arm.org/app/uploads/2016/07/GIZ_DinA4_web-7MB-20160707.pdf
8

Hill, R.V., Gajate-Garrido, G., Phily, C., Dalal, A. ILO Microinsurance Innovation Facility. (2014). Using
Subsidies for Inclusive Insurance: Lessons from Agriculture and Health. Retrieved from
http://www.impactinsurance.org/sites/default/files/MP29.pdf
Hill, R.V., & Torero, M. (2009). International Food and Policy Research Institute. Innovations In Insuring the
Poor. Retrieved from https://ageconsearch.umn.edu/bitstream/59689/2/focus17.pdf
International Labor Organization. (2016). Insurance and economic development: Growth, stabilization and
distribution. 1-2. Retrieved December 1, 2017 from
http://www.impactinsurance.org/sites/default/files/ILO_IIF_Briefing%20Note_14_EN.pdf
Kovacevic, R., & Pflug, G. (2011). Does Insurance Help to Escape the Poverty Trap?—A Ruin Theoretic
Approach. The Journal of Risk and Insurance, 78(4), 1003-1027. Retrieved from
http://www.jstor.org/stable/41350409
Linnerooth-Bayera, J., Warner, K., Bals, C., Ho¨ppe, P., Burton, I., Loster, T., & Haas, A. (2009). Insurance,
Developing Countries and Climate Change. The Geneva Papers, 34, 381-400. Retrieved November 21,
2017, from https://link.springer.com/content/pdf/10.1057%2Fgpp.2009.15.pdf.
Munich Climate Insurance Initiative (2017). Who we are. Retrieved November 29, 2017, from
http://www.climate-insurance.org/about/
Oxfam. (2011). Horn of Africa Risk Transfer for Adaptation. 1-18. Retrieved December 3, 2017, from
https://www.oxfamamerica.org/static/media/files/harita-quarterly-report-oct-dec-2011_web.pdf
Peter, G., Dahlen, S., & Saxena, S. (2012). Unmitigated disasters? New evidence on the macroeconomic cost of
natural catastrophes. Bank for International Settlements Working Papers, 394, 1-33. Retrieved
December 1, 2017, from https://www.bis.org/publ/work394.pdf.
Schaefer, L., Waters E. Munich Climate Risk Insurance Initiative (MCII). (2016). Climate Risk Insurance for
the Poor & Vulnerable: How to Effectively Implement the Pro-Poor Focus of InsuResilience. Retrieved
December 2, 2017, from http://www.climateinsurance.org/fileadmin/mcii/documents/MCII_2016_CRI_for_the_Poor_and_Vulnerable_full_study_lo
-res.pdf
UNFCCC. (1992). United Nations Framework on Climate Change, Article 4, Paragraph 8. United Nations.
Retrieved from https://unfccc.int/resource/docs/convkp/conveng.pdf
UNFCCC. (2015). United Nations Framework on Climate Change, Article 8, Paragraph 4. United Nations.
Retrieved from http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf
United Nations International Strategy for Disaster Reduction. (2017). Sendai Framework for Disaster Risk
Reduction. Retrieved December 4, 2017, from http://www.unisdr.org/we/coordinate/sendai-framework

9

