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The IRI was established as a cooperative agreement between NOAA’s Climate Program Of-
fice and Columbia University. It is part of  The Earth Institute at Columbia University, and is 
located at the Lamont Campus in Palisades, NY. 
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Climate contributes to poverty both directly, through actual losses from climate shocks, and 
indirectly, through responses to the threat of  crisis. The direct impacts occur when, for 

example, a drought destroys a smallholder farmer’s crops. Not only will he and his family go 
hungry, but if  they own plough animals they will be forced to sell or consume them in order to 
survive. When the rains return they will be significantly worse off  than before because they can 
no longer farm effectively. These impacts can last for years in the form of  diminished produc-
tive capacity and weakened livelihoods.

The indirect impacts are no less serious. Under the threat of  a possible climate shock, people 
are under pressure to be excessively risk-averse. They shun innovations that could increase 
productivity, since these innovations may also increase their vulnerability or exhaust the assets 
they would need to survive a crisis. Creditors will not be prepared to lend if  drought might 
result in widespread defaults, even if  loans can be paid back easily in most years. This critically 
restricts access to agricultural inputs and technologies, such as improved seeds and fertilizers. 
Even though a drought (or a flood, or a hurricane) may happen only one year in five, the threat 
of  the disaster is enough to block economic vitality, growth and wealth generation during all 
years – good or bad.

Together, these events and responses are major contributors to the perpetuation of  poverty, 
confining people in so-called poverty traps. And, with climate change and continued popula-
tion growth, the situation could dramatically worsen. The evidence indicates that extreme 
climate events are likely to increase in both frequency and magnitude over the coming decades. 
Meanwhile the human population is expected to rise by 50% by mid century, increasing the 
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Weather index insurance explained
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Relationship of rainfall variability and GDP growth in Tanzania and Ethiopia: The impact that climate vari-
ability has on predominantly rain-fed agrarian economies is clearly demonstrated by Tanzania and Ethiopia, 
where gross domestic product (GDP) closely tracks variations in rainfall (see figure). About half of Tanzania’s GDP 
comes from agricultural production (including livestock), the majority of which is rain-fed and highly vulnerable 
to droughts and floods. In Ethiopia, around 75% of the population are dependent on agriculture, which is almost 
entirely small-scale and rain-fed; a further 10% earn their living from livestock. Both farmers and pastoralists are 
highly dependent on the climate for their livelihoods; this is reflected in the remarkable way that GDP fluctuations 
follow those in rainfall. Source: World Bank

pressures and demands on agricultural systems. Innovations in managing and transferring cli-
mate risk are needed in order to increase the resilience in agricultural systems. 

Index-based financial risk-transfer mechanisms (referred to as index insurance in the rest of  
the paper) are being tested for poverty reduction and climate-change adaptation. Case stud-
ies are showing that these mechanisms may be able to dramatically reduce both the direct and 
indirect impacts of  climate shocks in some sectors, reducing vulnerability and enabling invest-
ment and growth. They are not suited to cover the entire range of  risks faced by these sectors, 
and they do not supplant the need for good policy and practice. But index insurance could, if  
negotiated and managed properly to target key risks, provide a missing piece of  the puzzle in 
the global effort to eradicate extreme poverty.

As with any tool, these mechanisms must be developed carefully if  they are to fulfill their 
potential without unintended negative effects. Of  the existing index insurance projects, few 
have reached the stage of  actual financial transactions and most are small scale pilot projects 
or one-year test period projects at the national scale. While there is evidence that these projects 
can work at this limited scale, there are many challenges which need to be overcome if  index 
insurance is to contribute to the eradication of  poverty at large scales. 
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1 WHAT KINDS of index insurance are necessary
to span the range of poverty problems and assist development?

Crisis Safety Net Cargo Net Productive Safety Net

Purchased By

Impact of
Insuance 
Scheme in 
Bad Year
(when a climate 
shock occurs)

Impact of 
Insurance 
Scheme in 
Good Year 
(when no climate 
shock occurs)

There are three distinct but complementary ways that index insurance can contribute to pov-
erty reduction. These can be visualized as a ‘crisis safety net’, a ‘cargo net’ and a ‘productive 

safety net’. Each of  these roles targets a different type of  vulnerability to climate.

While a safety net aims to catch someone who is falling into poverty or destitution, a cargo net is 
intended to lift someone who has already fallen into poverty. Index insurance bundled with credit 
or production inputs serves this role.

Index insurance would be implemented differently, insurance contracts would be purchased by 
different actors, and payoffs would be used for different purposes for each of  these three roles. 
For example, in some cases it may be that the highest benefits to a farmer occur when the insur-
ance is used to transfer risk from a player other than the farmer (such as a lender) so that a critical 
constraint to development can be overcome. The table below describes likely actors and impacts 
of  index insurance in climatically good years and in bad years.

The  » ‘crisis safety net’ is used to avert humanitarian disaster by protecting very 
poor populations in the face of  a severe climate shock.

The  » ‘cargo net’ seeks to help populations escape from a poverty trap by, for 
example, improving access to credit, increasing land or labor productivity, or 
enhancing technology adoption or market participation.

The  » ‘productive safety net’ is designed to protect the productive assets of  those 
who are not poor, yet are vulnerable, to prevent them from falling into a poverty 
trap in the face of  a climate shock.
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Index Insurance in Practice
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2 CAN INDEX INSURANCE OVERCOME HURDLES in scale-up to 
cover the risks it must address?

Basis risk is perhaps the largest hurdle to successfully scaling up index insurance. The index must 
target the correct risks and minimize basis risk, with all remaining risk clearly understood by the 

client. Contract design, and in particular selection of  index, are crucially important here; while vari-
ous external factors also play a part, such as data availability and quality, seasonal forecasts and climate 
change.

Successful implementation of  index insurance depends upon the identification of  an appropriate 
(context-specific) index, and the availability of  adequate data to construct it. In doing so, prohibitively 
high transaction costs must be avoided. The index must be highly correlated to the loss (e.g. drought 
is clearly correlated with crop failure), and must be able to be measured reliably and consistently. In 
Africa in particular, the lack of  sufficient weather stations in many rural areas, in combination with the 
policy of  many governments to not provide climate information as a public good, limits the use of  
index insurance.

The client must be an active partner in the design process. Each different situation requires negotia-
tion between the client and the provider to design a mutually useful contract (i.e. one that is respon-
sive to the needs of  the client while economically viable for the provider). Overly complex indices 
with reduced basis risk may be less valuable then simpler indices that can be more easily integrated 
into a farmer’s risk management strategy. For example, a farmer may have risk management options 
for risks that occur at the beginning of  the season that are more cost effective than purchasing insur-
ance. Catastrophe can occur if  the client does not know exactly what is not covered by the index, 
since the client may be unknowingly exposed to risks. There is danger of  a disconnect between theory 
and reality if  computer model driven-indices are not validated against clients’ true risks.

Contracts will need to adapt each year with changing climate and changing client needs. In addition, 
contracts will have to be continually redesigned as robustness issues and opportunities for increased 
cost effectiveness become evident. This requires that a foundation be built to support local design, 
adaptation and scale-up. That is, capacity and tools will be needed at the local level, with support from 
the international research community. 

Data over 30 years is generally considered adequate to construct a statistically significant index, how-
ever this may not be available for much of  the developing world.  Even with 30 years of  data, one 
may not capture the very extreme events index insurance is designed to insure against. In addition, 
weather indices are designed based on the assumptions that the weather is unknown for the coming 
season, and that historical climate statistics provide a reasonable expectation of  the future climate. 
However, seasonal forecasts and climate change, respectively, complicate these assumptions. Although 
there is substantial potential for benefits from seasonal forecasts, they may undermine the financial 
stability of  the insurance. For example, if  insurance is designed without accounting for forecasts, and 
clients use the forecast information to selectively buy insurance in years when drought conditions are 
predicted, then the insurance financing may collapse. Climate change, by changing the frequency and 
occurrence of  risk over time, has an important implication for the long-term affordability and profit-
ability of  index-based financial products (and hence for the willingness of  the industry to invest in 
new markets). Climate science can potentially help overcome some of  these concerns. (see box on 
previous page)
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What climate science can offer
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3 WHAT ARE THE ROLES of governments , NGOs and donors in 
scaling up index insurance for poverty reduction?

The government’s role is crucial – it establishes the regulatory environment for index insur-
ance, and national meteorological services and agriculture extension services provide vital 

knowledge for insurance design and implementation.

Private markets such as insurance are very different from many other aid related projects, in 
which donors can directly cover project expenses. A government, donor, or NGO cannot simply 
mandate scale up of  market products that the poor and vulnerable purchase themselves, particu-
larly if  scale up is desired to progress faster than the typical consumer product. Governments, 
NGOs, and donors will have to ensure that they have a vision that includes capacity, mandate, 
and timing that is appropriate for the challenges associated with insurance scale up. 

Policy makers must weigh the benefits of  pursuing avenues that allow faster scaling of  the num-
ber of  policies sold in a product less directly connected to other interventions verses an insurance 
program that is more heavily anchored in complimentary development interventions that might 
necessitate slower scaling.  

There is a heated debate on the role of  subsidies in insurance.  Given the extreme level of  pover-
ty of  many being targeted in index insurance programs, many argue that subsidies are important.  
Others hold that subsidies are counter-productive.  Subsidized insurance premiums can have 
many negative consequences.  Subsidies can significantly distort the market and lead to unintend-
ed negative outcomes. They can lead to farmers taking risks they should not take, which increase 
their vulnerability.  Subsidized premiums can make it difficult for an effective and sustainable 
private insurance sector to develop, and can lead to an index that targets the wrong risks. Allow-
ing fair pricing of  insurance can reveal what activities are too risky.  If  a premium is too high for 
farmers to consider paying it, perhaps the risks being insured are not worthwhile. It may be that 
there is another constraint (such as credit or liquidity) that prevents the insurance from being 

Get covered: Insurance and Basis Risk
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workable. In this case, instead of  subsidizing the insurance, the subsidy may be better directed 
to a different component of  the system. It may also be that the index under consideration is not 
sufficiently effective, or is attempting to provide unrealistically complete risk coverage instead of  
targeting the parts of  the risk that are cost effective to address.

In some situations it is worthwhile for a government or donor to directly pay index insurance 
premiums or to provide subsidies. For example, a donor may use index insurance to protect com-
ponents of  its projects that are vulnerable to climate, or to more cost-effectively manage its relief  
funds by indexing an early warning system. The government can be a purchaser of  insurance, 
covering its expenses during emergency relief  and recovery efforts. The government effectively 
distributes its emergency relief  budget over several years as insurance premiums, and has rapid 
access to resources when these are most needed.  

National meteorological services are an important governmental contribution to the up-scaling 
of  weather index insurance. In many developing countries climate data is not freely available, 
either as a result of  restrictive use policies and fees being charged, or poor data coverage and 
quality. Donors, private sector companies and NGOs can play a significant role in encouraging 
governments to support their meteorological services, ensuring that these meet the information 
needs of  their society, and enabling access to data for the construction of  indices. However, data 
quality and access remain an important unresolved challenge in the implementation of  weather 
index insurance at larger scale.

A natural role that governments, NGOs and donors might play is to support the foundation of  
the index scaling process, supporting the data infrastructure, capacity building, applied research 
and education that are necessary for index insurance to be robust, self-scaling, adaptable and 
sustainable.
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