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Key messages

Farm households face numerous risks that can discourage investments
and trap them in poverty. Insurance should be a useful tool to reduce this
risk, but agricultural risks are inherently difficult to insure against, and
farmers’ insurance preferences and capacity to pay are diverse.

Many governments provided subsidized multi-peril crop insurance in the
1970s, but these programs were largely abandoned given their high cost
for governments, the inappropriate incentives they created for farmers
and lenders, and in many cases because they had also become corrupt
and subject to political interference.

Index-based insurance, based on rainfall or weather measurements

at local weather stations, remote sensing, or area-yield assessments,
was pioneered in the 1990s. Although these products showed promise,
demand was low, especially among smallholders.

Research identified many factors associated with low demand, including
affordability, gender, limited education, and lack of trust; but most prom-
inent was the finding that basis risk—the difference between insurance
payouts and actual losses—is likely to undermine uptake.

Evidence shows that when farmers are confident in being covered by
insurance, they substantially increase farm investments, including in
higher-return activities.

Recent focus has been on designing and testing new insurance products
that are potentially more attractive to farmers. Many rely on innovative
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technologies to reduce basis risk, while others are testing “bundles”

of products, insurance education, and easier payment schedules to
increase attractiveness. Nevertheless, these products continue to leave
many vulnerable farmers without insurance.

Looking to the future, research on agricultural insurance should:

* Enhance the value of insurance for farmers, recognizing that it may
only be possible to insure part of the risk farmers face with market instru-
ments alone. This may require introducing more holistic insurance instru-
ments that tackle multiple risks at once, designing optimal bundles of
insurance with other products and technologies (ideally risk-reduc-
ing ones such as improved seeds or seasonal weather forecasting), or
designing insurance that complements existing ways of managing risk
(such as informal transfers from family and friends during crisis times).

¢ Integrate insurance with agricultural digital tools to increase access
for underserved populations, reduce costs, and contribute to the scaling
of insurance products. Use of artifical intelligence, for instance through
image recognition or large language models, can help improve index
accuracy, insurance understanding, and client-insurer interactions.

e Better integrate the design and development of agricultural insur-
ance with alternative risk management options available to farm house-
holds and with other forms of public assistance, such as safety net
programs and emergency relief.

* Provide empirical cost-benefit analyses of different types of insur-
ance subsidies to better inform policy choices. Research should ana-
lyze different insurance models and compare them to alternative ways of
reducing and managing risk.

arm households face a host of market and production risks that can

threaten their livelihoods and food security, lead to loss of capital assets

and reduced ability to repay debt and, over time, trap them in poverty
(Carter and Barrett 2006; Dercon and Hoddinott 2004). Moreover, since new
technologies or farming practices that could increase long-term farm produc-
tivity and household welfare are often more risky than established technologies
and practices, farmers can be discouraged from adopting or investing in them.
In principle, insurance against production risks should be a useful aid for farm
households by transferring part of their risk to the insurance market, but unfor-
tunately many agricultural risks are inherently difficult to insure against.
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The insurance supply problem

Insurance works best for risks that are known (allowing it to be appropriately
priced), unlikely to hit all people insured at once (allowing risks to be pooled),
and which cannot be influenced by those insured through neglectful or delib-
erate mismanagement (the so-called 72074/ hazard problem). Life, medical, and
auto insurance typically meet these requirements and are widely available from
private insurers, but apart from some specific perils like hail, most agricultural
production and market risks do not meet them. For instance, data for pricing
risks (time-series data on individual farm or plot-level yields) are mostly unavail-
able, and climate change is increasing the frequency and severity of future pro-
duction losses in ways that are difficult to predict. At the same time, hazards
that impact crop yields and livestock mortality tend to affect many farmers in
one location simultancously (that is, the risk is covariate), making it difficult to
pool risks. Market or price risks pose a similar covariate problem, worsened by
the fact that they are affected by political and economic forces that are inher-
ently difficult to predict for insurance purposes. Additionally, assessing agricul-
tural losses can be cost-prohibitive due to short timeframes around harvest and
the remoteness of many farms in low- and middle-income countries (LMICs).
Such constraints can also reduce the ability of insurers to monitor farmers’
management practices to limit moral hazard problems.

The diversity of farmers’ insurance needs also makes agricultural insurance
markets challenging to sustain. Differences in farmers’ risk exposure require
insurers to pool farmers facing similar risks into groups who can be offered
the same contracts. However, for any given contract, only those farmers fac-
ing average or higher than average levels of risk tend to purchase the insurance
while lower risk farmers opt out (the adverse selection problem). The insurer
must then raise the premium rate to reflect the higher average risk level of the
remaining pool of insured farmers, which in turn can lead to more lower-risk
farmers opting out of the pool. The subsequent downward spiral can eventu-
ally undermine the financial viability of the insurance contract.

For these reasons, private agricultural insurance products that have
reached scale without any subsidies have been largely limited to specific perils
like hail and frost (Hazell and Timu 2024). The few attempts to provide com-
prehensive coverage for crop and livestock losses on a commercial basis either
failed or only reached small niche markets, such as insuring commercial farm-
ers for high-value products or tree crops.

The absence of adequate insurance against agricultural losses has long con-
cerned governments, and increasingly so as climate change increases both
the likelihood and severity of climate-related losses (see Box 10.1 on rates of
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Box 10.1 Regional distribution of insured crop farms, coverage, and
vulnerable households (percent)

Total Share of total
premium  population
Insured collected  vulnerable
Value of farmsas  as share of and exposed
Insured Premiums insurance share of all agricultural to natural

farms collected  coverage farms GDP hazards

Region 2020 2020 2020 2015 2017 2021
Asia 98.1 92.7 96.8 61.7 0.60 20.4

China &India  95.0 91.2 96.3 749

Other &1 1.5 0.5 9.7
Africa 15 0.2 0.1 7.6 0.08 36.1
LAC 0.4 74 3.1 438 0.45 15.6
Total 100.0 100.0 100.0 53.5

Source: Calculated from GIZ (2021), Swiss Re (2019), Lowder et al. (2016), and Hill et al. (2024).

Note: These are approximate figures, as there is variation in the years for which data are available both between
and within columns, and not all the underlying data sources provide full country representation.

Across Asia, Africa, and Latin America and the Caribbean, 53.5 percent of
all farms are insured, but 95 percent of all the insured farms are located in
China and India, where they benefit from heavily subsidized national pro-
grams. Elsewhere, very few farms are insured and insurance covers just a
tiny fraction of farmers’ exposure, as indicated by very low ratios of pre-
miums collected to agricultural GDP, and very large shares of the popu-
lation remain exposed to natural hazards with little capacity to cope with
these threats.

coverage). This concern has led to many attempts both to provide publicly sup-
ported insurance programs to protect farmers against production losses and to
intervene in agricultural markets to help reduce price risks for farmers.

We limit our review to the development of agricultural insurance programs
and to recent innovations that are helping to make insurance more commercially
viable, while also flagging IFPRI’s contributions to these developments.

Initial government responses

Given the limited development of private agricultural insurance markets,
many governments have sought to support farmers by offering multi-peril crop
insurance (MPCI) programs, which provide comprehensive coverage against
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a wide array of production risks on an indemnity basis. One of the carliest of
these was the Federal Crop Insurance Corporation program established in the
United States in 1938. By the 1970s, there were many such programs around
the world, which often tied the insurance to credit by underwriting farm loans
provided by state-owned agricultural development banks. Given the high cost
of providing such broad coverage, substantial subsidies were needed to make
insurance premiums affordable to most farmers and achieve the desired scale
of coverage, and by the late 1970s, several billion dollars were spent globally
each year on public subsidies for MPCI programs.

To assess the value of MPCI programs, IFPRI and the Inter-American
Institute for Cooperation on Agriculture (IICA) cosponsored a set of case
studies of insurance programs in Australia, Brazil,]apan, Mexico, Panama,
and the United States, and organized an international conference on crop
insurance and agricultural credit in 1982 (Hazell et al. 1986; Hazell and
Valdés 1984). They concluded that the MPCI programs were very expensive
for governments yet failed to achieve their primary purposes. These programs
faced serious moral hazard problems, encouraged farmers to take excessive
risks, undermined good insurance and bank lending practices, and in many
cases had become corrupt and subject to political interference. The findings
attracted the attention of several national and international aid agencies and
contributed to the phasing out or revamping of most MPCI programs by the
end of the century.

The need for effective agricultural insurance remained, and IFPRI, among
others, began research in the early 1990s on the potential of index-based insur-
ance (IBI) products to fill the gap. By basing insurance payouts on an objec-
tively measured index for a geographic area, such as readings from a local
weather station, satellite imagery, or average crop yields in the area (area-yield
insurance), IBI should reduce the cost of providing insurance by eliminating
the need for assessing farm-level losses and reducing incentives for engaging
in moral hazard (since payouts are determined by an index beyond the farm-
er’s control, instead of farm-level losses). Several countries, including India,
had already established area-yield insurance schemes (Dandekar 1976), and
new possibilities were seen for rainfall-based indexes using local weather sta-
tion data (Miranda 1991). A growing literature, including research con-
ducted by IFPRI together with the World Bank and several universities on
the feasibility of weather-based IBI, saw sufficient potential to warrant its
further development (for example, Hazell 1992; Miranda 1991; Skees et al.
1999.) Several weather-based IBI programs were pioneered around the world
in the late 1990s, and many more were launched soon after, especially once
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remote-sensing data and crop modeling techniques became available for con-
structing new types of indexes." But unless heavily subsidized (as in India
and the United States), these schemes rarely achieved scale. The overall low
demand for these products led to additional research and pilot programs to
better understand the barriers holding back IBI.

The farmer demand problem

A key question was understanding low farmer demand: was the price of
commercially provided insurance just too high (although heralded as being
cheaper than conventional MPCI, IBI premiums were often found to be well
above actuarially fair levels), was the quality of IBI products just too poor (as

a result of basis risk), or were farmers constrained from adopting IBI due to
other reasons, such as limited liquidity, low levels of financial literacy and edu-
cation, or lack of trust in the product and insurance providers (Binswanger-
Mkhize 2012; Hazell and Timu 2021)?

Basis risk emerged as a key challenge that could undermine uptake of IBI
even when offered at affordable premiums. For some of the early products, the
payouts determined by the index were very poorly correlated with farmers’
losses (Clarke 2016). Moreover, studies in Bangladesh (Clarke et al. 2016; Hill
et al. 2019) and India (Hill et al. 2016) confirmed previous findings in the lit-
erature” that farmers’ demand for insurance was fairly price inelastic (that is,
not responsive to price changes) and, in some cases, sufficiently inelastic that
premium subsidies had limited ability to raise demand. Together, these stud-
ies led to considerable work on how to improve the indexes (Carter 2009)
and to an examination of the sensitivity of demand to basis risk. Ultimately,
it became clear that further innovation was needed to develop affordable,
high-quality insurance products that better fit farmers’” needs.

The evidence produced by IFPRI and other researchers also pointed to
other factors constraining potential demand. Household wealth was found
to be positively associated with the demand for insurance (Clarke and Kumar
2016; Hill et al. 2013), and experimental evidence was consistent with liquid-
ity constraints dampening demand (Casaburi and Willis 2018; Liu et al.

1 Good examples were pilot programs initiated by nongovernmental organizations, researchers,
and charitable foundations. For example, Oxfam launched the Horn of Africa Risk Transfer for
Adaptation (HARITA) initiative in Ethiopia; the Syngenta Foundation launched the Kilimo
Salama project (later ACRE Africa) in Kenya; and ILRI led the launch of the Index Based
Livestock Insurance in Kenya.

2 For example, see Cole et al. (2013), Karlan et al. (2014), and Mobarak and Rosenzweig (2013).
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2020). The impact of farmers’ risk aversion on uptake of agricultural insur-
ance was found to be mixed; in some cases, findings aligned with theoretical
predictions (Casaburi and Willis 2018; Liu et al. 2020) that demand would
increase with low- to moderate-risk aversion but eventually decrease at higher
levels of risk aversion, as basis risk made benefits from the insurance uncer-
tain (Hill et al. 2016). Women farmers were in some cases shown to be less
likely to buy insurance than men (Akter et al. 2016; Clarke and Kumar 2016;
Delavallade et al. 2015). Demand could be fostered by intensive training and
learning through experience (Cai and Song 2017; Hill et al. 2016, 2019).
Trust was also found to be an important determinant of demand, with higher
uptake from farmers who had prior experience with the insurer (Giné et al.
2008), who had received an endorsement from a trusted local source (Cole et
al. 2013) or government agents (Akter et al. 2016), or who had reccived a pay-
out themselves or witnessed others in their community receive a payout (Cole
et al. 2014; Hill et al. 2016; Stein 2018).

Importantly, although many insurance pilots struggled with low levels of
demand, several studies demonstrated the considerable potential of insurance
to increase productivity and improve welfare: when farmers trusted they were
insured, they undertook higher-risk but also higher-return activities, with up
to a 30 percent increase in farm investments.” While quantifying the returns
to increased input investment is not trivial, since these typically vary across
settings and years (depending on weather conditions and prices), even assum-
ing a relatively low average return to input use, the reported additional invest-
ments can lead to an average increase in income growth of 1 to 9 percent.

New types of insurance products

Motivated by the challenges of low demand, combined with the finding that
transferring risk away from farmers through insurance could result in increased
investments in agriculture, from about 2010 onward IFPRI and other research-
ers focused on designing and testing new types of financially viable insurance
products with potential to be more attractive to farmers.

3 See Mobarak and Rosenzweig (2013) for rainfall-index insurance in India; Elabed and Carter
(2015) for area-yield insurance in Mali; Karlan et al. (2014) for rainfall-index insurance in
Ghana; Cai et al. (2015) for swine insurance in China; Cai (2016) for area-yield insurance in
China; Fuchs and Wolff (2016) for rainfall-index insurance in Mexico; Jensen, Barrett, and
Mude (2017) for livestock insurance in Kenya; Hill et al. (2019) for rainfall-index and area-
yield insurance in Bangladesh; Bulte et al. (2020) for multi-peril crop insurance in Kenya; and
Stoeffler et al. (2022) for area-yield insurance in Burkina Faso.
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Remote-sensing products using higher spatial resolution satellite imag-
ery—such as the European Space Agency’s Sentinel suite—were developed
to improve localized damage assessment for weather-based IBI (Black et al.
2016; Enenkel et al. 2018). In fact, some of the most successful index insur-
ance products offered at scale use remote-sensing technology, such as vege-
tation index—based livestock insurance (Chantarat et al. 2013; Jensen et al.
2024) and rainfall index—based replanting guarantees. For example, ACRE
Africa, a major agricultural insurance service provider in Africa, provides
farmers with cash to buy new seed if rains fail after planting. Nevertheless,
the capacity of these products to estimate localized damage remains limited—
particularly when it comes to very small and fragmented fields in LMIC:s.
They also face difficulties in reliably predicting actual plant or animal health
from remotely sensed data, especially when identifying crop damage in inter-
cropped fields or due to visibility issues from cloud cover. Thus, while useful
in some contexts, satellite products were not able to fully resolve the issues
with earlier products.

Area-yield indexes underpin the largest public crop insurance schemes in
places where crop yield measurement for insured areas can be done cost-effec-
tively, namely India (Clarke et al. 2016) and China (Cai et al. 2020). If agro-
ecological zones are well defined and a sufficiently large number of fields can
be sampled for crop yield measurement within an insured area, the basis risk
associated with area-yield contracts can be much lower than in weather-based
IBI. However, the costs and logistics of measuring crop yields at a large scale
and on a timely basis make it challenging to provide area-yield insurance in
many contexts. An innovation known as gap insurance or conditional audits
attempts to retain the benefits of area-yield IBI while reducing costs by com-
bining it with weather IBIs. Specifically, these insurance products add a layer
of area-yield coverage to redress failures of a primary weather-based index
product, reducing the scale at which crop yields need to be measured in a given
season by focusing only on areas where the underlying weather index fell short
and failed to trigger payouts for farmers who claim to have experienced crop
losses. When the product was first tested in a small pilot in Ethiopia (Berhane
et al. 2015; Flatnes et al. 2018) and later at a larger scale in Bangladesh by
IFPRI researchers (Hill et al. 2019), demand proved to be quite high, although
it was not clear whether this resulted from the product’s design or from other
contextual factors.

Geographic variability in growing conditions, however, is not the only obsta-
cle that index products face. Data limitations and resource availability at the
design phase typically result in indexes that cater to a hypothetical representative
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farmer but are too rigid to meet the needs of highly heterogeneous farmer pop-
ulations. IFPRI researchers attempted to mitigate this issue by offering farmers
amenu of smaller insurance products, or “insurance coupons,” each optimized
to cover a narrow region of risk (for example, a certain level of excess rainfall in
a given calendar month), allowing farmers to purchase a combination or bundle
of coupons best suited to their needs. Although trials in Ethiopia and Uruguay
showed that farmers valued this innovation, demand remained relatively low
(Ceballos and Robles 2020; Hill and Robles 2011).

An additional approach was to market index products to existing infor-
mal insurance networks, such as funeral groups or other social networks in
which members help each other in times of financial hardship. These products
rely on social transfers within the group to provide insurance for idiosyncratic
risks that are likely experienced by only a few individual members at a time.
These risks are expensive to insure through formal insurance because indi-
vidual losses are difficult to monitor, but group members tend to have more
information about one another than insurers do. Formal insurance, in turn,
can focus on covering only covariate risks that are more likely to affect multi-
ple members at once, and are therefore more difficult to cover through infor-
mal insurance arrangements (Dercon et al. 2014). Although this innovation
did increase demand in an IFPRI pilot in Ethiopia, its large-scale applicabil-
ity remains limited to settings with similar preexisting institutional arrange-
ments. More recent work, which takes informal risk-sharing into account
when designing and marketing formal insurance, caters to rural-urban
migrants as a way for them to insure against poor weather conditions at home
and has shown relatively high demand, indicating promise for further work in
this area (Kazianga and Wahhaj 2020).

To better address basis risk at low cost, IFPRI researchers recently tested
a picture-based insurance (PBI) model that relies on smartphone pictures of
crop fields to assess damage remotely and at a low cost, thereby combining fea-
tures of indemnity (field-level damage estimation) and index products (lower
cost). Pictures of farmers’ fields, taken by farmers themselves, were sufficient
for identifying moderate and severe damage remotely and at a low cost across
a number of crops, without widespread fraud (Ceballos et al. 2019). This
approach was also shown to increase demand across studies in India, Kenya,
and Ethiopia (Kramer, Pattnaik et al., 2024; Kramer, Waweru et al., 2024;
Kramer, Porter, and Bizuayehu, 2023), albeit not always sufficiently to bring
willingness to pay close to commercial premium levels (Ceballos and Kramer
2019). Impacts on productivity differed across research sites. In India, the
innovation had no impacts on input use, agricultural practices, or technology
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adoption, whereas in Kenya, PBI improved fertilizer use; but mainly among
male farmers, despite increasing insurance take-up mainly among female farm-
ers. Importantly, the innovation seems to be valued by farmers and social
enterprises that partnered in these impact evaluations, including ACRE Africa
and Dvara E-Registry, which plan to add PBI to their portfolios of financial
services. Moreover, PBI can be used either to assess crop damage directly or in
combination with other approaches, such as to operationalize the conditional
audits or crop yield measurement for farmers who claim to have experienced
losses in the gap insurance approach described above.

Beyond basis risk, various studies have looked at other avenues for foster-
ing farmer demand for agricultural insurance products. Recognizing the find-
ing that agricultural risk imposes a higher burden on women (Dercon and
Krishnan 2000; Hoddinott and Kinsey 2000; Quisumbing et al. 2018), inno-
vations that consider gender roles, such as by reformulating insurance prod-
ucts to directly address the risks that women face (Arteaga et al. 2023; Hobbs
2022), also hold promise to generate demand (Timu and Kramer 2023).
Relaxing farmers’ liquidity constraints can boost uptake as well. For example,
allowing farmers to defer premium payments to the end of the agricultural
season translates into substantial increases in demand (Belissa et al. 2019).
This approach works well in settings where insurance is purchased every year
(as in the case of swine insurance in China, examined in Liu et al. 2020),
which allows insurers to collect premiums for the previous season when the
new coverage period begins, or in contract farming settings where premiums
can be deducted from farmers’ revenues at harvest (Casaburi and Willis 2018).
While much of the agricultural insurance sold in the United States is paid for
at the end of the insured period, the possibility of default may partly explain
why such a model is still rare in LMIC:s.

Finally, insurance has been effectively bundled with a broad array of prod-
ucts and services, such as credit,’ which helps address liquidity constraints,
and with agricultural inputs, such as seeds of drought-tolerant varieties, which
has been associated with larger impacts on demand (Boucher et al. 2024;
Kramer, Waweru, and Malacarne 2023). These studies point to a general find-
ing that tying insurance to other products or services and thereby insuring
aspects of the production process (whether that is borrowing, input or irriga-
tion costs, or livestock) appears more commercially promising than insuring
crop production more generally.

4 Examples include Giné and Yang (2009); Kramer, Pattnaik et al. (2024); Meyer et al. (2017);
Ndegwa et al. (2020); and Shee et al. (2019).
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While many of the interventions described above have been successful in
raising demand, providing agricultural insurance at scale is likely to require a
combination of these. Unfortunately, there do not appear to be any studies of
such multipronged approaches. Moreover, while some of the models above—
such as bundling insurance with products and services—appear to boost
demand considerably, they still leave a large fraction of agricultural production
uninsured and often exclude vulnerable farmers who may not normally use
the products and services insured.

Future directions

Significant advances have been made in understanding why farmers’ demand
for insurance remains low and in designing new products that address
demand-side obstacles as well as some supply-side barriers. Despite these
advances, agricultural insurance has not taken off at scale without substantial
premium subsidies.

There are several promising lines of inquiry that may yet help to shift the
paradigm. These include: (1) exploring new digital innovations beyond those
discussed above (including artificial intelligence), (2) multidimensional stud-
ies of combinations of some of the individual interventions analyzed so far
to capture possible synergies between them, (3) linking insurance with new
risk-reducing technologies and weather forecasting, and (4) linking mar-
ket-based insurance approaches with the informal risk-sharing networks
on which many poor houscholds rely, including remittances (Jack and Suri
2014). The diversity of farmers” insurance needs also deserves greater recogni-
tion, as publicly supported programs often take a one-size-fits-all approach in
their quest for scale.

It is important to recognize, however, that insurance can only address cer-
tain types of production risks, and that these are often not the most important
from the perspective of shortfalls in total farm or household income. It is also
important to recognize that farmers have other ways of managing risk, includ-
ing diversifying into nonfarm sources of income.> Other public interventions
like social safety nets and disaster relief programs may also provide house-
holds with some protection against agricultural losses. Agricultural insurance
is, at best, only one of the tools households can use for managing risk, and the

5 Nonfarm income now accounts for over half of total income for rural households in LMICs,
and some studies have shown it can be a useful buffer against agricultural losses (Hazell and
Timu 2024).
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Box 10.2 Role of risk management strategies and insurance by type of
farm household and risk

Type of household (capacity to manage risk increases from left to right)

Nonpoor,
. subsistence- Commercially
(Ts\g’,gri‘t’yf ;;sll;sses oriented small  oriented small ~ Medium and large
increases from fop Chronically poor farms farms commercial farms
to bottom) Risk management stragies and insurance
Idiosyncratic Income diversifi-  Self-insurance (e.g., on-farm and off-farm diversification,

cation and regular credit and savings, membership in a local risk-pooling
social protection  group), plus asset and personal insurance.
transfers

Intermediate As above, plus As above, plus climate-smart farming; agricultural and
some forms of credit insurance might help but may have to be subsidized
heavily subsidized from high to low across groups.

insurance

Catastrophic As above, As above, plus disaster assistance and/or catastrophe in-
plus disaster surance; catastrophe insurance may have to be subsidized
assistance from high to low across groups.

Idiosyncratic risks comprise frequent but typically low-impact losses, such
as modest yield and production losses at farm or plot level. Intermediate
risks, such as frost, hail, or flood damage, involve less frequent but larger
losses that may be correlated within groups of households. Catastrophic
risks are infrequent events, such as a severe floods or drought, that have
high and systemic impacts affecting many households within a region.
Chronically poor households are generally the most vulnerable to risk,
with limited options for avoiding or coping with losses. Their primary chal-
lenge is protecting household consumption of food and meeting other basic
needs, and they are a major target group for social protection programs (see
Chapter 11). If insurance has a role for this group, it is probably to protect
specific assets like livestock or savings and would need to be heavily sub-
sidized. Nonpoor, subsistence-oriented farms have sufficient resources
to avoid chronic poverty, but repeated losses can push them into poverty.
Subsidized insurance against intermediate risks may be helpful for pro-
tecting their incomes and assets and may enable them to invest more in
their farms and transition to commercial farming. Commercially oriented
small farms might also benefit from insurance against intermediate risks,
though more to protect against loss of specific agricultural investments
than to stabilize household income or consumption. Because of their links
to value chains, these farms may have access to insurance through inter-
mediaries that is bundled with services such as credit and modern inputs.
Medium and large commercial farms face the highest levels of production
risk but also have the greatest capacity to self-manage risk. This group is
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the most viable clientele for private insurers either directly or through value
chain intermediaries and may need little if any premium subsidy. In addition
to the subsidies indicated above, subsidies may also be relevant for small-
scale meso-insurance schemes that target institutions rather than individ-
uals, for example counties, banks, cooperatives, or savings groups, and
underwrite some of the covariate production and market risks. Subsidies
may also be justified if insurance is to tackle some of the more catastrophic
risks at affordable premium rates and reduce the need for disaster assis-
tance payments.

Source: Adapted from Kramer et al. (2022).

design and development of insurance products need to be better integrated
within a broader and more holistic risk-management perspective that consid-
ers all these alternatives.

As we seek to design better insurance products, it seems crucial to pay
more attention to market and risk segmentation (see Box 10.2) (Kramer et
al. 2022). For many smallholders, insurance is best seen as part of a holis-
tic income-support approach, while commercial farmers have more options
for managing risk and may benefit more from specific types of indemnity or
IBI products to protect agricultural investments. The rationale for premium
subsidies should distinguish between commercial and smallholder farmers.
Subsidies for smallholders, especially those below or near the poverty line,
might best be formally linked to safety net and public relief programs (see
Chapter 11),° whereas for commercial farmers, subsidies should be directed at
overcoming market development problems such as insufficient weather sta-
tions, helping to educate farmers about the value of insurance, and under-
writing more extreme catastrophic events. Subsidies might also be targeted
according to the type of risk being insured. For example, if subsidies were tar-
geted to insurance against catastrophic risks (too expensive for most farmers
to insure on their own), there might be more scope for private insurers to offer
more affordable insurance for less covariate risks. To support government
decision-making, research needs to provide empirical cost-benefit analyses of
different types of insurance subsidies and of the cost-effectiveness of insurance

6 A good example is the Hunger Safety Net Program (HSNP) in Kenya, which supports poor
households on a regular basis but is also empowered to scale up its support to a much wider
range of households in the event of major droughts.
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compared to alternative instruments for achieving the same goals of protect-
ing incomes and promoting productivity.

Even within a well-balanced scheme of agricultural risk management with
appropriate involvement of the public sector and access to financial tools to
manage frequent risks, developing private insurance markets requires foster-
ing several interventions at scale and a strong commitment from the private
sector, something that has not yet been seen. Most pilot programs have been
initiated and developed by researchers, donors, governments, or nongovern-
mental organizations, and only rarely by the private sector (Hazell et al. 2024).
Successful agricultural insurance also requires strong public support and coor-
dination, considering that programs that have successfully scaled up to date
have involved heavy premium subsidies.

References
Akter, S., T.J. Krupnik, F. Rossi, and F. Khanam. 2016. “The Influence of Gender and Product
Design on Farmers’ Preferences for Weather-Indexed Crop Insurance.” Global Environmental

Change 38: 217-229.

Arteaga, J., M. Carter, and A. Hobbs. 2023. “Insuring Those Who Bear the Risk: The Impact of
Gender-Inclusive Insurance in Kenya.” NBER Working Paper 31639. National Bureau of
Economic Research, Cambridge, MA, 2023.

Belissa, T., E. Bulte, F. Cecchi, S. Gangopadhyay, and R. Lensink. 2019. “Liquidity Constraints,
Informal Institutions, and the Adoption of Weather Insurance: A Randomized Controlled

Trial in Ethiopia.” Journal of Development Economics 140: 269-278.

Berhane, G., S. Dercon, R. Hill, W. Bank, and A. Taffesse. 2015. “Formal and Informal Insurance:
Experimental Evidence from Ethiopia.” Paper presented at the International Association of

Agricultural Economists Conference, Milan, Italy, August 8-14.

Binswanger-Mkhize, H.P. 2012. “Is There Too Much Hype about Index-Based Agricultural
Insurance?” Journal of Development Studies 48 (2): 187-200.

Black, E., H. Greatrex, M. Young, and R. Maidment. 2016. “Incorporating Satellite Data into
Weather Index Insurance.” Bulletin of the American Meteorological Society 97 (10): 203-206.

Boucher, S.R., M.R. Carter, J.E. Flatnes, T.J. Lybbert, ].G. Malacarne, P.P. Mareyna, and L.A.
Paul. 2024. “Bundling Genetic and Financial Technologies for More Resilient and Productive
Small-Scale Farmers in Africa.” The Economic Journal 134 (662): 2321-2350.

Bulte, E., F. Cecchi, R. Lensink, A. Marr, and M. Van Asseldonk. 2020. “Does Bundling Crop

Insurance with Certified Seeds Crowd-In Investments? Experimental Evidence from

Kenya.” Journal of Economic Behavior & Organization 180: 744-757.



POLICIES AND PROGRAMS FOR REDUCING FARMER RISK 259

Cai, J. 2016. “The Impact of Insurance Provision on Household Production and Financial
Decisions.” American Economic Journal: Economic Policy 8 (2): 44-88.
Cai,J., Y. Chen, H. Fang, and L.A. Zhou. 2015. “The Effect of Microinsurance on Economic

Activities: Evidence from a Randomized Field Experiment.” Review of Economics and Statistics
97 (2): 287-300.

Cai, ], A. de Janvry, and E. Sadoulet. 2020. “Subsidy Policies and Insurance Demand.” American
Economic Review 110 (8): 2422-2453

Cai,J.,and C. Song. 2017. “Do Disaster Experience and Knowledge Affect Insurance Take-Up
Decisions?” Journal of Development Economics 124: 83-94.

Carter, M.R. 2009. Inzelligent Design of Index Insurance for Smallholder Farmers and Pastoralists.
2020 Vision Focus Brief 17-06. Washington, DC: IFPRI.

Carter, M.R., and C.B. Barrett. 2006. “The Economics of Poverty Traps and Persistent Poverty: An
Asset-Based Approach.” Journal of Development Studies 42 (2): 178-199.

Casaburi, L., and J. Willis. 2018. “Time Versus State in Insurance: Experimental Evidence from

Contract Farming in Kenya.” American Economic Review 108 (12): 3778-3813.

Ceballos, F., and B. Kramer. 2019. “From Index to Indemnity Insurance Using Digital Technology:
Demand for Picture-Based Crop Insurance.” IFPRI Discussion Paper 01890. IFPRI,
Washington, DC.

Ceballos, F., B. Kramer, and M. Robles. 2019. “The Feasibility of Picture-Based Insurance (PBI):
Smartphone Pictures for Affordable Crop Insurance.” Development Engineering 4: 100042.

Ceballos, F., and M. Robles. 2020. “Demand Heterogencity for Index-Based Insurance: The Case
for Flexible Products.” Journal of Development Economics 146: 102515.

Chantarat, S., A.G. Mude, C.B. Barrett, and M.R. Carter. 2013. “Designing Index-Based Livestock
Insurance for Managing Asset Risk in Northern Kenya.” Journal of Risk and Insurance 80 (1):
205-237.

Clarke, D.J. 2016. “A Theory of Rational Demand for Index Insurance.” American Economic Journal:
Microeconomics 8 (1): 283-306.

Clarke, D.J., and N. Kumar. 2016. “Microinsurance Decisions: Gendered Evidence from Rural
Bangladesh.” Gender, Technology and Development 20 (2): 218-241.

Clarke, D.J., O. Mahul, K. Rao, and N. Verma. 2016. “Weather Based Crop Insurance in India.”
World Bank Policy Research Working Paper 5985. World Bank, Washington, DC.

Cole, S., X. Gin¢, J. Tobacman, P. Topalova, R. Townsend, and J. Vickery. 2013. “Barriers to
Household Risk Management: Evidence from India.” American Economic Journal: Applied
Economics 5 (1): 104-135.



260 CHAPTER 10 AGRICULTURAL INSURANCE

Cole, S., D. Stein, and J. Tobacman. 2014. “Dynamics of Demand for Index Insurance: Evidence
from a Long-Run Field Experiment.” American Economic Review 104 (5): 284-290.

Dandekar, V.M. 1976. “Crop Insurance in India.” Economic and Political Weekly 11 (26): A61-A80.

Delavallade, C., F. Dizon, R.V. Hill, and J.P. Petraud. 2015. “Managing Risk with Insurance and
Savings: Experimental Evidence for Male and Female Farm Managers in the Sahel.” Policy
Research Working Paper Series 7176. World Bank, Washington, DC.

Dercon, S., RV. Hill, D. Clarke, I. Outes-Leon, and A.S. Taffesse. 2014. “Offering Rainfall
Insurance to Informal Insurance Groups: Evidence from a Field Experiment in Ethiopia.”
Journal of Development Economics 106: 132-143.

Dercon, S., and J. Hoddinott. 2004. “Health, Shocks and Poverty Persistence.” In Insurance Against
Poverty, ed. S. Dercon, 124-136. Oxford, UK: Oxford University Press.

Dercon, S., and P. Krishnan. 2000. “In Sickness and in Health: Risk Sharing Within Households
in Rural Ethiopia.” Journal of Political Economy 108 (4): 688-727.

Elabed, G., and M. Carter. 2015. “Ex-Ante Impacts of Agricultural Insurance: Evidence from a
Field Experiment in Mali.” Unpublished paper.

Enenkel, M., C. Farah, C. Hain, et al. 2018. “What Rainfall Does Not Tell Us— Enhancing Financial
Instruments with Satellite-Derived Soil Moisture and Evaporative Stress.” Remote Sensing 10
(11): 1819. Flatnes, J.E., M.R. Carter, and R. Mercovich. 2018. “Improving the Quality of Index
Insurance with a Satellite-Based Conditional Audit Contract.” Feed the Future Innovation Lab
for Markets, Risk and Resilience Working Paper. University of California, Davis.

Fuchs, A., and H. Wolff. 2016. “Drought and Retribution: Evidence from a Large-Scale Rainfall-
Indexed Insurance Program in Mexico.” World Bank Policy Research Working Paper 7565.
World Bank, Washington, DC.

Gin¢, X., R. Townsend, and J. Vickery. 2008. “Patterns of Rainfall Insurance Participation in Rural
India.” World Bank Economic Review 22 (3): 539-566.

Giné, X.,and D. Yang. 2009. “Insurance, Credit, and Technology Adoption: Field Experimental
Evidence from Malawi.” Journal of Development Economics 89 (1): 1-11.

GIZ (German International Cooperation Society). 2021. Innovations and Emerging Trends in

Agricultural Insurance for Smallholder Farmers: An Update. Eschborn, Germany.

Gollier, C. 2024. “Enhanced Financial Services for Improved Climate Resilience: Some Insights from

Economic Theory.” Financial Protection Forum Blog. Financial Protection Forum, April 22.

Hazell, P. 1992. “The Appropriate Role of Agricultural Insurance in Developing Countries.”
Journal of International Development 4 (6): 567-581.

Hazell, P., C. Pomareda, and A. Valdés, eds. 1986. Crop Insurance for Agricultural Development:

Issues and Experience. Baltimore: Johns Hopkins University Press.



POLICIES AND PROGRAMS FOR REDUCING FARMER RISK 261

Hazell, P., and A.G. Timu. 2024. “What's Holding Back Private Sector Agricultural Insurance?”
IFPRI Discussion Paper 2316. IFPRI, Washington, DC.

Hazell, P, and A.G. Timu. 2021. “Review and Synthesis of IFPRI’s PIM Funded Program of Work on
Agricultural Insurance, 2012-2020.” IFPRI Discussion Paper 2079. IFPRI, Washington, DC.

Hazell, P., and A. Valdés. 1984. “Choosing the Right Role for Crop Insurance.” Ceres 17: 17-20.

Hill, R.V., N. Gorgulu, B. Brunckhorst, M. Nguyen, S. Hallegatti, and E. Naikal. 2024. “One-Fifth
of the World’s Population at High Risk from Climate-Related Hazards.” Nazure Portfolio,
preprint.

Hill, RV.,J. Hoddinott, and N. Kumar. 2013. “Adoption of Weather-Index Insurance: Learning

from Willingness to Pay Among a Panel of Houscholds in Rural Ethiopia.” Agricultural
Economics 44: 385-398.

Hill, RV, N. Kumar, N. Magnan, et al. 2019. “Ex Ante and Ex Post Effects of Hybrid Index
Insurance in Bangladesh.” Journal of Development Economics 136 (8): 1-17.

Hill, RV., and M. Robles. 2011. “Flexible Insurance for Heterogeneous Farmers: Results from a
Small-Scale Pilot in Ethiopia.” IFPRI Discussion Paper 1092. IFPRI, Washington, DC.

Hill, RV, M. Robles, and F. Ceballos. 2016. “Demand for a Simple Weather Insurance Product in
India: Theory and Evidence.” American Journal of Agricultural Economics 98 (4): 1250-1270.

Hobbs, A.2022. “Gender Roles and the Decision to Insure.” Working Paper. San Francisco,

University of San Francisco.

Hoddinott, J., and B. Kinsey. 2000. “Adult Health in the Time of Drought.” FCND Discussion
Paper 79. IFPRI, Washington, DC.

Jack, W., and T. Suri. 2014. “Risk Sharing and Transaction Costs: Evidence from Kenya’s Mobile
Money Revolution.” dmerican Economic Review 104 (1): 183-223.
Jensen, N.D., C.B. Barrett, and A.G. Mude. 2017. “Cash Transfers and Index Insurance: A

Comparative Impact Analysis from Northern Kenya.” Journal of Development Economics 129:

14-28.

Jensen, N.D., E.P. Fava, A.G. Mude, et al. 2024. Escaping Poverty Traps and Unlocking Prosperity
in the Face of Climate Risk: Lessons from Index-Based Livestock Insurance. Cambridge, UK:
Cambridge University Press.

Karlan, D., R. Osei, I. Osei-akoto, and C. Udry. 2014. “Agricultural Decisions After Relaxing
Credit and Risk Constraints.” Quarterly Jounrnal of Economics 129 (2): 597-652.

Kazianga, H., and Z. Wahhaj. 2020. “Will Urban Migrants Formally Insure Their Rural Relatives?
Family Networks and Rainfall Index Insurance in Burkina Faso.” World Development 128:
104764.



262 CHAPTER 10 AGRICULTURAL INSURANCE

Kramer, B., P. Hazell, H. Alderman, F. Ceballos, N. Kumar, and A.G. Timu. 2022. “Is Agricultural
Insurance Fulfilling Its Promise for the Developing World? A Review of Recent Evidence.”
Annual Review of Resource Economics 14 (1): 291-311.

Kramer, B., S. Pattnaik, P.S. Ward, and Y. Xu. 2024. “Impacts of an Innovative Credit + Insurance
Bundle for Marginalized Farmers: Evidence from a Cluster Randomized Trial in Odisha,
India.” IFPRI Discussion Paper 2288. IFPRI, Washington, DC.

Kramer, B., M. Porter, and S. Wassie Bizuaychu. 2023. “Basis Risk, Social Comparison, Perceptions
of Fairness and Demand for Insurance: A Field Experiment in Ethiopia.” Presented at the

2024 AAEA/ASSA Annual Meeting, January 5-7, 2024, San Antonio, Texas.

Kramer, B., C. Waweru, F. Cecchi, B. Kivuva, and L. Waithaka. 2024. “See It Grow: A Randomized
Evaluation of Digital Innovations in Crop Insurance to Increase Insurance and Fertilizer
Demand in Kenya.” Paper presented at the 2024 AAEA Annual Meeting, July 28-30, New
Orleans, LA.

Kramer, B., C. Waweru, and J.G. Malacarne. 2023. “Summing the Parts: How Does ‘Bundling’
Affect Willingness-to-Pay for Seeds and Insurance in a Sample of Kenyan Farmers?” Paper
presented at the 2023 Agricultural and Applied Economics Association (AAEA) Annual
Meeting, Washington, DC, July 23-25.

Liu, Y., K. Chen, and R.V. Hill. 2020. “Delayed Premium Payment, Insurance Adoption, and
Houschold Investment in Rural China.” American Journal of Agricultural Economics 102 (4):
1177-1197.

Lowder, S.K., J. Skoet, and T. Raney, 2016. “The Number, Size, and Distribution of Farms,
Smallholder Farms, and Family Farms Worldwide.” World Development (87): 16-29.

Meyer, R., P. Hazell, and P. Varangis. 2017. “Unlocking Smallholder Credit: Does Credit-
Linked Agricultural Insurance Work?” Working Paper. International Labor Organization,

Washington, DC; International Finance Corporation, Geneva.

Miranda, M.J. 1991. “Area-Yield Crop Insurance Reconsidered.” American Journal of Agricultural
Economics 73 (2): 233-242.

Mobarak, A.M., and M.R. Rosenzweig. 2013. “Informal Risk Sharing, Index Insurance, and Risk
Taking in Developing Countries.” American Economic Review 103 (3): 375-380.

Ndegwa, M.K., A. Shee, C.G. Turvey, and L. You. 2020. “Uptake of Insurance-Embedded Credit
in Presence of Credit Rationing: Evidence from a Randomized Controlled Trial in Kenya.”

Agricultural Finance Review 80 (5): 745-766.

Quisumbing, A.R., N. Kumar, and J.A. Behrman. 2018. “Do Shocks Affect Men’s and Women’s
Assets Differently? Evidence from Bangladesh and Uganda.” Development Policy Review 36
(1): 3-34.



POLICIES AND PROGRAMS FOR REDUCING FARMER RISK 263

Shee, A., C.G. Turvey, and L. You. 2019. “Design and Rating of Risk-Contingent Credit for Balancing
Business and Financial Risks for Kenyan Farmers.” Applied Economics 51 (50): 5447-5465.

Skees, J., P. Hazell, and M. Miranda. 1999. “New Approaches to Crop Yield Insurance in Developing
Countries.” EPTD Discussion Paper 55. IFPRI, Washington, DC.

Stein, S. 2018. “Dynamics of Demand for Rainfall Index Insurance: Evidence from a Commercial

Product in India.” World Bank Economic Review 32 (3): 692-708.
Stoeffler, Q., M. Carter, C. Guirkinger, and W. Gelade. 2022. “The Spillover Impact of Index

Insurance on Agricultural Investment by Cotton Farmers in Burkina Faso.” World Bank

Economic Review 36 (1): 114-140.
Swiss Re. 2019. Agricultural Insurance: A Growth Story. Zurich.

Timu, A.G., and B. Kramer. 2023. “Gender-Inclusive, -Responsive, and -Transformative Agricultural

Insurance: A Literature Review.” Global Food Security 36: 100672.






	_Hlk193621623

