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Abstract

The gains from insurance arise from the transfer of income across states. Yet, by

requiring the upfront payment of the premium, standard insurance products trans-

fer income across time. Using an RCT implemented in a contract farming scheme in

Kenya, we test a novel interlinked product which removes this inter-temporal transfer:

the buyer of the crop offers insurance and deducts the premium from farmer revenues

at harvest time. The take-up rate is 71.6%, 67 percentage points higher than for the

standard upfront contract. Additional experiments show that liquidity constraints and

time preferences are important constraints on standard insurance demand. Further, by

removing liquidity constraint concerns, the interlinked insurance achieves better target-

ing of poorer farmers. Finally, evidence from a natural experiment in the United States

suggests that the above mechanisms also affect insurance adoption among farmers in

developed countries.
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1 Introduction

The welfare gains of insurance arise from the transfer of income across states: from states

where the marginal utility of consumption is low to those where it is high. For production

insurance this means transferring income from high output states to low output states.1

However, insurance products typically also transfer income across time. In most agricultural

insurance products offered in the developing world, subscribing farmers are required to pay

a premium early in the production process, while any payout is received after harvesting.

This paper explores the consequences of this neglected aspect of insurance by testing an

interlinked agricultural insurance product which eliminates it.

Take-up of agricultural insurance has generally been low. This, in spite of the fact that

farmers face high levels of uninsured risk, and of a growing body of work on product design

in the last decade. This paper shows that offering a purely intratemporal, cross-state insur-

ance addresses some of the fundamental explanations for this low take-up, such as liquidity

constraints, intertemporal preferences, and trust. In turn, in the study setting, removing the

intertemporal transfer is shown to have a large effect on demand. While farmer take-up is

low for a traditional insurance product, its intratemporal equivalent, with premium charged

at harvest, has high take-up, even at actuarially fair premiums.

The insurance products we study in this paper interlink insurance and product markets.

That is, the buyer of the product is also the provider of the insurance. Interlinkages, where a

single contract or transaction between agents spans different markets, are an important fea-

ture of many agricultural markets in developing countries Bardhan (1980); Bell (1988); IFAD

(2003). Contract farming schemes are a prevalent form of interlinkages between product and

credit markets, where repayment of inputs provided to farmers on credit by buyers is en-

forced by deducting costs from revenues at harvest.2. We argue that the same organizational

form can be used to better enforce payment of an insurance product that features only post-

harvest transfers, representing another important potential advantage. In particular, while

1Consistent with this premise, leading models of agricultural insurance demand often include purely ex-
post transfers between parties (Clarke (2011) Mobarak and Rosenzweig (2012)). A relevant exception is
Sarris (2002).

2The penetration of contract farming schemes has been steadily increasing over the last few decades, with
the growth of foreign firm presence and the so called supermarket revolution (Reardon et al. (2012).) For
instance, contract farming schemes cover 75% of poultry in Brazil, 90% of cotton and milk in Vietnam, and
60% of tea and sugarcane in Kenya (UNCTAD (2009)).
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the post-harvest payment of the premium may be difficult to enforce when the insurance is

provided by a third party, defaulting on the payment becomes more costly to the farmer in

an interlinked contract. If a farmer defaults, she not only loses the benefit from accessing

insurance in future periods, but also all the other gains arising from the interaction with

the buying company, including product purchase reliability and input provision. In addition,

the interlinking can reduce the gap between the commercial premiums and the actuarially

fair since it cuts administrative costs of data collection, product design, recruitment, and

implementation.

We work in partnership with a Kenyan sugarcane contract farming firm, one of the largest

agri-business companies in East Africa. The scheme includes around 80,000 plots, mostly

below one hectare. Farmers are provided inputs on credit and are paid per tons of sugarcane

minus input costs. Farmers are subject to significant risks, both idiosyncratic and aggregate,

from rainfall, climate, pests, and delays in company service provision.

We conduct a randomized controlled trial with 605 farmers contracted with the company

to test the introduction of an insurance product whose premium is deducted from the harvest

proceedings, akin to input charges, and compare it to the equivalent standard insurance

product whose premium is paid upfront. The company offers to all these farmers a double

trigger area yield insurance product, where payout occurs if both plot yields and area yields

are below a certain threshold of their respective predictions (Elabed et al. (2013)). We

compare insurance take-up across three experimental groups. In the first group, farmers who

sign up pay upfront the premium at “full price”, which is 85% to 100% of the actuarially

fair value across the sample. Take-up rates under the full price, standard insurance are

4.6%, low but not inconsistent with the rates of many other smallholder insurance studies

when the value of premium is close to actuarially fair. In the second group, the upfront

insurance premium is discounted by 30%. This price reduction makes little difference: the

take-up rate in the second group is 5.9%, not statistically different from the full price group

at conventional levels. In the third group, the core focus of the paper, farmers who sign up

for the insurance pay the premium through a deduction at harvest time. For this group, the

premium is set at the “full price” plus interest, charged at a rate equal to that which the

company charges on input loans. The premiums for the first and third group are therefore

equivalent in net present value for the company. Take-up in this third group is 71.6%, a 67
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percentage-point increase, making payment through post-harvest deduction among the most

effective ways known of increasing insurance take-up at actuarially fair levels.

Standard insurance with upfront payment, unlike social insurance, forces the insured agent

to hold a highly illiquid form of savings. In turn, when financial markets are incomplete, the

agent may be forced to transfer income across periods. This can activate several potential

intertemporal distortions which in turn could explain the large decrease observed in take-up.

The first such intertemporal distortion is liquidity constraints, which are widely documented

in populations similar to the one targeted by the experiment (Jack (2011), Conning and

Udry (2007)). Consistent with this hypothesis, in a second experiment, we find that take-up

rates in the upfront premium group increase from 13% to 33% when farmers are given cash

transfers worth the amount of the insurance before being offered the product (similar to Cole

et al. (2013a)). In addition, heterogeneity analysis from the main experiment also shows that

credit constrained households, as proxied for by a range of wealth measures, are differentially

more likely to take-up the deduction premium insurance than the standard upfront one.

A second potential driver of the main results is farmers inter-temporal preferences. Dis-

count rates may be higher than the company interest rate charged on premiums payed through

deduction. In addition, farmers may be present-biased Duflo et al. (2011). We conduct a

third experiment to test the importance of this channel. We compare insurance take-up in

two groups. In the first, farmers choose between an amount of money roughly equivalent to

the premium and free enrollment in the insurance. In the second group, farmers choose be-

tween (and commit to) whether, one month later, they will receive the money (plus interest)

or free insurance enrollment. Delaying delivery by one month, while retaining the same net

present value in the amount of cash offered, raises insurance take-up by 25 percentage points.

Evidence from these two additional experiments suggests that liquidity constraints and time

preferences explain an important share of the overall impact of offering the interlinked con-

tract on insurance take-up. The paper also discusses other additional mechanisms that could

explain the results of the main experiment, including trust concerns, the salience effect of

framing the premium as a (small) share of the harvest revenues, limited understanding of

the product and side-selling risk (i.e. the option for farmers to sell to other buyers, thus

defaulting on the insurance premium loan).

From a policy perspective, in addition to addressing many of the potential reasons for
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low insurance demand, interlinking product markets and insurance markets can also benefit

insurance design and administration in several other ways. The first one concerns data

availability. For administrative purposes, large buyers in contract farming schemes often

collect detailed plot-level data on output and farm sizes, among others. These records, which

can span for decades, can address data limitations, a fundamental constraint in the design of

area yield products (Elabed et al. (2013)). This could be particularly relevant as area yield

insurance may display lower basis risk than rainfall index insurance. Second, administrative

costs are likely to be lower. For instance, company field assistants visit farmers plots at

contract inception. In an interlinked contract, that visit could include insurance recruitment

activities at a minimum additional cost. This would reduce the gap between actuarially fair

premiums and market premiums, which can be large.3 Finally, evidence that farmers increase

their productive investments and output when insured (Karlan et al. (2014)) provides another

rationale for interlinked contracts. If product buyers are partial residual claimants on farmers

production, they make a profit on the additional quantities produced. Thus, unlike a third

party insuring agent, they may not need to break even on the insurance sales. In the paper,

we also discuss potential drawbacks of interlinking insurance and product markets, such as

limited understanding of the product and side-selling risk. We also discuss feasibility of

similar products beyond contract farming settings.

A wide body of research documents that distortions arising from liquidity constraints

and inter-temporal preferences also affect financial choices in the developed world, such as

saving and retirement decisions (e.g., Deaton (1989), Zeldes (1989), Guiso et al. (1996),

Laibson (1997), Beshears et al. (2009)). In the final contribution of the paper, we focus on

a natural experiment in the United States that shares features of our experimental design,

to understand the role of these forces in driving insurance adoption among farmers in the

developed world. Until 2012, agricultural producers typically paid insurance premiums at

the same time as any indemnities were paid, usually shortly after harvest. Starting with the

2012 crop year, a reform shifted the premium payment date earlier for most crops, requiring

producers to instead pay premiums from operating funds. Using variation across time, crops,

states, and county characteristics, we show that this change reduced the volume of insurance

purchases and that this decrease was larger in counties with smaller average plots.

3In Karlan et al. (2014), market prices are 50% higher than actuarially fair prices.
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This paper is mainly related to two strands of literature. First, numerous papers have

investigated the demand for upfront agricultural insurance and the factors which constrain

it. Demand for such insurance at actuarially fair prices is typically found to be low: Karlan

et al. (2014) find the highest take-up rates among these studies, at around 40%; and many

find significantly lower rates, for example, at around 50/

Other studies have attempted to interlink insurance with credit markets (Gine and Yang

(2009); Carter et al. (2011); Karlan et al. (2014); Liu et al. (2013); Banerjee et al. (2014)).

Most of these studies find low additional take-up for these products when compared to

traditional loans. Indeed two of them Gine and Yang (2009) Banerjee et al. (2014) find

that demand for credit actually decreases when bundled with insurance, the former arguing

that farmers often already have an implicit insurance through the limited liability of the loan.

This points exactly at the enforcement concerns which the traditional interlinkage between

product and credit markets aims to address. Liu et al. (2013), in a paper closely related to

ours, find that, in the context of a highly government subsidized livestock mortality insurance

in China, allowing the farmer to pay at the end of the insurance contract period raises take-

up rates from 5% to 15.7%. Finally, a number of papers investigate the impact on sales of

offering health products on credit, such as insecticide-treated mosquito nets and water filters

(Tarozzi et al. (2014), Guiteras et al. (2013)).

Second, a significant literature exists on the importance of interlinked transactions in agri-

culture. Bardhan (1980), Bardhan (1989), and Bell (1988) summarize a large body of theory

looking at transactions that relate land, labor, product, and credit markets. In particular,

our work is related to the body of research that documents the presence of informal insurance

agreements in output and credit market contracts (Udry (1994),Minten et al. (2011)). The

paper also relates to a more recent line of empirical research on the emergence and impact

of interlinked transactions (Casaburi and Macchiavello (2014), Casaburi and Reed (2014),

Casaburi et al. (2014), Ghani and Reed (2014), and Macchiavello and Morjaria (2013) Mac-

chiavello and Morjaria (2014)). In particular, Casaburi and Macchiavello (2014) discuss how

reputation allows large firms to credibly provide interlinked services to their suppliers. While

they focus on the interlinked provision of saving services, some of the arguments apply to

insurance products, too.

To the best of our knowledge, this is the first paper to conduct a field experiment that
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explores interlinking product and insurance markets to offer intra-temporal insurance,4 high-

lighting its advantages in terms of contract design (i.e., the deduction payment), data col-

lection, and implementation costs and providing evidence on liquidity constraints and time

preferences as key channels driving the large impact of deduction premium payment on take-

up.

The remainder of the paper is organized as follows. Section 2 describes the setting in

which the experiment took place, the design, marketing and costing of the insurance product

offered, and the experimental design. Section 3 discusses our main results and benchmarks

them against existing studies. Section 4 presents the additional experimental evidence on the

channels driving the above results. Section 5 discusses additional evidence from the natural

experiment in the United States. Section 6 concludes with a discussion of the applicability

of similar interventions in other settings.

2 Experimental Setting and Design

2.1 Setting

We work in partnership with a Kenyan sugarcane contract farming firm which contracts

with around 80,000 farmers and is one of the largest agri-business companies in East Africa.

Farmers, termed outgrowers, enter in to a contract with the firm and are subsequently pro-

vided inputs such as land preparation, seedcane, fertilizer and harvesting services on credit,

to be deducted from their harvest revenues. The harvest is typically sixteen months after

planting and the farmers are bound by the contract to sell their harvest to the company.

Harvests are weighed and farmers are paid per ton, at a price set by the Kenyan Sugar

Board, minus the cost of the inputs provided (plus interest).

The firm recruits farmers using outreach workers. Because of fixed costs in input provision

the outreach workers must group neighboring plots into administrative units called fields,

which can be provided inputs concurrently. In our study sample, fields contain on average 8.7

plots. Contracted farmers are typically subsistence farmers growing mainly maize. However,

some plots are owned by “telephone farmers” who live far from the plots and manage them

4Serfilippi et al. (2015) show in a field lab experiment with cotton outgrowers in Burkina Faso that framing
the premium as an uncertain rather than certain payment increases take-up.
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remotely. The average plot size in our sample is 0.81 acres (0.32 hectares).

Cane seed lasts upwards of three cycles, each lasting sixteen to eighteen months, so a

typical contract lasts at least four years. The first cycle, called the plant cycle, involves

higher input costs and hence lower profits then the subsequent cycles, called the ratoon

cycles. Yields decline over cycles and are subject to risks from rainfall, climate, pests and

cane fire. In addition company delays in input provision or harvesting can also affect yields.

Crop failure is rare but crop yields are subject to significant variation.

2.2 Experimental Design

The aim of the experiment described in this paper was to test whether an interlinked

insurance contract increases take-up relative to a standard insurance contract, and if so why.

The environment described above presents an ideal setting for the evaluation and potential

scale-up because of the large number of outgrowers, a long panel data of production and

plot characteristics, and important production risks. Additionally the long growing cycle for

sugarcane in the region means that the difference between upfront insurance and deductible

insurance is particularly stark. The experiment was pre-registered at the AEA RCT registry,

RCT ID AEARCTR-0000486. 5.

The insurance product offered was a double trigger area yield insurance. Since risk factors

other than rainfall affect yields, this was preferred to a standard rainfall insurance product.6

A farmer receives a payout if two conditions are met. First, their plot yield has to be below

90% of its predicted level. Second average yield in their field must be below 90% of its

predicted level.7 The design borrows from other studies that have used similar double trigger

products in different settings (Elabed et al. (2013)). The product provides partial insurance.

In the states where the conditions are triggered, it covers half of the plot losses below the

90% trigger, up to a cap of 20% of the predicted production revenues.

5The registration specified: the insurance product, the treatments of the main intervention, the outcome
of interest, the treatment heterogeneities of interest, the randomization design and the sample size. See
https://www.socialscienceregistry.org/trials/486

6The company does collect rainfall information through stations scattered across the scheme. However,
data quality issue is a concern and the predictive power of this rainfall data is low.

7In future work, we plan to explore the relative benefits of varying the size of the area upon which the
second trigger is based. An expansion in this size can induce a tradeoff between basis risk, collective moral
hazard and adverse selection.
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Computation of predicted yields at the plot and area level was based on a rich plot level

administrative panel data. This included information on production levels, plot size, plot

location, and production cycle, among others. The data were available for a subsample of

plots for the period 1985-2006 and for the entire scheme from 2008 onwards. This made it

possible to run several simulations of alternative prediction models to compare predictive

power and costing of the insurance products. In particular, we use the simulations to verify

the performance of the double trigger. The product performs quite well in terms of basis

risk. The proportion of farmers who receive a payout when the second area-level trigger is

added is about 74% of those who would receive it with a single-trigger insurance. Additional

calculations suggest that this does much better than an alternative product based on rainfall

indexes.

Costing of the insurance varied slightly across the pilot, taking values between 85% and

100% of the actuarially fair value. For those farmers who were offered the chance to buy the

insurance through deductible premium, the company charged an interest rate similar to the

one charged on other loans (1% per month).8

The insurance marketing targeted 938 plots in the early stages of the ratoon cycles (in

particular the first, second, and third Ratoons). This choice was driven by the fact that

the yield prediction model performs better for ratoon than for plant cycles, since previous

yields within the same contract, which are available only for ratoon cycles, are a much better

predictor of current yields than yields of harvests in a previous contract. The study targeted

most of the company catchment area, with the exception of some locations where other

companies compete for the same farmers and so the risk of side-selling is higher. Further

restrictions applied based on plot size (large plots were removed from the sample), plot yields

(outliers excluded), the number of plots in the field (the study targeted only fields with at

least five plots), the number of plots per farmer (within each field, the few farmers with

multiple plots were eligible to receive insurance in only one of those, the smallest one) and

the number of farmers per plot (plots owned by groups of farmers were excluded from the

sample). In addition, the study focused on non-telephone farmers.

The company offered the double trigger area yield insurance described above to each of

8For this group, the expected interest was added to the initial premium when marketing the insurance
product.
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the farmers. The product was marketed through village visits during which a short baseline

survey was conducted. Importantly, the specific purpose of the visits was not announced

in advance. 639 of the 938 target farmers (68.1%) attended the meetings. The primary

reason (75%) for non-attendance was that the farmers were busy somewhere far away from

the meeting location. In the initial stage of the meeting, marketing officers verified that

the target farmers mastered very basic concepts required to understand the insurance (e.g.

the concept of tonnage and of acre). A small number of farmers (5.3%), typically elderly

people, was deemed non eligible at this stage. The final sample for the randomization was

605 farmers. Comparing to the 333 who did not enter the sample, these farmers had slightly

larger plots (0.81 vs. 0.75 acres; p-value=0.015) and similar yields (138.7 vs. 136.2 tons per

acre; p-value=0.41).

Marketing officers described in detail the product in subsequent one-to-one meetings with

each farmer. They provided plot-specific visual aids concerning insurance triggers and payout

scenarios. Importantly, in order to ensure that the target farmer correctly understood the

insurance product, marketing officers verified that they could correctly answer basic questions

about the product before offering it. If they could not, marketing officers re-explained.

Farmers then had three to five business days to subscribe, with premiums collected during

revisits at the end of this period.9 Given the small plot sizes, farmers could only subscribe

for the entire plot, not just for parts of it.

Randomization for the experiment occurred at the farmer level and was stratified by field.

In the first group (A1), farmers were offered the opportunity to subscribe for the product

by paying the premium upfront. The premium was charged at “full” value, which across the

study spanned between 85% and 100% of the actuarially fair one. In the second group (A2),

subscription was again by upfront payment but farmers received a 30% discount relative to

the full value. Finally, in the third group (B) farmers could subscribe for the insurance with

the premium (full value) deducted at harvest time, including interest charged at the same

rate used for the inputs the company supplies on credit.

Table 1 provides descriptive statistics for the three treatment groups using both admin-

istrative data and survey data. Since stratification occurred at the field level, we report

9In practice, for a substantial share of these farmers, revisits occurred between one and two weeks after
the first visit.
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p-values capturing the differences across the groups that are obtained from regressions that

include field fixed effects.10 Consistent with the specification we use for some of our analysis,

and our pre-analysis plan, we also report p-values when bundling treatments A1 and A2 and

comparing them to treatment B. The table suggests that the randomization mostly achieved

balance across the observed covariates. In particular, only age is significantly different when

comparing the bundled A group (A1+A2) to B. Later in the paper, we confirm that the

experiment results are robust to the inclusion of baseline controls.

3 Results

Take-up rates at premiums close to the actuarially fair value have been consistently low

across a wide range of geographical settings and insurance designs (Cole et al. (2013a), Elabed

et al. (2013), Mobarak and Rosenzweig (2012)). However, gains from insurance, both direct

and indirect, could be large in many settings: farmers are subject to substantial income risk

from which they are unable to shield consumption. In addition, previous studies suggest

that when farmers are offered agricultural insurance they increase their investment levels

(Karlan et al. (2014), Cole et al. (2013b)).11 Insurance take-up could be low, and hence gains

from risk reduction could be being forgone, because of an important difference between stan-

dard insurance products and canonical, intratemporal insurance: the intertemporal transfer.

Specifically, farmers may want risk protection but not want illiquid savings.

The regression model compares the binary indicator for insurance take-up – Tif , defined

for farmer i in field f – across the three treatment groups, controlling for field fixed effects:

Tif = α + βDiscountif + γDeductionif + ηf + εif (1)

Figure 1 summarizes the take-up rates across the three treatment groups. For groups A2

and B, it also includes 95% confidence intervals of the difference in take-up from A1, obtained

10This also implies that characteristics that do not vary within field, such as location, specific ratoon cycle
and average field yield are essentially perfectly balanced across treatment groups.

11Due to the limited sample size of the pilot described here, we have limited power to study the impact
on farmer investment and yields. Consistent with this premise, we only included take-up as outcome in the
registration plan submitted to the AEA RCT Registry. In future work we plan to test the impact of insurance
on these outcomes, although not upfront vs. deductible insurance. The impact on productive investment
may be smaller in the case of contract farming, since many inputs are already provided on credit.
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from a regression of take-up on treatment dummies and field fixed effects. The first striking

result is the low take-up rate in the baseline group. Average take-up for farmers offered

insurance through an upfront premium at full value is 4.6%. Remarkably, this suggests that,

at least in our setting, reducing basis risk through the area yield double trigger design is not

enough to raise adoption rates. From this perspective, availability of rich plot-level data,

one of the main advantages a large firm may bring to insurance design, is not sufficient to

generate high demand for insurance. It must be noted that, while these rates are very low,

they are also consistent with some of the other studies mentioned above.

The second stark result of the study is that the interlinked insurance contract increases

take-up rates to 71.6%. This amounts to an increase of 67 percentage points from the baseline

(A1) level. As discussed above, the main feature of this product design is to allow premium

payment to occur through deduction from the harvest proceeds. Importantly, the payment

options are equivalent in net present value terms, because of the interest rate adjustment,

and all other aspects of the insurance are the same.

The third result, which allows us to benchmark the second, is that offering a 30% price

discount, while retaining the requirement to pay the premium upfront, has no statistically

significant impact on take-up rates. Even when considering the upper bound of the confidence

interval, rates only increase by 7.7 percentage points. While this upper bound result could still

be consistent with substantial demand price elasticity, it also suggests that price reductions

in this setting have limited scope to prompt a large increase in demand in absolute terms.

Table 2 presents regression analysis of these treatment effects. Column (1) reports the

coefficient from the simple regression used to generate the histogram in Figure 1. Column

(2) adds fixed effects at the field level, the stratification unit. The results are virtually

unchanged. Column (3) pools A1 and A2, consistent with the specification we use later

in the heterogeneity analysis. Columns (4) and (5) further add controls for plot and farmer

characteristics, respectively. Finally, Column (6) includes both types of controls. Throughout

the table the coefficients display remarkable stability. Combined with the observation that

most of the baseline imbalances are small compared to the size of the treatment effect of

offering the deductible product, this is likely to ease concerns arising from some of the baseline

unbalance documented in Table 1.

The results show that providing insurance by creating interlinkages between product
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and insurance markets achieves high take-up levels at actuarially fair levels. In addition,

interlinking contracts substantially cuts insurance design, monitoring, and recruitment costs

and thus cuts the gap between actuarially fair and market rate premiums. We argue that the

contract introduced in our experiment induced such high take-up rates by addressing several

of the key drivers of take-up - liquidity constraints, intertemporal preferences, salience, and

trust - at once. In the next section, we discuss and provide additional evidence on some of

these mechanisms.

4 Channels and Additional Evidence

This section discusses the channels driving the experimental results presented in Section

3. Section 4.1 provides additional experimental evidence on the role of liquidity constraints,

as well as analyzing heterogeneity in the main experiment. Section 4.2 presents the results

of a third experiment aimed at highlighting the role of intertemporal preferences. Finally,

Section 4.3 discusses additional channels, including prospect theory, salience, trust concerns,

and side-selling.

Before discussing channels, one consideration for interpreting the high take-up rate ob-

served is whether farmers understood what they were signing up for. We believe that they

did for two reasons. First, as mentioned above, farmers were asked questions to test their

understanding of the product before they were offered it. Second, several months after the

recruitment, we called back 40 farmers who had signed up for the insurance. We confirmed

that all of them had understood the nature of the product and the meaning of the double

trigger. We then ask if they would sign again for the product. 80% said they would while

7.5% said they would not. The remaining 12.5% stated that their choice would depend on

the outcome of the current cycle.

4.1 Liquidity Constraints

Liquidity constraints are a likely candidate to explain the strong impact of paying the

premium through harvest time deduction. Several studies have documented the relevance of

these constraints among similar populations in the region of the study (Duflo et al. (2011);

Cohen and Dupas (2010)). These constraints may reduce demand for standard insurance
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products if they bind or if, in a buffer-stock argument, farmers expect that they may be

binding in some state of nature over the cycle. In line with this explanation, lack of cash

was, unsurprisingly, the main reason farmers mentioned when asked about their choice not

to take-up the products in group A1 and A2.

In order to provide evidence on this specific channel, we designed a second experiment,

which targeted a different sample of 120 plots. In this experiment we cross cut the treatments

A1 and B of the main experiment with a cash drop treatment. In the latter, during the

baseline survey, farmers were given an amount of cash, which was roughly worth the value

of the insurance premium. The treatment mimics closely one of the arms in Cole et al.

(2013a). This cross-cut design with the main treatment allows us to test whether the impact

of the cash drop varies across the upfront vs. deduction premium payment groups, as well

as assessing the relative impact of the cash drop compared to the premium deferral.

Figure 2 presents the results. First, it is reassuring to note that, in this different sample,

the comparison between the upfront and the deduction premium groups resembles that of

the main experiment. Take-up rate for the upfront group is slightly larger (13%), but, again,

introducing the deduction payment option raises take-up dramatically (up to 76%). Second,

the cash drop raises substantively the take-up rate in the upfront group (up to 33%). However,

the impact of the cash drop is much smaller than that of the deduction premium. This is

consistent with the hypothesis that farmers may decide to use the additional money for other

purposes (e.g. consumption, labor payments, school fees) and that credit constraints also

affect consumption smoothing and investment in these activities. Third, the cash drop also

has an impact on take-up rates in the deduction group (from 76% to 88%). This could

be a wealth effect of the money transfer, especially if the household is savings constrained,

although in the simplest model the wealth effect would (slightly) reduce insurance demand

by decreasing the sugarcane share of income. It is also consistent with a potential reciprocity

channel, whereby some farmers may feel obliged to purchase the insurance after receiving

the transfer. Fourth, the impact of the cash drop among the farmers offered the deduction

premium option is about half of the impact for farmers who have to pay the premium upfront.

Table 3 confirms the patterns described above. Column (1) presents the basic level

impact of the cash drop and deduction premium treatments. We add field fixed effects in

column (2) and additional controls in column (3). Across these specifications, we can always
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reject the null on the equality of the two treatments at the 1% level. The coefficient on Cash

is large and significant at the 5% level in column (1) and remains similar in size but loses

some precision as we add more controls. In columns (4) to (6), we then look at the interaction

between the two treatments. The coefficient on the interaction is always negative. However,

while the absolute value of the interaction point estimate is large relative to the cash drop

coefficient in the upfront group, our sample size is too small to obtain a precise estimate.

We complement this analysis by looking at treatment heterogeneity by farmer wealth in

the main experiment. The impact of wealth on take-up of insurance products with upfront

premium payment is theoretically ambiguous. If liquidity constraints are indeed a major

barrier to demand, wealthier people may be more likely to purchase the insurance. However,

higher wealth also means better access to other sources of consumption smoothing, including

one’s own savings, and potentially lower absolute risk aversion, both of which may decrease

the demand for formal insurance. The net impact of these two channels is unclear. On

the other hand, for the case of insurance with deduction premium payment, the liquidity

constraint channel is likely to be muted. This implies that we may expect differentially

lower take-up of the deduction premium insurance, relative to the ex-ante one, for wealthier

households.

In the baseline data, we collected several measures related to the farmer wealth and cash

availability. These include yield levels in the previous harvest, sugarcane plot size, number

of acres cultivated, whether the household owns a cow, access to savings and the portion

of income from sugarcane. We study heterogeneous treatment effects by these variables. In

order to gain power, we bundle together treatment groups A1 and A2.12 Thus, the regression

model is:

Tif = α + βDeductionif + γxif + δDeductionif ∗ xif + ηf + εif (2)

Table 4 presents the results. While not all of the interaction coefficient estimates are

precise, the results in the table suggest that indeed more liquidity constrained households,

as measured by several wealth proxies, are differentially more likely to take-up the insurance

when the premium is to be paid through harvest deduction. From a policy perspective,

this result implies that the product with deduction premium payment may be particularly

beneficial for poorer farmers, who are typically in stronger need of novel risk management

12We mentioned this option when registering the trial.
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options.

4.2 Intertemporal Preferences

Intertemporal preferences, including behavioral biases such as time inconsistency, are

other first order candidates in explaining the large difference in demand for upfront vs. deduc-

tion insurance. First, discount rates of farmers may be higher than the interest rate charged

by the company. Second, some farmers may have present biased preferences (Loewenstein

et al. (2003); Duflo et al. (2011)), which would further magnify the impact of postponing the

payment.

We designed a third experiment to better understand the role of intertemporal preferences

in the main results. A sample of 120 farmers was randomly allocated to two treatment

groups, with stratification at the field level. In the first one, the Cash Now group, farmers

were offered a cash transfer worth the insurance premium and they had to decide whether or

not to use the cash to purchase the premium. This treatment is equivalent to group Upfront

Premium+Cash in the Liquidity Constraints experiment. In the second treatment group,

the Cash in One Month group, farmers were informed that, in a month, they would receive

a cash transfer worth the insurance premium plus one months interest. However, they were

told that they had to decide whether they would use it to purchase the insurance during the

first visit (and that they would not be able to change their choice later). If they opted for

the insurance, they would sign-up for it in the subsequent month visit, instead of receiving

the cash. The use of the cash transfers for both groups makes it possible to isolate the role of

intertemporal preferences by concurrently relaxing liquidity constraints for both groups and

by ensuring the choice in the “Cash in One Month group can be enforced (since insurance

subscription the following month does not rely on the farmer paying out of her own pocket).

Appendix Table A.3 reports the balance test across the two groups. We notice that, due to

the small sample size, there are significant imbalances across the two groups in the share of

women and the acres of land cultivated.

Figure 3 shows that the take-up share in the Cash in One Month group is 72%, compared

to a baseline of 51% in the Cash Now group. This 21 percentage point increase suggests that a

shift of only one month in the timing of the cash transfer (while keeping the net present value

constant) has a large impact on insurance take-up. We also note that the baseline take-up for
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the group “Cash Now is larger than the take-up in the group Upfront Premium+Cash in the

Liquidity Constraints experiment. This could be due to several factors. First, there could

be variation across farmer characteristics as the two experiments targeted different samples.

Second, while the Liquidity Constraints experiment occurred early in late Summer 2014, the

Intertemporal Preferences experiment was implemented in Spring 2015, shortly after the end

of the dry season (December-March). It is possible this could make the risk of low harvest

more salient for the farmers. Finally, at the time of the Intertemporal Preferences experiment,

the company was experiencing delays in input provision due to cash flow problems, which

also may have raised the demand for low yield risk management among farmers.

As discussed above, there are at least two mechanisms that may drive the higher take-

up in the Cash in One Month group . First, the Cash in One Month treatment provides

farmers with a commitment device on how to use the future cash transfer, potentially allowing

them to overcome their time inconsistency. Second, farmers may have a discount rate higher

than the company interest rate. In this case, even without any behavioral bias in time

preferences, the treatment creates gains from intertemporal trade. Distinguishing across these

two explanation is beyond the scope of our work.13 However, the large impact of a single

month deferral suggests an implausibly high exponential discount rate under time-consistent

discounting and thus we speculate that time inconsistency concerns play an important role

in driving the results.

Table 5 confirms these results across different specifications. The gap between the two

treatments is always statistically significant at 1% when adding field fixed effects, plot con-

trols, farmer controls and both set of controls together. We note that the point estimate

raises from 0.25 in the baseline specification with field fixed effects (Column 2) to 0.33 when

adding both set of controls, though the difference in the two estimates is not statistically

significant. This suggests that, if anything, accounting for the baseline imbalances reported

above increases the estimate of the impact of requiring farmers to sign-up in advance.

We note that the design mitigates the traditional trust concerns associated to standard

time preferences experiments (Andreoni and Sprenger (2012)). In the Cash in One Month

treatment, both the cash transfer and the insurance sign-up depend on the field officer re-

13In particular, sample size limitations prevented us from running an additional treatment where the cash
transfer is postponed by two months, rather than one.
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visiting the field, so there are no differential trust concerns across the two choices. It is still

possible, though implausible, that a farmer may think the field officers are more likely to

return if she chooses the insurance. However, visits are organized at the field level and thus

revisits cannot depend on individual choices. Finally, and probably most importantly, the

respondents have the contact info of the relevant company field staff (and, in most cases, of

the IPA staff).

We now discuss two additional potential caveats to the interpretation of our results. First,

in spite of the cash transfer, results may be driven by differential credit constraints across

time periods (Dean and Sautmann (2014)). However, we ran the experiments across two

months (plus a one-month pilot beforehand). Results are remarkably stable across these

periods, suggesting that idiosyncratic liquidity shocks at specific dates are unlikely to drive

the results. Second, in our main experiment, we elicited measures of intertemporal preferences

using standard hypothetical questions and we did not detect heterogeneous treatment effects

by these variables. This is possibly driven by measurement issues, limitations associated with

the hypothetical nature of the questions, and limited statistical power. In addition, standard

lab-experiment measures in a given domain (e.g. the timing of cash disbursement) may fail

to hold predictive power on other domains, such as how to use that money.14

While present bias can lead to under subscription in upfront insurance, theoretically it

could also lead to over subscription and hence future regret in deductible insurance. While we

believe that this is a real possibility with the sale of goods on credit, where benefits are borne

immediately, in the case of insurance there is no clear immediate benefit to subscription. On

the contrary, deductible insurance eliminates the time gap between cost and benefit that

standard insurance products introduce. In line with this argument, as discussed above, in

follow-up calls with 40 farmers who took-up the deductible insurance, only 7.5/

4.3 Other Channels

This section covers three additional potential channels that may drive the large gap in

take-up between upfront and deduction premium treatment groups. Two of them are based

on the notion that payments as deductions could be perceived differently from outright

14For instance, Kaur et al. (2014) find no correlation between lab experiment measures of time inconsistency
and workers choices on effort and labor contracts.
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payments. Another one concerns trust issues. Finally, we discuss the potential role of side-

selling. While we leave an experimental analysis of these mechanisms to future work, we

provide a brief discussion of each of them here.

First, according to relative thinking (Tversky and Kahneman (1981), Azar (2007)), people

may make choices based on relative differences in costs, even when the rational model dictates

that they should only consider absolute differences. In our setting, the premium could be

perceived as a large amount when farmers consider it as an isolated expense, but as a small

amount once farmers consider it as a share of their product revenues.15 A similar explanation

is also offered by Salience Theory: interpreting the model of Bordalo et al. (2012) as one of

multiple time periods, diminishing sensitivity suggests that the upfront payment period may

be more salient than the deductible payment period.

A second type of mechanism is prospect theory (Kahneman and Tversky (1979); Kőszegi

and Rabin (2007)). While a thorough application of the theory is beyond the scope of this

paper, 16 intuitively upfront payments may fall in the loss domain, while deduction payments,

at least when yield are high, may be perceived as lower gains. The fact that farmers may

be more sensitive to losses than gains may then partially explain the large response to the

structure of premium payment.

Third, the insurance design with deduction premium payment may also help to solve the

trust issues concerning the introduction of the insurance among a population with no experi-

ence in similar products. Trust has been shown to be an important issue in shaping take-up

(Cole et al. (2013a), Liu et al. (2013), Dercon et al. (2011)). Farmers may be concerned that

there is some probability that the insurance does not pay out in states when it should do

so according to the contractual terms (for instance if the insurance company defaults). This

may decrease their willingness to put money down in a standard insurance contract. The

deferral option improves this worst-case scenario. If the insurance company defaults, at least

the farmer will not have to pay the premium. Consistent with this hypothesis, in a survey

to a random sample of farmers who did not take-up the product in the upfront groups, trust

concerns and payout payments are the second most common answer (after lack of cash).

In addition, we collected several variables related to trust and farmers relationship with

15We thank Nathan Nunn for pointing out this explanation.
16Such an application would require defining how the reference point is set, both at the time at which the

upfront premium is paid and at harvest time.
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the company. However, the heterogeneity analysis does not deliver any clear conclusion. In

addition to limited power, it is possible that the variables do not properly capture the specific

expectations and trust concerning the insurance product. We report the results in Table A.2.

While the failure to detect heterogeneity in the treatment effect along these variables poses

an obvious caveat, qualitative evidence from the survey provides suggestive evidence that the

interlinked insurance contract may help to address trust issues and we hope it will motivate

further work on the topic.

Side-selling opportunities - whereby the farmer sells to another buyer thus defaulting on

her existing debt - represent a potential concern for the product described in this paper.17

The concern is that in years of good harvest, the farmer sells to another buyer in order

to avoid paying the insurance premium. This would increase the demand for deduction

insurance, by decreasing its cost in expectation. An obvious point is that these contracts are

more feasible in settings where the contract farming functions well, for instance because of

crop perishability, transport costs and limited competition Bijman (2008). Regardless, we

argue that the inclusion of an additional loan to cover the insurance premium is unlikely

to generate large marginal side-selling incentives for several reasons. First, the value of the

insurance premium is likely to be much smaller than pre-existing input loans, such as seeds

and fertilizer. Second, for a range of outcomes, the farmer will have limited ability to observe

the exact output before the harvest weighing, and therefore to assess whether she will qualify

for a payout or not.18 Third, the choice of strategic default depends on the comparison

between the static benefits of the default and the continuation value of the relationship.

The interlinked contract implies that the latter terms includes not only the benefit from

accessing the insurance relationship in future periods, but also all the other gains arising

from the interaction with the buying company, including product purchase reliability and

input provision. In other words, default on the insurance loan become much more costly

in this interlinked contract that in a standard non-interlinked one. Further, if the farmers

value access to insurance in future years, offering it would increase the continuation value

of the relationship with the buyer, and hence insurance provision could actually reduce the

occurrence of side-selling.

17For instance, Macchiavello and Morjaria (2014) show that, in the context of coffee in Rwanda, higher
competition reduces input loans potentially for this reason.

18The second, area yield trigger further increases this uncertainty.
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Finally, a recent body of work has focused on channels that relate to features of the

risk protection offered by the product or to the overall risk management portfolio of the

households. Several contributions have shown the importance of such issues, including, among

others, insurance product basis risk (Clarke (2011)); Mobarak and Rosenzweig (2012); Elabed

et al. (2013)), informal insurance (Mobarak and Rosenzweig (2012)), and social networks (Cai

et al. (2013)). As these are kept constant across treatments in our experiment, they cannot

explain the large gap between upfront and deduction premium we document in Section 3.

5 Evidence from Other settings

The previous results show that liquidity constraints and intertemporal preferences play

an important role in shaping the large impact of the interlinked insurance product on take-up

among farmers in Kenya. A wide body of work documents that these mechanisms also shape

financial decision in the developed world. For instance, a large literature, starting with

Deaton (1989) and Zeldes (1989), points at the relationship between liquidity constraints

and saving decisions. Similarly, the first empirical investigations on the impact of time-

inconsistency on savings date back to Laibson (1997). In the final contribution of the paper,

we show that, possibly through these forces, the timing of the premium payment affects

agricultural insurance adoption even among U.S. farmers.

5.1 Evidence from U.S. Crop Insurance

This section is preliminary and incomplete

We exploit a natural experiment concerning the timing of the U.S. Federal Crop Insurance

(FCI) premium payment. The FCI is the largest insurance scheme in the world, with a total

of around 2 million policies sold in 2010. The program, which offers both crop-yield and crop-

revenue insurance, is heavily subsidized by the federal government (Wright (2014)). Until

2012, farmers paid for the insurance premium after harvest. However, the 2008 Farm Act,19,

implemented in 2012, moved the payment for some crops to earlier in the season, typically

around two months before harvesting. Crucially, the implications of this change varied across

19Public Law 110-234.
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crops and states. For corn, the most common grain grown in the country, the billing date

shifted earlier throughout the United States (from October to August). For wheat, the

second most common grain, the billing date shifted only for states growing mostly spring

wheat (North West and Midwest), but not for those states growing winter wheat (Central

and South).

To test the impact of this change on crop insurance adoption, we exploit variation over

time across states and crops to implement a triple difference approach at the county level.

For this purpose, we obtained data from the Risk Management Agency on the number of crop

insurance policies sold between 2009 and 2014 by crop and county. We focus on states that

harvest at least 500,000 acres of both corn and wheat in 2010, and we include only counties

that grew both grains in the same year. The final sample includes 11 states and 899 counties.

Equation 3 models the triple-difference approach:

IHS(Policies)sckt = β1Postt ∗ Treatsk + ηck + ηst + ηkt + ηskt+ εsckt, (3)

where the dependent variable is the inverse hyperbolic sine transformation of the number

of insurance policies sold in county k in state s in crop k in year t. In years after 2012,

the dummy variable Treatsk equals one if the state-crop pair is exposed to the reform. The

model includes county-crop fixed effects (ηck), state-year fixed effects (ηst), crop-year fixed

effects (ηst), and a time trend estimated separately for each state-crop (ηsk ∗ t). We cluster

standard errors by state-crop as that is the level of our treatment.

In addition, to specifically assess the importance of liquidity constraints, we test whether

the reform had differential impact by the average policy size in the county-crop, measured in

acres. We therefore augment the model to estimate a heterogeneous treatment effect term

(Postt ∗ Treatsk ∗ AvgPolicySizeck):

IHS(Policies)sckt = β1Postt ∗ Treatsk + β2Postt ∗ Treatsk ∗ IHS(AvgPolicySize)ck

+ ηck + ηst + ηkt + ηkPostt ∗ IHS(AvgPolicySize)ck

+ ηsPostt ∗ IHS(AvgPolicySize)ck + ηskIHS(AvgPolicySize)ck ∗ t+ εsckt
(4)

The model fully allows average plot size to impact the dependent variable differentially in

each state and crop after 2012 (terms ηk ∗ Postt ∗ IHS(AvgPolicySize)ck and ηs ∗ Postt ∗
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IHS(AvgPolicySize)ck). It also includes the interaction between the state-crop specific

trends and the average policy size by county-crop (ηsk ∗ IHS(AvgPolicySize)ck ∗ t).
Table 6, Column (1) estimates equation 3. It shows that the change in timing reduced

the number of insurance policies sold in the county-crop by approximately 4.3%. Column (2)

estimates equation 4. An increase of 10% in the average county plot size reduces the negative

impact of the reform on insurance adoption by 0.52%. This results is confirmed in Column

(3) where we add state-crop-year fixed effects.20 Column (4) replaces the average county-crop

plot size with a dummy for whether the county-crop average plot size is above the median

for that state-crop. The regression confirms the findings of column (2) and suggests that the

negative impact of Column (1) is entirely driven by counties with farms below median size.

Column (5) shows that this result is again robust to the inclusion of state-crop-year fixed

effects.

The negative and statistically significant impact of the reform on insurance adoption

suggests that the mechanisms driving the results of our experiment in Kenya may also affect

risk management choices for farmers in developed countries, albeit with a lower intensity. We

note that, even after the reform, farmers were still able to sign for the federal crop insurance

and defer the premium payment until a couple of months before the harvest. This rules out

present bias as a potential explanation for these results, since farmers sign-up several months

before the premium billing date.

6 Conclusion

Intertemporal transfers, we have argued, introduce a fundamental difference between

what insurance is designed to do and what it does in practice. Could this difference help

to explain the low take-up of insurance observed across existing studies? In the case of

agricultural insurance, allowing for the payment of premiums at harvest time results in

a purely cross-state insurance. We have shown that such a product, offered through an

interlinked insurance contract with the premium charged through deduction at harvest, has

high levels of smallholder insurance take-up at actuarially fair premia, while the equivalent

upfront insurance has low take-up.

20In this model, we drop state-year fixed effects, crop year fixed effects and the state-crop trends.
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The paper discusses the numerous channels through which offering deductible premiums

may impact demand, including liquidity constraints, intertemporal preferences, salience, and

trust. It presents evidence for several of them. Experimental results suggest that liquidity

constraints and intertemporal preferences both play a role. Farmers cite trust as an important

constraint on demand for standard insurance, even when it is offered by the exclusive buyer

of their crop. Another channel, for which we have little evidence but plan future work, is that

premiums may be less salient when charged as a deduction rather than a payment. Unlike

the other channels, this last one is relevant for the broad applicability of the results, since it

relies directly on the product being interlinked.

Interlinking purely cross-state insurance with product markets may also be important

indirectly, since it helps to solve the inherent enforcement problem. If farmers default on

the premium payment, they lose not only their relationship with the insurer, but also their

relationship with the product buyer. This relaxes the incentive compatibility constraint. The

effect is particularly stark in contracts with exclusive buyers. In an interesting application

of the theory of the second best, a market failure in one market, the product market, helps

to alleviate a market failure in another market, the insurance market.

Contract farming schemes represent a natural setting to develop, test and scale-up this

type of insurance product. Importantly, it must be noted that contract farming is an organi-

zational form of intrinsic interest. The relevance of these schemes in developing countries is

growing steadily, especially in cash crops, which may represent the driver of modernization

of the agricultural sector (UNCTAD (2009)). Their success is often credited to their ability

to provide farmers inputs on credit, a problem which faces very similar enforcement concerns

to that of canonical insurance.

In addition to enabling a wider set of contracts, interlinking insurance and output markets

has additional benefits that, while not the focus of the paper, deserve a brief discussion. First,

when output markets are not perfectly competitive, buyers are partial residual claimant on

additional farmer production. In studies from other settings, those farmers that, in response

to exogenous experimental variation, take-up insurance products subsequently increase their

level of investment, as well as changing its composition (Karlan et al. (2014), Cole et al.

(2013b)).21 In turn, this could imply that providing insurance to farmers may induce addi-

21As a caveat, the impact on investment in contract farming may be smaller than in other settings, as
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tional profits to the product buyers by raising farmer output. Therefore, insurance sellers

in the interlinked contract may not need to make profits, or even break even, specifically on

the insurance markets, since their main benefit in offering the insurance product may come

from the product market. Similarly, on the extensive margin, availability of similar insurance

products may induce more farmers to enter contract farming schemes, as these often imply

a shift toward crops with higher mean profits but also higher variance.

Second, given that many contract farming schemes typically include tens of thousands of

farmers, these settings also represent a unique opportunity to diffuse these products to a large

number of smallholders in a cost-effective way. The gains are particularly salient in the case

of agricultural insurance, since interlinking allows us to remove the intertemporal transfer

which is superfluous to the gains from insurance. However it is obviously not specific to

agricultural insurance; interlinking can ease credit constraints or behavioral biases for other

inputs or products too. For instance, Sedlmayr et al. (2013) used a list of farmers contracting

with a cotton contract farming company in Zambia to distribute mosquito nets to around

40,000 farmers.

Third, interlinked contracts may also have the potential to assess another key issue con-

cerning take-up: the low levels of farmer re-insurance in years following a year with no payout.

For instance, Karlan et al. (2014) document a 17 percentage point lower take-up rate among

farmers who were insured in the previous season and did not receive a payout, compared to a

base take-up rate of 44% among farmers who were uninsured in the previous season. Similar

results are found in Cole et al. (2014), who further document that the impact of recent pay-

outs on re-insurance falls over time. If farmers need to experience at least one year of payout

to fully realize the value of insurance, then a potential approach would be to have farmers

subscribing in the first instance for a number of years that is long enough to have a high

chance of at least one payout along the duration of the insurance. In interlinked contracts,

farmers could subscribe for multiple years and the premium for a specific year would then

be deducted at the end of each harvest. While making the commitment for multiple years

feasible, the design would not require the payment of a premium for many years at once, but

rather rely on a mechanism that make yearly payments enforceable. A weaker commitment

design, based on a form of nudging (Sunstein and Thaler (2008), Duflo et al. (2011)), would

numerous inputs are already supplied on credit.
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leave farmers an opt-out option in each year. Evidence from other settings suggest that such

opt-out rates are typically very low (Choi et al. (2003), Beshears et al. (2009)). A multi-year

experiment was not feasible in our specific case. We believe this is a promising avenue for

future research.

One concern of interlinking product and insurance markets, in the case of large aggregate

risk, is that the insurance does magnify the risk already faced by the buyer. The buyer will

be best placed to provide insurance to farmers when farmers face idiosyncratic risks, which

can be diversified across farmers. However, a large firm does not necessarily need to diversify

risk within a year. Rather, better access to credit markets implies that the risk diversification

at the company level can occur across years. In addition, the buyer does not need to be the

ultimate risk bearer. Reinsurance of the buyer should be much easier than insurance of many

small farmers, since the buyers are often large companies that can easily be taken to court,

alleviating enforcement concerns.

Finally, a key question concerns the feasibility of the canonical cross-state insurance

described in the paper in settings beyond contract farming. We view enforcement as being the

main constraint and propose several possibilities to address it. First, the insurance product

may be interlinked with other types of buyers. Cooperatives and farmer groups represent an

important organizational form where this may be feasible. These organizations often group

harvests from their member farmers and then sell to one, or few, buyers. A specific buyer

could provide insurance to the individual members and then rely on the cooperative, and

on the social capital embedded in them, to enforce the product sales. In addition, even in

settings where coordinating institutions such as cooperative are lacking, enforcement could

still be achieved if buyers could partner with the banks where farmers hold savings account.

In a case in which the farmer sells to somebody else, the bank could agree to transfer at

harvest time the premium amount from the farmer saving account to the buyer who offered

insurance. The obvious caveat is that farmers may change the financial institution where

they hold their money. However, rural producers have typically access to few banks. In

addition, switching costs (i.e. account opening and closing costs) are typically high.

Second, in many settings it may be possible to enforce ex-post premium payment without

interlinking. In the case of US crop insurance, contracting institutions are strong enough for a

third party to enforce repayment. In other settings, the government may be able to offer and
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enforce the insurance themselves. More broadly, enforcing payment of the premium should be

easier than enforcing the repayment of a loan, since the former, by design, is only paid in states

of the world where income is relatively high. Thus the innovative enforcement mechanisms

developed for credit, such as group liability, credit registries and collateral requirements,

could be adopted for the provision of canonical, cross-state insurance. We are aware these

ideas are speculative at best at this stage. However, given the high promises that interlinked

contracts have shown in our experiment, we believe they fully deserve further exploration.
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Figure 1: Main Experiment: Take-up
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Notes: The figure shows insurance take up rates across the three treatment groups in the main experiment.
In the Upfront Premium group, farmers have to pay the full-price premium at the inception of the insurance
period. In the Upfront Premium+Discount group, farmers have to pay the premium at the inception of the
insurance period but receive a 30% price reduction. In the Deduction Premium group, farmers can subscribe
for the insurance and then pay the premium through a deduction from the harvest proceedings, which also
included the accrued interest. The bars capture 95% confidence intervals.
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Figure 2: Liquidity Constraints Experiment: Take-up
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Notes: The figure shows insurance take up rates across the four treatment groups in the Liquidity constraints
experiment. In the Upfront Premium group, farmers have to pay the premium at the inception of the
insurance period. In the Upfront Premium + Cash group, farmers are given a cash drop equal to the cost
of the premium and have to pay the premium at the inception of the insurance period. In the Deduction
Premium group, farmers can subscribe for the insurance and then pay the premium through a deduction
from the harvest proceedings. In the Deduction Premium + Cash group, farmers are given a cash drop equal
to the cost of the premium and pay the premium through a deduction from the harvest proceedings. The
bars capture 95% confidence intervals.
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Figure 3: Intetemporal Preferences Experiment: Take-Up
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Notes: The figure shows insurance take up rates across the two treatment groups in the Intertemporal Prefer-
ences experiment. In the Cash Now group the farmers choose between an amount of money roughly equivalent
to the premium and free subscription to the insurance. In the Cash in One Month group, farmers choose
(and commit) on whether the subsequent month they will receive an amount of money roughly equivalent to
the premium (plus interest) or the free insurance subscription. The bars capture 95%confidence intervals.
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Table 1: Main Experiment: Baseline Variables

A1 A2 B P-value P-value P-value P-value

[A1] [A2] [B] [A1-A2] [A1-B] [A2-B] [A-B] N

Plot Size .3092 .3401 .3193 .012** .187 .219 .875 605

(.1288) (.1471) (.1337)

Yield 53.93 56.80 55.72 .23 .112 .67 .581 605

(17.29) (18.00) (17.71)

Woman .3296 .2680 .3282 .114 .732 .387 .779 571

(.4713) (.4440) (.4707)

Age 48.38 48.30 45.41 .983 .06* .019** .023** 568

(13.59) (14.21) (11.71)

Land Cultivated (Acres) 3.212 3.153 2.819 .734 .978 .259 .674 561

(6.485) (4.026) (2.980)

Any Cow .7611 .8082 .8031 .22 .209 .952 .452 566

(.4275) (.3946) (.3986)

Portion of Income from Cane 3.309 3.383 3.233 .503 .817 .103 .274 567

(1.092) (1.098) (1.182)

Savings for Sh1,000 .2849 .2797 .3333 .936 .273 .362 .207 564

(.4526) (.4500) (.4726)

Savings for Sh5,000 .0893 .1398 .1308 .198 .345 .829 .559 563

(.2860) (.3477) (.3381)

Expected Yield 72.52 70.51 66.89 .674 .522 .577 .543 571

(100.1) (31.18) (49.44)

Expected Yield in Good Year 83.58 85.52 83.10 .844 .852 .944 .88 570

(47.85) (30.89) (56.04)

Expected Yield in Bad Year 53.43 54.01 52.35 .958 .889 .972 .916 569

(40.67) (21.66) (47.27)

Good Relationship with Company .3626 .3419 .3005 .821 .357 .933 .553 568

(.4820) (.4756) (.4596)

Trust Company Field Assistants 3.027 2.834 2.803 .163 .11 .877 .347 567

(1.013) (1.017) (1.090)

Trust Company Managers 2.469 2.340 2.445 .319 .999 .513 .678 565

(1.113) (1.058) (1.126)

Notes: The table presents baseline balancing for the Main Experiment. Yield is measured as tons of cane

per hectare harvested in the cycle before the intervention. Portion of Income from Cane takes value between 1

(“None”) to 6 (“All”). Savings for Sh 1,000 (Sh 5,000) is a binary indicator that equals one if the respondent

says she would be using household savings to deal with an emergency requiring an expense of Sh 1,000 (Sh 5,000).

1 USD= 95 Sh. Good Relationship with the Company is a binary indicator that equals one if the respondent says

she has a good or very good relationship with the company (as opposed to bad or very bad). P-values are based

on specifications which include field fixed effects (since randomization was stratified at the field level).*p<0.1,

**p<0.05, ***p<0.01. Trust Company Field Assistants and Trust Company Managers are defined on a scale 1

(“Not at all”) to 4 (“Completely”)
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Table 2: Main experiment results

(1) (2) (3) (4) (5) (6)

A2: Reduction 30% 0.013 0.004 0.013 0.008 0.020

[0.032] [0.033] [0.033] [0.032] [0.033]

B: Deduction Premium 0.670∗∗∗ 0.675∗∗∗ 0.673∗∗∗ 0.680∗∗∗ 0.687∗∗∗ 0.697∗∗∗

[0.032] [0.033] [0.028] [0.033] [0.032] [0.032]

Field FE N Y Y Y Y Y

Plot Controls N N N Y N Y

Farmer Controls N N N N Y Y

Mean Y Control 0.046 0.046 0.052 0.046 0.046 0.046

Observations 605 605 605 605 605 605

Notes: The table presents the results of the Main Experiment. The dependent variable is a binary

indicator equal to one if the farmer took-up the insurance. Specification (3) bundles groups treatments A1

(Upfront Premium at full price) and A2 (Upfront Premium at 30% discount) as baseline group. Plot Controls

include Plot Size and Yield (in the previous harvest cycle). Farmer Controls include all the other controls

reported in Table 1. Stratification occurred at the field level. *p<0.1, **p<0.05, ***p<0.01.
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Table 3: Liquidity Constaints Experiment: Results

(1) (2) (3) (4) (5) (6)

B: Deferred Premium 0.593∗∗∗ 0.603∗∗∗ 0.589∗∗∗ 0.633∗∗∗ 0.635∗∗∗ 0.635∗∗∗

[0.074] [0.077] [0.078] [0.100] [0.105] [0.107]

Cash 0.167∗∗ 0.132∗ 0.128 0.208∗∗ 0.167 0.177

[0.074] [0.079] [0.079] [0.102] [0.110] [0.111]

B * Cash -0.086 -0.071 -0.100

[0.148] [0.156] [0.159]

Field FE N Y Y N Y Y

Plot Controls N N Y N N Y

Mean Y Control 0.125 0.125 0.125 0.125 0.125 0.125

P-value: B = Cash 0.000 0.000 0.000 0.000 0.000 0.000

Observations 120 120 120 120 120 120

Notes: The table presents the results of the Liquidity Constraints Experiment. The dependent variable

is a binary indicator equal to one if the farmer took-up the insurance. The baseline (omitted) group is the

Upfront Premium group, where farmers have to pay the premium upfront and don’t receive a cash drop.

Plot Controls include Plot Size and Yield (in the previous harvest cycle). Stratification occurred at the field

level. *p<0.1, **p<0.05, ***p<0.01.
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Table 4: Main Experiment: Heterogeneous Treatment Effect by Liquidity Constraints Proxies

(1) (2) (3) (4) (5) (6) (7)

(1) (2) (3) (4) (5) (6) (7)

Yield Plot Land Cultivated Any Portion Income Savings Savings

Size (Acres) Cow Cane Sh1,000 Sh5,000

X*Deduction -0.004∗∗ -0.004 -0.018∗∗ -0.141∗ 0.052∗ -0.175∗∗ -0.131

[0.002] [0.226] [0.009] [0.079] [0.028] [0.069] [0.097]

X 0.001 -0.160 -0.000 0.070 -0.004 0.008 -0.016

[0.001] [0.138] [0.003] [0.045] [0.017] [0.043] [0.059]

Deduction Premium 0.922∗∗∗ 0.674∗∗∗ 0.759∗∗∗ 0.823∗∗∗ 0.542∗∗∗ 0.764∗∗∗ 0.725∗∗∗

[0.101] [0.078] [0.038] [0.069] [0.096] [0.035] [0.031]

Mean Y Control 0.052 0.052 0.052 0.052 0.052 0.052 0.052

Mean X 55.511 0.323 3.059 0.792 3.309 0.300 0.121

S.D. X 17.691 0.137 4.676 0.407 1.126 0.459 0.326

Observations 605 605 561 566 567 564 563

Notes: The table shows heterogeneity of the treatment effect of the Deduction Premium on insurance take-up in

the main experiment by different proxies for liquidity constraints. The relevant heterogeneity variable is reported

in the column title. The dependent variable is a binary indicator equal to one if the farmer took-up the insurance.

Treatments A1 (Upfront Premium at full price) and A2 (Upfront Premium at 30% discount) are bundled together

as baseline group. The notes of Table 1 provide a definition of the variables used in the heterogeneity analysis. All

columns include field fixed effects. *p<0.1, **p<0.05, ***p<0.01.
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Table 5: Intetemporal Preferences Experiment: Results

(1) (2) (3) (4) (5)

One Month Treatment 0.213∗∗ 0.252∗∗∗ 0.255∗∗∗ 0.294∗∗∗ 0.301∗∗∗

[0.087] [0.090] [0.092] [0.109] [0.111]

Field FE N Y Y Y Y

Plot Controls N N Y N Y

Farmer Controls N N N Y Y

Mean Y Control 0.508 0.508 0.508 0.508 0.508

Observations 120 120 120 120 120

Notes: The table presents the results of the Intertemporal Preferences Experiment. The dependent

variable is a binary indicator equal to one if the farmer took-up the insurance. The baseline (omitted)

group is the Cash Now group, where farmers choose between an amount of money roughly equivalent to

the premium and free subscription to the insurance. In the Cash in One Month group, farmers choose (and

commit) on whether the subsequent month they will receive an amount of money roughly equivalent to the

premium (plus interest) or the free insurance subscription. Plot Controls include Plot Size and Yield (in the

previous harvest cycle). Farmer Controls include all the other controls reported in Table 1. Stratification

occurred at the field level. *p<0.1, **p<0.05, ***p<0.01.
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Table 6: U.S. Crop Insurance Regression Table

(1) (2) (3) (4) (5)

Post 2012*Treatment -0.039∗∗∗ -0.281∗∗∗ -0.060∗∗∗

(0.015) (0.094) (0.021)

Post 2012*Treatment*IHS(AvgPlotSize) 0.047∗∗∗ 0.043∗∗∗

(0.016) (0.016)

Post 2012*Treatment*(AvgPlotSize > Median) 0.043∗∗ 0.043∗∗

(0.017) (0.017)

R2 0.265 0.312 0.317 0.297 0.302

Dependent Variable Mean 5.771 5.771 5.771 5.771 5.771

County*Crop FE Y Y Y Y Y

State*Year FE Y Y N Y N

Crop*Year FE Y Y N Y N

State*Crop Trend Y Y N Y N

State*Crop Trend * Size N Y Y Y Y

State*Crop*Year FE N N Y N Y

Observations 10753 10753 10753 10753 10753

Notes: The table presents the impact of the change in the premium billing date in the U.S. Federal

Crop Insurance on insurance adoption. Data are at the county-crop-year level. The dependent variable is

the inverse hyperbolic sign of the number of policies sold in the county-crop-year. The binary indicator

Treatment equals one if the billing date fo the county-crop comes up earlier than the harvesting period from

2012 onward. Column (1) shows the basic difference-in-differences by state-crop (Equation (3) in the paper).

Columns (2)-(5) show the heterogeneity by average plot size in the county-crop (Equation (4) in the paper).

Columns (2)-(3) present heterogeneity by the inverse hyperbolic sign of the average plot size in the county-

crop. Columns (3)-(4) present heterogneity by a binary indicator that is equal to one if the average plot size

in the county-crop is above the median in the state-crop. Standard errors clustered by crop-state. *p<0.1,

**p<0.05, ***p<0.01.
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A Appendix

Table A.1: Liquidity Constraints Experiment: Baseline Vari-

ables

A A + Cash B B + Cash P-value P-value

[A] [A + Cash] [B] [B + Cash] [B - A] [Cash - No cash] N

Plot Size .3015 .2903 .2833 .282 .18 .967 120

(.1075) (.0923) (.1210) (.0886)

Yield 54.36 57.82 61.40 54.10 .758 .745 120

(18.40) (17.91) (14.89) (17.03)

Notes: Notes: The table presents baseline balancing for the Liquidity Constraints Experiment. Yield

is measured as tons of cane per hectare harvested in the cycle before the intervention. P-values are based

on specifications which include field fixed effects (the unit of stratification for the randomization). *p<0.1,

**p<0.05, ***p<0.01.

42



Table A.2: Main Experiment: Heterogeneous Treatment Effect by Trust

(1) (2) (3)

Good Relationship Trust Company Trust Company

with Company Field Assistants Managers

X*Deduction -0.063 0.021 0.027

[0.070] [0.029] [0.028]

X 0.088∗∗ 0.035∗ 0.028

[0.041] [0.019] [0.017]

Deduction Premium 0.726∗∗∗ 0.656∗∗∗ 0.642∗∗∗

[0.035] [0.087] [0.073]

Mean Y Control 0.052 0.052 0.052

Mean X 0.335 2.885 2.418

S.D. X 0.472 1.045 1.099

Observations 568 567 565

Notes: The table shows heterogeneity of the treatment effect of the Deduction Premium on insurance

take-up in the main experiment by different proxies for trust toward the company. The relevant heterogeneity

variable is reported in the column title. The dependent variable is a binary indicator equal to one if the farmer

took-up the insurance. Treatments A1 (Upfront Premium at full price) and A2 (Upfront Premium at 30%

discount) are bundled together as baseline group. The notes of Table 1 provide a definition of the variables

used in the heterogeneity analysis. All columns include field fixed effects. *p<0.1, **p<0.05, ***p<0.01.
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Table A.3: Intertemporal Preferences Experiment: Baseline Variables

Cash Now Cash One Month p-value N

Plot Size .3281 .2927 .093* 120

(.1095) (.1059)

Yield 58.01 57.77 .512 120

(20.15) (21.54)

Woman .2068 .4098 .009*** 119

(.4086) (.4958)

Age 48.37 47.75 .573 119

(12.89) (11.93)

Land Cultivated (Acres) 3.472 2.676 .067* 117

(2.928) (1.725)

Any Cow .8448 .8524 .987 119

(.3652) (.3575)

Portion of Income from Cane 3.620 3.327 .193 119

(1.121) (.9437)

Savings for Sh1,000 .3275 .2950 .526 119

(.4734) (.4598)

Savings for Sh5,000 .1551 .0655 .056* 119

(.3652) (.2495)

Expected Yield 77.71 87.57 .47 119

(65.39) (38.44)

Expected Yield in Good Year 95.19 109.3 .322 119

(70.78) (48.48)

Expected Yield in Bad Year 63.08 69.40 .682 119

(61.79) (32.04)

Good Relationship with Company .3103 .3166 .622 118

(.4666) (.4691)

Trust Company Field Assistants 3.103 2.836 .315 119

(1.020) (1.019)

Trust Company Managers 2.155 2.114 .32 119

(1.136) (1.034)

Notes: The table presents baseline balancing for the Main Experiment. Yield is measured as tons of cane per hectare harvested

in the cycle before the intervention. Portion of Income from Cane takes value between 1 (“None”) to 6 (“All”). Savings for Sh

1,000 (Sh 5,000) is a binary indicator that equals one if the respondent says she would be using household savings to deal with an

emergency requiring an expense of Sh 1,000 (Sh 5,000). 1 USD= 95 Sh. Good Relationship with the Company is a binary indicator

that equals one if the respondent says she has a good or very good relationship with the company (as opposed to bad or very bad).

P-values are based on specifications which include field fixed effects (since randomization was stratified at the field level).*p<0.1,

**p<0.05, ***p<0.01. Trust Company Field Assistants and Trust Company Managers are defined on a scale 1 (“Not at all”) to 4

(“Completely”)
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