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Abstract: We report the results of a drought insurance experiment in Ethiopia , and examine 
whether uptake of index-based insurance is enhanced if we allow farmers to pay after harvest 
(addressing a liquidity constraint). We also test to what extent uptake can be enhanced by 
promoting insurance via informal risk-sharing institutions (Iddirs), to reduce trust and 
information problems. The delayed payment insurance product increases uptake substantially 
when compared to standard insurance, and promoting this new product via Iddirs results in even 
greater uptake. However, default rates associated with delayed payments are relatively high and 
concentrated in a small number of Iddirs – compromising the economic viability of the novel 
product. We examine how default rates can be reduced.  
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1 Introduction 

The majority of the world’s poor reside in rural areas and their economic fate depends 

crucially on the performance of the agricultural sector (e.g., World Bank 2007, Haggblade et al. 

2007, Christiaensen et al. 2010). Despite global efforts to promote the intensification of rain-fed 

agriculture, the diffusion of modern agricultural technologies – such as improved crop varieties 

and fertilizer – remains low. Evidence is growing that downside (production) risk is an important 

factor impeding the uptake of these technologies (e.g., Emerick et al. 2016).2 Purchasing external 

inputs in a context where harvests may fail is risky – exposing farmers to the risk of 

unsustainable debts and the loss of valuable assets (Boucher et al. 2008). The pursuit of “low-

risk-low-expected return” activities may be perfectly rational in such a context (Walker and Ryan 

1990). Increasing the uptake of insurance against weather shocks in rain-fed production systems 

may therefore be an important component of strategies to modernize agriculture and lift large 

swaths of people out of poverty (e.g., Mobarak and Rosenzweig 2013, Cai 2016, Elabed and 

Carter 2016, Karlan et al. 2014).  

In recent years, experiments with index-insurance products have sought to overcome 

well-known problems associated with indemnity-based insurance: (i) prohibitive transaction 

costs, (ii) asymmetric information and moral hazard, and (iii) co-variate shocks that are hard to 

re-insure. Index-insurance delinks payouts from farm-level losses, and allows farmers to purchase 

coverage based on an index correlated with these losses. This may be a measure of average 

biomass productivity or a measure of local rainfall during a certain time period – variables that 

                                                                 
2 Of course many other factors also play a role in explaining slow diffusion of new technologies. These include 
heterogeneity in (net) benefits and profitability (Suri 2011), under-performing extension systems, and lack of 
liquidity (including lack of access to credit). For a recent overview, refer to Foster and Rosenzweig (2010). 
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are objectively quantifiable and verifiable. Payouts are triggered when the index falls short of a 

pre-determined threshold.  

While index insurance may promote agricultural intensification, challenges for 

development remain because adoption of index insurance is also far from complete – adoption 

rates typically hover below 10% (Cole et al. 2013). The literature identifies several reasons for 

low uptake of index insurance. For example, index insurance provides only imperfect coverage 

for household shocks if individual damages are not perfectly correlated with the index – as is 

typically the case. If the index is not identical to on-farm losses, residual risk (or basis risk) 

remains.3 Other reasons for imperfect uptake exist. For example, lack of experience with shocks 

may also matter as does precise knowledge about the probability of disaster (Cai and Song 2017). 

In this paper we report on the outcomes of an RCT in rural Ethiopia that focused on two 

alternative reasons for low adoption of insurance: (i) lack of liquidity to pay for the insurance 

premium, and (ii) lack of information about, or trust in, the insurance product. Consider the 

former first. To study the role of liquidity constraints during the planting season we allow 

(randomly selected) farmers to pay the premium after harvest. Many smallholders are unable to 

mobilize the resources needed to pay for payment of the premium upfront.4 The standard 

insurance product is based on farmers paying the premium when disposable income is at its 

lowest and the marginal utility of cash is at its highest – just before the “hunger season.” In 

                                                                 
3 Individual losses may be high while the index does not reach the threshold, implying insured farmers are worse off 
than in the absence of insurance because they paid the premium (Clarke 2016). “False negatives” undermine the 
expected utility of adoption, especially for highly risk averse farmers. The combination of uncertain rainfall and 
uncertain payouts implies the farmer faces a compound lottery, inviting ambiguity aversion (Elabed and Carter 
2015). Interventions that aimed to reduce basis risk indeed manage to increase uptake (Elabed et al. 2013), but 
adoption of index insurance continues to fall short of expectations. 
4 Such outcomes may be due to several factors, including poverty gap dynamics and present bias (hyperbolic 
discounting leading to procrastination – see Duflo et al. 2011). 
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return, they might receive compensation after harvest when, no matter how meagre, disposable 

income is often higher than in the planting season. We allow smallholders to postpone premium 

payment until after the harvest, and henceforth call this insurance product “IOU”. The properties 

of the IOU, except for the delayed payment, are identical to those of a standard product, but the 

delayed premium is slightly higher to account for the opportunity cost of time (making the two 

premiums inter-temporally equivalent). A crucial issue for the viability of delayed payment 

schemes is default after production uncertainty has been resolved in case there was no payout. 

We probe this issue by exploring contracts and leveraging group dynamics to raise the cost of 

default. 

Second, we randomly vary the marketing channel, and leverage support of leaders of 

Iddirs for the product in some experimental arms.5 Insurance products are “complex” and low 

levels of financial literacy among target populations imply not all potential beneficiaries 

understand its logic (e.g. Cole et al. 2014, Cai et al. 2015). Smallholders may also be unsure 

about the intentions of the insurance company. The idea is that through training and mobilizing 

customary leaders, we can effectively share knowledge and build trust. Iddirs are informal social 

institutions in Ethiopia, originally created to help their members organize burial ceremonies, but 

currently engaged in a broader spectrum of activities and mutual assistance. We have informed 

Iddir leaders about the how index insurance works, informed them about the trustworthiness of 

the insurance company, and encouraged them to share their new knowledge with members of 

their Iddir. It is important to emphasize that insurance was sold to individual members using the 

standard practices of the insurer. We did not sell insurance to Iddirs (or through Iddirs).  
                                                                 
5 In Ethiopia, Iddirs are indigenous voluntary mutual help associations made up by a group of persons united by ties 
of family and friendship, by living in the same kebeles, by jobs, or by belonging to the same ethnic group. The 
number of members, the composition, the functions, and the organization can differ from one Iddir to another. All 
Iddirs are based on voluntary mutual agreements and request intense participation from their members. 
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Our intervention does not enable us to cleanly distinguish between trust and information 

effects as mediating mechanisms, and most of our analysis picks up an aggregate effect – 

improved knowledge about both the product (information) and the company (trust). However, we 

are able to untangle which effect dominates because we sell both an existing index insurance 

product as well as the IOU via traditional channels and Iddirs. As the insurance products are 

offered by the same insurance company, they are subject to the same level of (dis)trust. Hence, if 

the impact of Iddir leadership varies across products, this likely reflects the differential effect of 

information sharing across contexts, as pre-existing levels of knowledge about the novel IOU 

product were less complete. 

Our paper is closest related to the following two papers. First, Dercon et al. (2014) 

propose selling index insurance to Iddirs because there might be important coordination benefits 

from group-wise purchasing of index insurance – in the presence of basis risk, formal and 

informal insurance may be complements (see also De Janvry et al. 2014).6 They evaluate the 

impact of an intervention that trains Iddir members to benefit from post-payout redistribution, 

and find that such a training increases the uptake of insurance. Our approach does not seek to 

reduce basis risk by promoting informal sharing. Members purchase their own insurance at the 

co-op, but are informed about the benefits through a traditional leader rather than a company 

representative, extension agent, or co-op employee. The idea is that leaders can effectively 

transmit information to members and that endorsements by leaders builds confidence.  

Second, Casaburi and Wills (2016) study delayed payments of the premium to induce 

insurance uptake. Their insurance is interlinked with a contract farming scheme which prevents 
                                                                 
6 This enables group members to redistribute payouts among each other. Since members have superior knowledge 
about true damages, this may reduce basis risk. Observe that traditional indemnity-based insurance typically serves 
as a substitute mechanism for informal sharing arrangements (e.g., Arnott and Stiglitz 1991). 
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defaults on the premium payment commitments (as premiums are deducted from the revenues 

paid after harvest). Uptake increases to 72%, compared to 5% for the standard contract. It is an 

open question whether this result extends to other contracting arrangements, because most 

smallholders are not engaged in contract farming. Perhaps default in other contexts is so 

extensive that it undermines the scope for upscaling delayed payment solutions?  

We use a factorial design involving 144 Iddirs and 8,579 individual subjects to test 

whether delayed premium payments and the promotion of insurance via Iddirs affect adoption of 

index insurance. We also analyze several approaches to mitigate default. We test for “level 

effects” and complementarities. Our main results are that the IOU has a large accentuating effect 

on uptake when introduced in isolation. Promoting standard insurance via Iddirs does not 

significantly increase adoption, but the combination of IOU and Iddir outperforms all other 

modalities. However, for the basic IOU treatment we find a default rate of more than 15%, which 

might jeopardize the viability of the scheme. We show that default can be contained by auxiliary 

measures, and conclude that a bundle of measures – combining the delayed payment option and 

measures to curb default – holds promise for upscaling. 

The remainder of this paper is organized as follows. Section 2 presents a theoretical 

model that provides a framework for thinking about trust, liquidity and the adoption of insurance. 

We show how the IOU may relax an important liquidity constraint and encourage greater uptake, 

and how lack of trust (information) in the insurance company adversely affects uptake. We next 

take these predictions to the data. In section 3 we sketch the context, explain the intervention and 

randomization strategy, and introduce our data. We demonstrate random assignment to treatment 

“worked” in the sense that we have created well-balanced experimental arms. Section 4 presents 

the results, considering both the uptake of insurance and default of premiums. Section 5 contains 
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robustness analyses, and the conclusions ensue.  

2 A theoretical model 

We present a theoretical model that shows how delayed payment of premiums and increased 

trust in the insurance product affect uptake of insurance and strategic defaults. In this model we 

do not explicitly capture information sharing, but we argue that the effect of information 

provision may be modelled in a similar way as trust building (affecting expected returns of 

investing in insurance). We first contrast the IOU product to a standard one, where farmers pay a 

premium before uncertainty is resolved.  

Farmer 𝑖𝑖, 𝑖𝑖 = 1,2, . . 𝑛𝑛, derives utility in period 𝑡𝑡, 𝑡𝑡 = 0,1,2, .. from cash-flow 𝑧𝑧𝑖𝑖𝑖𝑖. We assume 

that 𝑧𝑧𝑖𝑖0 is known but the future is uncertain and 𝑧𝑧𝑖𝑖𝑖𝑖 = 𝑦𝑦�𝑖𝑖𝑖𝑖 is the stochastic cash flow in periods 

𝑡𝑡 = 1,2, .. The farmer derives utility each period from his cash flow and utility is expressed as the 

certainty equivalent of the cash flow: 

𝑢𝑢𝑖𝑖0 = 𝑧𝑧𝑖𝑖0 and 𝑢𝑢𝑖𝑖𝑖𝑖 = 𝑧𝑧𝑖𝑖𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖𝜎𝜎𝑧𝑧𝑖𝑖𝑖𝑖

2         (1) 

where 𝑧𝑧𝑖𝑖𝑖𝑖 is the expected cash flow in period 𝑡𝑡, 𝑡𝑡 = 1,2, .., 𝜎𝜎𝑧𝑧𝑖𝑖𝑖𝑖
2  is the variance of 𝑧𝑧𝑖𝑖𝑖𝑖 and 𝜌𝜌𝑖𝑖 is the 

parameter measuring constant absolute risk aversion of farmer 𝑖𝑖. Assume that income stream 𝑦𝑦�𝑖𝑖𝑖𝑖 

has support �𝑦𝑦𝑖𝑖,𝑦𝑦𝑖𝑖� and that 𝑦𝑦�𝑖𝑖𝑖𝑖, is i.i.d. over time with mean 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝑦𝑦𝑖𝑖 and variance 𝜎𝜎𝑦𝑦�𝑖𝑖𝑖𝑖
2 = 𝜎𝜎𝑦𝑦𝑖𝑖

2  for 

all 𝑡𝑡 = 1,2, ... Let 𝐹𝐹𝑖𝑖(𝑦𝑦�𝑖𝑖𝑖𝑖) = 𝐹𝐹(𝑦𝑦�𝑖𝑖) be the distribution of 𝑦𝑦�𝑖𝑖𝑖𝑖. If the farmer has no insurance (or 

savings opportunity), her lifetime utility can be written as 

𝑈𝑈𝑖𝑖 = 𝑧𝑧𝑖𝑖0 + ∑ 𝛽𝛽𝑖𝑖∞
𝑖𝑖=1 �𝑧𝑧𝑖𝑖𝑖𝑖 −

1
2
𝜌𝜌𝑖𝑖𝜎𝜎𝑧𝑧𝑖𝑖𝑖𝑖

2 � = 𝑦𝑦𝑖𝑖0 + ∑ 𝛽𝛽𝑖𝑖∞
𝑖𝑖=1 �𝑦𝑦𝑖𝑖 −

1
2
𝜌𝜌𝑖𝑖𝜎𝜎𝑦𝑦𝑖𝑖

2 � = 𝑦𝑦𝑖𝑖0 + 𝛽𝛽
1−𝛽𝛽

𝑉𝑉∗     (2) 



8 
 

where 𝑉𝑉∗ ≡ �𝑦𝑦𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖𝜎𝜎𝑦𝑦𝑖𝑖

2 �.  

2.1 Insurance 

Suppose the farmer can buy one-period insurance in year 0. If the farmer 𝑖𝑖 buys insurance 

in 𝑡𝑡 = 0, the farmer gets a utility of 𝑦𝑦𝑖𝑖0 − 𝑐𝑐(𝑦𝑦𝑖𝑖0)𝜋𝜋 in period 0, where 𝜋𝜋 is the premium paid for 

the insurance and 𝑐𝑐 denotes the marginal utility of money. Different farmers have different values 

of 𝑐𝑐. In particular, we will assume that 𝑐𝑐′(𝑦𝑦𝑖𝑖0) < 0, i.e., the marginal utility of money falls with 

the cash flow.7 We further assume that 𝑦𝑦𝑖𝑖 ≥ 𝜋𝜋, i.e., there are states of income when it is feasible 

to buy insurance. Observe it is possible that there exists 𝑦𝑦′ where the purchase of insurance is 

affordable, i.e., 𝑦𝑦′ − 𝜋𝜋 > 0, but “too costly” from a utility perspective, i.e., 𝑦𝑦′ − 𝑐𝑐(𝑦𝑦′)𝜋𝜋 < 0.  

Also note that any insurance mechanism will be such that the farmer gets a pay-out from 

the insurance when 𝑦𝑦� is low and no pay-out when 𝑦𝑦� is high. If 𝑥𝑥� denotes the insurance pay-out, 

then 𝑥𝑥� and 𝑦𝑦� are negatively correlated. If the farmer buys insurance, then his cash flow in the next 

period is given by �̃�𝑧 = 𝑦𝑦� + 𝑥𝑥�. We consider insurance as an uncertain cash-flow claim in the next 

period which can be bought in this period for a price 𝜋𝜋 and a utility cost of 𝑐𝑐(𝑧𝑧)𝜋𝜋. Denote the 

variance of 𝑥𝑥�𝑖𝑖 as 𝜎𝜎𝑥𝑥𝑖𝑖
2  and its covariance with 𝑦𝑦�𝑖𝑖 as 𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖. Note that 𝑥𝑥�𝑖𝑖𝑖𝑖 = 𝑥𝑥(𝑦𝑦�𝑖𝑖𝑖𝑖) such that �̃�𝑧𝑖𝑖𝑖𝑖 ≡

𝑦𝑦�𝑖𝑖𝑖𝑖 + 𝑥𝑥�𝑖𝑖𝑖𝑖 ≥ 𝑦𝑦�𝑖𝑖𝑖𝑖, with strict inequality for low values of 𝑦𝑦�𝑖𝑖𝑖𝑖 and equality for high values of 𝑦𝑦�𝑖𝑖𝑖𝑖 

(when 𝑥𝑥�𝑖𝑖𝑖𝑖 = 0). In particular, we have �̃�𝑧𝑖𝑖𝑖𝑖 ∈ �𝑧𝑧𝑖𝑖𝑖𝑖, 𝑧𝑧𝑖𝑖𝑖𝑖� ⊂ �𝑧𝑧𝑖𝑖,𝑦𝑦𝑖𝑖� with 𝑧𝑧𝑖𝑖 = 𝑦𝑦𝑖𝑖 + 𝑥𝑥(𝑦𝑦𝑖𝑖) and 𝑧𝑧𝑖𝑖𝑖𝑖 =

𝑦𝑦𝑖𝑖. Hence, �𝑧𝑧𝑖𝑖,𝑦𝑦𝑖𝑖� ⊂ �𝑦𝑦𝑖𝑖,𝑦𝑦𝑖𝑖�.   

                                                                 
7 One way to interpret this is as follows. If the farmer buys insurance in period 0, his period 0 utility is given by 
𝑢𝑢𝑖𝑖(𝑦𝑦𝑖𝑖0 − 𝜋𝜋) which, by Taylor’s expansion can be approximated as 𝑢𝑢(𝑦𝑦𝑖𝑖0) − 𝑢𝑢′(𝑦𝑦𝑖𝑖0)𝜋𝜋 = 𝑦𝑦𝑖𝑖0 − 𝑢𝑢′(𝑦𝑦𝑖𝑖0)𝜋𝜋. We can 
interpret 𝑢𝑢′(𝑦𝑦𝑖𝑖0) as the marginal utility of money or, the liquidity cost of buying insurance for a farmer with cash, or 
liquidity, 𝑦𝑦𝑖𝑖0. For ease of notation we are writing this as 𝑐𝑐(𝑦𝑦𝑖𝑖0). Note that, for a risk-averse farmer, 𝑢𝑢′′(. ) < 0 
implies 𝑐𝑐′(𝑦𝑦𝑖𝑖0) < 0. Given our utility expression 𝑐𝑐(. ) is always greater than or equal to unity. 
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A comparison of utility levels with and without insurance enables us to identify the 

condition under which insurance is purchased. Let 𝑎𝑎𝑖𝑖𝑖𝑖 ∈ {0,1} denote the decision to buy 

insurance in period 𝑡𝑡. If she buys insurance in period 0, the farmer’s utility of the first two 

periods is  

𝑦𝑦𝑖𝑖0 − 𝑐𝑐(𝑦𝑦𝑖𝑖0)𝜋𝜋 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝜎𝜎𝑥𝑥2 + 2𝜎𝜎𝑥𝑥𝑦𝑦𝑖𝑖� − 𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(�̃�𝑧𝑖𝑖1)𝜋𝜋]� (3a) 

while, if she does not buy insurance, it is  

𝑦𝑦𝑖𝑖0 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖𝜎𝜎𝑦𝑦𝑖𝑖

2 − 𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(𝑦𝑦�𝑖𝑖1)𝜋𝜋]�.     (3b) 

Where 𝑐𝑐(𝑦𝑦�𝑖𝑖1)𝜋𝜋  is the utility cost of buying insurance in period 1 if insurance was not bought in 

period 0. Since cash flows in period 1 after buying insurance in period 0 are not lower than cash 

flows in period 1 if insurance was not bought in period 0, 𝑐𝑐(�̃�𝑧𝑖𝑖1) ≤ 𝑐𝑐(𝑦𝑦�𝑖𝑖1) and, hence, 

𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(�̃�𝑧𝑖𝑖1)𝜋𝜋] ≤ 𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(𝑦𝑦�𝑖𝑖1)𝜋𝜋]. Comparing the two expressions, it is immediate that buying 

insurance in period 0 is the preferred option if 

𝛽𝛽 �𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑥𝑥𝑖𝑖

2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖�� ≥ 𝑐𝑐(𝑦𝑦𝑖𝑖0)𝜋𝜋.     (4) 

Generalizing beyond period 0, we obtain the following condition:8 

𝛽𝛽 �𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑥𝑥𝑖𝑖

2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖�� ≥ 𝑐𝑐�𝑧𝑧𝑖𝑖�𝜋𝜋      (5) 

                                                                 
8 The condition in (4) is a sufficient condition and not necessary. For even when this condition does not hold but 
𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(�̃�𝑧𝑖𝑖1)𝜋𝜋] < 𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(𝑦𝑦�𝑖𝑖1)𝜋𝜋], the farmer may buy insurance in period 0. However, since 𝑎𝑎𝑖𝑖𝑖𝑖  is a choice variable 
we will stick to the sufficient condition. 
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This condition guarantees that if the insurance is bought in any period, it pays to buy insurance in 

the next period.9 Insurance is then a sustainable instrument in the sense that if bought once, it can 

be bought in the next period also.  

2.2 IOU 

Now suppose the farmer has access to the IOU which has the same pay-out plan as the 

erstwhile insurance but its premium can be paid in the same period as the pay-outs are made. The 

delayed premium payment equals 𝜋𝜋(1 + 𝑟𝑟) where 𝑟𝑟 is the risk-free interest rate that the insurance 

company could get on its one-period cash holdings. We assume that, for low income realizations 

of 𝑦𝑦�𝑖𝑖1, the insurance company pays an amount 𝑥𝑥(𝑦𝑦�𝑖𝑖1) − 𝜋𝜋(1 + 𝑟𝑟) to the farmer – deducting the 

premium that is due from the pay-out. Obviously, this option is not available when income 

realizations are favorable, and the farmer has to pay the premium without receiving a pay-out. 

Observe that the IOU prompts the farmer to make two choices. In period 0 she has to 

decide whether to sign on to the IOU, and in period 1 she has to decide whether to (strategically) 

default on the premium when the realization of 𝑦𝑦�𝑖𝑖1 is high and the farmer does not qualify for a 

pay-out. The farmer’s utility in period 1, as expected in period 0, is now given by 

𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝜎𝜎𝑥𝑥2 + 2𝜎𝜎𝑥𝑥𝑦𝑦𝑖𝑖� − 𝐸𝐸[𝑎𝑎𝑖𝑖𝑖𝑖−1𝑐𝑐(�̃�𝑧𝑖𝑖𝑖𝑖)𝜋𝜋]�.   (6) 

If condition (5) holds, it always pays the farmer to sign on to the IOU in period 0 and 

honor the agreement to pay the premium, compared to not signing on to the IOU. However, 

                                                                 
9 If the farmer buys insurance in period 𝑡𝑡 − 1, then her cash flow in the next period, �̃�𝑧𝑖𝑖𝑖𝑖, has a lower spread than if the 
farmer had not bought insurance. With insurance, the farmer’s cash-flow in period 𝑡𝑡 is �̃�𝑧𝑖𝑖𝑖𝑖 ∈ �𝑧𝑧𝑖𝑖, 𝑦𝑦𝑖𝑖�; without 
insurance, the farmer’s cash-flow in period 𝑡𝑡 is �̃�𝑧𝑖𝑖𝑖𝑖 ∈ �𝑦𝑦𝑖𝑖 , 𝑦𝑦𝑖𝑖� and we know that 𝑧𝑧𝑖𝑖 > 𝑦𝑦𝑖𝑖. Therefore, if she buys 
insurance in period 0, then her ability to buy insurance in period 1 is enhanced compared to the situation where she 
did not buy insurance in period 0. Hence, if she can buy insurance in period 0, and the inter-temporal trade-off 
between period 0 and period 1 is such that she wants to buy insurance in period 0, she will do so. 
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strategic default may be an even better solution for the farmer. To analyze this issue, we need to 

make assumptions about what happens when the farmer defaults in period 1. Let 𝑦𝑦∗ be such that 

pay-outs have to be made when 𝑦𝑦�𝑖𝑖1 < 𝑦𝑦∗ and no pay-outs are made when 𝑦𝑦�𝑖𝑖1 ≥ 𝑦𝑦∗. We assume 

that if the farmer refuses to pay 𝜋𝜋(1 + 𝑟𝑟) when 𝑦𝑦�𝑖𝑖1 ≥ 𝑦𝑦∗, she is punished for breach of agreement 

and the insurance company refuses to sell insurance to her in the future.  

First we compare expected utility under the IOU and the standard insurance product (and 

going uninsured) for the no-default case. Let 𝑊𝑊𝑖𝑖 be the lifetime utility of the farmer in the 

presence of the IOU from period 2 onwards. If the farmer signs on to the IOU and commits to 

honoring the agreement, she expects to get:  

𝑦𝑦0𝑖𝑖 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝜎𝜎𝑥𝑥𝑖𝑖
2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖� − 𝜋𝜋(1 + 𝑟𝑟)� + 𝛽𝛽2𝑊𝑊𝑖𝑖  (7) 

If she does not purchase insurance, even it if is available, she expects to get 

𝑦𝑦0𝑖𝑖 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖𝜎𝜎𝑦𝑦𝑖𝑖

2 � + 𝛽𝛽2𝑊𝑊𝑖𝑖.      (8) 

Note that even if she does not buy an IOU in period 0, we assume that the IOU remains available 

for the future periods, so that (maximum) life time utility from period 2 onwards also equals 𝑊𝑊𝑖𝑖. 

Comparing (7) to (8), the farmer will take the IOU in period 0 if the following condition holds: 

𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑥𝑥𝑖𝑖

2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖� − 𝜋𝜋(1 + 𝑟𝑟) ≥ 0.     (9) 

Now we can compare the attractiveness of the standard insurance product and the IOU. Recall 

that, a farmer buys standard insurance if 𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑥𝑥𝑖𝑖

2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖� ≥ �𝑐𝑐(𝑦𝑦0𝑖𝑖)𝜋𝜋
𝛽𝛽� �. This condition 

may be combined with (9), yielding that the IOU (with no strategic default in period 1), is 
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preferred to standard insurance if �𝑐𝑐(𝑦𝑦0𝑖𝑖)
𝛽𝛽� � ≥ (1 + 𝑟𝑟). It is natural to assume that 𝛽𝛽 ≤ (1 + 𝑟𝑟), 

i.e., the insurance company’s opportunity cost of funds is not more than the rate of time discount 

for the farmer. Then, given 𝑐𝑐(. ) ≥ 1, we have the immediate result that anyone buying standard 

insurance will also accept the IOU, while some who would not have bought standard insurance 

will take the IOU even when they can commit to not defaulting on their deferred payment of the 

premium.  

Hypothesis 1: In the absence of opportunities for strategic default, an IOU is weakly preferred to 

a standard index insurance product. 

2.3 Introducing strategic defaults 

Strategic default can happen only if there is no pay-out from the insurance company and 

the farmer has to make the deferred premium payment. No pay-out from the insurance company 

happens with probability 𝐹𝐹(𝑦𝑦∗) and so a farmer will only consider strategic default with 

probability 𝐹𝐹(𝑦𝑦∗). Strategic default is the better option for the farmer when 

𝑦𝑦0𝑖𝑖 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝜎𝜎𝑥𝑥𝑖𝑖
2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖� − 𝐹𝐹(𝑦𝑦∗)𝜋𝜋(1 + 𝑟𝑟)� + 𝛽𝛽2𝑈𝑈𝑖𝑖 (10) 

 ≥ 𝑦𝑦0𝑖𝑖 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝜎𝜎𝑥𝑥𝑖𝑖
2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖� − 𝜋𝜋(1 + 𝑟𝑟)� + 𝛽𝛽2𝑊𝑊𝑖𝑖 

Where 𝑈𝑈𝑖𝑖 refers to the lifetime utility of the farmer if she defaulted in period 1 from period 2 

onwards.The right-hand side is the payoff when the farmer does not default in period 1 and the 

left-hand side is when the farmer defaults. This condition boils down to the condition: 

[1 − 𝐹𝐹(𝑦𝑦∗)]𝜋𝜋(1 + 𝑟𝑟) ≥ 𝛽𝛽(𝑊𝑊𝑖𝑖 − 𝑈𝑈𝑖𝑖).      (11) 

When a farmer signs on to the IOU with the intention to default if she can, the expected gain 
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(from non-payment of premium) is given by [1 − 𝐹𝐹(𝑦𝑦∗)]𝜋𝜋(1 + 𝑟𝑟). The expected loss in future 

periods (after the default) is given by the loss in life-time utility. Since the gain happens in one 

period and the loss kicks in from the next period onwards, the loss is discounted by that one 

period. This implies that impatient subjects are more likely to default. 

Two important observations follow from this analysis, from which testable hypotheses 

can be gleaned. First, introducing the opportunity to strategically default in the next period 

weakly increases the returns to signing the IOU. By increasing the choice set, farmers cannot be 

made worse off and the proportion of farmers for whom signing up for the IOU is welfare-

increasing goes up. However, not all farmers signing up for the IOU are legitimate clients – the 

subset of farmers for whom condition (11) holds will not honor their contract in the future and 

default in the first period when they do not receive a pay-out. 

Hypothesis 2: In the presence of opportunities for strategic default, uptake of an IOU will be 

greater than uptake of an IOU where strategic default is not possible. Uptake will also be greater 

than uptake of a standard insurance product.   

Hypothesis 3: In the presence of opportunities for strategic default, this is a dominant strategy 

for farmers who are sufficiently impatient. Hence, some default will occur.  

It is also possible to formulate a corollary for these hypotheses. All measures taken by the 

insurance company to make strategic default more costly will lower uptake and default rates. 

These measures could include formal contracts and strict enforcement, but also leveraging social 

pressure from peers. 

Corollary 1: Measures that reduce the benefits of strategic default will reduce uptake of the IOU, 

and also lower default rates. 
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2.4 Promoting insurance via Iddirs 

We hypothesize that promoting index insurance via Iddir leaders improves trust in the insurance 

product, and knowledge about that product. How do trust and information enter the farmer’s 

considerations? We considering the example of trust for the standard index insurance, but the 

analysis is readily extended to capture information. Farmers must be confident that the provider 

of insurance will pay up when the state of nature warrants a pay-out. Let this trust factor be 

represented by 𝑝𝑝, or the expected probability that the insurance company will pay when this is 

required. So far we assumed 𝑝𝑝 = 1. Lack of trust, however, lowers the expected value of the 

payout. The expected value of payouts 𝑥𝑥�𝑖𝑖 reduces to 𝑝𝑝𝑥𝑥𝑖𝑖 and its variance is 𝑝𝑝2𝜎𝜎𝑥𝑥2. If he buys 

insurance in period 0, the farmer’s utility of the first two periods equals:  

𝑦𝑦𝑖𝑖0 − 𝑐𝑐(𝑦𝑦𝑖𝑖0)𝜋𝜋 + 𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑝𝑝𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝑝𝑝2𝜎𝜎𝑥𝑥2 + 2𝜎𝜎𝑥𝑥𝑦𝑦𝑖𝑖� − 𝐸𝐸[𝑎𝑎𝑖𝑖1𝑐𝑐(�̃�𝑧𝑖𝑖1)𝜋𝜋]�.   (12) 

As 𝑝𝑝 decreases, reflecting falling trust among farmers in the insurance company, fewer 

people are willing to buy the standard insurance. Similarly, a lack of trust also affects the uptake 

of IOUs.  Suppose rainfall is low, then with probability 𝑝𝑝 the company is expected to pay out 

𝑥𝑥𝑖𝑖 − 𝜋𝜋(1 + 𝑟𝑟). Assume that farmers do not default.10 The farmer’s utility in period 1, as expected 

in period 0, when adopting an IOU, is now given by:  

𝛽𝛽 �𝑦𝑦𝑖𝑖 + 𝑝𝑝𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑦𝑦𝑖𝑖

2 + 𝑝𝑝2𝜎𝜎𝑥𝑥2 + 2𝜎𝜎𝑥𝑥𝑦𝑦𝑖𝑖� − 𝐸𝐸[𝑎𝑎𝑖𝑖𝑖𝑖−1𝑐𝑐(�̃�𝑧𝑖𝑖𝑖𝑖)𝜋𝜋]� 

This leads us to hypothesis 4: 

                                                                 
10 For simplicity we also assume that the insurance company comes to collect the deferred premium payment of the 
farmer even when it denies payment to farmers who are in a state with rainfall  below the threshold. This facilitates 
the notation, but does not qualitatively affect the analysis. 
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Hypothesis 4: An increase in trust will increase the uptake of standard index insurance as well as 

IOUs. 

In addition to generating trust, Iddirs are also potentially useful vehicles to curb strategic 

default. Specifically, if all Iddir members honor their IOU contract and one farmer does not, there 

could be some “social cost” from deviant behavior. By providing information about who reneged 

on her contract, the insurance company may try to leverage such social processes, making 

farmers more reluctant to default. In (11), the LHS stays the same but the presence of social costs 

increases the RHS to 𝛽𝛽�𝑊𝑊𝑖𝑖 − 𝑈𝑈𝑖𝑖� + 𝛿𝛿, where 𝛿𝛿 is the monetized value of the social cost. 

Corollary 1 applies, and leveraging the social dynamics in Iddirs should lower default and uptake 

rates.  

2,5 Basis risk 

Our experiment does not address basis risk explicitly. Yet, it is relevant to show how our model 

can be adjusted to deal with basis risk, because our experiment below is based on an index-based 

insurance product where pay-outs are triggered by below-average rainfall in the region. While 

rainfall at the measurement point is correlated with rainfall received by nearby farmers, there is 

only a statistical  relationship between each plot’s output and measured rainfall. In other words, if 

𝜔𝜔 is the random rainfall variable, output 𝑦𝑦�𝑖𝑖(𝜔𝜔) is a stochastic function of the type 𝑦𝑦�𝑖𝑖(𝜔𝜔) =

𝑔𝑔(𝜔𝜔) + 𝜀𝜀, where 𝜀𝜀 is random. In our analysis above we used the correlation between 𝑦𝑦 and 𝑥𝑥, 

assuming that payouts are determined by yields. With rainfall-based insurance, instead, 𝑥𝑥 is 

triggered by 𝜔𝜔 and not by 𝑦𝑦. This reduces the magnitude of the correlation (or covariance) 

between 𝑥𝑥 and 𝑦𝑦 but does not change the structure of our model. Basis risk reduces the value of 
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𝛽𝛽 �𝑥𝑥𝑖𝑖 −
1
2
𝜌𝜌𝑖𝑖�𝜎𝜎𝑥𝑥𝑖𝑖

2 + 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖�� since the absolute value of 2𝜎𝜎𝑦𝑦𝑖𝑖𝑥𝑥𝑖𝑖 is reduced. The probability of 

uptake goes down for higher levels of basis risk. 

Does basis risk also affect strategic default? Consider condition (11) and realize that basis 

risk reduces the lifetime utility of farmers adopting IOU from period 2 onwards, W. It follows 

immediately that the probability of strategic default increases, which may compromise the 

financial viability of the IOU. It is an empirical question whether this is a serious problem.  

3 Intervention and randomization strategy 

We work together with Oromia Insurance Company (OIC) in Ethiopia. This organization, 

in collaboration with the Japan International Cooperation Agency (JICA), developed drought 

index insurance for crops in the Rift Valley zone of Ethiopia. The product was originally 

implemented in five districts: Boset, Bora, Ilfata, Adamitullu-Jido-Kombolcha (AJK), and Arsi 

Negele. It is marketed and sold twice per year, in months preceding the two rainy seasons (April 

and September). Insurance provides coverage against losses during the seedling and flowering 

stages of crop growth. It is marketed and sold via local cooperatives. A household that buys 

insurance pays a premium of ETB 100 per policy (ETB 20 = USD 1). The payout depends on the 

level of rainfall measured at the nearest meteorological station. For rainfall levels below a 

threshold but above the so-called exit level, a partial payout of ETB 250 is made. If rainfall is 

below the exit level, OIC pays out ETB 500 per policy.  

As in many other localities, take-up of the index insurance product is very low – 

approximately 7-8% of the population. OIC suspected two constraints are mainly responsible for 

low uptake: lack of liquidity and trust (or information). To test this, and explore potential 
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solutions, we designed an RCT with multiple treatment arms. Specifically, to relax a binding 

liquidity constraint we introduce an IOU and allow farmers to pay the premium after harvest. To 

compensate for the delay in payment, the premium of the IOU was set at 106, with the 6% 

surcharge based on the interbank rate in Ethiopia. To generate trust and promote the diffusion of 

relevant knowledge we trained randomly selected Iddir leaders. During the training sessions, 

important aspects of agricultural insurance and the details of the insurance modality that was 

offered to them (IOU or standard insurance) were explained, and we emphasized the 

trustworthiness of the insurance company. Iddir leaders were not incentivized to recruit members 

to sign up for insurance. Leaders from control Iddirs did not participate in the training, but were 

informed in the standard way – through co-op agents and development agents. 

The study took place in three districts in the Rift Valley zone that regularly suffer from 

drought shocks: Bora, Adami Tullu and Arsi Negele. From each district we randomly selected 

four kebeles, and 12 Iddirs per kebele, or a total of 144 Iddirs. We obtained lists of all Iddir 

members in our sample. On our pre-sales registration list, all households were registered as a 

member of only one Iddir.11 We started with a baseline survey of slightly above 8500 

smallholders in the Spring of 2016 (April and May). During this period we also organized 

information sessions for Iddir leaders. Standard insurance and IOU were sold in May and June of 

2016. 

                                                                 
11 A few households were members of 2 Iddirs, and to be considered in the experiment these subjects we asked them 
to choose membership of only one Iddir. 
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We use multi-level randomization to assign the 144 Iddirs to six experimental arms. The 

six arms, with the associated number of Iddirs and Iddir members per arm in brackets, are as 

follows:12 

1) Standard insurance [IBI: 16 Iddirs, N=853]; 

2) Standard insurance via Iddir [IBI_T: 48 Iddirs, N=3056];  

3) IOU [IOU: 16 Iddirs, N=685]; 

4) IOU with contract [IOU_C: 16 Iddirs, N=633]; 

5) IOU via Iddir promotion [IOU_T: 24 Iddirs, N=1887]; and  

6) IOU, via Iddir promotion and with contract [IOU_TC: 24 Iddirs, N=1465].  

Group 1 is the control group (IBI), offered the standard index insurance product. Iddir 

members in group 2 are offered the standard product, but are informed about that product via 

their leader to enhance trust and information (IBI_T). Group 3 is offered the simple IOU with 

deferred payment of the premium. Group 4 is offered the IOU but should sign a contract intended 

to increase the (perceived) costs of default (IOU_C). This contract explicitly stated that members 

were legally liable for the full premium.13 Group 5 were offered the IOU and promotion by the 

Iddir leader (IOU_T) and, finally, Iddir members in group 6 were offered the most extensive 

package including delayed payment, leader promotion, and the contract (IOU_TC).  
                                                                 
12 Observe that the number of households varies across treatment arms. This is a consequence of purposeful over-
sampling of members in groups 2, 5 and 6 so that these groups can be further sub-divided in follow-up work focusing 
on the Iddir channel. However, the number of subjects in the other treatment arms is sufficiently large for 
meaningful econometric analysis – exceeding 600 farmers per arm. 
13 This contract represents to some extent “cheap talk.” It was suggested (but not explicitly stated!) that legal action 
could follow in case of contract breach. But the transaction costs associated with pursuing legal sanctions against 
defaulting clients would (far) outweigh the immediate benefits. 
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To verify whether randomization resulted in balanced groups we regress household 

observables on treatment group dummies and a constant (see Tables 1a and 1b below). The 

constant reflects the comparison group, denoted by IBI. The coefficients indicate whether other 

groups are significantly different from the comparison group, and we test for differences between 

other groups by Wald tests. Table 1a contains the following demographic variables: Age (in 

years); Sex (male=1; female=0); Marital status (married=1; not-married=0); Education (years of 

schooling); Family size; Total income in the last month (in Birr); Drought (a dummy taking value 

of 1 if the household experienced a drought in the last three years); and Insurance (a dummy 

taking the value of 1 if the household had purchased index insurance during the past three years). 

Table 1b presents similar tests for a vector of farming variables, capturing quantities of crops 

produced in the last cropping season (maize, haricot, teff, sorghum, wheat, and barely); a 

measure of total land under cultivation, and a dummy taking the value 1 if the household had any 

formal savings. 

<< Insert Tables 1a and 1b here >> 

Tables 1a and 1b suggest the randomization worked well, especially regarding crop 

production at baseline—farmers of the different treatment groups produce on average the same 

products. Compared to control group IBI, the average age in treatment groups IOU and IOU_C is 

slightly lower; households in the IOU group experienced a bit more drought; and households in 

IOU and IOU_C were slightly less likely be insured before. There are also some imbalances 

regarding family size (compare IBI_T and IOU_C as well as IOU_T and IOU_C), and regarding 

drought experiences. However, differences are small, and we will control for these observables in 

some regression models below. In the follow-up data collection we were able to retrieve all 

baseline respondents. 
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4 Results 

In this section we analyze the determinants of uptake and default under the different 

interventions.  

4.1 Analyzing uptake 

For simplicity of exposition, we first compare the results of the IOU and Iddir 

interventions and their interaction, and return to the “contract” interventions (IOU_C and 

IOU_TC) in the next sub-section. Table 2 presents uptake outcomes for the following factorial 

design: having access to the standard insurance and IOU products, insurance promoted through 

Iddir leadership, a combination of both. Since we stratified at the kebele level, all models include 

kebele fixed effects. The constant of the parsimonious model, without additional controls, equals 

0.10, which is our estimate of the uptake rate of the standard insurance product (for the control 

group). The IOU does significantly better, in terms of uptake. Uptake of the group offered the 

option of delayed payment is 26%, and if the IOU is promoted by the Iddir leader the adoption 

rate increases further to 44%. We also find that people purchasing IOU are relatively poorer, have 

lower productivity and lower total production of maize, teff, wheat and barley (the four main 

crops in the area) before the intervention—in line with the theoretical assumption that IOU would 

attract more liquidity constraint farmers.14 

Interestingly, promoting the standard insurance product via Iddir leaders does nothing to 

boost uptake: the estimated coefficient is small and not significantly different from zero. This 

suggests (but does not prove) that the main channel via which customary leadership matters is 

information transmission – not trust building. The reason is that information about the 

                                                                 
14 The tables presenting this result are available upon request to the authors. 
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trustworthiness of the insurance company was identical for the IBI_T and IOU_T treatment arms. 

It therefore seems likely that differential impact on uptake is explained by differences in the 

usefulness of information about the product. If most farmers are already familiar with standard 

insurance products, then repeating the same information again by the Iddir leader is unlikely to 

change their behavior. But IOU is a novel product about which farmers have less information, so 

that additional information is likely to matter.  

We obtain similar results when controlling for baseline characteristics (column 2) and 

when adjusting uptake rates of IOU to exclude those who eventually defaulted—a robustness 

check.15  

<< Insert Table 2 about here >> 

Result 1: If farmers can delay insurance payment (IOU) the uptake of weather insurance 

increases almost threefold. 

Result 2: Promoting insurance by informal leaders increases uptake of the IOU, but not of the 

standard insurance product. This suggests that in our context information-sharing by customary 

leaders may be more important than trust-building.   

4.2 Analyzing defaults 

Can we attribute the increase in uptake under IOU insurance to the relaxation of the 

liquidity constraint? As discussed in section 2, the prospect of strategic default may also tempt 

some farmers to adopt the IOU product. To explore this issue in detail requires observing uptake 

                                                                 
15 The success of the IOU intervention, and its potential for “scaling,” depends on the combined effect on uptake and 
defaults. Enhanced uptake is positive, but an increase in default limits the scope for scaling up. As a first attempt to 
understand the implications of default we consider how different treatments affect adjusted uptake, defined as 
Adjusted Uptake = Uptake*(1-Default). In column (3) we present impacts using this alternative outcome indicator.  
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and defaults of IOU over several years. This would enable identification of the sub-group of 

farmers who gamble on bad weather pay-out, but would never repay otherwise. Unfortunately we 

only observe defaults for one insurance period. Nevertheless, to probe whether many farmers are 

induced to take up the IOU by the prospect of strategic defaulting we can compare take-up rates 

for arms where defaulting is more or less costly. 

We offered IOU with a contract, IOU_C, emphasizing legally liability under Ethiopian 

civil law and social costs. Farmers who know they will pay the future premium should be 

unaffected by this contract, but the expected cost of default increases. This should reduce uptake 

for strategic defaulters (and for farmers who are uncertain about their future ability to pay). Table 

3 compares uptake rates for the different IOU treatments, with and without contract, to uptake of 

standard insurance. While the basic IOU increases uptake, as before, we find no significant 

difference between standard insurance and the IOU augmented with a contract. This suggests 

nearly all of the additional adoption induced by delayed payment is either motivated by the 

prospect of strategic default, or the result of farmers who are unsure about their ability to pay the 

future premium. This is hardly a promising outcome for the insurance company!  

However, there may actually be scope to increase legitimate uptake of the IOU, if local 

leadership can be leveraged to share information and build confidence. This is evident from the 

uptake of IOU_T and IOU_TC. While, as before, introducing the contract lowers uptake 

(IOU_TC < IOU_T), we now find that the adoption rate of the IOU with contract remains 

significantly higher than that of the standard insurance product (IOU_TC > IBI). Promotion by 

the Iddir leader matters. 

 << Insert Table 3 about here >> 
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Result 3: Uptake of individual IOU contracts is not significantly greater than standard insurance 

in the presence of a binding contract. However, if customary leadership can be leveraged to 

promote adoption, uptake of the IOU with a contract remains significantly higher than the uptake 

of standard insurance (but significantly lower than IOU mediated by Iddir leaders without a 

contract). 

Next we look at defaults in more detail. Figure 1 shows default rates for the 1,514 

participants (in 90 Iddirs) that purchased IOU insurance under the various treatments (obviously 

default is not a concern for the standard insurance product, with up-front payment). As expected, 

the default rate is highest for the basic IOU product, with the lowest default cost. This rate is 

nearly 17%, which may compromise the financial viability of the product. Assuming an 

actuarially fair insurance product, the IOU premium would have to go up to accommodate 

default. For a default rate of 17%, the premium has to increase by more than 20% (1/0.83). It is 

an open question whether such pricing will curtail demand for the insurance product, or induce 

additional default. The default rate appears lower when the IOU is combined with Iddir 

promotion and a contract (but see below).  

 << Insert Figure 1 about here >> 

Combining the point estimates in Table 3 and Figure 1 enables us to define an “upper 

bound” on the share of strategic defaulters in the population. Introducing the contract lowers the 

share of farmers adopting the IOU by 12 percentage points (from 14% to 2%). Among those who 

adopt the IOU, some 14% defaults the next season. At most 26% of the population is therefore a 

strategic defaulter. A similar estimate follows from considering the leader-promoted IOU. The 

share of adopters drops by 17 percentage points (from 33% to 16%), and some 5% of the 
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adopters defaults next season. The maximum share of strategic defaulters in the population is 

therefore 22%. As mentioned, our estimate of 22-26% should be interpreted as an upper bound 

because in addition to genuine strategic defaulters this group also includes farmers who fail to 

adopt because they fear they may be unable to pay the deferred premium as well as adopting 

farmers who genuinely cannot pay.  

Table 4 analyzes in more detail the effect of Iddir promotion, contracts, and a 

combination of promotion and contract on default rates. Surprisingly, it appears as if there is 

hardly a significant correlation between treatment status and default rates. This is, however, 

consistent with data summarized in Figure 1: while differences in mean default rates across 

treatment arms are considerable, they are not significant when controlling for Iddir fixed effects. 

What explains this finding? 

 << Insert Table 4 about here >> 

4.3 Extreme clustering of defaults? 

Closer inspection of our data reveals extreme clustering of defaults in a small number of 

Iddirs – reducing the statistical power of our analysis More specific; all 134 defaults in our 

dataset come from only 4 Iddirs out of the subsample of 90 Iddirs that were offered IOUs. In 

each of these Iddirs, every member who had purchased an IOU policy defaulted. We conducted 

12 focus group discussions at the cooperative level, revealing that members of defaulting Iddirs 

in our sample suffered from low rainfall but did not qualify for pay-out as threshold values for 

rainfall were (just) reached. There insured farmers “complained that they have faced drought to a 

certain extent” (FDG discussions report). This points to the well-known problem of basis risk 

(which will according to our theoretical model induce strategic default) even if we lack the data 
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to assess whether farmer-level drought levels were sufficiently severe to warrant pay-outs. 

Nevertheless, Iddir members appear to have signaled their collective discontent by coordinating 

on an outcome of complete default. We did not anticipate such coordinated responses, and 

believe this finding points to an important potential risk for parties offering services with delayed 

payment. Coordinated responses of smallholders might complicate re-insurance on international 

markets, and threaten the liquidity of insurance companies and the viability of IOU products. 

Result 4: Defaults are strongly clustered at the Iddir level, and no significant difference in 

default rates can be observed across IOU treatments. 

5 Discussion and conclusions 

The uptake of agricultural insurance by African smallholders remains very low. This not only 

impairs the ability of smallholders to smooth consumption levels over time, it also mitigates 

incentives for intensification and modernization. Finding (scalable) approaches to boost uptake 

has appeared as an important topic on the international research agenda. 

The main finding of our experiment is that uptake can be promoted by novel insurance 

products featuring delayed payment of premiums – shifting expenditures from periods when 

capital is very scarce (and the marginal utility of money is very high) to periods with relatively 

abundant access to money. While delayed payment should not matter in a world inhabited solely 

by Homo economicus (who would save surpluses from capital-abundant periods to finance 

worthwhile investments in capital-scarce periods), it is well-known that behavioral factors and 

market imperfections may restrict the pursuit of such strategies in practice (e.g. Duflo et al. 2011, 

Baland et al. 2011).  
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While low trust in standard insurance products (and companies) might matter for adoption, 

marketing via Iddirs and leveraging support of customary leaders is not sufficient to have a 

significant impact. The same holds for an IOU with a legal contract aimed at ruling out defaults. 

However, the combination of marketing via Iddirs and IOUs has a large impact on adoption. Our 

study suggests that the combination of an IOU with a marketing treatment that involves a socially 

trusted customary channel may be successful in enhancing uptake of index insurance.  

However, to make this a cost-effective scalable intervention, it is important to ensure that 

default rates are low. Our pilot suggests that default rates of a simple IOU product are high, 

perhaps curbing the enthusiasm of insurance companies to further pilot products involving 

delayed payment. Our point estimates of default rates in experimental arms that involve “binding 

contracts” or local leadership (or both) appear lower than default rates of a simple IOU product. 

But we also find that defaults are concentrated in a very small number of Iddirs, suggesting co-

ordination on default.  

Co-ordination on non-payment – invited by basis risk or otherwise – threatens the viability of 

the IOU product. From the group-lending literature it is well-known that a bank’s possibility to 

harness ‘social capital’ may, under certain conditions, be undermined by borrowers who 

collectively collude against the bank (Besley and  Coate, 1995). Our IOU intervention seems to 

some extent be affected by a similar problem: if farmers realize there are no social costs 

associated with default (or if they believe they will not have access to future IOUs because of 

defaulting Iddirs members), strategic default becomes more attractive. It is an open question 

whether introducing joint liability in combination with dynamic incentives reduces strategic 

default in this context. The reason is that many farmers did not adopt in round 1, but may want to 

keep the option of future adoption open. This may be achieved by monitoring the behavior of 
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current adopters and enforcing repayment. Future research could examine whether combining the 

IOU intervention with a formal joint liability clause within an Iddir setting would be a viable 

solution. In addition, future research  could focus on identifying other innovative approaches to 

address the liquidity problem that appears to cripple the insurance market, without exposing 

organizations involved in selling insurance to undue risks. 
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Figure 1. Default rates across IOU treatments 
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Table 1a:  Balance tests on socio-economic variables 

VARIABLES 

Age 

(years) 

Sex 

(1=male) Marital status 

Education 

(years) Family size Income 

Drought 

dummy 

Insured 

Before 

IBI_T -0.84 0.11 -0.01 0.05 0.14 -198.24 0.01 -0.05 

 (1.138) (0.089) (0.029) (0.426) (0.325) (186.348) (0.049) (0.045) 

IOU -2.34** 0.01 -0.03 0.40 -0.19 -58.50 0.07* -0.09* 

 (0.854) (0.072) (0.032) (0.396) (0.286) (400.776) (0.033) (0.036) 

IOU_C -1.80* 0.02 0.00 0.11 -0.38 -160.66 0.05 -0.08** 

 (0.781) (0.063) (0.022) (0.355) (0.244) (245.663) (0.028) (0.030) 

IOU_T -0.48 0.12 -0.02 0.34 0.32 303.50 -0.05 0.08 

 (1.356) (0.109) (0.036) (0.559) (0.362) (558.396) (0.057) (0.064) 

IOU_TC -1.10 0.16 -0.02 0.05 0.43 62.84 -0.06 -0.03 

 (1.361) (0.096) (0.031) (0.473) (0.429) (248.140) (0.059) (0.051) 

Constant (IBI) 39.40** 0.47** 0.90** 1.91** 5.67** 854.30** 0.87** 0.12** 

Test IBI_T = IOU_TC 0.84 0.58 0.85 0.99 0.38 0.22 0.15 0.58 

Test IBI_T = IOU_T 0.76 0.94 0.76 0.55 0.46 0.36 0.18 0.01 

Test IBI_T = IOU_C 0.41 0.23 0.65 0.89 0.03 0.86 0.41 0.24 

Test IBI_T = IOU 0.11 0.23 0.59 0.44 0.17 0.71 0.07 0.08 

Test IOU_TC = IOU_T 0.66 0.71 0.88 0.59 0.76 0.67 0.87 0.05 

Test IOU_TC = IOU_C 0.61 0.11 0.56 0.91 0.03 0.41 0.04 0.16 

Test IOU_TC = 

IOU_C 

0.30 0.11 0.71 0.49 0.10 0.78 0.005 0.08 

Test IOU_T = IOU_C 0.33 0.32 0.50 0.67 0.01 0.42 0.05 0.002 

Test IOU_T = IOU 0.11 0.29 0.84 0.92 0.08 0.58 0.005 0.001 

Test IOU_C = IOU 0.44 0.82 0.28 0.35 0.26 0.61 0.12 0.58 

Observations 8,579 8,579 8,579 8,579 8,579 8,579 8,579 8,579 

Notes: Robust standard errors in parentheses, clustered for 144 Iddirs; *** p<0.01, ** p<0.05, * p<0.1. Test gives p-
values of Wald tests. The constant reflects the average in the control group: IBI.  
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Table 1b: Balance tests for production variables and savings 

VARIABLES Maize Haricot Teff Sorghum Wheat Barley Land Savings 

IBI_T 2.30 0.19 -0.10 0.07 2.73 -0.13 -0.40 0.06 

 (1.201) (0.158) (0.380) (0.144) (4.212) (0.132) (0.867) (0.068) 

IOU_TC 2.23 0.17 -0.34 0.01 -1.03 -0.14 0.82 0.01 

 (1.513) (0.148) (0.375) (0.103) (1.767) (0.134) (1.178) (0.068) 

IOU_T 0.54 -0.01 -0.05 -0.01 0.74 -0.20 -1.24 0.02 

 (1.167) (0.073) (0.452) (0.100) (2.112) (0.126) (0.850) (0.061) 

IOU_C 0.40 0.03 0.10 -0.08 -0.85 -0.06 -0.05 -0.03 

 (0.730) (0.069) (0.295) (0.059) (0.991) (0.128) (0.415) (0.035) 

IOU 0.37 -0.04 -0.05 -0.10 -1.18 -0.14 0.31 0.00 

 (0.751) (0.067) (0.406) (0.074) (1.277) (0.152) (0.617) (0.042) 

Constant (IBI) 6.54** 0.21** 1.35** 0.19* 5.09** 0.29* 8.06** 0.21** 

Test IBI_T = IOU_TC 0.96 0.89 0.52 0.69 0.37 0.82 0.24 0.47 

Test IBI_T = IOU_T 0.12 0.18 0.92 0.59 0.65 0.27 0.18 0.49 

Test IBI_T = IOU_C 0.12 0.30 0.66 0.27 0.39 0.58 0.70 0.16 

Test IBI_T = IOU 0.14 0.13 0.93 0.19 0.34 0.86 0.49 0.38 

Test IOU_TC = IOU_T 0.25 0.22 0.52 0.84 0.40 0.47 0.04 0.92 

Test IOU_TC = IOU_C 0.24 0.35 0.31 0.27 0.51 0.48 0.48 0.52 

Test IOU_TC = IOU 0.24 0.15 0.54 0.14 0.90 1.00 0.70 0.88 

Test IOU_T = IOU_C 0.90 0.60 0.77 0.35 0.41 0.20 0.19 0.41 

Test IOU_T = IOU 0.88 0.61 1.00 0.19 0.31 0.57 0.14 0.78 

Test IOU_C = IOU 0.94 0.18 0.60 0.53 0.50 0.53 0.34 0.35 

Observations 8,579 8,579 8,579 8,579 8,579 8,579 8,579 8,579 

Notes: Robust standard errors in parentheses, clustered for 144 Iddirs; *** p<0.01, ** p<0.05, * p<0.1. Test gives p-
values of Wald tests. The constant reflects the average in the control group: IBI 
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Table 2. Uptake of insurance 

 (1) (2) (3) 

VARIABLES Parsimonious Adding controls Default-adjusted 

IOU 0.16 0.15 0.12 

 (0.064)** (0.062)** (0.053)** 

Iddir 0.02 0.01 0.01 

 (0.049) (0.047) (0.047) 

IOU × Iddir 0.18 0.19 0.19 

 (0.096)* (0.089)** (0.082)** 

Kebele f.e. Yes Yes Yes 

Additional controls No Yes Yes 

Constant 0.10 0.03 0.05 

 (0.110) (0.115) (0.113) 

Observations 6,481 6,481 6,481 

Adjusted R2 0.272 0.311 0.327 

Robust standard errors in parentheses adjusted for 116 clusters at the Iddir level. Kebele fixed effects capture 12 
Kebele (municipalities) across 3 Districts. Additional controls include Age, Male, Married, Education level, Family 
size, Income last month, Drought dummy, Insured before dummy, Maize production, Haricot production, Teff 
production,  Sorghum production, Wheat production, Barley production, Land size, and Savings. *** p<0.01, ** 
p<0.05, * p<0.1.  
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Table 3. Uptake with and without contract 

VARIABLES 

 

(1) 

Parsimonious 

(2) 

With controls 

IOU 0.17 0.14 

 (0.065)** (0.060)** 

IOU_C 0.03 0.02 

 (0.041) (0.044) 

IOU_T 0.35 0.33 

 (0.094)*** (0.066)*** 

IOU_TC 0.25 0.16 

 (0.086)*** (0.052)*** 

Kebele f.e. No Yes 

Additional controls No Yes 

Constant 0.08 -0.03 

 (0.029)** (0.143) 

F test (IOU>IOU_C.) 7.90*** 8.29*** 

F test (IOU_T> IOU_TC.) 0.73 6.43** 

Observations 5,523 5,523 

Adjusted R-squared 0.085 0.346 

Robust standard errors in parentheses clustered at the Iddir level. Kebele fixed effects capture 12 Kebele 
(municipalities) across 3 Districts. Additional controls include Age, Male, Married, Education level, Family size, 
Income last month, Drought dummy, Insured before dummy, Maize production, Haricot production, Teff production,  
Sorghum production, Wheat production, Barley production, Land size, and Savings. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 4. Default rates 

VARIABLES (1) 

Parsimonious 

(2) 

Additional controls 

(3) 

Heckman 

Iddir -0.08 -0.04 -0.04 

 (0.175) (0.049) (0.049) 

Contract -0.02 -0.05 -0.05 

 (0.040) (0.028) (0.028)* 

Iddir × Contract  -0.02 0.03 0.03 

 (0.105) (0.042) (0.042) 

Clustered standard errors Yes Yes Yes 

Additional Controls No Yes Yes 

Constant 0.17 0.01 0.04 

 (0.151) (0.047) (0.065) 

Inverse Mills Ratio   -0.55*** 

Observations 1,514 1,514 4,670 

Adjusted R-squared 0.015 0.687 - 

Robust standard errors in parentheses clustered at the Iddir level in (1) and (2). In (3) we use all additional controls 
in the selection model. We estimate the Inverse Mills Ratio separately using a two-step method. Additional controls 
include Age, Male, Married, Education level, Family size, Income last month, Drought dummy, Insured before 
dummy, Maize production, Haricot production, Teff production,  Sorghum production, Wheat production, Barley 
production, Land size, and Savings. *** p<0.01, ** p<0.05, * p<0.1. 
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