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Abstract

Governments spend billions subsidizing climate insurance, despite concerns about dis-
couraging adaptation. Our simple model shows that insurance and adaptation can be
either substitutes or complements, depending on the overlap in the shocks they protect
against. We test this prediction in a randomized experiment across 300 flood-prone vil-
lages in West Bengal, where we provide farmers with free flood insurance and measure
demand for flood-tolerant seeds. Insurance does not crowd out adaptation, instead
leading to modest crowd-in. Consistent with theory, crowd-in is largest for those who
expected the least overlap between insurance and adaptation. Subsidized insurance
can therefore complement private climate adaptation.
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Arid Tropics. Email: m.dar@cgiar.org. Giné: Development Research Group, World Bank. Email:
xgine@worldbank.org. Kelley: Harris School of Public Policy, University of Chicago, Development Im-
pact Evaluation Unit, World Bankm and NBER. Email: erinmkelley@uchicago.edu. Lane: Harris School
of Public Policy, University of Chicago and NBER. Email: laneg@uchicago.edu. We are grateful to Su-
sanna Berkouwer, Josh Dean, Kyle Emerick, Michael Kremer, Andrew Plantinga, and Katherine Wagner for
helpful comments and suggestions. We thank Sam Hsu, Mohit Negi, and Amrita Pal for excellent research
assistance. We thank the Development Economics Center and the Institute for Climate and Sustainable
Growth at the University of Chicago and the World Bank for generously funding this project. This research
has IRB approval from the University of Chicago (Protocol No. IRB24-0719), and is registered on the AEA
RCT registry (Identification No. AEARCTR-0013781). All remaining errors are our own.

burlig@uchicago.edu
m.dar@cgiar.org
xgine@worldbank.org
erinmkelley@uchicago.edu
laneg@uchicago.edu


1 Introduction

The world urgently needs effective climate adaptation strategies (Carleton et al., 2024).

State-subsidized insurance is one of the most widespread climate adaptation policies in both

low- and high-income countries. Insurance, which protects people in the event of shocks, can

improve income, consumption and welfare outcomes (Karlan et al., 2014; Carter et al., 2017;

Cole, Giné, and Vickery, 2017). However, economists have long raised concerns that public

insurance may lead to moral hazard effects, as agents with inexpensive insurance forego other

forms of adaptation (Buchanan, 1975; Coate, 1995).

In this paper, we ask: what is the effect of insurance on demand for adaptation? We

use a simple theoretical model of decision-making under risk to show that, in contrast with

standard theory (Ehrlich and Becker, 1972), insurance can either lower or raise willingness

to pay for adaptation.1 To see this, consider an agent facing climate shocks, who has two

options to reduce their exposure. There are three states of the world: a good state H, and

two bad states with moderate events, M and extreme events L.2 In the first case, a free

insurance product pays out only in L. In contrast, the costly adaptation technology reduces

damages in M but not in L. If the agent invests in the adaptation technology and L occurs,

they are worse off than had they not invested. Insurance reduces this downside risk by

providing compensation in L, increasing utility. As a result, insurance will raise willingness

to pay for adaptation, generating “crowd-in.” In the second case, suppose instead that

the free insurance product continues to pay out in L only, but now the costly adaptation

technology reduces damages in both M and L. In this case, insurance and adaptation are

(partial) substitutes, meaning that insurance will lower willingness to pay for adaptation,

generating “crowd-out.” Whether insurance and adaptation are complements or substitutes,

therefore, depends on the degree to which the shocks they protect against overlap.

We study this question in the high-stakes setting of developing-country agriculture. Farm-

ers in low- and middle-income countries are highly vulnerable to climate shocks (Hultgren

et al., 2022) and are increasingly receiving heavily-subsidized government insurance. The

World Bank estimates that at least $20 billion is spent annually on insurance subsidies world-

wide, which it deems a significant underestimate (Hazell, Sberro-Kessler, and Varangis,

2021). In India, the location of this study, the 40 million farmers enrolled in the central

PMFBY crop insurance scheme as of 2023-24—up 27% from 2022-23—are only charged

1We define adaptation to be an investment that reduces losses in certain states of the world, but does
not change the likelihood of a loss (i.e., “self-insurance” in Ehrlich and Becker (1972)’s terminology). Many
investments that households can make to reduce climate damages fit this definition, including air conditioners,
flood- or drought-tolerant seeds, umbrellas, etc.

2Appendix Table A.1 provides a toy numerical example which illustrates this intuition.
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up to 2% of the actuarily fair premium (World Bank Group, 2024).3 Under efficient pric-

ing, farmers choosing to purchase insurance over adaptation need not be welfare-reducing.

However, given the policy landscape, understanding the extent to which these substantial

subsidies that bring prices well below the actuarially fair level are inefficiently crowding out

other adaptation technologies is critical for policymaking (Carleton et al., 2024).

To test the predictions of our model, we run a two-year cluster-randomized trial in 300

villages in West Bengal in conjunction with the International Crops Research Institute for

the Semi-Arid Tropics (ICRISAT), a well-respected international organization known for

developing advanced crop varieties. We randomize villages into two groups (sampling six

farmers per village): a control group, and a group that receives a fully-subsidized index

insurance product (further subdivided into a group that receives a small insurance payout

in the event of a flood and a group that receives a large insurance payout in the event of a

flood). After offering treated farmers the insurance product, we elicit every sampled farmers’

willingness to pay for a minikit of high-quality flood-tolerant seeds (Dar et al., 2013; Emerick

et al., 2016). To account for any income effects or experimenter demand effects, we test for

crowd-in vs. crowd-out by measuring the difference in willingness to pay for flood-tolerant

seeds — for which both the crowd-in and crowd-out motives are present — as compared to

high-yield-variety seeds — for which only the crowd-in motive is present — among treated

vs. control farmers.

We run the experiment for two years in order to build trust in our new insurance product,

following Cole, Stein, and Tobacman (2014) and Cai, de Janvry, and Sadoulet (2020). We

document that farmers do not change their investments in response to insurance in year 1,

consistent with limited trust in the product. Due to heavy flooding in the first year, 82% of

treated farmers received an insurance payout at the end of this growing season. In the second

year, we find that households respond to insurance by increasing risky investments, in line

with prior work (Karlan et al., 2014; Cole, Giné, and Vickery, 2017; Burlig et al., 2024) and

consistent with a substantial increase in trust. Our main test of whether insurance causes

crowd-in or crowd-out of adaptation therefore comes from the willingness to pay elicitation

we conduct at the beginning of the second year, once farmers’ trust in the insurance product

is established.

Our experiment generates two main empirical results. First, we strongly reject that

insurance causes crowd-out of demand for flood-tolerant seeds. Instead, we find evidence

that insurance causes a modest amount of crowd-in: in the second year of the experiment,

we find that insurance increases willingness to pay for flood-tolerant seeds as compared

3Since the 2007 launch of China’s agricultural insurance subsidy program, these subsidies have totaled
over 41.4 billion USD, with year-over-year growth of 22% (Peoples’ Republic of China (2024)).
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to high-yield variety seeds by 2.8% of control mean willingness to pay for flood-tolerant

seeds, or 83% of the willingness to pay gap in the control group (p < 0.01).4 These results

demonstrate that subsidized insurance need not crowd-out private adaptation, and provide

the first proof-of-concept that crowd-in can instead occur.

Second, consistent with the prediction of our model, we find that the degree of crowd-

in varies with farmers’ perceptions of the effectiveness of the flood-tolerant seed. While

the seed’s quality is fixed across farmers in our experiment, we document that farmers’

beliefs about the seed vary substantially. This heterogeneity strongly predicts willingness to

pay. Farmers in the bottom tercile of the seed quality beliefs distribution, who anticipate

that the flood-tolerant seeds offer only limited protection against flooding, have a crowd-

in effect that is 47% larger than the average effect. In contrast, for farmers in the top

tercile of the seed quality beliefs distribution, who anticipate that the flood-tolerant seeds

are highly protective against flooding, we see no difference in willingness to pay with vs.

without insurance. The close match between this finding and our theory makes alternative

explanations for crowd-in, such as experimenter demand effects or salience, which would not

adjust demand differentially along this margin, unlikely to be driving our results.

The main contribution of this study is to estimate the extent to which climate insur-

ance crowds in or crowds out demand for private climate adaptation, motivated by a novel

theoretical insight. Classic theory (Ehrlich and Becker, 1972) provides an unambiguous pre-

diction: insurance crowds out adaptation (i.e., actions that reduce the size of a loss but not

its probability, or “self-insurance”).5 This prediction relies on an assumption that is unlikely

to hold in many real-world settings: namely, that the adaptation technology is effective in

all bad states also covered by insurance.6 When the adaptation technology reduces dam-

ages in only a subset of bad states, however, insurance that covers the residual risk makes

adaptation more valuable by protecting the household precisely when adaptation fails. The

degree of overlap between states in which insurance provides coverage and states in which

adaptation is effective is thus the key driver of whether insurance crowds out or crowds in

4In the first year, we see no effect of the insurance product on the willingness to pay for flood-tolerant
seeds, high-yield variety seeds, nor the difference between the two. This, alongside the lack of investment
response (Appendix Table A.7) is consistent with farmers not finding the insurance product credible in the
first year.

5Ehrlich and Becker (1972) also consider the case of investments that reduce the probability of a loss,
or “self-protection,” and show that if the insurance premium falls when a household makes a self-protection
investment (e.g., a good-driver discount for car insurance), this can lead to crowd-in. We instead focus on
self-insurance, and document a distinct mechanism for crowd-in that exists even absent price adjustments.

6For example, sea walls, sand bags, and home elevation protect houses against moderate floods, but
often leave them susceptible to extreme events. A fan may be an effective tool against moderately warm
temperatures, but will be ineffective in high heat; an umbrella keeps its owner dry in a drizzle but not in a
torrential downpour.
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demand for adaptation.

We directly test the predictions of our model by conducting the first experimental evalu-

ation of the impact of insurance on willingness to pay for adaptation. We find that insurance

crowds in adaptation, particularly for farmers who believe our flood-tolerant seeds are likely

to perform poorly, which contrasts with classic theory but comports with our model. In do-

ing so, we connect what has broadly been two distinct strands of literature on insurance. On

one hand, in high-income countries, both applied theory (Kousky, Luttmer, and Zeckhauser,

2006) and quasi-experimental work (Annan and Schlenker, 2015; Blickle and Santos, 2022)

have focused on the possibility that government insurance will crowd-out private adaptation.7

In contrast, work on insurance in low- and middle-income countries has not been concerned

with either crowd-out or crowd-in of adaptation, instead focusing on how insurance can

improve profit and consumption outcomes by promoting risky investments (Karlan et al.,

2014; Mobarak and Rosenzweig, 2013; Cole and Xiong, 2017; Donovan, 2021) and trying to

explain low demand for insurance itself (Cole et al., 2013; Mobarak and Rosenzweig, 2014;

Casaburi and Willis, 2018; Carter et al., 2017). However, to our knowledge, no studies in

a LMIC setting have examined whether, and under what circumstances, insurance changes

demand for adaptive investments.8

Our results have important policy implications. Governments and international insti-

tutions spend billions of dollars each year subsidizing insurance. By demonstrating that

subsidized insurance need not crowd-out private adaptation, our results imply that an im-

portant potential unintended consequence of insurance subsidies does not necessarily hold; in

fact, in some cases, insurance may even encourage private adaptation. This finding is partic-

ularly important in LMICs where insurance subsidies are required to overcome low demand

due to market failures, where state spending on insurance programs is rising dramatically,

and where climate change is expected to take the biggest toll.

The remainder of this paper proceeds as follows. Section 2 presents a simple theoretical

model of farmer decision-making under risk. Section 3 describes our experimental design and

our measurement approach, including how we elicit willingness to pay. Section 4 presents

our analysis and results. Section 5 concludes.

7There is a large literature on the inefficiency of subsidized insurance in the U.S., including Michel-Kerjan
(2010); Glauber (2004); Boustan, Kahn, and Rhode (2012); Baylis and Boomhower (2023); Wagner (2022);
Ostriker and Russo (2024).

8Both Bulte et al. (2020) and Boucher et al. (2022) provide farmers with two explicitly complementary
technologies that cover different sources of risk: insurance and climate-tolerant seeds. Echoing results
documented in the broader insurance literature, these two papers find that farmers with both insurance
and seeds make riskier investments as compared to a control group with neither. We build on these papers
by demonstrating that access to insurance directly affects demand for adaptation.
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2 Model

To formalize the main argument that access to (subsidized weather index) insurance can

influence demand for climate adaptation, consider a farmer living in a flood-prone area who

can grow the main crop (e.g., rice) using three types of seeds: traditional (T ), flood-tolerant

(F ), or high-yield variety (H). Flood-tolerant and high-yield variety seeds cost roughly

the same amount, but are more expensive than traditional seeds. Flood-tolerant seeds are

designed to protect output during moderate flooding events and are thus a form of climate

adaptation. In contrast, high-yield variety seeds increase productivity only in the absence

of floods.

Our goal is to estimate how access to (subsidized) insurance changes farmers’ willingness

to pay for flood-tolerant and high-yield variety seeds. If insurance increases demand for

flood-tolerant seeds more than for high-yield variety seeds, insurance “crowds in” climate

adaptation; if instead insurance increases demand for flood-tolerant seeds less than for high-

yield variety seeds, insurance “crowds out” adaptation.

We consider three states of nature s ∈ {H,M,L}: no flood (H), moderate flood (M),

and severe flood (L), which occur with probabilities pH , pM , and pL, respectively. Output

yi(s) depends on both the seed choice i and the realized state s. Consistent with our

empirical setting, traditional seeds produce yT (H) = Y0 > 0 in the no-flood state H and

zero otherwise. Similarly, high-yield variety seeds increase output only in the no-flood state,

yielding yH(H) = YH > Y0 and zero otherwise. Flood-tolerant seeds are known to produce

yF (H) = Y0 in the no-flood state and yF (M) = YF > 0 in the moderate flood state M .

However, there is uncertainty about their ability to produce in the severe state L: they

yield YF with probability π, known to the farmer, and yield zero with probability 1 − π.

Alternatively, π can be interpreted as the farmer’s beliefs about the seed’s quality, even if

true quality is fixed. The insurance product, offered for free, pays a fixed amount Y I > 0

in state L, and zero otherwise. The farmer can either be insured (I) or uninsured (U). The

farmer has illiquid assets W .

Let U I
i (b) denote the expected utility from planting seed i ∈ {T,H, F} when paying b for

the seed when insurance is offered. The farmer’s expected utility from planting traditional

seeds (where b = 0 without loss of generality) with access to insurance is:

U I
T = pH u(W + Y0) + pMu(W ) + pL u(W + Y I).

Expected utility from planting high-yield variety seeds (where b > 0) with insurance is:

U I
H(b) = pH u(W + YH − b) + pM u(W − b) + pL u(W + Y I − b).
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Finally, expected utility from planting flood-tolerant seeds (again where b > 0) with insur-

ance is:

U I
F (b) = pH u(W + Y0 − b) + pM u(W + YF − b)

+ pL
[
π u(W + YF + Y I − b) + (1− π)u(W + Y I − b)

]
.

Note, because premiums are zero, the analogous uninsured utilities, UU
i (b), are simply the

above expressions when Y I = 0. We define the willingness to pay for each type of improved

seed under insurance as the payment for improved seeds that makes the farmer indifferent

between purchasing those seeds and obtaining traditional seeds (at zero cost):

U I
F (B

I
F (π)) = U I

T , U I
H(B

I
H) = U I

T .

Because a farmer’s willingness to pay for flood-tolerant seeds depends on the seed’s reliability

in state L (π), BI
F is a function of π. In contrast, since there is no uncertainty about the

performance of high-yield variety seeds, BI
H does not depend on π. Analogously, under no

insurance, Y I = 0 and

UU
F (B

U
F (π)) = UU

T , UU
H (B

U
H) = UU

T .

We summarize the effect of insurance on adoption incentives by the insurance-induced change

in willingness to pay, ∆Bi ≡ BI
i − BU

i for i ∈ {F,H}. Our main object of interest is the

effect that insurance has on the difference between willingness to pay for flood-tolerant seeds

vs. high-yield variety seeds, ∆BF (π) −∆BH , as this determines whether insurance crowds

in or crowds out adaptation. If willingness to pay for flood-tolerant seeds rises more with

insurance than does willingness to pay for high-yield variety seeds, the farmer is more likely

to choose adaptation. Alternatively, if willingness to pay for flood-tolerant seeds rises less

with insurance than does willingness to pay for high-yield variety seeds, the farmer is less

likely to choose adaptation.

To illustrate the model’s implications, we parameterize the environment and compute

∆BF (π), ∆BH , and their difference numerically.9 Figure 1 plots ∆BF (π) as a function of the

(perceived) reliability of flood-tolerant seeds, π, together with ∆BH (which does not depend

9For this exercise, we assume that farmers have preferences represented by CRRA utility

u(c) =
c1−σ − 1

1− σ
, 0 < σ < 1.
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Figure 1: Impact of insurance on willingness to pay for adaptation
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Notes: This figure illustrates the main predictions of the model. The light blue line plots the effect of
insurance on willingness to pay for flood-tolerant seeds (∆BF (π)) as a function of the (perceived) likelihood
(π) that the flood-tolerant seed will be effective in the severe flood state L. The navy line plots the effect of
insurance on willingness-to-pay for high-yield variety seeds (∆BH), which does not depend on π because there
is no uncertainty about the effectiveness of these seeds. To the left of π∗, the insurance-induced increase in
willingness to pay for flood-tolerant seed exceeds that for high-yield variety seeds, and thus insurance crowds
in adaptation. To the right of π∗, the insurance-induced increase in willingness to pay for flood-tolerant
seed is less than for high-yield variety seeds, and thus insurance crowds out adaptation. To the right of π0,
farmers with insurance have lower demand for flood-tolerant seeds relative to farmers without insurance.
To generate the figure, we simulate our model using the following parameter values: YH(H) = 5, Y0 = 3,
YF = 2, YL = 0, pH = 0.3, pM = 0.4, pL = 0.3, Y I = 0.5, W = 3, and σ = 0.75.
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on π).10 Figure 1 shows that insurance increases willingness to pay for flood-tolerant seeds

most when π is low. When flood-tolerant seeds are unlikely to deliver output in the severe

flood state L, insurance provides valuable protection in precisely those low-consumption

realizations where farmers pay for the seed but receive no yield benefit. As π increases

and seed performance overlaps more closely with insurance coverage, insurance becomes a

closer substitute for flood-tolerant seeds and its incremental value declines. For sufficiently

high reliability levels, π > π0, the willingness to pay for flood-tolerant seeds is lower with

insurance relative to without insurance.

In contrast, the effect of insurance on the high-yield variety seeds does not depend on π.

Insurance always raises willingness to pay for high-yield variety seeds. Together with the fact

that the effect of insurance on willingness to pay for flood-tolerant seeds is monotonically

decreasing in π, this means that there is a single point π = π∗ at which ∆BF (π
∗) = ∆BH

(i.e., the effect of insurance on willingness to pay for the two seeds is identical). For (farmers

with beliefs) π < π∗, insurance causes willingness to pay for the flood-tolerant variety to

rise above willingness to pay for the high-yield variety, leading to crowd-in of adaptation.

For (farmers with beliefs) π > π∗, insurance causes willingness to pay for the flood-tolerant

variety to fall below willingness to pay for the high-yield variety, leading to crowd-out of

adaptation.

The model generates two key predictions that we take to the data:

Prediction 1. Insurance can lead to either crowd-out or crowd-in of adaptation, defined

as the effect of insurance on willingness to pay for flood-tolerant seeds vs. willingness to pay

for high-yield variety seeds.

Prediction 2. Whether insurance leads to crowd-out or crowd-in depends on the degree

of (perceived) overlap between flood-tolerant seeds and insurance. If (farmers believe) flood-

tolerant seeds are relatively ineffective when insurance offers coverage, insurance will cause

greater crowd-in; if, in contrast, (farmers believe) flood-tolerant seeds are relatively effective,

insurance will cause lower crowd-in or may even lead to a crowd-out effect.

This second prediction allows for a sharp empirical test of the theory. While there

are several other mechanisms (e.g., salience of flooding, experimenter demand effects, etc.)

that could cause insurance to change willingness to pay for flood-tolerant seeds more than

for high-yield variety seeds, these other mechanisms should not generate heterogeneity by

10Appendix Figure A.1 shows how the model predictions change if, instead of paying out with certainty
in state L, as presented here, the (perceived) chance of a payout is only 0.5. In this case, the effects of
insurance on willingness to pay – and therefore on crowd-out or crowd-in – are attenuated.
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farmer beliefs about the effectiveness of flood-tolerant seeds. We incorporate this test into

our empirical exercise below.

3 Experimental design and data

3.1 Experimental design

Where we work We conduct our two-year study in the three districts of Murshidabad,

Paschim Medinipur, and Hooghly in West Bengal, which are dominated by smallholder

agriculture and experience frequent flooding. While both public and private crop insurance

schemes exist, participation remains limited: internal ICRISAT survey data from 2022 shows

that only about 34 percent of farmers in West Bengal insure their crops. Within these dis-

tricts, we sample sub-districts (blocks) that are (i) relatively close to river gauges operated

by the Government of West Bengal’s Irrigation and Waterways Department, which we use

to trigger our index insurance product, described below; (ii) most frequently flooded in the

district, per the Government’s Flood Hazard Atlas (Department of Space (2021)); (iii) suit-

able for Swarna-Sub1, a flood-tolerant seed (described further below), according to ICRISAT

and the International Rice Research Institute; and (iv) with limited access to existing crop

insurance, per a qualitative survey conducted by the research team. Within these blocks, we

randomly sample 300 villages, using a geospatial algorithm to ensure that we do not include

any neighboring villages in the sample, limiting the possibility of risk-sharing across villages

in different treatment arms (see Appendix F for more detail).

We partner with ICRISAT for the delivery of our treatment arms in both years, described

below. ICRISAT is an international organization headquartered in Hyderabad, Telangana,

with a mandate to support farmers across India using data-driven solutions. Its extensive

network of local partners allows it to procure and deliver agricultural interventions, such as

seeds and insurance, effectively.

Randomization Appendix Figure A.2 presents a diagram of the experimental design,

which follows a two-step randomization. The first layer of Appendix Figure A.2 shows the

village-level randomization into the three groups: an insurance control group (125 villages

who receive no insurance product); a high-payout insurance group (125 villages); and a low-

payout insurance group (50 villages).11 We stratify this village-level randomization by block.

The second layer of Appendix Figure A.2 shows the household-level randomization into seed

offers. We sample six farming households per village, excluding households that had not

11This layer of randomization remains constant across the two years of the study.
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cultivated any rice in the three years prior to our baseline survey. We further randomize these

six individuals per village to receive offers to purchase either a flood-tolerant seed minikit or

a high-yield-variety seed minikit at either market price or for free. This randomization yields

four groups: market-price flood-tolerant seed offer (1/6 of households); free flood-tolerant

seed offer (1/3 of households); market-price high-yield-variety seed offer (1/6 of households);

and free high-yield-variety seed offer (1/3 of households).12 Because these seeds are already

available outside of the experiment, we treat the market price groups as a “seed control”

group, which we pool for the purposes of analysis.13

Insurance In the status quo, 49% of farmers report having been covered by insurance

sometime in the past. However, insurance payouts in this region are infrequent: only 29%

of farmers who reported having crop damage received a payout, and anecdotally, farmers

reported substantial doubts about the likelihood of payouts. Thus, full insurance coverage

is likely lacking in our sample.

We offer treated farmers an index insurance product, which is tied to localized flooding.

This ensure that the type of risk addressed by our flood-tolerant seeds is the same as that ad-

dressed by our insurance product, and avoids traditional issues of moral hazard and adverse

selection. We ensure high insurance take-up by providing farmers with free insurance. Fol-

lowing Lane (2024), we assign each village in our sample to its closest upstream river gauge,

maintained by the Government of West Bengal’s Irrigation and Waterways Department. The

insurance product pays out if and only if the relevant river gauge reaches a trigger height at

least one day between June 25th and October 31st. We set the gauge-specific trigger heights

such that they had been reached 30% of the years from 2014 to 2023. We provide each

farmer an info-sheet describing the insurance product, and confirm their participation in the

insurance product by signing a slip (Appendix C). If a village’s gauge is triggered, we notify

farmers via SMS. In the first year of the experiment, 82% of farmers in the insurance group

received payouts; in the second year, 41% of farmers received payouts. Finally, to measure

whether the effect of insurance on demand for adaptation varies with the generosity of the

12In the second year of the study, we truthfully inform farmers that their BDM price has been re-
randomized, in order to maintain incentive compatibility. In practice, unbeknownst to the farmers, we
structured the re-randomization such that price draws changed for only a very small number of farmers.

13One concern with randomizing seed offers at the individual level is spillovers of seeds from seed-treatment
farmers to seed-control farmers. We believe this is not a major issue for three reasons. First, we are only
interacting with six households per village. The probability that, when sharing seeds from a 5 kg minikit,
the two households in the high-yield-variety seed treatment group or the two households in the flood-tolerant
seed treatment group chooses to share seeds with the two households in the seed control group is very low.
In 2011 (the latest Census of India), West Bengal had approximately 540 households per village on average.
Second, Emerick et al. (2016) provided Swarna-Sub1 seeds to households in Odisha, finding no evidence of
within-village spillovers. Finally, any sharing of seeds between treatment and control farmers will attenuate
our estimated impacts of these seeds towards zero.
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insurance product, we further randomize insurance villages into a low-payout product and

a high-payout product. Both products have the same trigger. If triggered, the high-payout

product pays out INR 10,000 (approximately USD 120), while the low-payout product pays

out INR 5,000 (approximately USD 60).

Specialty seeds We also offer farmers a 5 kg flood-tolerant variety (Swarna-Sub1) seed

mini-kit and a 5 kg high-yield variety (Pratiksha) seed mini-kit using a BDM mechanism,

described immediately below. Both seeds were selected to be high-quality varieties suitable

for the study areas of West Bengal and were available in local markets at similar prices.14

Although both seeds were likely known to farmers, neither was fully adopted at the time of

our study. Prior to our intervention, 16% of farmers reported having purchased any flood-

tolerant seed, and only 6% reported having ever purchased Swarna-Sub1 seeds, indicating

low private adoption of specialty seeds for risk mitigation. In contrast, while 94% of farmers

reported having purchased some high-yield variety seed in the past, only 15% reported having

ever purchased Pratiksha seeds.15

BDM mechanism We elicit farmers’ willingness to pay for Swarna-Sub1 and Pratiksha

mini-kits through a Becker-Degroot-Marshack (BDM) mechanism. We model the BDM

procedure closely after Berkouwer and Dean (2022) and Burlig et al. (2024). To measure

farmers’ willingness to pay for each seed, the enumerator explains that they will offer the

farmer the opportunity to buy seeds through a two-step procedure. In the first step, they

elicit the farmer’s stated willingness to pay for the seed using a grid search. They repeat the

grid search for both 5 kg seed mini-kits. After these willingness to pay amounts are confirmed

for each seed, the enumerator displays a screen on their tablet that shows a randomized draw

containing (A) which seed the farmer may purchase during the interview and (B) the price

at which the farmer may buy that seed. If the price on the tablet exceeds the farmer’s

willingness to pay for that seed, they may not purchase the product, and no cash changes

hands. If the price on the tablet is equal to or below the farmer’s willingness to pay, the

enumerator provides the farmer with the seed mini-kit in exchange for the price in cash.16

14We present further details about the particular rice varieties we use in our study in Appendix Figures
C.4 and C.3, which we also shared with farmers.

15These adoption patterns motivate our modeling assumption. While both seeds were available in local
markets, flood-tolerant seeds were less familiar to farmers, creating greater uncertainty about their effec-
tiveness in extreme flood conditions. We therefore model uncertainty in flood-tolerant seed performance,
captured by π, while assuming high-yield variety performance is known with certainty.

16Because it is vital that this procedure is thoroughly understood by households before they begin, the
enumerator plays a “practice” round with a common household product (either a bar of soap or a small bottle
of shampoo). Therefore, any misunderstandings about the process are resolved before the BDM procedure
for the seeds begins.
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We set the distribution of BDM prices to create a wedge in seed take-up between the

“seed control” groups, whose BDM price is set to the market price, and the “seed treatment”

groups, whose BDM price is set to zero, to induce seed take-up. The underlying distribution

is unknown to both farmers and enumerators, following Burchardi et al. (2021), so farmers

have no incentive to bid strategically. Prices are randomly assigned to each participant

prior to the baseline visit. The enumerator is not aware of the seed or price draw prior to

conducting the survey. Appendix Table A.5 shows that take-up among farmers assigned to

receive free seeds is nearly universal, and that most of these farmers planted their mini-kits

in both years.

Timeline The experiment spanned two agricultural seasons from June 2024 to February

2026. The year 1 baseline survey was conducted in early June 2024, prior to the start

of planting. During the baseline, eligible households first received their insurance offer (if

applicable). We then elicited willingness to pay for flood-tolerant and high-yield variety

seeds. Farmers who purchased seeds through the willingness to pay elicitation game received

their seed kits after completing the survey. Throughout the growing season, we monitored

river gauge levels by scraping daily administrative river gauge data from the West Bengal

Irrigation andWaterways Department. In November 2024, we conducted a field visit to notify

eligible households of insurance payouts and to collect bank account information. Insurance

payouts were disbursed in March 2025 (with some delays due to political sensitivities in

the region), and the year 1 endline survey was conducted in April 2025. We launched the

year 2 baseline in May 2025, and the sequence of activities broadly mirrors that of year 1.

Insurance was offered at baseline, followed by the elicitation of willingness to pay for seeds

and subsequent seed delivery. River gauge levels were then monitored throughout the season,

with the endline survey conducted between December 2025 and January 2026, and insurance

payouts made in March and April of 2026.17

3.2 Key variables

Willingness to pay Our main outcome of interest is willingness to pay for flood-tolerant

seeds. As described above, we elicit this measure using the BDM mechanism, which allows us

to trace out the full demand curve in our sample. We also elicit willingness to pay for high-

yield variety seeds in order to net out channels (e.g. experimenter demand, trust) affecting

WTP that arise solely from being offered insurance.

17While the original plan was to make insurance payouts prior to the endline survey in year 2 as well,
political sensitivity around surveying activities prior to the 2026 elections delayed payments.
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Appendix Figure A.3 plots the density of willingness to pay among pure control farmers

who receive neither free seed nor an insurance offer, for flood tolerant seeds (left panel) and

the difference between flood-tolerant and high-yield variety seeds (right panel), for both year

1 (solid light blue) and year 2 (dashed navy). Mean willingness to pay for pure control

farmers who received neither an insurance offer nor a free seed offer was $1.77 for flood-

tolerant seeds and $1.83 for high-yield variety seeds in year 1, and $3.20 for flood-tolerant

seeds and $3.11 for high-yield variety seeds in year 2. In all cases, mean willingness to pay

was below the market price of $4.81.18

Appendix Table A.6 shows that our willingness to pay measures correlate with baseline

observables. While we do not find evidence that demographic characteristics predict willing-

ness to pay, we find that prior exposure to flooding raises willingness to pay for flood-tolerant

seeds. Previous experience with flood-tolerant seeds is associated with lower willingness to

pay for these seeds, possibly because households that used them in non-flood years did not

realize sufficient benefits to justify repeat adoption. In contrast, exposure to high-yield vari-

ety seeds increases willingness to pay for both seed types. Negative beliefs about either seed

type reduce willingness to pay for both types, as does risk aversion. The negative correla-

tion between risk aversion and willingness to pay for flood-tolerant seeds is consistent with

farmers’ understanding that these seeds do not provide full protection against floods. As

expected, wealthier households and those with higher consumption exhibit higher willingness

to pay for both seed types.

Perceptions of seed effectiveness The theoretical framework in Section 2 predicts that

the effectiveness of flood-tolerant seeds, π, is a key driver of whether insurance will crowd-

in or crowd-out demand for adaptation. While the seeds we provide to each farmer are

the same, varying beliefs about seed effectiveness among farmers will generate the same

effects. We elicit farmers’ perceptions of seed effectiveness under both normal and flood

conditions in two ways: how likely is a given seed type to fail on a 1–10 scale, and what is the

expected production of that seed type? Figure 2 plots the distribution of these perceptions

for traditional (grey) and flood-tolerant (blue) seeds under a normal year (solid line) and

a flood year (dotted line). The left panel shows that farmers believe that flood-tolerant

seeds and traditional seeds have a similarly low chance of failure under normal conditions.

However, in a flood year, farmers believe that flood-tolerant seeds are much less likely to

fail than traditional seeds. Similarly, the right panel shows that under normal conditions,

18Willingness to pay for flood-tolerant seeds is higher overall in year 2 than in year 1. Appendix Table A.9
reveals that receiving either the flood-tolerant seed or the high-yield variety seed in year 1 increases willing-
ness to pay for flood-tolerant seeds in year 2, regardless of insurance status. These effects hold for households
in both the insurance treatment and control groups.
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farmers expect both seed types to deliver similar output. However, they also expect that

flood-tolerant seeds will produce more output in flood conditions than traditional seeds,

largely because traditional seeds have a high probability of zero output in the flood state.

These data suggest that, on average, farmers correctly understand the properties of flood-

tolerant seeds – that they perform normally in non-flood year and offer greater production

in a flood year – but there is a relatively wide distribution of farmer beliefs about the degree

of their effectiveness in protecting against floods.19

Figure 2: Perceived effectiveness of flood-tolerant seeds
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Notes: This plot shows the distribution of farmers’ beliefs about the effectiveness of traditional-variety seeds
(gray) and flood-tolerant seeds (blue) under normal conditions (solid lines) and flood conditions (dashed
lines). On the left, we plot farmers’ belief that each seed type will fail under each condition, on a 1–10 scale.
On the right, we plot expected production from both seeds under each condition. We winsorize expected
production at the 5th and 95th percentiles.

For our primary heterogeneity analysis, we construct a single index of perceived effective-

ness from the two variables above. This measure of respondents’ perceptions of flood-tolerant

seeds is constructed as outlined in our pre-analysis plan. We first create four variables. The

first two are measures of how likely flood-tolerant seeds are to fail under flood conditions

(on a 1-10 scale) compared to both high-yield variety seeds and to traditional seeds.20 The

second two measures compare output (in kg) for food-tolerant seeds versus output from both

high-yield variety seeds and traditional seeds, all under flood conditions. From these four

19Farmers’ beliefs about the high-yield variety are also broadly accurate: they expect it to outperform
traditional seeds in a normal year, while anticipating similarly poor performance for both varieties in a flood
year.

20For each of these measures, we net out how likely each seed is to fail under normal conditions to control
for baseline counterfeit rates unrelated to flooding.
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variables, we create a standardized index, with higher values indicating that the respondent

perceives flood-tolerant seeds as providing greater protection against flooding than available

alternatives.

Agricultural and welfare outcomes Although it is not the main focus of the paper, we

also collect a set of outcomes to measure how farmers respond to receiving insurance and

seeds. These outcomes include agricultural inputs (including land cultivated, seeds planted,

fertilizer use, labor, irrigation, and expenditures), agricultural outputs (including total pro-

duction, crop revenue, and farm profits), off-farm economic activity (including labor force

participation and income and business ownership, investment, and profit), and economic and

psychosocial well-being measures (including assets, savings, loans, per-capita consumption,

and depression via a PHQ).

3.3 Experimental integrity

Balance and attrition Appendix Table A.2 tests for balance between our control group

and our insurance group using a series of household characteristics collected at baseline (prior

to insurance offers): household demographics, number of plots, area cultivated, man-days

of labor used, fertilizer quantities, and total input expenditure.21 We fail to reject that the

control group and insurance group are the same on all dimensions, except for potash usage

and total input spending, where the insurance group is lower by 9% of the control mean

(p < 0.1) in both cases. In our analysis, we allow all of these baseline characteristics to

be selected by the PDS-LASSO procedure described in Section 4. Correcting for imbalance

does not meaningfully affect our willingness to pay results. Appendix Table A.4 shows that

overall attrition is very low: less than 4% of farmers in the control group fail to complete

any of our survey rounds, and attrition rates do not differ between control and insurance

treatment groups.

Pre-analysis plan This research was pre-registered at the AEA RCT registry under Iden-

tification No. AEARCTR-0013781. Deviations are, in general, minor; the full list is in Ap-

pendix D. Unless otherwise noted, analyses in the main text and Appendix are pre-specified.

Additional pre-specified results that do not appear in the main text or elsewhere in the

Appendix can be found in Appendix E. Note that while we still report these results in the

Appendix, we de-emphasize two sets of analyses relative to the PA. First, we cannot reject

that the treatment effects of insurance with a low payout and insurance with a high payout

21Appendix Table A.3 presents balance between seed control farmers, farmers who received a free flood-
tolerant seed offer, and farmers who received a free high-yield variety seed offer. The groups are balanced.
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are identical, so we present pooled results in the main text and relegate a limited set of split

results to the Appendix. Second, because the focus is on crowd-in vs. crowd-out effects of

insurance, we present ex post outcomes only in the Appendix. Finally, we were unable to

collect reliable measures of flooding, so we do not examine heterogeneity in flood-affectedness.

4 Analysis and results

4.1 Trust in insurance

Before evaluating the impact of insurance on demand for adaptation, we establish the cred-

ibility of our insurance product by measuring whether it impacts farmers’ use of risky in-

vestments. To do so, we estimate the following specification separately for both years of our

experiment:

Yiv = α + β1 Insurancev

+ β2 Free FTiv + β3 Free HYViv

+ β4Insurancev × Free FTiv + β4Insurancev × Free HYViv

+ γXiv + ψs + εiv (1)

where Yiv are a series of agricultural outcomes for farmer i in village v, and Insurancev is

an indicator for whether village v is assigned to the insurance treatment group. To isolate

the impact of insurance on agricultural outcomes for farmers who did not receive free seeds,

we also control for indicators for free flood-tolerant and high-yield-variety seed assignment,

as well as their interaction with insurance. Xiv are a set of baseline controls selected via

LASSO, ψs are a set of strata fixed effects, and εiv is an error term, clustered at the village

level. Our main parameter of interest is β1, the effect of insurance on agricultural outcomes

for farmers in the seed control group.22

Appendix Table A.7 shows that in year 1, in contrast to prior work (Karlan et al., 2014;

Cole, Giné, and Vickery, 2017; Burlig et al., 2024), insurance had no impact on the number

of plots cultivated, area planted, number of crops, total input expenditure, or a standardized

inverse-covariance weighted index made up of these four measures (point estimate: 0.068

SD, p > 0.1). These results suggest that farmers did not believe the insurance treatment

was credible in the first year, and we should expect insurance to have no impact on demand

for adaptation.23

22Appendix Table A.7 demonstrates that there are no meaningful interaction effects.
23In terms of the model in Section 2, the results in the first year correspond to uncertainty about whether
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In contrast, in year 2, after the vast majority of insured farmers (82%) received a sub-

stantial payout following flooding in year 1, these farmers meaningfully invest in riskier farm

inputs relative to the control group. Insurance increases the number of plots cultivated

(0.144 plots, or 8.6% of the control mean, p < 0.01) and area cultivated (0.032 hectares,

or 8% of the control mean, p < 0.05). We find no economically meaningful or statistically

significant effects on the number of distinct crops cultivated, or on total input expenditures.

However, the overall investment index increases (0.137 SD, p < 0.05), an effect comparable in

magnitude to that documented by prior work. Consistent with evidence from the insurance

literature (Cole, Stein, and Tobacman, 2014; Cai, de Janvry, and Sadoulet, 2020), farmers

in the second year treat insurance as a meaningful source of protection against flood risk.

We therefore assess how insurance crowds in or crowds out adaptation using willingness to

pay elicited in the second year of the study.24

4.2 Effects of insurance on willingness to pay for adaptation

Having established that farmers treat insurance as credible in year 2, we test the first predic-

tion of our model: whether insurance impacts demand for private adaptation. Specifically,

to detect crowd-out or crowd-in effects, we measure insurance’s impact on willingness to pay

for flood-tolerant seeds using the BDM exercise described above.

Figure 3 plots the demand curve for flood-tolerant seeds among farmers in the control

group (gray) and the insurance group (blue).25 We find that willingness to pay is higher in

the insurance group than in the control. This provides suggestive evidence that insurance

may have caused crowd-in of adaptation.

insurance will pay in state L. As Appendix Figure A.1 shows, the effect of insurance on crowd in or crowd
out attenuate as this uncertainty rises.

24Appendix Table A.7 also shows that farmers responded to offers of free flood-tolerant seeds and free
high-yield variety seeds with increased investment in both year 1 and year 2 of the study. By revealed
preference, farmers found the seeds worth using in both years.

25Appendix Figure A.4 provides an analogous plot for year 1. Consistent with farmers not trusting the
insurance during the first year of the study, we find no difference in willingness to pay between insurance
and control.
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Figure 3: Willingness to pay for flood-tolerant seeds
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Notes: This figure plots demand curves for flood-tolerant seeds, elicited using the BDM mechanism described
in Section 3 during the baseline survey conducted in the second year of the experiment. The control group
is plotted in a light gray line and the insurance treatment group (pooled across the low and high payouts)
is plotted in blue.

We formalize this via regression. We first measure the effects of insurance on demand for

each seed individually:

Flood-tolerantiv = α + β Insurancev + γXiv + ψs + εiv

High-yield varietyiv = α + β Insurancev + γXiv + ψs + εiv

where Flood-tolerantiv (High-yield varietyiv) is the willingness to pay for the flood-tolerant

seed (the high-yield variety seed) for farmer i in village v in strata s, and Insurancev is

an indicator for our (randomly-assigned) flood insurance product. Xiv is a set of controls,

chosen from available baseline variables using double-selection LASSO, as well as enumerator

fixed effects. ψs is a strata fixed effect. εiv is an error term which we cluster at the village

level.

Following the model in Section 2, our test for crowd-in vs. crowd-out compares willingness

to pay for flood-tolerant seeds against willingness to pay for high-yield variety seeds. This

avoids concerns about experimenter demand effects, income effects, or other issues that may
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bias willingness to pay for any seeds upwards in the insurance group. Moreover, because

high-yield variety seeds are commonly available on the market, this test mimics the variety

choice farmers make when purchasing seeds from a dealer. Specifically, we estimate:

Differenceiv = α + β Insurancev + γXiv + ψs + εiv (2)

where Differenceiv is the difference in willingness to pay for flood-tolerant seeds vs. high-yield

variety seeds, and all other terms are as in the specifications immediately above. Our key

parameter of interest, β, measures whether there is a crowd-in or a crowd-out effect. If β > 0,

insurance raises demand for flood-tolerant seeds relatively more than high-yield variety seeds:

the “crowd-in” effect dominates. If β < 0, insurance lowers demand for the flood-tolerant

variety seed relatively more than for the high-yield variety seeds: the “crowd-out” effect

dominates.

Table 1: Effects of insurance on willingness to pay

(1) (2) (3)
Flood-tolerant High-yield variety Difference

Insurance 0.173∗∗∗ 0.075 0.098∗∗∗

(0.060) (0.060) (0.033)

Control mean 3.441 3.323 0.118
Observations 1746 1746 1746

Notes: This table presents estimates of the treatment effect of insurance on willingness to pay for flood
tolerant seeds (1), high-yielding variety seeds (2), and their difference (3) elicited in the second year of the
study, all measured in USD. Willingness to pay is elicited using a Becker, DeGroot, and Marschak (BDM)
game explained in Section B. All regressions include enumerator and village strata fixed effects, and baseline
controls chosen by double-selection LASSO. Standard errors (in parentheses) are clustered at the village
level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Table 1 presents the results. In keeping with Figure 3, Column (1) shows that insurance

raised willingness to pay for flood tolerant seeds by $0.17 (p < 0.01), a 5% increase over the

control group mean. In Column (2), we find no impact of insurance on willingness to pay

for high-yield variety seeds. The point estimate of $0.08 is positive and approximately 2%

of the control mean, but is not statistically distinguishable from zero. Finally, Column (3)

presents our main test of crowd-out or crowd-in. We find that insurance moderately crowds

in demand for adaptation, increasing willingness to pay for flood-tolerant seeds by $0.10
more than for high-yield variety seeds (p < 0.01), approximately 3% of the control group’s

mean willingness to pay for flood-tolerant seeds, or 83% of the difference in willingness to
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pay between the two seeds among control farmers.26 We therefore strongly reject crowd-out,

and conclude that insurance modestly crowds in demand for adaptation in this setting.

In keeping with our evidence above that farmers did not view the insurance product as

credible during year 1, the insurance product had no impact on willingness to pay for the

flood-tolerant seed alone, the high-yield variety seed alone, or the difference between the two

in the first year (Appendix Table A.8).

Our estimates have two main implications. First, we reject the classic prediction (Ehrlich

and Becker, 1972; Buchanan, 1975) that free insurance causes farmers to meaningfully re-

duce their investments in private climate adaptation. As subsidized agricultural insurance

becomes more widespread, our results imply that farmers need not view insurance as a sub-

stitute for private investment. Second, we see evidence that the opposite is true: farmers

increase their investment in flood-tolerant seeds when provided with insurance. To the ex-

tent that this finding generalizes across adaptation technologies, it suggests that subsidies

for insurance may in fact be helpful in driving adoption of private adaptation.

4.3 Heterogeneity in the effect of insurance on crowd-in

Having established evidence of insurance modestly increaseing willingness to pay for flood-

tolerant seeds both in absolute terms and relative to the high-yield variety (i.e. crowd-

in), we test our model’s second prediction: that the magnitude of crowd-in (or crowd-out)

depends on farmers’ perceived effectiveness of flood-tolerant seeds.27 Specifically, providing

farmers who believe that flood-tolerant seeds perform poorly under most flood conditions

with insurance should increase their demand for these seeds (relative to high-yield varieties),

as insurance reduces the downside risk of investing in expensive seeds that may fail during

floods. By contrast, farmers who expect flood-tolerant seeds to perform well across flood

conditions should show little or no response to insurance. In fact, insurance may even reduce

their willingness to pay for flood-tolerant seeds because they view insurance and seeds as

26Appendix Table A.10 demonstrates that the effect of insurance on crowd-in of adaptation is similar in
magnitude between our low-payout (INR 5,000 in the event of a flood) and high-payout (INR 10,000 in the
event of a flood) sub-treatment arms; we cannot reject that the effects are the same.

27(Perceived) seed effectiveness is a key driver of the model in our pre-analysis plan and the updated model
we present in Section 2. In Appendix Table A.12, we also measure how the effect of insurance on willingness
to pay for flood-tolerant vs. high-yield-variety seeds varies with risk aversion, past flood exposure, whether
the river gauge danger level was breached in the previous year, ownership of a non-agricultural business,
and liquidity. These features mainly capture general sensitivity to the insurance product. For example,
only risk-averse individuals care about insurance, only those exposed to floods will find it relevant, and less
liquidity constrained households may be less affected. These factors primarily determine the magnitude of
the insurance effect, that is, how large any potential crowd-out might be, but do not predict the direction of
the effect (i.e., whether there is crowd-in or crowd-out). Empirically, none of these characteristics predicts
significant heterogeneity in crowd-in.
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closer substitutes.

Figure 4 plots the difference in willingness to pay for flood-tolerant vs. high-yield variety

seeds against farmers’ perceived effectiveness of flood-tolerant seeds. We proxy the latter by

an inverse-covariance weighted index, made up of a series of variables at baseline intended to

measure seed quality: how much more output farmers expect to receive from flood-tolerant

seeds (vs. both high-yield variety and traditional variety seeds) in the event of a flood,

and how much less likely farmers believed the flood-tolerant seed is to fail in the event of a

flood (as compared both to high-yield variety and traditional variety seeds). We plot this

association separately for the insurance treatment group (solid blue) and the control group

(dashed gray).

Figure 4: Heterogeneous crowd-in by beliefs about flood tolerant seed effectiveness
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Notes: This figure plots the lowess relationship between the difference in willingness to pay for flood-tolerant
seeds vs. high-yield variety seeds (in year 2) against the perceived effectiveness of flood-tolerant seeds, as
proxied by a standardized index over a series of measures of both the absolute and relative effectiveness of
flood-tolerant seeds. A higher value in the index implies that a farmer views the flood-tolerant seeds as more
effective. We plot separate curves for the insurance treatment (solid blue) and the control group (dashed
gray).

The results corroborate our theory. For farmers who believe that the flood-tolerant seed

is relatively ineffective (low π, towards the left of the plot), we find strong evidence of crowd-

in: compared to the control group, farmers in the insurance group have meaningfully higher
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willingness to pay for the flood-tolerant seeds relative to the high-yield variety seeds. As

farmers’ perceptions of the effectiveness of the flood-tolerant seed improve (higher π, to the

right of the plot), however, the gap between the insurance group and the control group

shrinks.28 Because even farmers with the most optimistic beliefs about flood-tolerant seed

effectiveness do not display crowd-out, Figure 4 suggests that in our empirical setting, beliefs

about seed effectiveness are close to or below π∗, and do not approach π0.

In addition to validating the mechanism we outline in our theory, these results also

imply that potential alternative explanations for crowd-in, such as experimenter demand

effects or increased salience of floods in the insurance group, are unlikely to be driving our

effects. These alternative explanations would uniformly raise willingness to pay for flood-

tolerant seeds in the insurance group, rather than create a wedge that varies along the

seed-effectiveness margin.

5 Conclusion

In this paper, we use a randomized controlled trial in flood-prone West Bengal, India, to

demonstrate that subsidized flood insurance does not reduce farmers’ demand for private

flood adaptation technologies. We find evidence that farmers respond to insurance by in-

creasing their demand for flood-tolerant seeds. Consistent with a simple theoretical model

of decision-making under risk with multiple instruments, these “crowd-in” effects are driven

by farmers who initially believe that the flood-tolerant seeds are relatively ineffective.

These results have important implications for policy amidst a rapid worldwide expan-

sion of agricultural insurance products. In contrast with a simple heuristic, our findings

demonstrate that subsidized insurance need not crowd-out private investments in adapta-

tion technologies. Moreover, because both flood-tolerant seeds (Emerick et al., 2016) and

insurance (Karlan et al., 2014) improve outcomes for farmers, our results suggest that the

crowd-in effect of agricultural insurance will lead insurance subsidies to increase welfare even

more than previously thought.

28We present these results in regression form in Appendix Table A.11 by splitting farmers by tercile of
the perceived flood-tolerant seed effectiveness index. On average, insurance increases the gap in willingness
to pay between flood-tolerant and high-yield variety seeds by $0.141 (p < 0.01), but this effect disappears
almost entirely (point estimate on the interaction: 0.107, p < 0.1) for farmers in the upper tercile.
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Table A.1: Toy example: Payoffs and the welfare value of adaptation given insurance

H M L

Panel A. Overlap (Crowd-out)

Insurance pays in L; adaptation effective in M and L

No adaptation, no insurance 100 60 60

Adaptation only 90 80 80

Insurance only 100 60 100

Adaptation + insurance 90 80 90

∆H ∆M ∆L ∆CE

MB of adaptation (w/o insurance) −10 +20 +20 +11.57

MB of adaptation (w/ insurance) −10 +20 −10 +1.62

∆ MB due to insurance −9.95

H M L

Panel B. No Overlap (Crowd-in)

Insurance pays in L; adaptation effective only in M

No adaptation, no insurance 100 60 60

Adaptation only 90 80 50

Insurance only 100 60 100

Adaptation + insurance 90 80 90

∆H ∆M ∆L ∆CE

MB of adaptation (w/o insurance) −10 +20 −10 +0.04

MB of adaptation (w/ insurance) −10 +20 −10 +1.62

∆ MB due to insurance +1.58

Notes: This table illustrates the intuition of our theoretical model. There are three
states of the world: a good state (H), where income is 100 in the baseline scenario,
and two bad states (M , L), where income is 60 in the baseline scenario. Adaptation
has an up-front cost of −10, which affects all states equally. Insurance is free and
pays 40 in state L only. Adaptation increases payoffs by 30 in states where it is
effective. In the columns labeled H, M , and L, we report payoffs under each state.
In the columns labeled ∆H, ∆M , and ∆L, we report differences in payoffs moving
from either baseline to adaptation only or insurance only to insurance + adaptation.
We also report welfare in certainty-equivalent (CE) units under CRRA preferences

with coefficient of relative risk aversion σ = .75, using u(c) = c1−σ

1−σ and assuming
equal probabilities across states. The certainty equivalent CE solves u(CE) =
EU ; for σ = .75, u(c) = −1/c. The reported ∆CE equals CE(A+I) − CE(I)
within each panel. The row “∆ MB due to insurance” equals [CE(A+I)− CE(I)]−
[CE(A)− CE(∅)]; negative indicates crowd-out and positive indicates crowd-in.
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Figure A.1: Impact of insurance on willingness to pay for adaptation, low insurance reliability
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Notes: This figure illustrates how the predictions of the model change if the chance that insurance pays out
in state L, which we denote α, falls from 1 (as in the version of the model in the main text) to 0.5. In
the top panel, the light blue line plots the effect of insurance on willingness to pay for flood-tolerant seeds
(∆BF (π)) as a function of the (perceived) likelihood (π) that the flood-tolerant seed will be effective in
the severe flood state L, and the navy line plots the effect of insurance on willingness-to-pay for high-yield
variety seeds (∆BH). Solid lines indicate α = 1, and long dashes indicate α = 0.5. In the bottom panel, we
plot the effect of insurance on the gap between willingness to pay for flood-tolerant seeds and for high-yield
variety seeds, ∆BF (π)−∆BH , with α = 1 in light blue and α = 0.5 in navy. As the reliability of insurance
falls, the magnitude of the crowd-in or crowd-out effect is attenuated. All other parameters are identical to
Figure 1. A4



A.2 Experimental design

Figure A.2: Experimental design

Experimental sample

Control
(125 villages)

High payout insurance
(125 villages)

MP
FT seeds

(16% of hh)

MP
HYV seeds
(16% of hh)

Free
FT seeds

(33% of hh)

Free
HYV seeds
(33% of hh)

Low payout insurance
(50 villages)

Notes: This figure shows the design for our cluster-randomized experiment. We randomly divide the 300
villages that make up the experimental sample into an insurance control group, a low-payout insurance group,
and a high-payout insurance group. We then randomize the six sampled households per village into a group
that is offered flood-tolerant (FT) seeds at market price (MP), a group that is offered high-yield-variety
seeds (HYV) at market price (MP), a group that is offered FT seeds for free, and a group that is offered
HYV seeds for free. The two MP groups together make up the “seed control” group.
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A.3 Experimental integrity

Table A.2: Balance – Insurance treatment

(1) (2) (3)
Control Insurance (2)-(1)

Household size 5.241 5.162 -0.097
(2.548) (2.501) (0.129)

Head female 1.049 1.035 -0.005
(0.223) (0.184) (0.011)

Head age 49.567 49.389 -0.066
(12.408) (12.504) (0.630)

Head married 0.953 0.944 -0.015
(0.211) (0.230) (0.011)

Head education 7.377 7.107 -0.291
(3.958) (4.098) (0.263)

No. of plots 1.716 1.834 0.086
(1.052) (1.149) (0.062)

No. of cultivated 1.698 1.817 0.089
plots (1.051) (1.164) (0.062)

Total area (ha.) 0.432 0.421 -0.012
(0.421) (0.437) (0.023)

Cultivated area 0.423 0.410 -0.014
(ha.) (0.415) (0.430) (0.023)

Rented-in area (ha.) 0.044 0.052 0.008
(0.139) (0.136) (0.008)

Labor man-days 69.703 63.099 -5.636
(67.252) (63.387) (3.885)

Urea amount (kg) 57.738 53.553 -4.570
(57.547) (60.385) (3.460)

DAP amount (kg) 62.902 57.599 -5.840
(63.593) (59.982) (3.764)

Potash amount (kg) 31.523 28.425 -3.363∗

(34.918) (33.077) (2.035)

Total inputs 221.895 201.790 -20.408∗

(180.682) (175.004) (11.048)

Notes: This table presents tests for balance across the two insurance treatment arms. Columns (1) – (2) show
means and (standard deviations). The remaining columns present the pair-wise differences and (standard
errors). Regressions include village strata fixed effects and standard errors are clustered at the village level.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A.3: Balance – Seed treatments

(1) (2) (3) (4) (5) (6)
Control Free FT Free HYV (2)-(1) (3)-(1) (2)-(3)

Household size 5.171 5.299 5.115 0.133 -0.037 0.170
(2.197) (2.668) (2.667) (0.136) (0.141) (0.146)

Head female 1.042 1.038 1.043 -0.004 0.002 -0.006
(0.208) (0.192) (0.204) (0.011) (0.011) (0.011)

Head age 49.654 49.589 49.145 -0.076 -0.517 0.441
(12.824) (12.274) (12.291) (0.692) (0.684) (0.688)

Head married 0.949 0.957 0.938 0.008 -0.009 0.017
(0.221) (0.203) (0.241) (0.012) (0.013) (0.013)

Head education 7.289 7.254 7.115 -0.043 -0.177 0.134
(3.973) (4.130) (4.023) (0.212) (0.210) (0.212)

No. of plots 1.723 1.819 1.813 0.093∗ 0.092 0.002
(1.001) (1.146) (1.177) (0.057) (0.057) (0.060)

No. of cultivated 1.714 1.793 1.795 0.071 0.080 -0.009
plots (1.044) (1.138) (1.174) (0.058) (0.059) (0.060)

Total area (ha.) 0.430 0.424 0.423 -0.009 -0.010 0.001
(0.438) (0.432) (0.421) (0.023) (0.023) (0.023)

Cultivated area 0.418 0.417 0.412 -0.003 -0.008 0.005
(ha.) (0.431) (0.433) (0.408) (0.022) (0.022) (0.023)

Rented-in area (ha.) 0.046 0.048 0.052 0.002 0.005 -0.004
(0.136) (0.132) (0.142) (0.007) (0.007) (0.007)

Labor man-days 66.081 66.743 64.713 0.548 -1.630 2.178
(67.277) (66.604) (61.286) (3.129) (3.062) (3.024)

Urea amount (kg) 56.728 57.069 52.069 0.112 -5.033∗ 5.146∗

(61.081) (64.089) (51.776) (2.975) (2.820) (2.890)

DAP amount (kg) 60.568 59.188 59.664 -1.534 -0.937 -0.597
(62.958) (61.848) (59.887) (3.204) (3.259) (3.152)

Potash amount (kg) 30.771 30.362 28.002 -0.453 -2.693 2.240
(35.118) (35.035) (31.327) (1.867) (1.763) (1.791)

Total inputs 213.787 212.235 204.424 -2.092 -9.949 7.857
(182.709) (185.006) (164.505) (9.004) (8.806) (8.804)

Notes: This table presents tests for balance across the three seed treatment arms. Columns (1) – (3) show
means and (standard deviations). The remaining columns present the pair-wise differences and (standard
errors). Regressions include individual strata fixed effects and standard errors are robust. ∗ p < 0.10, ∗∗

p < 0.05, ∗∗∗ p < 0.01.
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Table A.4: Attrition

(1) (2) (3) (4) (5)
Baseline Y1 Endline Y2 Baseline Y2 Midline Y2 Endline

Insurance -0.001 -0.004 -0.012 -0.007 -0.003
(0.005) (0.006) (0.011) (0.012) (0.014)

Observations 1804 1804 1804 1804 1804
Control mean 0.972 0.991 0.973 0.964 0.956

Notes: This table reports the effect of insurance treatment assignment on survey completion (attrition). The
outcome variable in each column is an indicator equal to 1 if the household completed the respective survey
round. All regressions include village strata fixed effects and baseline controls chosen by double-selection
LASSO. Standard errors (in parentheses) are clustered at the village level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗

p < 0.01.
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A.4 Seed utilization

Table A.5: Effect of free seed offers on take-up and planting

Year 1 Year 2

(1) (2) (3) (4)
Takeup Planted Takeup Planted

Free FT 0.984∗∗∗ 0.837∗∗∗ 0.980∗∗∗ 0.929∗∗∗

(0.004) (0.014) (0.005) (0.010)

Free HYV 0.988∗∗∗ 0.806∗∗∗ 0.984∗∗∗ 0.927∗∗∗

(0.004) (0.015) (0.005) (0.010)

Control mean 0.005 0.064 0.014 0.012
Test FT == HYV 0.297 0.039 0.360 0.897
Observations 1804 1784 1746 1735

Notes: This table presents the effects of offering free flood-tolerant and free high-yield variety seeds on
take-up of those seeds immediately after the BDM exercise (Columns 1 and 3) and planting of those seeds
during the growing season (Columns 2 and 4) in both years of the experiment. All regressions use year 1
treatment assignments, include enumerator and village strata fixed effects, and baseline controls chosen by
double-selection LASSO. Standard errors (in parentheses) are clustered at the village level. ∗ p < 0.10, ∗∗

p < 0.05, ∗∗∗ p < 0.01.

A.5 Measuring willingness to pay

Figure A.3: Willingness to pay for specialty seeds

0 2 4 6
Willingness to pay for flood-tolerant seed (USD)

Year 1
Year 2

-4 -2 0 2 4 6
Willingness to pay, flood-tolerant vs. high-yield seed (USD)

Year 1
Year 2

Notes: This figure plots the density of willingness to pay for flood tolerant seeds (left panel) and the difference
between flood-tolerant and high-yield variety seeds (right panel), for both year 1 (solid light blue) and year
2 (dashed navy). We restrict the sample to pure control farmers who received neither a free seed offer nor
an insurance offer.
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Table A.6: Correlates of willingness to pay

Willingness to pay

(1) (2) (3)
Flood-tolerant High-yield variety Correlate mean

HH size 0.002 -0.003 5.195
(0.008) (0.008) [2.520]

Head age -0.000 -0.001 49.463
(0.002) (0.002) [12.459]

Head educ years 0.008 0.008 7.220
(0.005) (0.005) [4.041]

Past flooding no. of years 0.041∗∗ 0.029 2.166
(0.018) (0.018) [1.358]

Flood expected no. of years 0.016 0.014 2.447
(0.018) (0.019) [1.261]

Any FT experience -0.107∗ -0.067 0.164
(0.064) (0.068) [0.370]

Any HYV experience 0.152∗ 0.171∗ 0.942
(0.080) (0.088) [0.233]

FT failure expectation -0.036∗∗∗ -0.052∗∗∗ 5.055
(0.008) (0.008) [2.466]

HYV failure expectation -0.023∗∗∗ -0.027∗∗∗ 7.409
(0.007) (0.007) [2.730]

Savings 0.408∗∗∗ 0.388∗∗∗ 0.124
(0.124) (0.115) [0.202]

Consumption 0.453∗∗∗ 0.371∗∗∗ 0.118
(0.127) (0.140) [0.133]

Assets 0.152∗∗∗ 0.150∗∗∗ 0.445
(0.038) (0.038) [0.539]

Risk aversion -0.019∗∗ -0.023∗∗∗ 3.416
(0.008) (0.008) [3.313]

Notes: This table presents how willingness to pay for flood-tolerant seeds and high-yield variety seeds
correlates with year 1 baseline (i.e., pre-experiment) characteristics. Willingness to pay for each seed is
pooled across both years of the experiment. All monetary amounts are in USD. Savings, consumption, and
assets are scaled by 1/1000. Each cell in Columns (1) and (2) presents a single regression. Column (3)
shows the mean of each covariate in the control group. All regressions include enumerator and village strata
fixed effects. Standard errors (in parentheses) are clustered at the village level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗

p < 0.01.
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A.6 Effect of treatments on farm inputs

Table A.7: Effect of insurance and free seed type on ex-ante inputs

(1) (2) (3) (4) (5)
No. of
plots

Total
area (ha.)

No. of
crops

Input
cost

Invest
index

Panel A : Year 1

Insurance 0.023 0.003 0.040 3.357 0.068
(0.042) (0.014) (0.038) (16.748) (0.042)

Free FT 0.094∗∗ 0.020 0.636∗∗∗ 23.979 0.114∗∗∗

(0.043) (0.015) (0.046) (16.914) (0.043)

Insurance × -0.017 -0.029 -0.002 -40.026∗ -0.093
Free FT (0.057) (0.020) (0.057) (21.542) (0.058)

Free HYV 0.045 0.000 0.177∗∗∗ 9.567 0.075∗

(0.045) (0.012) (0.043) (14.554) (0.039)

Insurance × 0.044 0.015 0.027 1.059 0.003
Free HYV (0.059) (0.017) (0.055) (18.979) (0.054)

Control mean 1.549 0.383 1.171 409.057 -0.000
Observations 1784 1784 1784 1784 1784
q-val Insurance 1.000 1.000 1.000 1.000 -
q-val Free FT 0.044 0.104 0.001 0.104 -
q-val Ins × Free FT 0.948 0.340 0.948 0.340 -
q-val Free HYV 0.909 1.000 0.001 1.000 -
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 -

Panel B : Year 2

Insurance 0.144∗∗∗ 0.032∗∗ 0.047 8.351 0.137∗∗∗

(0.055) (0.016) (0.047) (13.852) (0.047)

Free FT 0.193∗∗∗ 0.012 0.780∗∗∗ 12.457 0.130∗∗∗

(0.058) (0.015) (0.044) (13.575) (0.043)

Insurance × -0.074 -0.015 -0.053 -6.532 -0.068
Free FT (0.077) (0.021) (0.058) (17.681) (0.063)

Free HYV 0.125∗ 0.011 0.107∗∗ 4.536 0.106∗∗

(0.069) (0.014) (0.051) (12.654) (0.047)

Insurance × -0.094 -0.013 -0.044 -0.255 -0.073
Free HYV (0.086) (0.021) (0.066) (17.292) (0.065)

Control mean 1.660 0.390 1.238 343.174 0.024
Observations 1735 1735 1735 1735 1735
q-val Insurance 0.037 0.071 0.269 0.377 -
q-val Free FT 0.002 0.285 0.001 0.285 -
q-val Ins × Free FT 1.000 1.000 1.000 1.000 -
q-val Free HYV 0.168 0.411 0.168 0.563 -
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 -

Notes: This table presents estimates of the treatment effect of insurance and free seeds on farmers’ agri-
cultural investments. No. of plots is the total number of plots cultivated. Total area (ha.) is the total
area cultivated in hectares. No. of crops is the number of crops cultivated by the farmer where tradi-
tional, HYV and FT paddy are considered as distinct crops. Input cost is the amount (in USD) spent on
all inputs, including fertilizer, labor, seeds, irrigation, machinery, and other expenses. Invest index is an
inverse-covariance–weighted (ICW) index constructed using the number of plots cultivated, area cultivated,
and input cost. All regressions include enumerator and village strata fixed effects, baseline values if avail-
able, and other baseline controls chosen by double-selection LASSO. All variables other than No. of plots
cultivated, No. of crops, and Invest index are winsorized at the 1st and 99th percentiles. Standard Errors
(in parenthesis) are clustered at the village level and sharpened q-values are adjusted across all outcomes
except the invest index. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

A11



A.7 Effects of insurance on willingness to pay

A.7.1 Year 1 effects

Figure A.4: Willingness to pay for flood-tolerant seeds (year 1)
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Notes: This figure plots demand curves for flood-tolerant seeds, elicited using the BDM mechanism described
in Section 3 during the baseline survey conducted in the first year of the experiment. The control group is
plotted in a light gray line and the insurance treatment group (pooled across the low and high payouts) is
plotted in blue.

Table A.8: Effects of insurance on willingness to pay (year 1)

(1) (2) (3)
Flood-tolerant High-yield variety Difference

Insurance -0.079 -0.105 0.025
(0.122) (0.119) (0.037)

Control mean 1.874 1.898 -0.023
Observations 1785 1786 1785

Notes: This table presents estimates of the treatment effect of insurance on willingness to pay for flood
tolerant seeds (1), high-yielding variety seeds (2), and their difference (3), elicited during the baseline of
year 1 of the experiment, in USD. Willingness to pay is elicited using a Becker, DeGroot, and Marschak
(BDM) game explained in Section B. All regressions include enumerator and village strata fixed effects, and
baseline controls chosen by double-selection LASSO. Standard errors (in parentheses) are clustered at the
village level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

A12



A.7.2 Heterogeneity

Table A.9: Effects of insurance on willingness to pay by seed treatment

Insurance Farmers No Insurance Farmers

(1) (2) (3) (4) (5) (6)
FT HYV Difference FT HYV Difference

Free FT 0.285∗∗∗ 0.234∗∗∗ 0.051 0.374∗∗∗ 0.292∗∗∗ 0.082∗

(0.053) (0.052) (0.041) (0.073) (0.072) (0.045)

Free HYV 0.203∗∗∗ 0.232∗∗∗ -0.029 0.333∗∗∗ 0.329∗∗∗ 0.004
(0.063) (0.061) (0.044) (0.068) (0.070) (0.057)

Control mean 3.452 3.243 0.209 3.203 3.114 0.089
Observations 1015 1015 1015 731 731 731

Notes: This table presents estimates of the treatment effect of providing free flood-tolerant seeds or free high-
yield-variety seeds in year 1 on willingness to pay for flood tolerant seeds (1), high-yielding variety seeds
(2), and their difference (3), elicited during the baseline of year 2 of the experiment, in USD. Willingness
to pay is elicited using a Becker, DeGroot, and Marschak (BDM) game explained in section B. We estimate
treatment effects separately for farmers in the insurance treatment group (on the left) and farmers in the
insurance control group (on the right). All regressions include enumerator and village strata fixed effects,
and baseline controls chosen by double-selection LASSO. Standard errors (in parentheses) are clustered at
the village level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Table A.10: Effects of insurance on willingness to pay by generosity

(1) (2) (3)
Flood-tolerant High-yield variety Difference

Low Insurance 0.121 0.040 0.081∗∗

(0.091) (0.092) (0.041)
High Insurance 0.196∗∗∗ 0.090 0.106∗∗∗

(0.065) (0.066) (0.036)

Control Mean 3.441 3.323 0.118
Test Low == High 0.430 0.606 0.525
Observations 1746 1746 1746

Notes: This table presents estimates of the treatment effect of our low (INR 5,000) and high (INR 10,000)
payout insurance contracts on willingness to pay for flood tolerant seeds (1), high-yielding variety seeds (2),
and their difference (3), elicited during the baseline of year 2 of the experiment, in USD. Willingness to
pay is elicited using a Becker, DeGroot, and Marschak (BDM) game explained in Section B. All regressions
include enumerator and village strata fixed effects, and baseline controls chosen by double-selection LASSO.
Standard errors (in parentheses) are clustered at the village level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A.11: Heterogeneity in crowd-in by beliefs about flood-tolerant seed effectiveness

(1) (2) (3)
Flood-tolerant High-yield variety Difference

Insurance 0.162∗∗ 0.020 0.141∗∗∗

(0.071) (0.071) (0.048)

Good FT Tercile 2 0.029 0.108 -0.079
(0.069) (0.072) (0.050)

Good FT Tercile 3 -0.009 -0.019 0.010
(0.062) (0.066) (0.052)

Insurance × Good FT -0.110 -0.073 -0.037
Tercile 2 (0.092) (0.093) (0.064)

Insurance × Good FT 0.025 0.132 -0.107∗

Tercile 3 (0.085) (0.084) (0.065)

Control Mean 3.441 3.323 0.118
Observations 1746 1746 1746

Notes: This table presents heterogeneous treatment effects of insurance on the difference between willingness
to pay for flood-tolerant and high-yield variety seeds, elicited during the baseline of year 2 of the experiment
and measured in USD. Willingness to pay is elicited using a Becker, DeGroot, and Marschak (BDM) game
explained in section B. We construct a standardized index of perceived flood-tolerant seed effectiveness
(“Good FT”), and split farmers into terciles (with higher tercile indicating more optimistic beliefs about the
seeds). All regressions include enumerator and village strata fixed effects, and baseline controls chosen by
double-selection LASSO. Standard errors (in parentheses) are clustered at the village level. ∗ p < 0.10, ∗∗

p < 0.05, ∗∗∗ p < 0.01.
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Table A.12: Heterogeneity in crowd-in by other characteristics

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

aversion
Past

flooding
River gauge
DL breach

Non-ag
business Liquidity

Panel A: Flood-tolerant
Insurance 0.135∗∗ 0.024 0.106 0.147∗∗∗ 0.123∗∗∗

(0.057) (0.081) (0.067) (0.048) (0.046)

Hetero -0.008 -0.002 0.035 -0.025 -0.001
(0.049) (0.021) (0.037) (0.071) (0.000)

Insurance × hetero -0.009 0.049∗ 0.011 -0.100 0.001
(0.064) (0.030) (0.031) (0.100) (0.001)

Control mean 3.441 3.441 3.441 3.441 3.441
Observations 1394 1745 1746 1746 1746

Panel B: High-yield variety
Insurance 0.015 -0.064 -0.039 0.039 0.026

(0.056) (0.081) (0.065) (0.046) (0.044)

Hetero -0.047 -0.008 0.006 -0.096 -0.001∗∗

(0.048) (0.021) (0.037) (0.077) (0.000)

Insurance × hetero 0.034 0.048∗ 0.037 -0.004 0.001
(0.060) (0.029) (0.029) (0.104) (0.001)

Control mean 3.323 3.323 3.323 3.323 3.323
Observations 1394 1745 1746 1746 1746

Panel C: Difference
Insurance 0.120∗∗∗ 0.088∗∗ 0.145∗∗∗ 0.109∗∗∗ 0.097∗∗∗

(0.038) (0.044) (0.040) (0.028) (0.028)

Hetero 0.039 0.005 0.029 0.071 0.000
(0.034) (0.014) (0.018) (0.055) (0.000)

Insurance × hetero -0.043 0.001 -0.026∗ -0.096 -0.000
(0.039) (0.017) (0.015) (0.075) (0.001)

Control mean 0.118 0.118 0.118 0.118 0.118
Observations 1394 1745 1746 1746 1746

Notes: This table presents heterogeneous treatment effects of insurance on the difference between willingness
to pay for flood-tolerant and high-yield variety seeds, elicited during the baseline of year 2 of the experiment
and measured in USD. Willingness to pay is elicited using a Becker, DeGroot, and Marschak (BDM) game
explained in section B. We test for heterogeneity along five key dimensions: risk aversion, how many years
out of the previous five the farmer reported flooding, whether the river gauge danger level was breached
in the previous year, ownership of a non-agricultural business, and access to liquidity. The outcome in all
columns is (the difference in) willingness to pay, and the column headers indicate the form of heterogeneity
we evaluate. Insurance is an indicator for being in the insurance treatment group, Hetero is the mean effect
of the characteristic, and Insurance × hetero is their interaction. All regressions include enumerator and
village strata fixed effects, and baseline controls chosen by double-selection LASSO. Standard errors (in
parentheses) are clustered at the village level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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A.8 Self-reported flooding

Table A.13: Effect of insurance on self-reported flooding

(1) (2) (3)
Flooding (baseline) Flooding (Y1 endline) Flooding (Y2 midline)

Insurance 0.018 0.093∗∗∗ 0.071∗∗∗

(0.016) (0.017) (0.017)

Observations 1804 1777 1735
Control mean 0.425 0.534 0.446

Notes: This table presents the effect of our insurance treatment on self-reported flooding at three stages
during the experiment. Flooding (baseline) was collected prior to implementing the treatment. Flooding
(Y1 endline) was collected during the endline survey at the end of the first year. Flooding (Y2 midline) was
collected during the midline survey in the middle of the second year. All regressions include enumerator
and village strata fixed effects, and baseline controls chosen by double-selection LASSO. Standard errors (in
parentheses) are clustered at the village level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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B Becker et al. (1964) appendix

B.1 Methodological overview

The Becker, DeGroot, and Marschak (BDM) is an incentive compatible process through
which a rational participant should reveal their true maximum WTP. We implement the
BDM procedure using the following steps, modeled closely after Burlig et al. (2024) and
Berkouwer and Dean (2022):

1. Prior to the baseline visit, we randomly assign each household (A) randomly receive
an offer for either high-yield variety seeds or flood-tolerant seeds; and (B) a price for
the given seed, drawn from a BDM price distribution (described below).

2. Each enumerator is then given a “sealed envelope” (implemented digitally within Sur-
veyCTO) that contains the household’s seed draw and price draw for the participants
they are visiting that day. The enumerators are not aware of the assigned prices.

3. When the BDM procedure begins, the enumerator explains to the household that
the survey tablet has a randomized hidden seed type draw and price, and shows the
household both seed mini-kits.

4. Beginning with a starting price of INR 500 for both of the seed types, the enumerator
asks if the participant would commit to purchasing the respective product at that price.
If the participant agrees, the enumerator subsequently increases the price by INR 500
and asks again if the participant would be willing to purchase the product at this new
price. If the participant again agrees to purchase the product, the price is again raised
by INR 500. If the participant declines this new price, the enumerator reduces the
prices by INR 250.

Instead, if the participant declines to buy the product at the initial price, the enu-
merator lowers the price by half (to 250) and asks again if the participant would be
willing to purchase at this new, lower price.This process in repeated 11 times with the
relevant intervals shrinking each iteration (or until the relevant interval drops below 1
rupee), so that by the end of the process we approach the participant’s true WTP.

For concreteness, we illustrate the beginning iterations of this process:

(a) If the tablet said the price was INR 500, would you choose to purchase the high-
yield (flood-tolerant) seed?

i. If yes: If the tablet said the price was INR 1,000, would you choose to purchase
the high-yield (flood-tolerant) seed?

A. If yes: If the tablet said the price was INR 1,500, would you choose to
purchase the high-yield (flood-tolerant) seed?

• Etc.

B. If no: If the envelope said the price was INR 1,250 would you choose to
purchase the forecast / insurance?

• Etc.
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ii. If no: If the tablet said the price was INR 250, would you choose to purchase
the high-yield (flood-tolerant) seed?

A. If yes: If the tablet said the price was INR 375, would you choose to
purchase the high-yield (flood-tolerant) seed?

• Etc.

B. If no: If the tablet said the price was INR 125, would you choose to
purchase the high-yield (flood-tolerant) seed?

• Etc.

At the end of this process (which is repeated for both seed types), the enumerator
confirms that the participant fully understands their decision and the consequences of
once the seed-price pair is revealed. They then ask that the participant retrieves the
agreed upon amount in cash and place the bank notes next to the tablet containing
the price. Finally, they will allow the participant a final chance to change their mind
before the seed-price pair is revealed.

5. Once the participant has confirmed their price for both seeds and has placed the cash,
the enumerator reveal the seed-type and price draw.

6. If the participant’s maximum WTP for the offered seed type is lower than the BDM
price on the tablet, the participant will not be able to purchase the high-yield (flood-
tolerant) seed and will instead take back their cash.

7. If the participant’s maximum WTP is at least as high as the BDM price on the tablet,
the participant purchases the high-yield (flood-tolerant) seed, paying the price that
was written on the tablet out of their cash.

8. The participant will not have the opportunity to buy the other seed type.

B.2 Distribution of BDM prices

We begin by setting the share of farmers to receive offers for each seed: 50% will be ran-
domized to receive a high-yield variety seed offer, and 50% will be randomized to receive a
flood-tolerant variety seed offer.

We next set the BDM price distribution for each seed, with the goals of maximizing
experimental power while maintaining incentive compatibility. We use the following distri-
bution: 1/3 of participants are allocated a BDM price of INR 0, and 2/3 are allocated a
BDM price equal to the market price for the seed type. Neither the participants nor the
enumerators will be informed about the underlying price distribution.
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C Information sheets

Figure C.1: Insurance information sheet

Notes: We provided farmers with this information sheet about the insurance product. The information sheet was translated
into Bengali before being presented to farmers.
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Figure C.2: Insurance confirmation slips

Notes: We provided farmers with this slip to hold onto and present for payouts.
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Figure C.3: HYV (Pratiksha) information sheet

Notes: We provided farmers with this information sheet about our high-yield variety seed, Pratiksha. Pratiskha is a medium
slender rice grain that measures 40-42 inches, and matures in 140-145 days. It outperforms traditional rice varieties in the area
(by almost 1,000kg/ha under normal conditions), producing yields comparable to Swarna, another common high-yield variety
in West Bengal.
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Figure C.4: FT (Swarna) information sheet

Notes: We provided farmers with this information sheet about our flood-tolerant seed, Swarna-Sub1. Swarna-Sub1 is a medium
long rice grain that measures 46-48 inches, and matures in 135-140 days. This seed performs similarly to the standard Swarna
variety under non-flood conditions, but substantially better under flood conditions (Singh, Mackill, and Ismail (2009); Singh,
Mackill, and Ismail (2011); Dar et al. (2013); Emerick et al. (2016)). More specifically, it produces yields of 2,200-2,400
kg/hectare in both flood and non-flood years.
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D Deviations from our pre-analysis plan

We broadly followed our pre-analysis plan, and deviations are minimal. Here, we enumerate
the full set of deviations:

• Analysis. We pre-specified a number of specifications to test for differential effects by
insurance contract generosity (either with dummies for low- vs. high-payout insurance
groups, or with a linear “insurance payout” term). Because we see no evidence of
differences in willingness to pay for flood-tolerant seeds (Appendix Table A.10) or
differences in agricultural investments (Appendix Table E.1) when estimating separate
treatment effects for the two insurance groups, we omit the remaining specifications
for parsimony.

• Analysis. We pre-specified a number of specifications pooling all insurance farmers
together. Because these effects may vary between seed control farmers and free seed
farmers, we instead present only the (also pre-specified) fully interacted regressions for
all outcomes outside of the main willingness to pay results.

• Analysis. We pre-specified a number of specifications pooling all free seed farmers
together. Because farmers should react differently to flood-tolerant seeds vs. high-yield
variety seeds, these specifications are difficult to interpret. We instead only present
regressions where we split seed offers by type.

• Analysis. Heterogeneity by flooding. We pre-specified a series of regressions inter-
acting with measures of flooding. Unfortunately, we do not have credible measures
of flooding. There is clear reporting bias: farmers in the insurance group report sub-
stantially more flooding than farmers in the control group (Appendix Table A.13).
Remote-sensing measures of flooding are too coarse to be useful, indicating that nearly
the full sample was flooded. Because we have approximately ten villages for each
river gauge, we lack statistical power to detect heterogeneous treatment effects using
this measure of flooding. Absent a credible flood measure, we therefore omit these
specifications.

• Analysis. While we were clear in the pre-analysis plan that willingness to pay is
our main outcome of interest, we also pre-specified a series of regressions with out-
comes about agriculture, other economic activity, and well-being. We present these
specifications in Appendix E, but do not highlight them in the main text.
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E Additional pre-specified results

E.1 Ex-ante outcomes

Table E.1: Effect of insurance (by generosity) on ex-ante inputs

(1) (2) (3) (4) (5)
No. of
plots

Total
area (ha.)

No. of
crops

Input
cost

Invest
index

Panel A : Year 1
Low Insurance 0.007 0.002 0.036 -18.868 0.039

(0.042) (0.012) (0.036) (14.051) (0.042)

High Insurance 0.043 -0.003 0.052∗ -5.449 0.035
(0.033) (0.009) (0.030) (12.182) (0.032)

Control mean 1.651 0.379 1.438 411.161 0.038
Test Low == High 0.389 0.694 0.660 0.320 0.925
Observations 1784 1784 1784 1784 1784
q-val Low insurance 1.000 1.000 1.000 1.000 -
q-val High insurance 0.474 0.599 0.474 0.599 -

Panel B : Year 2
Low Insurance 0.066 0.032∗∗ 0.002 9.839 0.110∗∗

(0.049) (0.013) (0.037) (12.205) (0.044)

High Insurance 0.097∗∗ 0.017 0.018 4.149 0.078∗∗

(0.044) (0.012) (0.035) (10.540) (0.038)

Control mean 1.831 0.392 1.543 342.419 0.089
Test Low == High 0.495 0.241 0.678 0.633 0.471
Observations 1735 1735 1735 1735 1735
q-val Low insurance 0.376 0.071 0.918 0.573 -
q-val High insurance 0.129 0.277 0.532 0.532 -

Notes: This table presents estimates of the treatment effect of insurance on farmers’ agricultural investments.
No. of plots is the total number of plots cultivated. Total area (ha.) is the total area cultivated in hectares.
No. of crops is the number of crops cultivated by the farmer where traditional, HYV and FT paddy are
considered as distinct crops. Input cost is the amount (in USD) spent on all inputs, including fertilizer, labor,
seeds, irrigation, machinery, and other expenses. Invest index is an inverse-covariance–weighted (ICW) index
constructed using the number of plots cultivated, area cultivated, and input cost. All regressions include
enumerator and village strata fixed effects, baseline values if available, and other baseline controls chosen by
double-selection LASSO. All variables other than No. of plots cultivated, No. of crops, and Invest index are
winsorized at the 1st and 99th percentiles. Standard Errors (in parenthesis) are clustered at the village level
and sharpened q-values are adjusted across all outcomes except the invest index. Low and high insurance
refer to insurance offers with payout amounts of 5,000 and 10,000 INR respectively. ∗ p < 0.10, ∗∗ p < 0.05,
∗∗∗ p < 0.01.
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Table E.2: Effect of free seed types (pooled across insurance) on ex-ante inputs

(1) (2) (3) (4) (5)
No. of
plots

Total
area (ha.)

No. of
crops

Input
cost

Invest
index

Panel A : Year 1

Free FT 0.084∗∗∗ 0.004 0.635∗∗∗ 0.713 0.059∗∗

(0.028) (0.010) (0.027) (10.475) (0.029)

Free HYV 0.070∗∗ 0.009 0.193∗∗∗ 10.208 0.076∗∗∗

(0.030) (0.009) (0.028) (9.554) (0.028)

Control mean 1.640 0.373 1.187 400.201 0.018
Observations 1784 1784 1784 1784 1784
q-val Free FT 0.005 0.898 0.001 0.898 -
q-val Free HYV 0.028 0.185 0.001 0.185 -

Panel B : Year 2

Free FT 0.149∗∗∗ 0.003 0.749∗∗∗ 8.615 0.089∗∗∗

(0.038) (0.011) (0.029) (8.879) (0.033)

Free HYV 0.069∗ 0.003 0.081∗∗ 4.323 0.062∗

(0.041) (0.011) (0.032) (8.740) (0.033)

Control mean 1.829 0.398 1.262 339.710 0.088
Observations 1735 1735 1735 1735 1735
q-val Free FT 0.001 0.653 0.001 0.285 -
q-val Free HYV 0.157 0.627 0.050 0.627 -

Notes: This table presents estimates of the treatment effect of free seeds on farmers’ agricultural investments.
No. of plots is the total number of plots cultivated. Total area (ha.) is the total area cultivated in hectares.
No. of crops is the number of crops cultivated by the farmer where traditional, HYV and FT paddy are
considered as distinct crops. Input cost is the amount (in USD) spent on all inputs, including fertilizer, labor,
seeds, irrigation, machinery, and other expenses. Invest index is an inverse-covariance–weighted (ICW) index
constructed using the number of plots cultivated, area cultivated, and input cost. All regressions include
enumerator and village strata fixed effects, baseline values if available, and other baseline controls chosen by
double-selection LASSO. All variables other than No. of plots cultivated, No. of crops, and Invest index are
winsorized at the 1st and 99th percentiles. Standard Errors (in parenthesis) are clustered at the village level
and sharpened q-values are adjusted across all outcomes except the invest index. ∗ p < 0.10, ∗∗ p < 0.05,
∗∗∗ p < 0.01.
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E.2 Ex-post outcomes

Table E.3: Effect of insurance and free seed type on agricultural output and profit

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

Prodn
value

Sales
revenue

Yield
(kg/ha)

Profit
(calctd)

Profit
(self-rep)

Panel A : Year 1

Insurance -321.034∗∗∗ -57.703∗∗ -0.700∗∗∗ -432.897 -57.836∗∗∗ -32.754
(121.287) (26.015) (0.251) (471.559) (19.854) (22.231)

Free FT 183.668 22.816 0.289 341.082 -0.512 11.795
(120.274) (23.279) (0.241) (269.238) (15.058) (19.645)

Insurance × -125.182 -20.667 -0.219 -435.328 16.853 -18.233
Free FT (144.465) (29.376) (0.288) (448.888) (19.937) (25.335)

Free HYV 35.291 30.406 0.148 516.493 24.736 -5.095
(120.273) (22.251) (0.278) (317.671) (17.498) (19.293)

Insurance × 184.938 -4.532 0.473 -252.305 -11.501 11.522
Free HYV (143.468) (27.675) (0.327) (481.300) (21.482) (24.047)

Control mean 1725.224 381.980 2.809 4518.958 -27.567 48.614
Observations 1784 1784 1784 1784 1784 1773
q-val Insurance 0.017 0.021 0.017 0.136 0.017 0.060
q-val Free FT 0.856 0.856 0.856 0.856 0.948 0.856
q-val Ins × Free FT 0.930 0.930 0.930 0.930 0.930 0.930
q-val Free HYV 0.656 0.525 0.656 0.525 0.525 0.656
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 1.000 1.000

Panel B : Year 2

Insurance -32.669 -24.813 0.267 -297.130 -28.809 -3.433
(137.609) (26.425) (0.270) (285.732) (20.053) (17.074)

Free FT 73.344 10.323 -0.060 56.594 -4.740 12.697
(113.225) (22.600) (0.220) (209.105) (17.865) (14.693)

Insurance × -116.485 -12.525 -0.321 -172.765 -4.327 -8.086
Free FT (155.447) (28.816) (0.293) (298.705) (23.101) (19.564)

Free HYV 61.727 16.916 0.047 92.100 15.563 -1.507
(123.498) (21.015) (0.252) (205.946) (16.941) (15.592)

Insurance × 9.121 6.789 -0.213 -133.763 3.802 -3.756
Free HYV (165.820) (27.853) (0.333) (291.665) (22.173) (20.002)

Control mean 2130.819 439.872 1.638 5609.660 97.589 78.147
Observations 1724 1724 1724 1709 1724 1703
q-val Insurance 1.000 1.000 1.000 1.000 1.000 1.000
q-val Free FT 1.000 1.000 1.000 1.000 1.000 1.000
q-val Ins × Free FT 1.000 1.000 1.000 1.000 1.000 1.000
q-val Free HYV 1.000 1.000 1.000 1.000 1.000 1.000
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 1.000 1.000

Notes: This table presents estimates of the treatment effect of insurance and free seeds on agricultural output
and profit. Prodn (kg) is the total production across all crops in kg. Prodn value is the value of production
in USD, calculated using district-median crop prices. Sales revenue is the value of crop sold in USD, using
district median crop prices. Yield is the total production in kg per hectare of cultivated land. Profit (calctd)
is the total production value minus total input costs. Profit (self-rep) is the profit self-reported by the
farmer. All regressions include enumerator and village strata fixed effects, baseline values if available, and
other baseline controls chosen by double-selection LASSO. Area rent-in, rent-out and net are winsorized at
the 1st and 99th percentiles. Standard Errors (in parenthesis) are clustered at the village level and sharpened
q-values are adjusted across all outcomes in this table. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table E.4: Effect of insurance and free seed type on off-farm economic activity

(1) (2) (3) (4) (5)
Off-farm

labor (y/n)
Off-farm

labor income

Non-ag

bus. (y/n)

Non-ag bus.

profit
Non-ag bus.
investment

Panel A : Year 1

Insurance 0.078∗∗ 22.505∗ -0.011 0.370 -1.003
(0.038) (13.000) (0.032) (12.497) (67.905)

Free FT -0.003 9.168 -0.023 5.901 -37.369
(0.040) (12.798) (0.033) (15.228) (66.161)

Insurance × -0.060 -25.723 0.058 10.123 -31.093
Free FT (0.051) (18.533) (0.047) (20.408) (90.959)

Free HYV -0.006 14.261 -0.015 -3.980 -34.218
(0.044) (14.019) (0.034) (11.107) (53.633)

Insurance × -0.032 -16.855 0.022 14.908 -10.813
Free HYV (0.055) (19.338) (0.043) (17.183) (80.334)

Control mean 0.500 84.998 0.211 45.332 257.628
Observations 1784 1784 1784 1784 1784
q-val Insurance 0.227 0.227 1.000 1.000 1.000
q-val Free FT 1.000 1.000 1.000 1.000 1.000
q-val Ins × Free FT 0.670 0.670 0.670 0.670 0.670
q-val Free HYV 1.000 1.000 1.000 1.000 1.000
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 1.000

Panel B : Year 2

Insurance 0.002 6.916 0.025 3.652 1609.050
(0.040) (14.961) (0.033) (5.844) (3870.544)

Free FT 0.058 21.521 0.016 6.352 6652.493
(0.039) (15.053) (0.035) (6.404) (4055.709)

Insurance × -0.012 -18.737 -0.008 -3.115 -9738.735∗

Free FT (0.053) (20.884) (0.046) (8.394) (5442.977)

Free HYV -0.051 -13.372 0.009 0.593 -2910.268
(0.041) (16.240) (0.030) (5.057) (2632.458)

Insurance × 0.079 8.515 -0.007 0.830 -2194.883
Free HYV (0.053) (19.673) (0.040) (7.378) (3863.873)

Control mean 0.517 100.135 0.177 21.723 14133.621
Observations 1724 1724 1724 1724 1724
q-val Insurance 1.000 1.000 1.000 1.000 1.000
q-val Free FT 0.343 0.343 0.356 0.343 0.343
q-val Ins × Free FT 1.000 1.000 1.000 1.000 0.585
q-val Free HYV 1.000 1.000 1.000 1.000 1.000
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 1.000

Notes: This table presents estimates of the treatment effect of insurance and free seeds on off-farm economic
activity. Off-farm labor (y/n) is an indicator for having worked on someone else’s farm or business. Non-ag
bus. (y/n) is an indicator for owning a non-agricultural business. All regressions include enumerator and
village strata fixed effects, baseline values if available, and other baseline controls chosen by double-selection
LASSO. Area rent-in, rent-out and net are winsorized at the 1st and 99th percentiles. Standard Errors (in
parenthesis) are clustered at the village level and sharpened q-values are adjusted across all outcomes in this
table. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

A27



Table E.5: Effect of insurance and free seed type on economic and mental well-being

Per-capita consumption

(1) (2) (3) (4) (5) (6) (7) (8)
Assets Savings Loans Food Non-food Total Wealth index PHQ

Panel A : Year 1

Insurance 4.329 8.123 -47.041 -0.214 1.543 2.156 0.031 0.553
(36.581) (14.669) (50.603) (0.639) (1.625) (1.995) (0.046) (0.677)

Free FT 43.706 -0.270 -29.027 -0.609 2.687 2.326 0.029 -0.675
(40.560) (14.969) (52.138) (0.602) (2.039) (2.333) (0.051) (0.612)

Insurance × -75.487 7.822 10.961 -0.460 0.130 -1.161 -0.056 1.501∗

Free FT (49.979) (20.090) (70.206) (0.821) (2.818) (3.328) (0.066) (0.848)

Free HYV -30.097 -3.525 -13.501 -0.655 0.714 0.233 -0.038 -0.538
(40.754) (14.195) (48.994) (0.546) (1.660) (1.799) (0.046) (0.707)

Insurance × 26.859 9.420 52.902 0.683 -0.089 -0.567 0.033 0.703
Free HYV (50.469) (19.524) (66.768) (0.772) (2.334) (2.672) (0.061) (0.916)

Control mean 394.831 151.513 419.236 23.794 14.199 43.955 0.001 12.695
Observations 1784 1674 1780 1784 1784 1784 1784 1784
q-val Insurance 1.000 1.000 1.000 1.000 1.000 1.000 - -
q-val Free FT 1.000 1.000 1.000 0.469 0.469 0.469 - -
q-val Ins × Free FT 0.649 1.000 1.000 1.000 1.000 1.000 - -
q-val Free HYV 1.000 1.000 1.000 1.000 1.000 1.000 - -
q-val Ins × Free HYV 1.000 1.000 1.000 1.000 1.000 1.000 - -

Panel B : Year 2

Insurance 66.659∗∗ -3.647 -6.783 0.594 0.207 1.314 0.077∗ 0.964
(33.393) (14.110) (59.841) (0.650) (1.125) (1.614) (0.044) (0.674)

Free FT 61.919∗ -14.664 -30.773 0.738 2.424 2.720 0.068 0.003
(34.601) (15.247) (61.332) (0.676) (1.533) (1.946) (0.053) (0.672)

Insurance × -
93.618∗∗ 9.227 3.271 -0.746 -1.288 -1.118 -0.097 -0.011

Free FT (45.102) (19.070) (76.211) (0.852) (1.967) (2.554) (0.066) (0.860)

Free HYV 29.989 -6.866 5.953 0.154 -0.061 0.335 0.044 0.222
(34.375) (16.144) (58.563) (0.606) (1.295) (1.627) (0.049) (0.676)

Insurance × -85.558∗ -5.475 32.497 0.091 -0.275 -0.335 -0.120∗ -0.682
Free HYV (43.744) (19.942) (76.887) (0.877) (1.698) (2.363) (0.064) (0.867)

Control mean 349.817 129.948 436.904 20.672 11.000 37.261 -0.005 11.052
Observations 1724 1542 1685 1724 1724 1724 1724 1724
q-val Insurance 0.161 1.000 1.000 1.000 1.000 1.000 - -
q-val Free FT 0.284 0.507 0.697 0.322 0.322 0.322 - -
q-val Ins × Free FT 0.129 1.000 1.000 1.000 1.000 1.000 - -
q-val Free HYV 1.000 1.000 1.000 1.000 1.000 1.000 - -
q-val Ins × Free HYV 0.180 1.000 1.000 1.000 1.000 1.000 - -

Notes: This table presents estimates of the treatment effect of insurance and free seeds on economic and men-
tal well-being. Food consumption is the monthly expense on nine pre-defined categories from the FCS index.
Non-food consumption is the monthly expense on five pre-defined categories. Total consumption is the sum
of food, non-food, and any other consumption expenditure reported by the farmer. All consumption values
are per-capita and are calculated per household member. Wealth index is an inverse-covariance–weighted
(ICW) index constructed using total savings, assets, and food and non-food consumption expenditure. All
regressions include enumerator and village strata fixed effects, baseline values if available, and other baseline
controls chosen by double-selection LASSO. Area rent-in, rent-out and net are winsorized at the 1st and
99th percentiles. Standard Errors (in parenthesis) are clustered at the village level and sharpened q-values
are adjusted across outcomes in (1)-(3) and (4)-(6). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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F Village selection

This Appendix overviews our approach to sample selection. We focus on three districts
due to budget constraints. We use a data-driven approach detailed below to measure flood
vulnerability of villages to select relatively large districts where floods are prevalent. We come
up with the districts of Murshidabad, Paschim Medinipur and Hooghly. We select a handful
of blocks (sub-districts) within these districts according to flood vulnerability, suitability to
Swarna Sub-1, and distance to river-gauges. Finally, we randomly pick 350 villages from
these blocks while making sure to avoid any two of them being spatially adjacent to each
other. This is done to avoid potential spillovers between neighbouring villages.

Choosing districts First, we match villages from a dataset obtained from ML Infomap
to their flood hazard level using the 2021 West Bengal Flood Atlas, produced by the gov-
ernment. This is a satellite-derived dataset which categorizes each village as “Very Low”,
“Low”, “Moderate” or “High”29 depending on the number of times it was inundated between
2000 and 202030.

We exclude the cases where two or more villages had the same name and same block +
district as it was not possible to match hazard levels due to lack of geospatial data in the
atlas31

We tabulate the number of villages falling under each category by district and find that
the districts with most villages under “Moderate” or “High” category are Murshidabad,
Paschim Medinipur and Hooghly. All further efforts are focused on these three districts
only.

Choosing blocks Next, we needed to decide which blocks to choose within each district.
There were four considerations. First, we wanted to take blocks that are flood prone. Second,
we wanted to take blocks where the villages were close to a flood gauge. Third, we wanted
to take villages that were identified by IRRI as being suitable for the flood tolerant variety
we were introducing (SS1). Fourth, we wanted to take villages with poor KCC penetration
(where insurance schemes are prevalent), because when we sample farmers in villages, we
will want to exclude any respondents who are using free insurance from the Kisan Credit
Card (KCC), a Central Government scheme.

1. First, for each village, we calculate distance (from it’s centroid) to the nearest river
gauge using data on locations of such gauges from the West Bengal I&W Department’s
website.32 We then summarize blocks (subdistricts) by the average distance between
villages and their nearest river gauge.

29The pdf version of the atlas, which was the only one we could find, only mentions the names of the
“Low”, “Moderate” and “High” villages. We assume that all others are categorized as “Very Low”.

30Very Low: 1-2 times, Low: 3-5 times, Moderate: 6-9 times, High: 10-13 times.
31However, we retain cases where all the same-name villages had the same hazard level. For example, if

there are 2 villages named A and in the atlas one is categorized as “Low” and one as “Moderate”, we exclude
them but if both appeared as “Low” in the atlas for instance, then we can keep it.

32We consider only the stations classified as “River Gauge Station” or “River Gauge and Discharge Sta-
tion”.
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2. Second, having the flood categorization for each village, we can calculate the proportion
of villages contained in them that fall under “Moderate” or “High” categories and 2)
by the average distance between villages and their nearest river gauge.

3. Further, for each block, we find the number of villages that are Swarna SS1 eligible
using data from ICRISAT.33

4. Finally, we collect the rate of KCC penetration. This data needs to be very recent,
which is not possible from secondary sources and hence we rely on primary sources.
We contact local officials like Pradhans to obtain approximate figures.

The blocks are chosen to be the top 10 blocks within each of the 3 districts of Paschim
Medinipur, Hooghly and Murshidabad by number of “Moderate” or “High” villages, after
removing any blocks which have no SS1 eligible villages and whose average distance from
gauge (as calculated above) exceeds 10km. Finally, we remove any blocks in this list which
have no “Moderate” or “High” villages. We also disqualify any blocks that have a KCC
penetration of greater than 40%.

Choosing villages Finally, we randomly select 350 (300 for the main sample + 50 as
backup) villages from these blocks. We use an algorithm to choose a sample such that no
two neighbouring villages are included. This is to avoid potential spillovers due to risk-
sharing networks across adjacent villages. The algorithm determines neighbours for each
village and draws a sample. It then identifies all the “clusters” in the picked sample, where
a cluster is just a group of villages that neighbour each other. For each cluster, one of its
constituent villages is dropped from the population. Next, a new sample of 350 is drawn
and the process is repeated iteratively. The algorithm converges to a sample of 350 villages
where no village neighbours any other.

Final and backup sample We randomly assign the full sample of 350 villages into two
groups – a final sample of 300 villages and a backup sample of 50 and stratify by districts.

33Duplicate villages are dealt with in the same way mentioned in the previous section.
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