
Copyright 2021 by Laura Moritz, Lena Kuhn, Ihtiyor Bobojonov, and Thomas Glauben. All 
rights reserved. Readers may make verbatim copies of this document for non-commercial 
purposes by any means, provided that this copyright notice appears on all such copies.  

Adopting index insurance and/or precautionary savings: Peer 
effects in complex decision-making in Uzbek experiments

by Laura Moritz, Lena Kuhn, Ihtiyor Bobojonov, and Thomas Glauben



 
 

 
 

Title: 

Adopting index insurance and/or precautionary savings:  
Peer effects in complex decision-making in Uzbek 

experiments  
 

Laura Moritz,a Lena Kuhna, Ihtiyor Bobojonova and Thomas Glaubena 

 

28/07/2021 

Abstract: 

Index insurance is a promising climate adaptation strategy. However, demand for it is low and 
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innovative index insurance and familiar precautionary savings. We present results from 
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and offer marketable index insurance as well as a realistic savings option. Results indicate 
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community-based extension interventions and offering credit-bundled products to increase 
innovation diffusion and thus improve climate resilience.   
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1. Introduction  

During times of frequent weather shocks, innovative climate adaptation strategies play an 

eminent role. This debate is of highest relevance for farmers in the Global South whose 

welfare is highly weather-dependent. Recent literature has focused on a wide range of 

different agricultural innovative inputs to increase farmers’ climate resilience such as climate-

tolerant seeds (Karaba et al., 2007) or efficient irrigation systems (Lybbert & Sumner, 2012). 

Research further investigates innovations in the context of microfinance and agricultural index 

insurance. Index insurance is often regarded as a promising tool for an effective and affordable 

ex-ante risk management strategy among – often liquidity constrained – farmers. However, 

practical experience with this new technology is limited in the Global South (Takahashi et al., 

2016) and mainly observed in pilot projects (for example, Cole et al., 2013). Therefore, 

fundamental research on farmers’ attitudes towards index insurance is vital for its successful 

wide-scale implementation and the diffusion of other innovations in their early stages.  

 In this paper we focus on crop index insurance and explore adoption behavior. Most 

research in index insurance demand uses index insurance as the only risk mitigation tool 

available. Another strand of literature sheds light on the combination of index insurance with 

alternative climate change adaptations in bundled products. Here, access to usually expensive 

investment strategies (for example, hybrid and more drought resilient seeds) or credit markets 

is conditioned on purchasing index insurance to reduce liquidity constraints during harvest 

defaults (Freudenreich & Mußhoff, 2018; Ward & Makhija, 2018). What has been neglected 

so far is the influence of index insurance on other risk adaption and management solutions 

that are applied simultaneously but are formally unbundled.  

 Therefore, this paper analyzes climate adaptation portfolio decisions, which consist of four 

potential risk strategies: (1) none, (2) only precautionary savings, (3) only index insurance and 

(4) both. Although Kiefer (1982) indicate the danger of invalid inferences and wrong 
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implications, if not explicitly controlling for simultaneous adoption decisions, corresponding 

literature in the context of index insurance is scarce (Velandia et al., 2009). The relevance of 

exploring insurance and savings is formulated by Rampini & Viswanathan (2017), who describe 

insurance as “state-contingent savings” due to its intertemporal character that transfers 

money across states. Combining index insurance and savings moreover is of great interest 

because they are often seen as two substitutionary goods (Hill et al., 2013; Platteau et al., 

2017; Stein & Tobacman, 2016). However, Hill et al. (2013) constitute that ideal insurance shall 

be designed to complement existing hedging instruments.  

 Aiming at better understanding adoption behavior, previous research mostly studied 

economic determinants – mainly basis risk , price and income (Cole et al., 2013; Hill et al., 

2013) –, whereas social factors such as trust and understanding are slowly finding recognition 

(J. Cai et al., 2015; Hill et al., 2013; Platteau et al., 2017). This paper builds on the 

argumentation  that social characteristics of trust play an important role in innovation 

adoption (H. Cai et al., 2015; Patt et al., 2009; Stein, 2018; Tadesse et al., 2017). Similar to J. 

Cai et al. (2015), we then assume one’s peer to be crucial in times of deficient trust or in early 

steps of index insurance diffusion. In what Manski (2000) defines as observational learning, 

individuals may observe their peers’ decision, its consequence and respond themselves 

subsequently. An alternative peer interaction is peer imitation. It describes the phenomenon 

of imitating one’s peers’ behavior simultaneously because it is trendy or they have higher trust 

into their peers’ perceptive skills (Manski, 2000). Thus, peer imitation can simplify the 

otherwise complex innovation decision by reducing searching and transaction costs 

(Lieberman & Asaba, 2006) and is our main variable of interest. Despite its significance, 

economic research has only recently started to explore peer influences in innovation behavior 

(in more detail). Within this niche, studies on agricultural technology adoption have nearly 

exclusively considered observational learning (for example, H. Cai et al., 2015; J. Cai et al., 



4 
 

2015; Krishnan & Patnam, 2014; Shikuku, 2019) or social learning in general (Giné et al., 2013). 

Rare exceptions is research by J. Cai et al. (2015) in index insurance adoption and Matuschke 

& Qaim (2009) in the uptake of hybrid seeds.  

 To enhance deeper understanding on farmers’ innovation decisions, we conducted 

behavioral experiments with 199 farmers in Uzbekistan, where index insurance is in its early 

steps of diffusion. This setting allows us to explore the adoption of innovative agricultural 

index insurance and familiar precautionary savings as two climate adaptation instruments 

prior market launch. First, we identify farmers’ preferred risk strategies, and lastly, we apply 

multinomial logit models to address three research questions: (1) What is the role of peer 

imitation in innovative climate adaptations? (2) Which peer has the strongest influence: bigger 

vs. closer surrounding? (3) Which are other main (social) determinants? While not primary 

focus, this paper will supplementally touch on the intrinsic relationship between index 

insurance and precautionary savings.  

 Our experiments are unique in its characteristics: As in reality our sample farmers were 

allowed to verbally as well as nonverbally communicate during the experiments, and we 

recorded their seating order to have detailed information on potential peer influences. 

Additionally, the experiments capture real farm and market characteristics that rely on local 

and historical farm and climate data as well as an index insurance option designed for soon 

implementation. Undoubtedly, real adoption behavior can only be observed in actual 

purchase data. Simulating farming decisions in a realistic way enables us to approximate real 

behavior as best as possible prior product launch. Hence, our experiments have rich and 

practical implications for improving innovation diffusion in the rural developing world.     

 This paper makes important contributions to research on the acceptance of index insurance 

as well as agricultural innovations in general. Similar to J. Cai et al. (2015) it explores peer 

imitation in this context but under different circumstances: While J. Cai et al. (2015) define 
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peer as one’s stated friends, we study peers that may be unknown to familiar prior the 

experiment. What they have in common is not (necessarily) shared beliefs (as among friends) 

but being introduced to the innovation and needing to make an innovation decision 

simultaneously. Moreover, we do not explicitly inform about their peer behavior and let 

farmers interact with each other in a more natural way (without our intervention). Finally, we 

compare different peer compositions and rank their influence. To our knowledge this paper is 

the first one to elicit detailed peer imitation – among other key determinants – in agricultural 

index insurance or innovation adoption. This way we can better grasp the role of peer 

influences in farmers’ innovation behavior in the developing world. Moreover, studying 

climate adaptations as a portfolio analysis allows us to consider precautionary savings as a 

prevailing risk instrument. In index insurance research this is novel in two ways: Index 

insurance uptake has – as far as we know – never been studied in combination with any 

alternative unbundled risk instrument in general nor precautionary savings in particular. As 

farmers in reality tend to diversify their risk and choose several adaptation strategies (Karlan 

& Morduch, 2010), our approach can capture real behavior and contribute to a pronounced 

understanding of agricultural innovation adoption.   

 The paper proceeds as follows: After a literature background in section 2, section 3 delivers 

some insights into our data, the experimental design and descriptive results, and section 4 is 

dedicated to the empirical approach. Empirical results are presented in section 5 and 

discussed in section 6, while section 7 concludes. 

 

2. Related literature 

Instead of exploring index insurance adoption in isolation, we are interested in portfolio 

decisions that consist of index insurance, precautionary savings and their combination.  
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 Crop index insurance is an innovative insurance concept that assesses a loss based on a 

climate index that is chosen to have the highest correlation with local yields. Hence, it can 

avoid traditional issues of high operational costs and lacking transparency, and offer insurance 

options that are more affordable (Miranda & Farrin, 2012).  

 Savings is defined as the part of income that is dedicated for smoothing intertemporal 

consumption (Stein & Tobacman, 2016). Notwithstanding, there are several contradictions 

with formal savings as a valuable option: Agricultural incomes are heavily weather-dependent 

and suffer from great fluctuations. While this requires some intra- and inter-annual 

consumption smoothing mechanisms, farmers may not have a surplus to save and/or they do 

not regard (local) financial institutions as trustworthy (Rosenzweig, 2001). Inflation can further 

disincentive any monetary stocks (Barnett et al., 2008). Consequently, many households in 

the Global South frequently invest in savings as non-liquid assets such as livestock and grain 

reserves but liquidating these during covariate weather shocks diminishes its value (Dercon, 

1996). This ambiguity in savings research may explain the focus on credits dominating the 

rural microfinance discourse until recently. All the same, an emerging branch of research 

emphasizes the role of savings in farm risk management in the developing world (Rosenzweig, 

2001). Platteau et al. (2017) review savings being similar to credits; for both the underlying 

amount is vital in assessing its potential for risk management. Especially in times of frequent 

states of severe shocks, savings as a risk strategy may be misplaced. Opposing this, Paxson 

(1992) reports on the importance of savings for consumption smoothing among rice farmers 

in Thailand. Poorer households spend a relatively large amount on accumulating savings in a 

safe environment – an amount that assumes that savings may be a dominating strategy over 

credit (Karlan & Morduch, 2010). Furthermore, a wide range of literature identifies the two 

agricultural risk instruments to be substitutionary (Hill et al., 2013; Platteau et al., 2017; Stein 
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& Tobacman, 2016). Contrary, another part of literature argues for the relation to be 

complementary – especially in the presence of high basis risk (J. Cai, 2016). 

 Experiments and analysis in the scope of this study is implemented in Uzbekistan, where 

abovementioned discussion is rather novel. According to Lamberte et al. (2006), rural formal 

savings have not received much attention so far due to heavily subsidized agricultural credit 

offers. Beside the monetary disincentive, there are also reasons of distrust into local banks. 

These result from the prominent role of banks in the collection of taxes and the transmission 

of agricultural financial state support. These conflicting issues on the financial markets 

induced lower and middle-income households to rely on informal alternatives (Lamberte et 

al., 2006). Other major players on the rural financial market are agricultural insurance 

companies. However, there are great challenges for utilizing its full potential: premiums are 

too expensive and insurance is not offered in years with systematic drought predictions 

(Muradullayev & Bobojonov, 2014). Despite efforts to improve this indemnity-based 

insurance option, crop index insurance is said to provide more effective remedy 

(Muradullayev & Bobojonov, 2014). With 26% of the Uzbek population being employed in 

agriculture (World Bank, 2021) and predictions of increasingly arid climate conditions (Hijioka 

et al., 2014), it is fundamental to identify sustainable and local risk management solutions.  

 So far global index insurance research has identified that low basis risk, (non-agricultural) 

insurance experience and high subjective as well as objective climate risk increase the 

willingness to purchase (Cole et al., 2013; Gaurav et al., 2011; Hill et al., 2013; Patt et al., 2010; 

Takahashi et al., 2016). There is also evidence of lacking trust hampering its adoption (H. Cai 

et al., 2015; Patt et al., 2009; Stein, 2018; Tadesse et al., 2017). Hence, deficient trust may 

evoke farmers to not invest their money into index insurance but store it at home or deposit 

it in a savings account. However, if farmers are seeking for solutions that are still unknown to 

them, the role of their peer may be eminent. We argue that peer interaction allows individuals 
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to obtain a better understanding on the innovation prior once own uptake decision by 

decreasing search and transaction costs (Lieberman & Asaba, 2006). According to Manski 

(2000), peer interaction can mainly develop via two distinct paths: either through 

observational learning or peer imitation. Observational learning describes a preceding peer 

action that one can observe and learn from. While this implies a time lag between the peer 

decision and one’s own response, peer imitation expresses simultaneous peer behavior. 

Before knowing their peer’s decision outcome, one copies their choice due to reasons of being 

“en vogue” or having higher trust in their peers’ innovation perception. Therefore, peer 

imitation can also involve social learning and contrasts observational learning in not knowing 

(potential) decision outcomes yet. Aiming to infer peer imitation, Manski (1993, 2000) states 

the necessity to distinguish between three (non)-social effects: (1) endogenous effects: 

individual behavior follows simultaneous mean group behavior, thus peer imitation, (2) 

exogenous (contextual) effects: individual behavior alters with mean group features such as 

age or education, and (3) correlated (peer group fixed) effects: behavior of an individual and 

its peer group is similar due to the reflection of related properties and not peer effects per se. 

To explore inference we then need to overcome Manski’s reflection problem, the question 

whether peer behavior influences the individual or vice versa, which is expressed in the linear 

dependency of exogenous effects on individual outcome and other regressors in the model.  

 Bringing together the different bodies of literature in this field shows the current state as 

well as points out current gaps in index insurance research. Behavioral experiments then allow 

us to overcome information and trust barriers, control for peer imitation in detail and observe 

the preference for index insurance and savings in a portfolio analysis prior product launch. 

Thereby, we can attempt to better understand farmers’ innovation behavior that is required 

for improving climate resilience and rural welfare in the developing world.   
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3. Experimental design and data 

3.1. Setting and sample 

Our sample area is the Jizzakh province in Uzbekistan. In 2016, agriculture accounted for 

roughly 50% of Jizzakh’s GDP, while the province cultivated the second biggest land of wheat 

production in the country and is known for its rainfed wheat cultivation (FAO, 2015). These 

are the main reasons why the local insurer identified the Jizzakh province as the most probable 

sales region for index insurance in Uzbekistan. As the country’s insurance pilot region it is our 

region of interest. 

 Our data were collected at two different points in time. In March 2019, local partners 

interviewed all rainfed wheat producers in the Jizzakh province; these 696 farmers define our 

population. One month later, we collected the experiment data. Prior to each experiment 

session, the farm association randomly invited representative farmers from the population to 

our experiments. Hence, in total we conducted 12 experiment sessions on 7 days with 7 to 30 

participants per session. From 199 participating farmers, 173 farmers successfully participated 

in the experiment and answered the preceding survey questions. Since our experiment 

simulates five agricultural seasons, we consider all experiment information and generate a 

panel dataset with 863 observations that include time-variant experiment behavior and time-

invariant survey information. Aiming to have representative estimators for the pilot region 

(population), we calculate and apply sample weights to account for under- or oversampling.1 

Sensitivity analysis will later validate the application of weighted data.    

 

 

                                                           
1In preparation for the sample weights construction, we compare the experimental sample to the population 
with regard to gender, age, education, amount of household members, cultivated land size and only rainfed 
production. Differences in age, cultivated land size and solely rainfed agriculture then justifies them as auxiliary 
variables (see Table A1 in the appendix).  
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3.2. The experiment 

Each of our 12 experiment sessions follows a standardized procedure: Every experiment 

session started with a participant registration, enabling us to match survey and experiment 

data. We subsequently introduced ourselves and emphasized our focus to be solely on 

research purposes instead of real insurance sales. After outlining the session structure, we 

described the concept of crop index insurance in general as well as one marketable drought 

index insurance option in particular. Further, we explained that this specific innovative 

insurance option would be offered to them in farm simulations.2 Aiming to achieve the highest 

possible index insurance understanding, we used posters for graphical illustration that 

allowed for standardization throughout various sessions.   

 Next, we divided participants – based on their seating, in which they in order of arrival were 

assigned to – into experiment groups. One experiment group consisted of 3 to 10 individuals, 

depending on the amount of participants, and shared the same enumerators. Per experiment 

group farmers were afterwards randomly assigned to one of three different endowment levels 

(low, middle, high), and every individual received one game sheet.3 Simulating farming 

seasons, these sheets illustrated the available farm investment options, their costs and returns 

that – savings excluded – depended on the season’s weather event (normal, few and very few 

rainfall). While the probability of these weather events was ex-ante unknown to them, the 

respective investments gains were given in relation to the no-investment option.  

 The farm simulation then started in round one:  

                                                           
2 The experiment offers one drought index insurance option that a local insurer developed in cooperation with a 
German Reinsurer to be launched in the region soon. As product attributes do not vary in the experimental 
setting, this paper refrains from providing specific insurance details. However, these can be provided upon 
request.   
3 The calculation of the three endowment levels follows the logic of enabling higher investments without 
borrowing in the first experimental season: While the lowest endowment group only allowed for minimum 
expenses (fixed costs and minimum consumption), farmers with middle endowment could additionally either 
afford fertilizer or index insurance. Farmers in the highest endowment group could then invest into fertilizer and 
insurance simultaneously. 
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Step 1: At the beginning of the growing season, farmers needed to allocate their 

endowment (play money) into fixed costs to maintain their business and at least a 

minimum amount into consumption to cover basic human needs.  

Step 2: Optionally they could spend money on different farm investments: fertilizer, 

index insurance and/or savings.  

Step 3: Once all their play money was allocated, the season’s weather was simulated: 

normal, few and very few rainfall. 

Step 4: Depending on individual consumption and farm investments as well as on the 

seasons’ accumulated rainfall, farmers have a certain yield at the end of the season, 

which they sell and receive revenue for. This new endowment is then used for 

reinvestments into the next growing season (round 2) and participants proceed at step 

1 again. The same procedure is repeated for five subsequent seasons to familiarize 

themselves with the concept of index insurance. 

Hence, at the beginning of every farming year, farmers – under risk – decided for their 

preferred consumption as well as farm investment strategy, given their available budget. To 

soften their budget constraint, participants could take a bank credit with an annual loan 

interest. Yet, the credit amount was limited, so that the maximum of available money nearly 

equaled twice of the minimum expenses farmers annually have. We only slightly restricted 

credit access to indirectly incorporate other risk mitigation instruments that the experiment 

did not directly control for (for example, informal borrowing). After the last simulation round, 

individuals with the highest final net income per initial endowment group were awarded a 

prize, which was announced prior simulation start. Combined with the possibility to observe 

their surrounding’s (intermediate) performance, it incentivized farmers to make economically 

efficient financial decisions and served as a mechanism to reveal their true preferences.  



12 
 

 Moreover, the simulation experiment is designed that index insurance investments 

prevented farmers to take up a credit for covering their next season’s mandatory costs. 

However, just as in reality purchasing index insurance only yielded to the most efficient 

strategy in times of – for farmers a priori unknown – rain deficits.  

 Aside from that, the open experiment properties permit farmers to communicate, observe 

and influence each other in a natural way. Recording participants’ seating order then enables 

us to have detailed peer data. This way, we can control for peer imitation effects within one 

session group (bigger surrounding) and the ones sitting adjacent to each other (closer 

surrounding), and identify who is more influential.4   

 The different experiment sessions are identical regarding the described procedure as well 

as the selection and role of trainers. Compared to other innovation experiments, they are 

unique in distinct ways: (1) All numerical values embedded into the simulation (input prices, 

yields, earnings, fixed costs, savings, loan interest and minimum consumption) as well as 

weather events replicate the local environment. (2) Our experiment offers an agricultural 

index insurance product that was developed by a local insurer to be launched in the region 

soon. (3) Knowing neighboring information, we can explore peer imitation features in a 

greater intensity.  

 Generally, by creating parallels to reality that are being simplified to the elementary, our 

experiments determine revealed potential consumer preferences prior market introduction 

as best as possible. 

 

 

                                                           
4 Unfortunately, our data did not control for the depth of peer interactions during the experimental session as 
well as ordering effects. The influence of real-life relationships are included in the neighbor fixed effects. 
Neighbors have a higher probability to have arrived together (because they carpooled) and thus know each other. 
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3.3. Descriptive statistics 

We expect one’s climate risk experience and the selection of one’s dominant coping 

mechanism in real life to influence experimental risk management. Table 1 displays these for 

the sample’s main crops: barley, winter wheat and summer wheat. For all three crops, 88 to 

100% of the farmers perceive drought as the most severe climatic shock, causing a stated crop 

loss of 59 to 73%. To cope with these shocks our sample farmers prefer to invest into savings 

(48-60%), diversify income sources (17-23%) and rely on family support (7-15%).  

 

Table 1: Perceived climatic shocks, yield losses and coping mechanisms 

 Barley Winter 
wheat 

Summer 
wheat 

Share total yield (%) 52.49 35.65 7.10 

Perceived most severe climatic shock (%): 
   Drought 
   Excessive Rainfall 
   Cold/Frost 
   Hail 

 
94.63 
2.35 
2.55 
/ 

 
88.30 
4.55 
2.16 
2.64 

 
100 
/ 
/ 
/ 

Average share most severe yield loss (%) 72.57 64.63 58.96 

Primary coping mechanism (%): 
   Savings 
   Income diversification 
   Family support 
   Sold assets 
   Bank loan 
   Reduced total costs 

 
58.19 
16.81 
14.79 
3.88 
1.73 
3.19 

 
48.17 
21.48 
15.05 
2.50 
4.47 
5.83 

 
60.29 
22.51 
7.25 
9.95 
/ 
/ 

Note: Data are weighted. 

Experimentally we offer innovative index insurance and compare its adoption with 

precautionary savings. The simultaneous investment behavior regarding index insurance and 

savings (≥ insurance premium) is defined as the portfolio decision.  

 Generally, 16.75% of our sample farmers experimentally adopt neither the savings nor 

index insurance option, 8.97% opt for savings only, 35.76% prefer index insurance alone and 

38.52% choose both strategies. Latter is hereafter termed full portfolio package. Figure 1 
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depicts these portfolio decisions over five subsequent simulated seasons (rounds) and 

displays the farmers’ dominant preference relations: full investment package ≻ only index 

insurance ≻ only savings ≻ none. Farmers maintain this strategy in three rounds, whereas 

they deviate from it when suffering heavy income losses and in the first round, which rather 

serves as an orientation phase. Summary statistics of the experimental sample and total 

population for all regressors are displayed in Table A1 in the appendix. 

 

Figure 1. Portfolio decisions over experiment rounds. Experimental rainfall 
sequence is: (1) normal, (2) few, (3) very few, (4) normal and (5) normal. Data 
are weighted.  
 

4. Empirical approach 

This paper identifies key drivers of farmers’ specific portfolio choices: none, only savings, only 

index insurance, both. These response categories are nominal and farmers only select one at 

a time. Further, our experiments offer one particular marketable index insurance and a 

realistic savings option. This way, we are only interested in experiment, individual/household 

and farm characteristics, and ignore any product variations.  
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 We employ a multinomial logit (MNL) model and assume that individuals select their 

preferred alternative. To take the five consecutive experiment rounds into account, we 

compute a pooled MNL model by including the time trend and cluster standard errors on the 

individual level (Wooldridge, 2010). The resulting econometric specification for the response 

probability of farmers’ 𝑖 portfolio choice 𝑗 is: 

                          𝑃(𝑦𝑖 = 𝑗) =  𝛽𝑗0 + 𝛽𝑗1 𝑃𝑒𝑒𝑟 𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛 +  𝛽𝑗2𝑋 + 𝜖𝑗𝑖 .                                        (1) 

 The response probability is regressed on a constant term 𝛽𝑗0 and important independent 

variables. These consist of one’s average and simulatenous peer portfolio decision allowing us 

to establish potential peer imitation effects.5 Further, it includes experiment characteristics 

(weather, realistic experimental credit uptake, endowment group, round), individual 

characteristics (age, education, household size, risk aversion, insurance distrust (into insurer 

or product), sophisticated index insurance understanding) and farm characteristics (only 

rainfed production, farm yield, farm income, risk management diversity, subjective and 

objective climate risk).  

 In order to analyze peer imitation in more detail, we estimate the model with two distinct 

peer compositions: one’s experiment session (bigger surrounding) and one’s experiment 

neighbors (closer surrounding). By comparing the average portfolio choice of one’s 

experiment session (oneself excluded) and the one of individuals sitting adjacent to oneself, 

we can evaluate which peer definition has the strongest influence and can better explain the 

model on the basis of common selection criteria.  

                                                           
5 For the model selection we stated our outcome variable (portfolio choice) to be nomial. For reasons of 
simplicity, we can also consider an underlying ordered structure with regard to the general financial response 
outcomes. Therefore, our main variable of interest uses this property. Calculating the average of one’s peer 
portfolio choice then serves as a proxy for peer preferences. Robustness checks that define peer behavior as the 
share of full-portfolio-purchasers or insurance-without-savings-purchasers validates this procedure.    
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 To finally validate peer imitation influences (endogenous effects), we follow Manski (1993, 

2000) and regress a third model: 

𝑃(𝑦𝑖 = 𝑗) =  𝛾𝑗0 + 𝛾𝑗1 𝑃𝑒𝑒𝑟 𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛 +  𝛾𝑗2𝑃𝑒𝑒𝑟 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠 + 𝛾𝑗3𝑃𝑒𝑒𝑟 𝐷𝑢𝑚𝑚𝑖𝑒𝑠 + 𝛾𝑗4𝑋 + 𝑒𝑗𝑖 ,   (2) 

 where peer characteristics (exogenous effects) comprise one’s peer average land size, 

average education, average age and average farming duration. Peer dummies include peer 

fixed effects (correlated effects) that control for unobserved characteristics. Covering both 

peer and non-peer effects, we term this specification full peer effects model.  

 

5. Results  

The underlying experimental design gives us rich data that allow exploring our research 

questions. Having the different econometric specifications (1) and (2) enables us to identify 

the determinants of choosing one particular portfolio strategy in general and the role of peer 

imitation in particular. All regression models apply serial correlation robust standard errors 

and probability weights to obtain unbiased estimators that are representative for Uzbekistan’s 

index insurance pilot region. Different tests support this procedure: An F-Test justifies the use 

of weighted data (p<0.0001). Further, direction effects are identical for weighted and 

unweighted data and their scale effects are very similar. Lastly, our selection of variables 

neither shows any signs of multicollinearity nor autocorrelation (p<0.0001). 

 

5.1. Group imitation model (bigger surrounding) 

We first investigate peer imitation effects by defining peer as one’s experiment session in 

equation (1). The model’s average marginal effects are presented in Table 2.  

 If the average portfolio choice of farmers attending the same experiment session has a 

stronger preference for investing into index insurance and savings, our model finds a positive 
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association of adopting both alternatives by 30.40 percentage points (p<0.0001). In analogy, 

it predicts a decreased probability by a similar scale to not invest at all (p<0.0001) or only 

opting for index insurance (p<0.0001).6  

 Farmers that randomly selected themselves into a higher initial endowment group at 

experiment start have greater experimental income levels. They, on average, have an 8.34 

percentage points (p=0.001) greater probability to choose the full investment package and a 

6.31 percentage points (p=0.001) lower one to not invest at all. Following a similar logic, our 

model predicts experimental credit uptake to greatly increase the probability to only purchase 

index insurance. This marginal effect is with 32.62 percentage points (p<0.0001) higher for 

farmers that are not credit constraint in reality, compared to 23.63 percentage points 

(p<0.0001) for their counterparts. 

 With more practical experience indicated by played experiment rounds, the probability to 

demand both risk instruments seems to rise by 2.78 percentage points (p=0.007). Our model 

predicts that farmers with index insurance distrust prefer to invest into savings by 7.61 

percentage points (p=0.009) but not bundled with formal insurance (p=0.031). Farmers stating 

to comprehend the concept of index insurance have a 26.65 percentage points (p=0.002) 

higher probability to invest into the full portfolio strategy, if they do not strongly belief in 

online weather. Combining faith in online weather and index insurance understanding rather 

yields to favoring the non-insurance options by each roughly 10 percentage points (p=0.03, 

p<0.0001). A lower agricultural income is in association with a greater probability to adopt 

only index insurance by 0.51 percentage points (p=0.021), compared to the only savings 

option (p=0.015).  

                                                           
6 This finding is robust when controlling for peer imitation regarding only index insurance adoption in a binary 
logit model as well as different constructions of the peer imitation variable (see above). Latter also holds for all 
subsequent model specifications. 
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 In addition, increased average yield losses are negatively related to insurance adoption 

(p=0.057), while a pronounced stated climate danger seems to have opposing direction effects 

– though not significant on any arbitrary level.  

 

Table 2: Average Marginal Effects of the MNL regression with group imitation 

 (1) 
None 

(2) 
Only Savings 

(3) 
Only Insurance 

(4) 
Both 

Peer imitation     
Average group portfolio choice - 0.170***   0.023 - 0.157***   0.304*** 
   (0.026)   (0.024)   (0.038)   (0.035) 
Experiment characteristics     
Previous season few rain (0/1) - 0.049 - 0.022   0.030   0.041 
   (0.036)   (0.032)   (0.045)   (0.036) 
Previous season very few rain (0/1)   0.024   0.034 - 0.002 - 0.056 
   (0.042)   (0.036)   (0.050)   (0.043) 
Endowment group (1-3) - 0.063***   0.012 - 0.032   0.083*** 
   (0.018)   (0.014)   (0.022)   (0.024) 
Realistic experimental credit     

1.credit##0.subjective credit  - 0.009     - 0.089***      0.247***    - 0.148**    
access   (0.040)   (0.022)   (0.066)   (0.069) 
1.credit##1.subjective credit    2.0e-04 - 0.026       0.326***    - 0.300***   
access   (0.055)   (0.052)   (0.066)   (0.063) 

Round (1-5) - 0.015 - 0.007 - 0.006   0.028*** 
   (0.015)   (0.009)   (0.015)   (0.010) 
Individual characteristics     
Age2   1.12e-05 - 1.71e-05   6.12e-06 - 1.73e-07 
   (1.7e-05)   (1.38e-05)   (2.20e-05)   (2.3e-05) 
Education (1-5)   4.0e-04   0.005 - 0.007   0.002 
   (0.021)   (0.016)   (0.027)   (0.033) 
Amount household members - 0.004 - 0.004 - 0.007   0.015 
   (0.009)   (0.008)   (0.013)   (0.013) 
Risk aversion (0/1) - 0.014 - 0.065***   0.068*   0.011 
   (0.031)   (0.025)   (0.038)   (0.043) 
Index insurance distrust (0/1)   0.026   0.076*** - 0.011 - 0.091** 
   (0.032)   (0.029)   (0.038)   (0.042) 
Sophisticated index insurance 
understanding 

    

1.understanding##0.strong belief    0.105*    - 0.177*    - 0.195***     0.267***   
    online weather   (0.055)   (0.096)   (0.073)   (0.085) 

1.understanding##1.strong belief    0.110**                0.100***    - 0.044    - 0.165    
online weather   (0.051)   (0.014)   (0.162)   (0.141) 

Farm characteristics     
Only rainfed production (0/1)   0.027 - 0.031    0.040 - 0.036 

Continued on next page 
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   (0.038)   (0.036)   (0.050)   (0.051) 
Total yield2 (ha) - 7.31e-07 - 1.42e-05    3.74e-06   1.12e-05 
   (6.2e-06)   (8.87e-06)   (7.94e-06)   (7.3e-06) 
Agricultural income     

%Agriculture to total income - 0.003      - 0.004**      0.005**      0.001     
  ##Low total income   (0.002)   (0.002)   (0.002)   (0.002) 
  %Agriculture to total income  - 4.0e-04    0.001    (2.0e-04) - 0.001  
  ##High total income   (0.001)   (0.001)   (0.001)   (0.001) 

Risk management portfolio2   0.002   (3.0e-04)   0.004** - 0.006*** 
   (0.001)   (0.001)   (0.002)   (0.002) 
Danger drought-related production  - 0.014 - 0.006   1.0e-04   0.019 
loss (0-5)   (0.012)   (0.010)   (0.014)   (0.018) 
Average yield loss (%)   0.002**   0.001 - 0.002* - 4.0e-04 
   (0.001)   (0.001)   (0.001)   (0.001) 

Observations 863 (173 farmers) 
Log pseudo likelihood -842.177 
AIC 1828.355 
BIC 2171.104 
Pseudo R2 0.253 

Note: Serial correlation robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. 
Ceteris paribus effects of the interaction elements are estimated but omitted. Data are 
weighted. 
 

5.2. Neighbor imitation model (closer surrounding) 

The second model we estimate in equation (1) controls for the investment behavior of one’s 

experiment neighbors. As shown in Table 3, being surrounded by neighbors that tend to invest 

into savings and insurance is positively associated with also adopting both risk instruments by 

12.70 percentage points (p<0.0001). This marginal effect is roughly half the effect size of group 

imitation.  

 Due to a high similarity of the other estimates, we do not go into detail but summarize 

three features of the neighbor imitation model:  

(i) All (significant) Average Marginal Effects have the same direction. 

(ii) The Average Marginal Effects of both estimated models have a very similar magnitude. 

Exceptions are in the influence of weather and realistic experimental credit.  
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(iii) Lastly, all common selection criteria for MNL models (Log pseudo likelihood, AIC, BIC, 

Pseudo R2) show improved values for the group imitation model and conclude it be 

the better model fit.  

 

Table 3: Average Marginal Effects of the MNL regression with neighbor imitation 

 (1) 
None 

(2) 
Only Savings 

(3) 
Only Insurance 

(4) 
Both 

Peer imitation     
Average neighbor portfolio choice - 0.076*** - 0.011 - 0.041*   0.127*** 
   (0.015)   (0.014)   (0.022)   (0.022) 
Experiment characteristics     
Previous season few rain (0/1) - 0.060* - 0.014 - 0.008   0.082** 
   (0.035)   (0.031)   (0.042)   (0.036) 
Previous season very few rain (0/1)   0.098**   0.003   0.058 - 0.159*** 
   (0.049)   (0.027)   (0.053)   (0.039) 
Realistic experimental credit     

1.credit##0.subjective credit    0.032    - 0.095***      0.280***     - 0.216***    
Access   (0.042)   (0.021)   (0.063)   (0.066) 
1.credit##1.subjective credit    0.017    - 0.048       0.359***    - 0.328***    
Access   (0.056)   (0.044)   (0.062)   (0.058) 

Endowment group (1-3) - 0.061***   0.009 - 0.031   0.083*** 
   (0.018)   (0.014)   (0.023)   (0.024) 
Round (1-5) - 0.041***   0.004 - 0.023*   0.061*** 
   (0.015)   (0.008)   (0.013)   (0.009) 
Individual characteristics     
Age2   1.2e-05 - 1.59e-05   1.23e-05 - 8.42e-06 
   (1.51e-05)   (1.33e-05)   (2.21e-05)   (2.22e-05) 
Education (1-5)   2.55e-05   0.004 - 0.012   0.008 
   (0.019)   (0.017)   (0.027)   (0.032) 
Amount household members - 0.004 - 0.004 - 0.011   0.018 
   (0.010)   (0.008)   (0.013)   (0.012) 
Risk aversion (0/1) - 0.023 - 0.068***   0.066*   0.025 
   (0.030)   (0.026)   (0.038)   (0.041) 
Index insurance distrust (0/1)   0.032   0.070** - 0.022 - 0.079* 
   (0.032)   (0.030)   (0.040)   (0.042) 
Sophisticated index insurance 
understanding 

    

1.understanding##0.strong   0.098*    - 0.182*    - 0.207***      0.292***    
 belief online weather   (0.055)   (0.101)   (0.079)   (0.077) 
1.understanding##1.strong    0.099*      0.099***    - 0.048    - 0.150    
belief online weather   (0.059)   (0.014)   (0.147)   (0.116) 

Farm characteristics     
Only rainfed production (0/1)   0.034 - 0.035   0.039 - 0.038 

Continued on next page 
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   (0.037)   (0.039)   (0.052)   (0.054) 
Total yield2 (ha) - 1.27e-06 - 1.33e-05   4.68e-06   9.92e-06 
   (6.01e-06)   (8.55e-06)   (7.38e-06)   (6.65e-06) 
Agricultural income     
   % Agriculture to total  - 0.001   8.48e-06   0.002*** - 0.001 
   income##Low total income   (0.001)   (0.001)   (0.001)   (0.001) 
   % Agriculture to total   - 0.016 - 0.008   0.021   0.002 

income##High total income   (0.012)   (0.011)   (0.014)   (0.014) 
Risk management portfolio2   0.002   7.93e-05   0.004*** - 0.006*** 
   (0.001)   (0.001)   (0.002)   (0.002) 
Danger drought-related production  - 0.014 - 0.008 - 0.002   0.023 
loss (0-5)   (0.012)   (0.010)   (0.014)   (0.020) 
Average yield loss (%)   0.002**   0.001 - 0.002* - 0.001 
   (0.001)   (0.001)   (0.001)   (0.001) 

Observations 863 (173 farmers) 
Log pseudo likelihood -865.953 
AIC 1879.905 
BIC 2232.176 
Pseudo R2 0.232 

Note: Serial correlation robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. 
Ceteris paribus effects of the interaction elements are estimated but omitted. Data are 
weighted. 
 

5.3. Full peer effects model 

Our prior regression results indicate that session behavior dominates neighbors’ behavior in 

the peer imitation process. Next we attempt to explore its validity. Following ideas by Manski 

(1993, 2000), we thus enter different average peer characteristics (exogenous effects) and 

peer group fixed effects (correlated effects) into equation (2).  

 Table 4 presents its Average Marginal Effects and shows a prevailing influence of average 

peer group behavior. A one unit-increase in the mean group portfolio choice (towards a full 

portfolio uptake) is associated with imitating this pattern by 24.66 percentage points 

(p<0.0001). Logically, these estimates decrease once including other peer and non-peer 

characteristics. The exogenous peer characteristics comprise of the group mean of cultivated 

land size, education, age and farming duration. Yet, having Average Marginal Effects with low 

size effects and without high statistical power (p≥0.058) does not indicate altering behavior 
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with one’s peer’s socioeconomic composition. For completeness, we finally enter peer group 

fixed effects into our regression. This is important because peer groups have unobserved 

characteristics, which may be correlated with individual response. Interestingly, the Average 

Marginal Effects of some sessions are high in scale and significance level (p<0.0001), and point 

at a negative influence on the full portfolio strategy.  

 Lastly, the relationship between index insurance and savings is of interest. As presented in 

Table A2 in the appendix, it shows a correlation effect size between 11.10 and 20.60 

percentage points. However, these are only insignificantly different from zero in the group 

imitation model to slightly significant (p<0.1) in the other specifications.   

 

Table 4: Selected Average Marginal Effects of the MNL model with full peer effects 

 (1) 
None 

(2) 
Only Savings 

(3) 
Only Insurance 

(4) 
Both 

Peer imitation     
Average group portfolio choice - 0.158***   0.035 - 0.124***   0.247*** 
   (0.026)   (0.027)   (0.040)   (0.035) 
Peer group characteristics     
Group mean land size   0.014*   0.015* - 0.015* - 0.014* 
   (0.007)   (0.008)   (0.008)   (0.008) 
Group mean education   0.479 - 0.602   0.495 - 0.372 
   (0.555)   (0.454)   (0.549)   (0.578) 
Group mean age - 0.015 - 0.056*   0.051   0.019 
   (0.033)   (0.032)   (0.043)   (0.036) 
Group mean farming duration - 0.055*   0.046* - 0.041   0.051* 
   (0.033)   (0.025)   (0.035)   (0.031) 
Peer group classifiers     
Session 2.1 - 0.018   0.103 - 0.067 - 0.018 
   (0.090)   (0.098)   (0.117)   (0.119) 
Session 2.2 - 0.127 - 0.001 - 0.007   0.135 
   (0.089)   (0.111)   (0.153)   (0.184) 
Session 3.1 - 0.072   0.121 - 0.052   0.003 
   (0.085)   (0.111)   (0.137)   (0.155) 
Session 3.2 - 0.015   0.307* - 0.188 - 0.104 
   (0.112)   (0.159)   (0.121)   (0.148) 
Session 4.1   0.187 - 0.155***   0.264 - 0.296*** 
   (0.320)   (0.045)   (0.306)   (0.083) 
Session 4.2   0.242   0.219 - 0.149 - 0.312*** 

Continued on next page 
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   (0.164)   (0.167)   (0.115)   (0.100) 
Session 5.1 - 0.036   0.011 - 0.096   0.121 
   (0.093)   (0.074)   (0.117)   (0.122) 
Session 5.2 - 0.129   0.018 - 0.087   0.197 
   (0.087)   (0.126)   (0.187)   (0.190) 
Session 6.1   0.341*** - 0.003 - 0.013 - 0.326*** 
   (0.127)   (0.045)   (0.128)   (0.070) 
Session 6.2   0.394 - 0.140**   0.074 - 0.328*** 
   (0.288)   (0.067)   (0.268)   (0.088) 
Session 7.1 - 0.051 - 0.088   0.323 - 0.184 
   (0.181)   (0.120)   (0.235)   (0.210) 

Experiment, individual and farm 
characteristics 

YES 

Observations 863 (173 farmers) 
Log pseudo likelihood -797.455 
AIC 1826.910 
BIC 2379.118 
Pseudo R2 0.2930 

Note: Serial correlation robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. 
Data are weighted. 
 

6. Discussion 

Our results present the first indication of peer imitation as one social interaction in farmers’ 

risk adaptation choices in general as well as in the context of index insurance particularly. In 

the following we will discuss it in the wider range of imitation processes from different 

disciplines.  

 Following Manski (2000), peer imitation may arise from a mental overload in evaluating the 

most efficient strategy by oneself and trusting other’s perceptive skills. Other scholars argue 

for reasons of uniformity (Bernheim, 1994; Festinger, 1954), social comparison (Festinger, 

1954; Lieberman & Asaba, 2006) or competitive pressure (Majumdar & Venkataraman, 1998). 

But why does group imitation in our setting dominate neighbor imitation? 

 Here we first need to note measurement differences. While neighbor imitation only takes 

peer behavior of maximum two surrounding farmers into account, we assume its 

measurement error to be higher. This is due to lacking data on who of their neighbors is more 
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influential and thus use the average behavior as a proxy. We argue this measurement error to 

no longer be relevant in the average behavior of the session group because it cancels out in 

increasing group size. Besides, one’s experiment neighbors are part of the session group. As 

the sum effect of neighbor behavior cannot explain the group peer effect, we argue the bigger 

group to create a certain dynamic that favors imitation processes.  

 Although the whole session group may naturally form a competitive atmosphere, it was 

not repeatedly emphasized. However, with 7 to 30 farmers per session, it is not possible for 

the individual to observe the performance of all session companions but rather the ones in 

their close surrounding. According to Festinger (1954), decision-makers pre-select individuals 

with similar characteristics they compare themselves to, which requires close observations. 

This leads to incomparability issues with the bigger group and we argue rivalry-based reasons 

to not be crucial. Instead, what really tends to dominate peer imitation is superior trust into 

other’s perceptive skills in times of uncertainty. Derived from that, the bigger surrounding 

may be regarded as a safe environment that evokes connotations of what is suitable 

innovative risk management (social norms). These can then serve as guidance in the complex 

decision on how to best protect one’s farm under uncertainty. Similar has been confirmed as 

‘social proof’ in research on organizational behavior (Lieberman & Asaba, 2006). Hence, the 

bigger surrounding can establish new social norms in innovative risk management, whereas 

the closer surrounding lacks the sufficient critical mass.  

 Within the technology adoption literature, our findings are – as far as we know – the first 

indication for a main influencing peer composition in the imitation process. This is contrast to 

the wide strand of literature focusing on observational learning in social networks (for 

example, J. Cai, 2015; Krishnan & Patnam, 2014; Shikuku, 2019). Our research builds on that 

and argues that it is not the information advantage that matters but the information of a 

credible innovation strategy, which is solely expressed in peer action without knowing its 
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impact yet.  This was previously presumed by Platteau et al. (2017) but until now has not had 

evidence.   

 In addition, previous research highlights the importance of financial resources, 

understanding and trust regarding innovative index insurance. Following these lines, our 

model predicts that higher financial liquidity levels motivate farmers to choose index 

insurance and precautionary savings as climate adaptations. This relation is directly expressed 

in the positive marginal effects of the initial endowment group and indirectly in the negative 

partial derivatives of previous season’s very few rainfalls. Moreover, it seems that credits are 

only used for investing into index insurance, which is in contrast to any arguments of credit 

functioning as a (perfect) index insurance substitute (Cole et al., 2013; Platteau et al., 2017). 

Thus, credit access for lower-income farmers is required to better protect themselves against 

climate shocks. This relevance is also expressed in the higher preference of index insurance 

among farmers with a low agricultural income in reality, compared to their higher-income 

counterparts. In analogy to index insurance demand literature (for example, Barnett et al., 

2008), it entails that index insurance is mostly relevant for lower-income farmers. Logically, 

farmers with lacking trust prefer to invest into precautionary savings solely. It may also explain 

the positive relation with learning effects. Playing more subsequent seasons experimentally 

induces farmers to gain practical experience with the offered portfolio choices, which are 

related to building trust and a practical understanding. However, the relation of sophisticated 

theoretical index insurance understanding reveals something different. Here, stated index 

insurance understanding and strongly believing in online weather does not translate into an 

index insurance preference. Interestingly, this exists among the ones that do not believe in 

online weather only. As both are relevant for truly understanding the index insurance concept, 

it signals the farmers’ inability to truly grasp its concept.  
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 We suggest that financial literacy trainings in groups cannot only enforce real product 

understanding and trust but also exploit peer effects in its natural dynamics. Consequently, 

community-based trainings and credit access for financial constrained but index insurance 

interested farmers can improve real uptake rates of innovation that strengthen climate 

resilience.  

 Finally, investigating determinants of portfolio decisions between index insurance and 

precautionary savings motivates to also explore their intrinsic relation. Our model predicts 

this relationship to be slightly complementary – though under insufficient statistical power.  

 

 

7. Concluding remarks 

In this paper, we present findings from index insurance experiments in Uzbekistan that 

contribute to the more general literature on agricultural climate adaptations. We conclude: 

(1) When deciding for a risk portfolio strategy including innovative index insurance and known 

precautionary savings, farmers tend to strongly imitate the behavior of their bigger 

surrounding, in contrast to their closer surrounding. (2) Other important influences in 

individual portfolio choice are credit uptake, provider trust and practical product 

understanding. Altogether, community-based extension treatments can take advantage of the 

identified peer dynamics, and, improve trust and true product understanding. (3) Index 

insurance additionally seems more relevant for lower-income farmers and our results 

advocate for credit-bundled options to overcome financial constraints for resilience-

enhancing investments. (4) Finally, this analysis enables us to better understand the role of 

savings in risk management and suggests politics to reconsider its significance in rural 

finances.     

 Empirical analysis of causal social interactions often suffers from endogeneity problems. 

Trying to untie those, we control for different peer and non-peer effects in a nonlinear 
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regression model. However, due to significant influences of peer fixed effects, we cannot 

separate out the causal effect of peer imitation. For a clearer understanding future 

investigations are required.  

 It is fundamental that research tries to grasp farmers’ decision-making in innovation 

demand from a more holistic view. The results in this paper are an important first step in 

evincing social dynamics and finances in agricultural innovation adoption. Our policy 

implications are suggestive for providers, political stakeholders and actors in development 

cooperation, and leave room for future research on peer effects in innovation diffusion.    

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

Appendix: Supporting Information 

Table A1. Summary statistics of experimental sample and total population (index insurance pilot region) 

 Experimental sample  Total population 
 Obs Mean SD Min Max  Obs Mean SD Min Max 

Experimental data            
Ø Group portfolio choice 863 2.025 0.568 0.2 3       
Ø Neighbor portfolio choice 863 2.060 0.883 0 3       
Ø Group land size 173 34.319 9.077 18.494 59.750       
Ø Group education 173 3.942 0.192 3.474 4.333       
Ø Group age 173 45.012 2.116 35.8 49       
Ø Group farming duration 173 10.254 1.994 5.75 17       
Experimental session 1 173 0.121 0.328 0 1       
Experimental session 2.1 173 0.058 0.234 0 1       
Experimental session 2.2 173 0.081 0.274 0 1       
Experimental session 3.1 173 0.156 0.364 0 1       
Experimental session 3.2 173 0.087 0.282 0 1       
Experimental session 4.1 173 0.116 0.321 0 1       
Experimental session 4.2 173 0.121 0.328 0 1       
Experimental session 5.1 173 0.052 0.223 0 1       
Experimental session 5.2 173 0.029 0.168 0 1       
Experimental session 6.1 173 0.098 0.299 0 1       
Experimental session 6.2 173 0.035 0.184 0 1       
Experimental session 7.1 173 0.046 0.211 0 1       
Previous season few rain 863 0.200 0.401 0 1       
Previous season very few rain 863 0.199 0.400 0 1       
Initial endowment group 173 2.035 0.820 1 3       
Experimental credit 863 0.211 0.408 0 1       
Round 863 2.997 1.415 1 5       

Continued on next page 
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Survey data            
Subjective credit access 173 0.399 0.491 0 1  685 0.366 0.482 0 1 
Age  173 45.012 10.514 25 84  685 43.834 10.641 17 84 
Education 173 3.942 0.737 2 5  685 3.889 0.813 1 5 
Amount household members 173 4.717 1.496 2 10  685 4.835 1.558 1 10 
Risk aversion 173 0.526 0.501 0 1  685 0.591 0.492 0 1 
Index insurance distrust  173 0.387 0.489 0 1  685 0.415 0.493 0 1 
Index insurance understanding 173 0.965 0.184 0 1  685 0.961 0.195 0 1 
Strong belief in online weather 173 0.671 0.471 0 1  685 0.636 0.481 0 1 
Only rainfed production 173 0.780 0.415 0 1  685 0.731 0.444 0 1 
Total yield (ha) 173 19.793 24.629 0 154  685 30.959 292.996 0 7500 
Agricultural/total income 173 62.688 28.852 0 100  685 62.772 28.925 0 100 
Total household income group 173 8.249 1.491 1 10  685 8.007 1.590 1 10 
Risk management portfolio 173 3.827 1.689 0 8  685 3.631 1.676 0 8 
Danger drought-rel. prod. loss 173 4.099 1.278 0 5  685 3.970 1.315 0 5 
Ø Yield loss/total production  173 68.679 24.854 2 100  685 67.236 24.243 2 100 
NOTE: Education is classified as: 1=elementary school, 2=junior high school, 3=senior junior high school, 4= technical school, 5=university degree. Total household income groups 
include: 1=<1 mill. UZS, 2=1-2 mill. UZS, 3=2-3 mill. UZS, 4=3-4 mill. UZS, 5=4-5 mill. UZS, 6=5-10 mill. UZS, 7=10-15 mill. UZS, 8=20-25 mill. UZS, 9=25-30 mill. UZS, 10=>30 mill UZS. 
Risk management portfolio captures the amount of applied risk strategies (crop diversification, diversification to greenhouse production, livestock, low-cost production, off-farm 
employment, financial reserves, agricultural insurance, irrigation technologies).  



 
 

Table A2: Correlation effect in the bivariate probit model 

 Group imitation  
model 

Neighbor 
imitation model 

Full peer effect 
model 

Correlation effect  0.111   0.134* 0.138*  
(rho)  (0.077)  (0.080)  (0.080) 

Observations 863 (173 farmers) 863 (173 farmers) 863 (173 farmers) 
Log pseudo likelihood -863.263 -885.105 -846.755 

Note: Serial correlation robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. 
All variable estimates are omitted. Data are weighted. 
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