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Abstract 

 Index insurance is an attractive means to mitigate weather-related shocks. 

However, little is known about the direct impact of insurance payouts on long-term 

consequences. Using random distribution of discount coupons as exogenous 

variations, this paper identifies causal impacts of Index-Based Livestock Insurance 

payouts on livestock wealth in a pastoral-dominant society of northern Kenya. In 

this region, the presence of asset-based poverty traps, represented by bifurcated 

herd size dynamics, was established in the previous literature. Since falling into a 

poverty trap zone leads to chronic poverty, maintaining herd size through insurance 

payouts could be helpful. Our results show that households with payouts are 

significantly less likely to sell and slaughter their livestock. Further subsample 

analysis suggests that the effects on households below the poverty trap threshold 

are mostly similar to the full sample results. These results suggest that insurance 

payouts contribute to escape from a poverty trap. As policy proposals, we suggest 

the provision of insurance bundled with credits and expansion of mobile banking 

to enhance the benefits of index insurance against poverty traps.  
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supported by the International Livestock Research Institute (ILRI), Cornell University, the BASIS Research Program 
at the University of California, Davis and Syracuse University, in collaboration with an evolving set of implementing 
partners (Equity Bank, UAP Insurance Company, APA Insurance Company, and Takaful Insurance of Africa). 
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I. Introduction 

Poor households in developing countries are highly vulnerable to weather-related risks. Since private 

insurance markets cannot function well in the presence of asymmetric information, those poor 

households have developed informal coping strategies, such as community mutual assistance and 

individual self-insurance (Morduch, 1999). However, it is recognized that these informal insurance 

schemes cannot completely offset losses from aggregate shocks (Fafchamps et al., 1998; Morduch 

1999; Kazianga and Udry, 2006).2 Uninsured risk not only affects household welfare now, but also 

has long-term negative impacts (Dercon, 2004). When households face shocks, protecting assets 

becomes especially important if there exists a poverty trap based on the asset level. Under the poverty 

trap hypothesis, there are multiple-equilibria of assets over time, where households become poorer as 

time goes on if the asset level drops below a critical threshold. Uninsured shocks can thus trap 

vulnerable households in impoverished positions for a long time. 

To support farmers and pastoralists in developing countries against weather risk and chronic 

negative impacts through poverty traps, index insurance has been recently introduced in developing 

countries. To overcome inherent problems of traditional insurance, including moral hazard and adverse 

selection under asymmetric information, cost of loss verification, and enforcement of a contract, 

payouts of index insurance are determined not by actual losses, but by exogenous publicly observable 

index like rainfall, temperature or vegetation levels (Miranda and Farrin, 2012). Although there might 

be a potential problem of basis risk, which is the difference between actual loss and loss predicted by 

the index, previous literature shows that index insurance benefits poor households through two 

channels. One is the effect on ex-ante resource allocation (which we will call the “investment-

promoting effect”), which enables agricultural households to invest in higher risk, but higher return 

activities (e.g., Cole et al., 2017). The other is compensating ex-post losses through indemnity payouts 

                                                   
2 Jack and Suri, (2014) report that mobile money makes possible risk sharing with distant places recently in Kenya. 
They find that consumptions of the mobile-money users were not affected by shocks. 
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(which we will call the “payout effect”), which helps agricultural households recover from shocks 

relatively quickly (Mude et al., 2010). While a number of studies on the impacts of index insurance is 

growing, still less is known about the aforementioned payout effect, as the existing studies mostly 

focus only on the ex-ante investment-promoting effect (Chantarat et al., 2017; Jensen et al., 2017; 

Janzen et al., 2018; Bertram-Huemmer and Kraehnert, 2018). 

This paper fills that research gap with focus on an index-based livestock insurance (IBLI) 

project launched in northern Kenya in 2010, which aims to protect livestock－the most important asset 

in the region－against droughts. Since pastoralist livelihoods in the region depend largely on livestock 

production, they are vulnerable to frequent and catastrophic droughts that lead to massive livestock 

death. Such a massive livestock loss has a particularly important welfare implication in this region as 

the presence of a poverty trap based on the number of livestock holdings is established in the previous 

literature. However, under the coverage of index insurance, victims of the drought might have been 

able to mitigate the downside shock through receiving indemnity payouts. Therefore, the most 

important question the present paper addresses is: “Can receiving insurance payouts prevent 

households from slipping down a poverty trap zone when households experience the drought?” Based 

on the poverty trap hypothesis, this paper examines the effect of IBLI payouts on livestock assets after 

the drought, by dividing benefits of index insurance into the investment-promoting effect and payout 

effect.  

To identify the impact of IBLI payouts on livestock wealth, this paper uses three-year panel 

surveys from 2009 to 2012. To overcome the challenge of self-selection of insurance uptake, we use 

randomly distributed discount coupons as an instrument. Based on the instrumental variable (IV) 

approach, we first analyze the average impacts of payouts on household livestock wealth after the 

shock. In addition, motivated by Janzen et al. (2018) who study the differential benefits of index 

insurance between asset poor and rich, we conduct subsample analysis on poor households, whose  
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initial herd size is below the critical threshold of the poverty trap presented by the previous literature 

in our survey region.  

 Our empirical findings are summarized as follows. While we do not find direct evidence 

that households with payouts increase their herd size, results show that they are significantly less likely 

to sell and slaughter their livestock. Our results do not support that reduction of selling and 

slaughtering livestock causes to reduce consumption and increase transfer received. We also find that 

those who purchase IBLI reduce to sell their livestock even without payouts through the investment-

promoting effect. Further subsample analysis shows that the payout effect on poor households is 

similar to the results of full sample analysis. On the other hand, we do not find any evidence on the 

existence of the investment-promoting effect for the poor households. We conjecture that the latter 

result would be because the poor households face binding credit constraints, which prevents them from 

fully benefiting from the purchase of index insurance.  

 Our contributions to the existing literature are twofold. Firstly, to the best of our knowledge, 

this study is the first to empirically distinguish an ex-ante investment-promoting effect from an ex-

post payout effect of index insurance. Since a handful of previous studies on ex-post effects classifies 

sample households only into the insured and uninsured, the results of ex-post effect may include both 

investment-promoting and payout effects. By highlighting impacts of insurance uptake with and 

without payouts, this paper shows that IBLI helps avoid reducing livestock through both promoting 

investment and compensating losses by indemnity payouts. Secondly, our study is one of the first 

studies to examine the impact of index insurance in relation to poverty traps (Chantarat et al., 2017; 

Janzen and Carter, 2018). This paper verifies the hypothesis that payouts of index insurance can 

prevent pastoralist households from trapping into poverty traps when a shock happens through 

reducing their distress sales and slaughter. 

 The rest of the paper is organized as follows. Section II provides the review of the literature 
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about index insurance impacts. Section III discusses a conceptual framework of a poverty trap 

hypothesis. Section IV describes our research setting and data. Section V provides our empirical 

models to estimate the causal impact of the insurance payouts. Section VI provides results of the 

estimation. Section VII summarizes our paper and Section VIII offers policy proposals. 

 

II. Review of Existing Studies on the Impact of Index Insurance 

There have been growing studies on the benefits of index insurance in developing countries, which 

highlight two channels of positive impacts on households against risk: invest-promoting and payout 

effects.  

 Most of the existing literature focused on investment-promoting effect on ex-ante farmer’s 

investment decisions. A common response to uninsured risk is to allocate limited resources to lower 

profit opportunities in order to reduce exposure to risk (Rosenzweig and Binswanger, 1993). A main 

conclusion drown from the studies of investment-promoting effect is that index insurance encourages 

investment in higher risk activities with higher expected profits. Growing studies reveal the existence 

of the investment-promoting effect by using data of various products including crops, livestock, 

tobacco, and cotton, in different countries (Hill and Viczeisza, 2012; Mobarak and Rosenzweig, 2012; 

Cai et al., 2015; Cai, 2016; Elabed and Carter, 2014; Miura and Sakurai, 2015). For example, Cole et 

al. (2017) find that insurance provision induces farmers to allocate more agricultural inputs to higher-

return but rainfall-sensitive cash crops. Karlan et al. (2014) show that mitigating risk by providing 

index-based insurance leads rural Ghanaian farmers to invest more in their farms and increase their 

expected farm profits. In the context of a pastoral society, Jensen et al. (2017) show households with 

IBLI coverage in northern Kenya increase investments in livestock health.  

 While the investment-promoting effect of index insurance is important, only few papers 

assess ex-post impacts through the payout effect, i.e., how household welfares are affected by 
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receiving indemnity payouts after the shocks (Chantarat et al., 2017; Jensen et al., 2017; Janzen et al., 

2018; Bertram-Huemmer and Kraehnert, 2018). Jensen et al. (2017) find that households with IBLI in 

northern Kenya reduce distress sales of livestock during droughts and increase in income per adult 

equivalent. Bertram-Huemmer and Kraehnert, (2018) indicate that the payments of IBLI in Mongolia 

has a large positive effect on faster recovery from shock-induced asset losses including herd size than 

comparable uninsured households one to three years after the shock, but the effect decreases after four 

years. Tnsue et al. (2018) find that purchase of IBLI significantly reduces herd offtake, which is a 

major risk coping strategy for pastoralists and could lead to difficulties in recovering after the shock, 

in Borena zone of Ethiopia neighboring area of our sites. Janzen et al. (2018) also focus on IBLI in 

northern Kenya and find that asset poorer households reduce destabilizing food consumption, while 

richer households reduce selling assets, both of which can be seen as serious long-term economic 

repercussions.  

 However, the existing studies fail to assess the clean impact of ex-post payout effects. Since 

they examine the benefits of index insurance as the differences only between insured and uninsured, 

the results may include both investment-promoting effect and payout effect of index insurance. It is 

not clear that those benefits such as increased income come from promoting high-return activities 

through investment-promoting effect or compensating for the losses through payout effect after shocks. 

By focusing on actual receipt of payouts besides insured by IBLI, we identify investment-promoting 

effect and payout effect separately. 

 

III. Conceptual Framework of Poverty Trap Hypothesis 

Several studies show that there is a poverty trap based on the herd size measured by Tropical Livestock 

Units (TLUs) in pastoral dominant societies including our survey region (Lybbert et al., 2004; Barrett 
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et al., 2006; Carter et al., 2007; Toth 2015; Chantarat et al., 2017) , which guides our paper.3 This is 

explained by the bifurcated dynamics of livestock holdings, meaning that household livestock assets 

above a certain threshold reach a high equilibrium while those below reach a low level.  

Figure 1 shows our conceptual framework based on the previous literature. This represents 

a relationship between the household livestock holdings, measured by TLUs, at time t and t+1. The 

diagonal degree line represents a point at which herd size at time t+1 is expected to be the same as 

herd size at time t. If the herd size at time t is above the diagonal line, it grows larger and larger until 

reaching a high steady state, otherwise it shrinks and eventually reaches a low steady state. In this 

theory, slipping down to a poverty trap zone through temporal livestock losses brings the chronical 

impoverished situations in the future.  

Following discussions of Chantarat et al. (2017) on the poverty trap hypothesis in our region, 

we assume the threshold value of TLUs to be 15 per household, which is consistent with previous 

studies on neighboring communities (Lybbert et al., 2004; Barret et al., 2006; Santos and Barrett, 

2011).4 In this setting, it is important for households with less than 15 TLUs to increase their TLUs to 

escape from the poverty trap, and reach to a high equilibrium. 

 

IV. Research Setting and Data 

This paper uses data from Marsabit districts in northern Kenya, covering the following sixteen sub-

locations: Dakabaricha, Dirib Gombo, Sagante, Bubisa, El Gade, Kalacha, Turbi, Karare, Kargi, 

Kurkum, Logologo, Illaut, Lontolio, Loyangakani, Ngurunit and South horr. Marsabit district is a 

typical place of Africa’s arid and semi-arid areas, where pastoral systems are dominant. The sample 

                                                   
3 1 TLU is equivalent to 1 cattle, 0.7 camel or 10 sheep/goats. 
4 Note that these studies conclude the critical threshold in some range because the actual position is unknown. 
Lybbert et al. (2004) estimate a threshold of ten to fifteen, Barret et al. (2006) ten to twelve, Santos and Barrett, 
(2011) seven to ten TLUs per households. Therefore, we check another threshold value, 12 TLUs per household, as 
the sensitivity check of our analysis. 
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households were randomly chosen by meeting the proportional to the relative number of households 

in each sub-locations (Ikegami and Sheahan, 2017). In this area, animal husbandry has been a key 

element of economic and cultural identity. The major species of livestock that pastoralists own in this 

region are: cattle, camels, goats, and sheep. In northern Kenya, there are usually two major rainy 

seasons per year. One is a long rainy season during March-May, followed by a long dry season (June-

September). The other one is a short rainy season from October-December followed by a short dry 

season (January-February).  

 Although livestock is a key means of income, they also come with risks. Pastoralists are 

often exposed to remarkable risks due to the frequent and terrible droughts. When there is little rain, 

especially over two rainy seasons in a row, catastrophic herd losses are likely to happen (Chantarat et 

al., 2017). In this region, there were 28 major droughts for the last 100 years, 4 of which occurred in 

the last 10 years (Ikegami and Sheahan, 2017). Once drought happens, pastoralists suffer high 

livestock mortality because of the decrease in vegetation which their livestock eat. Lybbert et al. (2004) 

report that during the cycle of drought and recovery, livestock mortality rate can be massive up to 50-

80% for cattle and 30% for sheep and goats.  

When pastoralists face a drought, they may sell their livestock, reduce consumption, or 

borrow money as a short-term coping strategy to mitigate shocks (WFP, 2010). For example, Ngigi et 

al. (2015) shows that climatic shocks negatively affect households’ livestock holdings through 

livestock distress sales and death, although livestock sales does not effectively compensate for the loss 

in the face of shock because everyone tries to sell it at the same time, reducing its prices (Fafchamps 

et al., 1998; Barrett et al., 2003). Under the poverty trap hypothesis in our context, the reduction of 

livestock can cause households to be slipped down to the poverty trap zone, pushing households into 

impoverished states for a long period (Chantarat et al., 2017). Therefore, maintaining herd size against 

shocks is extremely important to avoid poverty traps in the long run. 
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 To help pastoralists manage devastating drought-related livestock mortality and hence long-

term welfare losses, an IBLI pilot project was launched in Marsabit Districts of northern Kenya in 

January 2010. IBLI uses an index of predicted average livestock mortality rates, which is mainly 

constructed by a numerical indicator of vegetation availability recorded by satellite, i.e., Normalized 

Differenced Vegetation Index (NDVI). Since IBLI in our study was carefully developed through 

longitudinal household-level herd data and NDVI, the basis risk could be minimized (Chantarat et al., 

2012). One unique design of our IBLI is that discount coupons, which allow households to purchase 

IBLI cheaper, are distributed randomly.  

 Table 1 reports the timeline of events related to this study. IBLI is sold over two periods a 

year (August-September and January-February) just before the two rainy seasons. To purchase IBLI, 

households choose how many TLUs they want to insure for a given period.5 The insurance premium 

is different by sub-locations where households live. Indemnity payouts are triggered when predicted 

livestock mortality index exceeds a 15 percent, and the amount increases in proportion to predicted 

livestock mortality index. This paper focuses on the 2010-2011 East Africa drought, which caused 

great livestock mortality. In the late 2010, rangelands began to decrease feed staff without long rains. 

The average number of TLUs per household decreases rapidly through the drought.6 To study the 

impacts of IBLI payouts on livestock wealth after the drought, a pre-intervention baseline survey was 

carried out (October - November in 2009) and the follow-up surveys were implemented annually. Our 

panel dataset includes various variables, for example, household basic demographic characteristics, 

livestock accounting, including offtake and slaughter, informal risk-sharing and IBLI contracts. From 

2009 to 2012, there were three-time IBLI sales and an indemnity payout triggered at the second payout 

period. Of all households who purchased IBLI during the second payout period, about 8.2% was able 

                                                   
5 1st and 2nd sales contracts cover from March to November while 3rd sales contract covers from October to 
September (next year).  
6 Our data shows that average TLU holdings per household are 21.32 in 2009, 19.01 in 2010, 13.50 in 2011 and 
11.43 in 2012 respectively. 
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to receive indemnity payouts. 

Table 2 reports summary statistics measured by the baseline survey in 2009. The average 

household size is 5.64. 63% of household head is male. The average age of household head is 47.83. 

The average years of education of household head is only 1.18 years. Most of the households (92%) 

own livestock, and average TLU holdings are 21.32. The average annual income is only 46790 Kenyan 

Shillings (KSh).7 The average income ratio of livestock is 54%, meaning that their livelihood mostly 

depends on livestock activities. Some households invest in vaccination and other veterinarian service 

as an investment for their livestock. Only 20% of households have savings. The amount of savings, 

weekly food consumption, receiving transfers and giving transfers total 6880, 1401, 2287, and 654 

KSh, respectively. On average, households join 0.54 of social groups, for example, women’s group or 

youth group. 

 Discount coupons were randomly distributed to encourage households to purchase IBLI and 

generate exogenous variations in IBLI uptake. In each sales period, 60% of surveyed households were 

randomly chosen to receive the discount coupons offering a 10-60% discount on the first fifteen TLUs 

insured.  

 In order to check covariate balances by the distribution of discount coupons, we compare 

key household characteristics between households which have received discount coupons at least once 

and which have never (Table 3). As expected, only few characteristics are significantly different 

between these two groups. Households that received coupons are less likely to be fully settled, male 

household head, less years of education, and more members of households. Although discount 

coupons were randomly distributed and only few characteristics are significantly different, these 

variables are jointly significantly different between recipients and non-recipients (F=2.189). This 

imbalance may potentially affect estimation results. To avoid it, we include these household 

                                                   
7 1 Kenyan Shilling = 0.0097 USD as of November 17, 2018 (https://www.xe.com/) 
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characteristics as control variables of regressions below. 

 

V. Estimation Strategy 

To identify a clean payout effect, this paper focuses on whether households actually received 

indemnity payouts or not, in addition to insured by IBLI. Since the decision to insure is highly likely 

to be endogenous and depend on unobservable household characteristics, this may generate bias of the 

Ordinary Least Squares (OLS) estimation. To avoid it, we employ an IV approach by using the average 

amount of discount coupons received as an instrument, which would be strongly correlated with the 

decision to purchase IBLI, but would not be correlated with error term in the following regression 

because it is randomly distributed. 

 Using an IV approach, we estimate the local average treatment effect (LATE) of insurance 

uptake as follows. We first predict the IBLI uptake of household i, in sub-location j in the following 

way.  

  

(1)    𝐼𝐵𝐿𝐼𝑖𝑗,1𝑠𝑡2𝑛𝑑3𝑟𝑑 = 𝛼0 + 𝛼1𝑫𝒊𝒔𝒄𝒐𝒖𝒏𝒕_𝒓𝒂𝒕𝒆𝒊𝒋,𝟏𝒔𝒕𝟐𝒏𝒅𝟑𝒓𝒅 + 𝛼2𝑋𝑖𝑗,1𝑠𝑡 + 𝛼3𝐴𝑅𝐸𝐴𝑗 + 𝜖𝑖𝑗 

 

where 𝐼𝐵𝐿𝐼𝑖𝑗,1𝑠𝑡2𝑛𝑑3𝑟𝑑 is the number of uptake during three sales period, 𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑟𝑎𝑡𝑒𝑖𝑗,1𝑠𝑡2𝑛𝑑3𝑟𝑑 

is the average amount of discount coupons received in the three sales period, 𝑋𝑖𝑗,1𝑠𝑡 is a vector of 

baseline household characteristics which can affect uptake, 𝐴𝑅𝐸𝐴𝑗 represents area fixed effect based 

on the sub-locations and 𝜖𝑖𝑗 is the error term.  

We then estimate LATE of insurance and payouts on livestock assets and welfare outcomes 

at round 4 household survey to see both investment promoting and payout effects after the drought, 

by using the following second stage regression. 

 

(2)    𝑌𝑖𝑗,4𝑡ℎ = 𝛽0 + 𝛽1𝐼𝐵𝐿𝐼̂𝑖𝑗,1𝑠𝑡2𝑛𝑑3𝑟𝑑 + 𝛽2𝑷𝑨𝒀𝑶𝑼𝑻𝒊𝒋,𝟐𝒏𝒅 + 𝛽3𝑋𝑖𝑗,1𝑠𝑡 + 𝛽4𝐴𝑅𝐸𝐴𝑗 + 𝑢𝑖𝑗 
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where 𝑌𝑖𝑗,4𝑡ℎ  includes outcomes of livestock assets and welfare status related to the poverty trap 

hypothesis at round 4 household survey. 𝐼𝐵𝐿𝐼̂𝑖𝑗,1𝑠𝑡2𝑛𝑑3𝑟𝑑 is the predicted number of purchasing IBLI 

obtained from the first stage regression. 𝑃𝐴𝑌𝑂𝑈𝑇𝑖𝑗,2nd is the total amount of indemnity payouts 

received in 2nd IBLI indemnity payouts. 8  𝑋𝑖𝑗,1𝑠𝑡  and 𝐴𝑅𝐸𝐴𝑗  are again baseline household 

characteristics and sub-location fixed effect, respectively. 𝑢𝑖𝑗 is error term. We use 1st, 2nd and 3rd 

IBLI sales data, and 2nd indemnity payout period data which is triggered by 2nd IBLI sales, because 

there were no other payouts triggered in our observation period.9 

 In this regression, we can see the payout effect as 𝛽2, whereas the investment-promoting 

effect as 𝛽1 because this coefficient shows the net impact of IBLI uptake on outcomes when there is 

no payout. If there is any statistically significant effect of 𝛽1 , it would mean some changes in 

preference or behavior happen to the policyholders. Since poverty trap hypothesis in our context is 

based on the herd size, the effectiveness of payouts on avoiding the poverty trap is measured by 𝛽2 

on livestock-related outcomes such as herd size and the number of offtake after the drought. 

 To link our analysis with the poverty trap hypothesis, as in Janzen et al. (2018), we further 

employ the same regressions above by using subsample of households with poor TLUs (TLUs<15) 

discussed in section III. To check the sensitivity of our results, we also employ the same regressions 

with another possible threshold, 12 TLUs. 

 

VI. Results 

Table 4 reports the result of the first stage regression. The results show that there is a causal impact of 

the average value of discount coupons received on the number of purchasing IBLI among three sales 

                                                   
8 Since we control the number of purchases of IBLI, payouts can be seen as an exogeneous variable based on the 
index which household behavior cannot affect. 
9 1st IBLI payouts were not triggered in any sub-locations, and 3rd IBLI payouts were happened after our 
observation period. 
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periods. Precisely, one percent increase in discount rates significantly increase the number of 

purchasing IBLI by 0.0134 in three sales periods.  

 Table 5 shows the results of the second-stage regression. The most interesting variable to 

see payout effect is the coefficient of payout/1000.10 As column (1) shows, we do not find direct 

evidence that receiving payouts increases TLUs owned after the shock, contrary to our expectation 

based on Bertram-Huemmer and Kraehnert. (2018), who suggest IBLI payments significantly increase 

herd size in Mongolia. One possible explanation of this is because payouts are limited in our sample. 

Another is the difference of the identification strategy, meaning that their results may include both 

investment-promoting effect and payout effect. 

 However, columns (2) and (3) report positive long-term implications for increasing herd size 

that payouts significantly help pastoralist households not to sell and slaughter their livestock. These 

results are in accordance with reports by Janzen et al. (2018) and Jensen et al. (2017), both of which 

discuss IBLI effects on reducing distress sales of livestock after a shock in our survey region. These 

results are also consistent with Tnsue et al. (2018), who reveal that purchasing IBLI has significantly 

positive effect on reducing herd offtake in Borena zone of Ethiopia, neighboring our survey region. 

These results imply that receiving payouts help maintain their herd size when they suffer from 

droughts.  

 Column (5) reports payout effect on annual income after the drought. Although households 

with payouts are less likely to sell and slaughter their livestock as discussed above, we do not find 

evidence that their income becomes larger. 

 Although payouts seem to help maintain their herd size, one concern may be that payouts 

cause households to take other coping strategies against shocks. For example, victims of a drought 

may cut consumption instead of selling their livestock, which may also bring long-term negative 

                                                   
10 We divide total amount of payouts by 1000 to make it easy to see the results. 
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impacts through loss of human capital (Hoddinott, 2006). Surely, keeping herd size is important, but 

other investments are also important. Columns (6), (7), and (8) report the payout effect on weekly food 

consumption, the amount of transfer given to friends or relatives, and the amount of transfer received 

from friends or relatives, respectively. There is no evidence that receiving payouts significantly lead 

to reduce consumption. We also do not find that payouts reduce transfer given or increase transfer 

received. These results suggest that indemnity payouts prevent households from losing their livestock 

while they do not cause to take other negative long-term strategies. 

 While payouts seem to have positive impacts on household livestock assets, we also find 

supporting evidence of the existence of an investment-promoting effect, interpreted by the coefficient 

of predicted IBLI purchases, on livestock assets and household welfare. Our results show that 

investment-promoting effect leads households to be less likely to sell their livestock, although we do 

not find any other significant effects.  

 In addition to the treatment effects on full sample households, we examine the effects on 

poor households by using only subsamples.11 Table 6 presents our results of regression for TLU poor 

households.12 The results are almost similar to the full sample analysis above but several findings are 

worth noting. Firstly, payout effects on reducing livestock selling and slaughtering seem to be larger 

than the full sample results above. This implies that poor households gain more benefits from index 

insurance through the payout effect. Secondly, we do not find any investment-promoting effect on 

poor households, in contrast to our full sample analysis. There are two plausible reasons for this. Firstly, 

poor households face binding credit constraints, where they cannot invest in both purchasing IBLI and 

livestock-related high-return activities such as vaccinations and other veterinarian services. Secondly, 

the priority of other consumptions such as food is higher for poor households while they underestimate 

                                                   
11 We also examine the effects on rich households. See the results of first stage and second stage regression on 
Appendix Table 1 and Appendix Table 2. 
12 Similar to the average results above, discount coupons statistically increase the demand of households with 
smaller TLUs for IBLI. See Appendix Table 3 the first stage regression of IBLI demand for poor households 
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the benefits of IBLI.  

 To check the sensitivity of our analysis, we also employ subsample regressions by using 

another threshold value, 12 TLUs, which Lybbert et al. (2004) propose. Our results presenting Table 

7 are mostly similar with the subsample analysis above.13 

 

VII. Summary of the Study  

Index insurance has attracted much attention as a weather-related risk mitigating means in developing 

countries. Previous studies reveal that purchasing index insurance leads households to invest in higher 

risk and higher return activities (e.g., Cole et al., 2017). However, little is known about the direct 

impact of insurance payouts on welfare after the shocks with few exceptions (Jensen et al., 2017; 

Janzen et al., 2018; Bertram-Huemmer and Kraehnert, 2018; Chantarat et al., 2017). Using random 

distribution of discount coupons as exogenous variations, this paper identifies causal impacts of Index-

Based Livestock Insurance payouts on livestock assets in pastoral-dominant society of northern Kenya, 

where the presence of poverty traps based on the herd size was established in the previous literature.  

 Our results suggest that indemnity payouts help households avoid poverty traps. While we 

do not find direct evidence that payouts significantly increase their herd size, our results show that 

households with payouts are significantly less likely to sell and slaughter their livestock, which is 

consistent with Jensen et al. (2017), Janzen et al. (2018), and Tnsue et al. (2018). Our results do not 

support that this causes to reduce consumption or increase transfers received from relatives or friends. 

Further analysis with subsample of poor households shows similar results to full sample analysis, 

except for that purchase of IBLI does not promote high-return investment for poor households. 

 This paper shows two implications. Firstly, index insurance can help households through 

indemnity payouts after a shock, in addition to ex-ante investment-promoting effect studied by the rich 

                                                   
13 See Appendix Table 4, the first stage regression of IBLI demand for poor households by using TLUs=12 as a 
threshold. 
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literature. Secondly, index insurance may have positive impacts on long-term poverty, given that 

payouts help households maintain their herd size where the poverty trap hypothesis based on herd size 

was found. 

 We admit that our analysis is not free from limitations. Firstly, some possible effects may 

not be statistically significant since the number of households who received indemnity payouts were 

limited. Bertram-Huemmer and Kraehnert, (2018) find evidence that IBLI has significant positive 

impact on herd size, but we do not find evidence that our IBLI increases herd size through either 

investment-promoting or payout effect. Secondly, while our results provide suggestive evidence of the 

impact of IBLI against poverty traps, we cannot conclude that payouts actually have significant effects 

on long-term consequences. Although keeping livestock is important in our setting, we are not 

perfectly sure whether payouts now will lead bifurcated asset dynamics in the future. For future work, 

it is critical to examine the long-term data to directly conclude whether payouts actually prevent a 

poverty trap. 

 

VIII. Policy Proposal 

Our key findings can be summarized as follows. Firstly, indemnity payouts of index insurance can 

prevent a poverty trap. Secondly, we do not find evidence of investment-promoting effect for poor 

households. Thirdly, the demand for index insurance is sensitive to price based on the results of the 

first stage regression. Based on these findings, one important policy implication drawn from the 

present study to increase the uptake and benefits of index insurance against poverty traps is to relax 

credit constraints for poor households. Indeed, poor households seem not to have enough financial 

capacities to invest in livestock when purchasing IBLI. Consistent with this view, Chantarat et al. 

(2017) conclude by simulating dynamic benefits of IBLI that IBLI needs to be complemented by 

promotion of asset accumulation programs for poor households to make IBLI work. To mitigate the 
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financial barriers of the poor, we suggest two policy recommendations for the IBLI in Kenya and 

possibly for index insurance in general: insurance sales bundled with credits and expansion of mobile 

banking. 

 

Insurance Sales Bundled with Credits 

To increase the impacts of index insurance through investment-promoting effect for poor households 

to avoid poverty traps, it would be recommended that the government makes platforms for insurance 

companies and microfinance institutions (MFIs) to cooperate with each other and provide index 

insurance bundled with micro credits. Concretely, index-based insurance will be sold with the 

opportunity to borrow money through MFIs. 

 This may benefit poor households to avoid poverty traps. Firstly, this stimulates investment 

in higher profitable activities through relaxing credit constraints while their risks are mitigated by 

index insurance. Secondly, this may increase the beneficiaries of index insurance. As our result of first 

stage regression shows, discount coupons significantly increase the uptake of insurance. Similarly, the 

provision of credits may increase the demand for index-based insurance. 

 This policy seems to be feasible based on the previous studies. Aside from few exceptions 

such as Giné and Yang (2009), who study that the provision of weather insurance decreases the demand 

for credits to invest in higher profitable opportunities, previous studies show that the insurance sales 

bundled with credits have positive impact on uptake and taking higher return activities in different 

countries (Gine et al., 2007; Carter et al., 2011; Cole et al., 2013; Liu et al., 2013; McIntosh et al., 

2013; Karlan et al., 2014; Marr and Belissa, 2018). Costs of this policy should not be prohibitive 

because this is a market-based approach. Once the government creates the platforms where insurance 

companies and MFIs can cooperate with low costs, they get an incentive to cooperate to maximize 

their profits. Therefore, this policy seems sustainable to help poor households. 
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Expansion of Mobile Banking 

Another recommendation to the government is to expand a mobile banking system. This may 

contribute to increase uptake and cope with the basis risk problem, which prevents households from 

purchasing index insurance (Miranda and Farrin, 2012; Jensen et al., 2018).  

 Firstly, the expansion of mobile banking can reduce the transaction costs of index insurance, 

such as the distribution of insurance and payouts . Since most of the poor agricultural households live 

in remote areas, the transaction costs may still be expensive. If the platform of mobile banking systems 

are well developed, insurance companies can reduce the insurance premium, and then larger number 

of poor households are likely to be the beneficiaries of index insurance.  

 Secondly, mobile banking can enable households to strengthen informal risk sharing from 

long distances (Jack and Suri, 2014). This is important because index insurance has a basis risk, 

implying that households may not be able to receive indemnity payouts even if they are damaged by 

a weather shock. To mitigate this idiosyncratic risk, informal risk sharing through mobile money can 

be helpful because relatives and friends who live at a distance may not suffer from the same weather 

shocks, and could help victims of the basis risk. 

 All the government has to do is to subsidize mobile-money industries. Since this system is 

already developed by private company efforts such as M-Pesa in Kenya, the subsidies should focus on 

the area where profit maximizing companies cannot reach, for example, the expansion of mobile 

network coverage in rural areas. This policy seems also sustainable because, once initiated, the rest of 

operations can be based on market mechanisms. 

 

Reference 

[1] Barrett, Christopher, B., Francis Chabari, DeeVon Bailey, Peter D. Little, D. Layne Coppock. 

2003. Livestock Pricing in the Northern Kenyan Rangelands, Journal of African Economies, 

Volume 12, Issue 2, 1 June 2003, Pages 127–155, https://doi.org/10.1093/jae/12.2.127 



19 

[2] Barrett, Christopher, B., Paswel P. Marenya, John McPeak, Bart Minten, Festus Murithi, Willis 

Oluoch-Kosura, Frank Place, Jean C. Randrianarisoa, Jhon Rasambainarivo, and Justine 

Wanglia. 2006. Welfare dynamics in rural Kenya and Madagascar. Journal of Development 

Studies. 42(2): 248–277. 

[3] Bertram-Huemmer, Veronika, and Kati Kraehnert. 2018. Does index insurance help 

households recover from disaster? Evidence from IBLI Mongolia. American Journal of 

Agricultural Economics. 100(1):145–171. 

[4] Cai, Hongbin, Yuyu Chen, Hanming Fang, and Li-An Zhou. 2015. The Effect of 

Microinsurance on Economic Activities: Evidence from a Randomized Field Experiment, 

Review of Economics and Statistics, Volume 97 | Issue 2 | May 2015 p.287-300 

[5] Cai, Jing. 2016. "The Impact of Insurance Provision on Household Production and Financial 

Decisions." American Economic Journal: Economic Policy, 8 (2): 44-88.Hill, R.V. & Viceisza, 

A. Exp Econ (2012) 15: 341. https://doi.org/10.1007/s10683-011-9303-7 

[6] Carter, Michael R., Lan Cheng, and Alexander Sarris. 2011. The impact of interlinked index 

insurance and credit contracts on financial market deepening and small farm productivity. In 

Annual Meeting of the American Applied Economics Association, Pittsburgh PA, July, pp. 24-

26. 

[7] Carter, Michael. R., Peter D. Little, Tewodaj Mogues, and Workneh Negatu. 2007. Poverty 

traps and natural disasters in Ethiopia and Honduras. World Development, 35(5), 835–856. 

[8] Chantarat, Sommarat, Andrew G. Mude, Christopher B. Barrett, Michael R. Carter. 2012. 

Designing Index‐Based Livestock Insurance for Managing Asset Risk in Northern Kenya. 

Journal of Risk and Insurance. 80 (1): 205-237. 

[9] Chantarat, Sommarat, Andrew G. Mude, Christopher B. Barrett, and Calum G. Turveyc. 2017. 

Welfare Impacts of Index Insurance in the Presence of a Poverty Trap. World Development 

Vol. 94, pp. 119–138. 

[10] Cole, Shawn, Xavier Giné, Jeremy Tobacman, Petia Topalova, Robert Townsend, and James 

Vickery. 2013 Barriers to household risk management: Evidence from India. American 

Economic Journal: Applied Economics 5, no. 1: 104-35. 

[11] Cole, Shawn, Xavier Giné, and James Vickery. 2017. How does risk management influence 

production decisions? Evidence from a field experiment. The Review of Financial Studies. 

30(6): 1935–1970.  

[12] Dercon, Stefan. 2004. Growth and shocks: evidence from rural Ethiopia, Journal of 

Development Economics 74 (2004) 309 – 329 

[13] Elabed, Ghada, and Michael R. Carter. 2014. "Ex-ante impacts of agricultural insurance: 

Evidence from a field experiment in Mali." University of California at Davis 



20 

[14] Fafchamps, Marcel, Christopher Udry and Katherine Czukas. 1998. Drought and saving in 

West Africa: are livestock a buffer stock? Journal of Development Economics, Volume 55, 

Issue 2, April 1998, Pages 273-305 

[15] Giné, Xavier, Robert Townsend, and James Vickery. 2007. Patterns of rainfall insurance 

participation in rural India. The World Bank. 

[16] Giné, Xavier, and Dean Yang. 2009. Insurance, credit, and technology adoption: Field 

experimental evidence from Malawi. Journal of development Economics 89.1 (2009): 1-11. 

[17] Hill, Ruth V., and Angelino Viceisza. "A field experiment on the impact of weather shocks and 

insurance on risky investment." Experimental Economics 15, no. 2 (2012): 341-371. 

[18] Hoddinott, John. 2006. Shocks and Their Consequences across and within Households in Rural 

Zimbabwe. The Journal of Development Studies, Volume 42, 2006 - Issue 2 

[19] Ikegami, Munenobu and Megan, Sheahan, M. 2017. Index Based Livestock Insurance (IBLI) 

Marsabit Household Survey Codebook. International Livestock Research Institute. 

[20] Jack William and Tavneet Suri. 2014. Risk Sharing and Transactions Costs: Evidence from 

Kenya's Mobile Money Revolution. AMERICAN ECONOMIC REVIEW. VOL. 104, NO. 1, 

JANUARY 2014 (pp. 183-223) 

[21] Janzen, Sarah, and Michael R. Carter. 2018. After the drought: The impact of microinsurance 

on consumption smoothing and asset protection. Forthcoming in American Journal of 

Agricultural Economics. 

[22] Jensen, Nathaniel D., Andrew G. Mude, and Christopher B. Barrett. 2018. "How basis risk and 

spatiotemporal adverse selection influence demand for index insurance: Evidence from 

northern Kenya." Food Policy 74 (2018): 172-198. 

[23] Jensen, Nathaniel D., Christopher B. Barrett., Andrew G. Mude. 2017. Cash transfers and 

index insurance: A comparative impact analysis from northern Kenya. J. Dev. Econ. 

https://doi.org/10.1016/j.jdeveco.2017.08.002 

[24] Karlan, Dean, Robert Osei, Isaac Osei-Akoto, and Christopher Udry. 2014. Agricultural 

decisions after relaxing credit and risk constraints. The Quarterly Journal of Economics 129, no. 

2: 597-652. 

[25] Kazianga, Harounan, and Christopher Udry. 2006. "Consumption smoothing? Livestock, 

insurance and drought in rural Burkina Faso." Journal of Development economics 79.2 (2006): 

413-446.  

[26] Liu, Yanyan, Kevin Chen, Ruth Hill, and Chengwei Xiao. 2013. Borrowing from the insurer: 

An empirical analysis of demand and impact of insurance in China. ILO Microinsurance 

Innovation Facility Research Paper 34. 



21 

[27] Lybbert, Travis J., Christopher B. Barrett, Solomon Desta D., and Layne Coppock. 2004. 

Stochastic wealth dynamics and risk management among a poor population. The Economic 

Journal. 114(498): 750–777.  

[28] Marr, Ana and Temesgen Belissa. 2018. Uptake of interlinked index-based insurance with credit 

and agricultural inputs: Experimental evidence from Ethiopia. Available at: 

https://agricreditplus.nri.org/images/documents/Publications/Ethiopia-MB-WD-2018rv.pdf 

[29] McIntosh, Craig, Alexander Sarris, and Fotis Papadopoulos. 2013. Productivity, credit, risk, and 

the demand for weather index insurance in smallholder agriculture in Ethiopia. Agricultural 

Economics 44, no. 4-5 : 399-417. 

[30] Miranda, Mario J., and Katie Farrin. 2012. Index insurance for developing countries. Applied 

Economic Perspectives and Policy. 34 (3): 391–427. 

[31] Miura, Ken and Takeshi Sakurai. 2015. The Impact of Formal Insurance Provision on Farmer 

Behavior: Evidence from Rural Zambia. PRIMCED Discussion Paper Series, No. 67, 

Hitotsubashi University, http://www.ier.hit-

u.ac.jp/primced/documents/No67_dp_up_Pdf_2014_000.pdf 

[32] Mobarak, Ahmed M., and Mark Rosenzweig R. 2012. Selling Formal Insurance to the 

Informally Insured. Yale Economics Department Working Paper No. 97; Yale University 

Economic Growth Center Discussion Paper No. 1007. Available at SSRN: 

https://ssrn.com/abstract=2009528 or http://dx.doi.org/10.2139/ssrn.2009528 

[33] Morduch, Jonathan. 1999. "Between the state and the market: Can informal insurance patch the 

safety net?" The World Bank Research Observer 14.2 (1999): 187-207. 

[34] Mude, Andrew G., Christopher B. Barrett, Michael R. Carter, Sommarat Chantarat, Munenobu 

Ikegami and John McPeak. 2010. PROJECT SUMMARY INDEX BASED LIVESTOCK 

INSURANCE FOR NORTHERN KENYA’S ARID AND SEMI-ARID LANDS: THE 

MARSABIT PILOT. Available at: 

https://cgspace.cgiar.org/bitstream/handle/10568/494/IBLI_PROJECT_SUMMARY_0110.pdf 

[35] Ngigi, Marther, Ulrike Mueller, and Birner Regin. 2015. The role of livestock portfolios and 

group-based approaches for building resilience in the face of accelerating climate change: An 

asset-based panel data analysis from rural Kenya ZEF Discussion Papers on Development 

Policy, No. 205 

[36] Rosenzweig, Mark R., Hans P. Binswanger. 1993. “Wealth, Weather Risk and the Composition 

and Profitability of Agricultural Investments,” Economic Journal, January 1993, 103 (416), 

56– 78. 

[37] Santos, Paulo, and Christopher B. Barrett. 2011. Persistent poverty and informal credit. Journal 

of Development Economics. 96(2): 337–347. 



22 

[38] Tnsue, Gebrekidan, Guo Yixin, Bi Sheng, Jing Wang, Zhang Chi, and Kaiyu Lyu. 2018. 

"Effect of index-based livestock insurance on herd offtake: Evidence from the Borena zone of 

southern Ethiopia." Climate Risk Management 

[39] Toth, Russell. 2015. Traps and thresholds in pastoralist mobility. American Journal of 

Agricultural Economics, 97(1): 315–332. 

[40] WFP. 2010. The Potential for Scale and Sustainability in Weather Index Insurance for 

Agriculture and Rural Livelihoods. International Fund for Agricultural Development, Rome, 

Italy. Available at: https://www.wfp.org/content/potential-scale-and-sustainability-weather-

index-insurance-agriculture-and-rural-livelihoods 

 



23 

Figure 1: Poverty Trap H
ypothesis 
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Table 1: Timeline of IBLI events 

October-November 2009 Household survey round 1  

January-February 2010  1st IBLI sales period (without payouts) 

October-November 2010 Household survey round 2  

January-February 2011 2nd IBLI sales period (with payouts) 

August-September 2011 
3rd IBLI sales period (Payouts occurred after 

Household survey round 4) 

October-November 2011 Household survey round 3  

October-November 2011 
1st IBLI indemnity payout period (No payouts 

because index was not triggered)  

March-April 2012 2nd IBLI indemnity payout period 

October-November 2012 Household survey round 4 
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Table 2: Baseline Household characteristics 
  Mean SD Max Min 

Household characteristics     

Household size 5.64 2.38 15 1 

Household head information     

Male head dummy (=1 if household head is male) 0.63 0.48 1 0 

Age of head 47.83 18.38 98 18 

Education of head (Years) 1.18 3.3 16 0 

Household Economy     

Livestock own dummy (=1 if household own camels, 

cattle, goats, and sheep) 
0.92 0.26 1 0 

Owned livestock (TLUs) 21.32 31.07 359.3 0 

Annual household income (KSh) 46790 1021301 1602000 0 

Income ratio of livestock (Income from 

livestock/income) 
0.54 0.46 1 0 

Vaccinations and other veterinarian services (KSh) 762 1864 36000 0 

Saving dummy (=1 if household have savings) 0.2 0.4 1 0 

Saving amount (KSh) 6880 58545 1500000 0 

Weekly food consumption (KSh) 1401 8312 11280 10 

Transfer received amount (KSh) 2287 9202 202000 0 

Transfer given amount (KSh) 654 31670 55300 0 

Social groups (number of social groups participating in) 0.54 0.8 4 0 
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Table 3: Balancing Tests 
   By Discount Coupon 

  
 

No coupon Received coupon 
Difference in 

means 

Permanently settled (dummy=1 if true)  0.310 0.224 0.086* 

   [0.046] [0.015]  

Age of household head  45.640 48.106 -2.466 

   [1.739] [0.650]  

Age of household head squares  2382.500 2655.639 -273.139 

   [195.413] [73.463]  

Gender of household head (dummy=1 if 

head is male) 

 
0.780 0.607 0.173*** 

   [0.042] [0.017]  

Years of education of household head  2.200 1.057 1.143*** 

   [0.433] [0.110]  

Household size  5.250 5.690 -0.440* 

   [0.271] [0.082]  

Risk-taking (dummy=1 if risk-taking)  0.340 0.273 0.067 

   [0.048] [0.016]  

Risk-moderate (dummy=1 if risk 

moderate) 

 
0.360 0.445 -0.085 

   [0.048] [0.017]  

Amount of savings (KSh)  4954.000 7117.614 -2163.614 

   [2303.545] [2163.365]  

Number of TLUs owned  22.580 21.169 1.411 

   [2.847] [1.104]  

Value of non-livestock asset (KSh)  53252.930 40826.305 12426.625 

   [36963.260] [12407.064]  

Cultivating land (acre)  0.000 0.001 -0.001 

   [0.000] [0.000]  

Muslim (dummy=1 if true)  0.300 0.229 0.071 

   [0.046] [0.015]  

Catholic (dummy=1 if true)  0.290 0.303 -0.013 

   [0.046] [0.016]  

Traditional (dummy=1 if true)  0.270 0.313 -0.043 

   [0.045] [0.016]  
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Social groups (Number of groups 

participating in) 

 
0.490 0.541 -0.051 

   [0.076] [0.028]  

Observations  100 809  

F-test of joint significance (F-stat)    2.189*** 

Observations    909 

Note: Standard errors and standard errors of the difference in means are reported in parentheses. ***, **, and * indicate 

significance at the 1, 5, and 10 percent critical level. 
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Table 4: First Stage Regression about Demand for IBLI 
  (1) 

VARIABLES Number of IBLI purchase 

Average percentage of discount coupons received 0.0134*** 

 (0.00183) 

Constant -0.0317 

 (0.181) 

Area fixed effect Yes 

Observations 909 

Adj R-squared 0.221 

F-stat 10.57 

Note: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, Controls include Number of TLUs owned, 

a dummy variable for fully-settled, household size, years of education of head, age of head, age of head squared, gender 

of head, a dummy variable for risk-taking, a dummy variable for risk-moderate, the amount of savings (KSh), the 

amount of non-livestock asset (KSh), cultivated lands (acre), number of group memberships, a dummy variable for 

Catholic, a dummy variable for Anglican, a dummy variable for other Christian, a dummy variable for Muslim, a 

dummy variable for traditional religion. 
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Table 5: Local Average Treatm
ent Effect on outcom

es 

 
 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 

(7) 
(8) 

V
A

R
IA

B
LES 

TLU
s 

ow
ned 

Probability of 

livestock selling 

TLU
s 

slaughtering 

V
accinations and 

V
eterinary services 

H
ousehold 

Incom
e 

Food 

consum
ption 

Transfer 

given 
Transfer received 

Predicted 

IB
LI 

purchases 

2.540 
-0.155* 

0.130 
-15.01 

-19,468 
-2,310 

1,470 
-1,691 

 
(3.009) 

(0.0819) 
(0.103) 

(152.3) 
(18,764) 

(4,383) 
(1,366) 

(2,948) 

Payout/1000 
-0.146 

-0.0242*** 
-0.00888* 

-11.29 
-2,283 

-520.7 
55.51 

580.8 

 
(0.177) 

(0.00841) 
(0.00469) 

(22.70) 
(2,547) 

(328.9) 
(392.6) 

(1,145) 

C
onstant 

-8.138** 
-0.0830 

0.153 
-603.0*** 

-71,623** 
4,040 

2,683 
-3,743 

 
(3.938) 

(0.201) 
(0.341) 

(232.6) 
(31,475) 

(5,664) 
(1,700) 

(4,379) 

A
rea fixed 

effect 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 

O
bservations 

909 
909 

909 
909 

909 
909 

909 
909 

A
dj R

-squared 
0.267 

0.328 
0.141 

0.169 
0.269 

0.0755 
0.175 

0.130 

N
ote: R

obust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, Controls include num
ber of TLU

s ow
ned, a dum

m
y variable for fully-settled, household size, years of 

education of head, age of head, age of head squared, gender of head, a dum
m

y variable for risk-taking, a dum
m

y variable for risk-m
oderate, the am

ount of savings (K
Sh), the am

ount 

of non-livestock asset (K
Sh), cultivated lands (acre), num

ber of group m
em

berships, a dum
m

y variable for C
atholic, a dum

m
y variable for A

nglican, a dum
m

y variable for other 

C
hristian, a dum

m
y variable for M

uslim
, a dum

m
y variable for traditional religion. 
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Table 6: Local Average Treatm
ent Effect: Subsam

ple A
nalysis w

ith TLU
s<15 

 
 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 

(7) 
(8) 

V
A

R
IA

B
LES 

TLU
s 

ow
ned 

Probability of 

livestock selling 
TLU

s slaughtering 
V

accinations and 

V
eterinary services 

H
ousehold 

Incom
e 

Food 

consum
ption 

Transfer given 
Transfer 

received 

Predicted IB
LI 

purchases 
0.206 

-0.161 
0.123 

216.5 
17,835 

-1,074 
2,357 

3,300 

 
(1.785) 

(0.115) 
(0.0955) 

(199.1) 
(21,974) 

(5,057) 
(2,256) 

(4,073) 

Payout/1000 
-0.142 

-0.0306*** 
-0.00912** 

-10.85 
-3,120 

-603.8 
-98.75 

89.68 

 
(0.138) 

(0.0102) 
(0.00366) 

(24.33) 
(2,850) 

(390.8) 
(345.7) 

(1,062) 

C
onstant 

-5.007** 
-0.345* 

0.0399 
-601.8** 

-90,914** 
-165.2 

3,220 
-4,635 

 
(2.434) 

(0.189) 
(0.339) 

(254.4) 
(36,813) 

(7,498) 
(2,149) 

(5,959) 

A
rea fixed 

effect 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 
Y

es 

O
bservations 

549 
549 

549 
549 

549 
549 

549 
549 

A
dj R

-squared 
0.283 

0.277 
0.105 

0.136 
0.394 

0.0757 
0.167 

0.115 

N
ote: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, O

ther controls include num
ber of TLU

s ow
ned, a dum

m
y variable for fully-settled, household size, years 

of education of head, age of head, age of head squared, gender of head, a dum
m

y variable for risk-taking, a dum
m

y variable for risk-m
oderate, the am

ount of savings (K
Sh), the am

ount 

of non-livestock asset (K
Sh), cultivated lands (acre), num

ber of group m
em

berships, a dum
m

y variable for C
atholic, a dum

m
y variable for A

nglican, a dum
m

y variable for other 

C
hristian, a dum

m
y variable for M

uslim
, a dum

m
y variable for traditional religion.
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Table 7: Sensitivity C
heck of Subsam

ple A
nalysis (TLU

s<12) 

 
 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 

(7) 
(8) 

V
A

R
IA

B
LES 

TLU
s 

ow
ned 

Probability of 

livestock selling 

TLU
s 

slaughtering 

V
accinations and 

V
eterinary services 

H
ousehold 

Incom
e 

Food 

consum
ption 

Transfer 

given 

Transfer 

received 

Predicted IB
LI 

purchases 
-0.401 

-0.144 
0.0902 

275.3 
1,884 

582.3 
3,002 

4,079 

 
(2.052) 

(0.129) 
(0.101) 

(241.2) 
(23,320) 

(5,562) 
(2,920) 

(4,717) 

Payout/1000 
-0.165 

-0.0340*** 
-0.00849** 

-20.40 
-1,993 

-593.3 
-149.2 

38.83 

 
(0.140) 

(0.0108) 
(0.00360) 

(26.17) 
(2,783) 

(399.4) 
(359.3) 

(1,079) 

C
onstant 

-4.594* 
-0.297 

-0.0159 
-677.8** 

-76,277** 
2,180 

2,581 
-4,880 

 
(2.538) 

(0.191) 
(0.346) 

(297.7) 
(34,273) 

(7,864) 
(2,445) 

(6,746) 

A
rea fixed effect 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

O
bservations 

492 
492 

492 
492 

492 
492 

492 
492 

A
dj R

-squared 
0.246 

0.272 
0.0963 

0.140 
0.381 

0.102 
0.160 

0.107 

F-stat 
7.405 

21.93 
3.755 

3.972 
6.274 

1.823 
2.848 

1.659 

N
ote: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, O

ther controls include num
ber of TLU

s ow
ned, a dum

m
y variable for fully-settled, household size, years 

of education of head, age of head, age of head squared, gender of head, a dum
m

y variable for risk-taking, a dum
m

y variable for risk-m
oderate, the am

ount of savings (K
Sh), the am

ount 

of non-livestock asset (K
Sh), cultivated lands (acre), num

ber of group m
em

berships, a dum
m

y variable for C
atholic, a dum

m
y variable for A

nglican, a dum
m

y variable for other 

C
hristian, a dum

m
y variable for M

uslim
, a dum

m
y variable for traditional religion.
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Appendix Table 1: First Stage Regression about Subsample Demand for IBLI (TLUs≧15) 

 (1) 

VARIABLES Number of IBLI purchase 

Average percentage of discount coupons received 0.0136*** 

 (0.00290) 

Constant -0.0871 

 (0.298) 

Area fixed effect Yes 

Observations 360 

Adj R-squared 0.244 

F-stat 4.798 

Note: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, Controls include Number of TLUs owned, 

a dummy variable for fully-settled, household size, years of education of head, age of head, age of head squared, gender 

of head, a dummy variable for risk-taking, a dummy variable for risk-moderate, the amount of savings (KSh), the 

amount of non-livestock asset (KSh), cultivated lands (acre), number of group memberships, a dummy variable for 

Catholic, a dummy variable for Anglican, a dummy variable for other Christian, a dummy variable for Muslim, a 

dummy variable for traditional religion. 
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A
ppendix Table 2: Local Average Treatm

ent Effect: Subsam
ple A

nalysis w
ith TLU

s≧
15 

 
 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 

(7) 
(8) 

V
A

R
IA

B
LES 

TLU
s 

ow
ned 

Probability of 

livestock selling 

TLU
s 

slaughtering 

V
accinations and 

V
eterinary services 

H
ousehold 

Incom
e 

Food 

consum
ption 

Transfer 

given 

Transfer 

received 

Predicted IB
LI 

purchases 
5.172 

-0.180 
0.0305 

-145.1 
-92,086*** 

-1,731 
896.6 

-6,869 

 
(7.027) 

(0.115) 
(0.202) 

(266.7) 
(32,913) 

(7,733) 
(1,555) 

(4,419) 

Payout/1000 
-0.950* 

0.0352** 
0.0277 

-41.80 
-4,450 

-802.7 
1,402*** 

3,016*** 

 
(0.515) 

(0.0136) 
(0.0192) 

(38.52) 
(3,925) 

(510.0) 
(133.7) 

(742.2) 

C
onstant 

-11.39 
0.283 

0.201 
-364.8 

-85,316* 
7,970 

-74.99 
1,521 

 
(8.503) 

(0.178) 
(0.354) 

(485.1) 
(50,802) 

(9,804) 
(1,661) 

(7,294) 

A
rea fixed effect 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

Y
es 

O
bservations 

360 
360 

360 
360 

360 
360 

360 
360 

A
dj R

-squared 
0.105 

0.409 
0.0810 

0.221 
0.198 

0.0592 
0.308 

0.234 

F-stat 
8.618 

52.99 
4.929 

7.325 
4.436 

2.100 
1013 

70.13 

N
ote: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, O

ther controls include num
ber of TLU

s ow
ned, a dum

m
y variable for fully-settled, household size, years 

of education of head, age of head, age of head squared, gender of head, a dum
m

y variable for risk-taking, a dum
m

y variable for risk-m
oderate, the am

ount of savings (K
Sh), the am

ount 

of non-livestock asset (K
Sh), cultivated lands (acre), num

ber of group m
em

berships, a dum
m

y variable for C
atholic, a dum

m
y variable for A

nglican, a dum
m

y variable for other 

C
hristian, a dum

m
y variable for M

uslim
, a dum

m
y variable for traditional religion.
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Appendix Table 3: First Stage Regression about Subsample Demand for IBLI (TLUs<15) 

 (1) 

VARIABLES Number of IBLI purchase 

Average percentage of discount coupons received 0.0129*** 

 (0.00243) 

Constant -0.0476 

 (0.243) 

Area fixed effect Yes 

Observations 549 

Adj R-squared 0.191 

F stat 6.524 

Note: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, Controls include Number of TLUs owned, 

a dummy variable for fully-settled, household size, years of education of head, age of head, age of head squared, gender 

of head, a dummy variable for risk-taking, a dummy variable for risk-moderate, the amount of savings (KSh), the 

amount of non-livestock asset (KSh), cultivated lands (acre), number of group memberships, a dummy variable for 

Catholic, a dummy variable for Anglican, a dummy variable for other Christian, a dummy variable for Muslim, a 

dummy variable for traditional religion.
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Appendix Table 4: Sensitivity Analysis about First Stage Regression (TLUs<12) 

  (1) 

VARIABLES Number of IBLI purchase 

Average percentage of discount coupons received 0.0123*** 

 (0.00252) 

Constant -0.0122 

 (0.267) 

Area fixed effect Yes 

Observations 492 

Adj R-squared 0.202 

F stat 7.039 

Note: Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1, Controls include Number of TLUs owned, 

a dummy variable for fully-settled, household size, years of education of head, age of head, age of head squared, gender 

of head, a dummy variable for risk-taking, a dummy variable for risk-moderate, the amount of savings (KSh), the 

amount of non-livestock asset (KSh), cultivated lands (acre), number of group memberships, a dummy variable for 

Catholic, a dummy variable for Anglican, a dummy variable for other Christian, a dummy variable for Muslim, a 

dummy variable for traditional religion. 


