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Livestock insurance, an important risk management tool, is gaining popularity in
Ethiopia. Proper investigation is needed to expand its adaptability throughout the
country. This study was designed to explore the willingness and payment capacity
of farmers in Southern Ethiopia to pay for index-based livestock insurance as
an alternative solution to climate risk mitigation. A mixed research method was
employed to gather data from primary and secondary sources. Cross-sectional data
were obtained from 157 cattle farmers, drawn randomly from the study area. The
study also used key informant interviews and focus group discussions to collect
qualitative data. Descriptive statistics, inferential tests, and double-hurdle model
were used to analyze quantitative data. Word descriptions and thematic analysis
were employed for qualitative data analysis. The results of the study showed that a
significant proportion of farmers were willing to pay for IBLI services. The findings
also suggested that the demand for index-based livestock insurance seemed to
be influenced by a number of factors. Those households that are headed by a
men, who are better educated, who are better experienced in farming system,
and those who have access to credit and training are more likely to pay for the
insurance. Farmers’ perception of weather-related risks and awareness about
insurance also influenced farmers’ willingness to pay positively. Furthermore,
farmers with larger assets, such as land and livestock, have more confidence in
paying capacity for insurance. Farmers with mass media access were more likely
to pay for IBLI. However, households with larger number of household members
and those who perceived the cost of the insurance premium as unaffordable are
less likely to purchase the IBLI. These significant factors impacting households’
willingness to pay for the insurance services must be considered in adaptation
pathways. The Dasenech district case study suggests that IBLI can effectively
mitigate climate risks and be applied to other regions with similar socioeconomic
characteristics and production systems.
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1 Introduction

As in other Horn of African countries, Ethiopian pastoralists are
exposed to a variety of natural, economic, and climate risks (Kahsay
etal., 2020; Melketo et al., 2021). Pastoralists in Ethiopia continue to
be vulnerable to complex challenges caused by both natural and policy
factors, despite the fact that the livestock production sector is a vital
source of stability and support for the nation’s socioeconomic state
(Jing et al, 2018), accounting for 12-16% of the national Gross
Domestic Product and 30-35% of the agricultural GDP (Gebrekidan
et al, 2019). The continued dependence on rain-fed dryland
production systems, coupled with the lack of well-developed
infrastructure and credit and insurance markets intensifies the effects
of these risks (Ejeta, 2019).

It is now known that climate change-induced drought events push
dry land systems to cross biophysical thresholds, causing a long-term
drop in livestock productivity (Guo and Bohara, 2015) and substantial
loss of livestock (Castellani and Vigano, 2017; Ejeta, 2019). Periodic
droughts which aggravate the dry seasons, loss of pastures, and
widespread cattle deaths have become a common feature. Ethiopian
farmers experienced multiple drought patterns and significant deaths
from 1973/74 to 2015/16, illustrating the severity of the issue (Desta
and Coppock, 2004; Angassa and Oba, 2007; Berhanu and Fayissa,
2010; Tadesse et al., 2017).

Governance issues also increase the vulnerability of pastoralists.
Instead of being inclusive, the few modern development initiatives in
the region are extractive (Kahsay et al.,, 2020). Even though it is
claimed to be a vital component of the national economy, the large-
scale investments’ appropriation of communal resources like land,
forests, and water led to development-induced displacement, the loss
of pasture and grazing land, and unhealthy ecosystem for Ethiopia’s
pastoralists and agro-pastoralists (Fonjong and Gyapong, 2021;
Kahsay et al., 2020; Melketo et al., 2021). Additionally, the livestock
industry is riskier due to poor access to information systems,
sustainable markets, veterinarian and consulting services, and animal
health infrastructure (Gebrekidan et al., 2019). The majority of
livestock hazards are linked to illnesses and the rising death rate of
cattle and small ruminants, primarily due to consecutive droughts
(Jing et al., 2018). One of the recommended risk mitigation strategies
in such a vulnerable environment is the index-based livestock
insurance product (IBLI) (Banerjee et al., 2019; Bertram-Huemmer
and Kraehnert, 2015; Bertram-Huemmer and Kraehnert, 2018).

Recently, index-based insurance is increasingly being considered
as an instrument to mitigate uninsured covariate risk in rural areas
lacking commercial insurance access. Over the past decade,
researchers, multilateral organizations, and governments have been
exploring the use of microinsurance to cover the potential losses of
smallholder farmers due to weather shocks (Lu et al.,, 2022). This
alternative form of microinsurance, insurance tailored to the needs of
the poor, has been offered to stimulate rural development by allowing
smallholder farmers to better adapt to climate change (Mhella, 2024).
Index-based insurance offers advantages over traditional insurance by
reducing transaction costs, eliminating structural problems like moral
hazard and adverse selection, and allowing insurance companies and
insured clients to monitor the index (Mahul and Skees, 2007).

The primary ways in which index-based insurance positively
impacts different dimensions of life of the poor are highlighted in
the growing body of literature (Amare et al., 2019; Jensen et al,,
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20245 Islam et al, 2024). Insurance provides alternative risk
mitigation strategies by adjusting households” ability to handle
ex-post risks, potentially influencing optimal behavior before a
shock is actually experienced. Cole et al’s (2012) systematic review
reveals that index-based insurance, particularly microinsurance,
positively influences investment in high-risk activities, leading to
higher expected profits. Haruna (2015) shows that farmers who
purchase rainfall index insurance in Ghana increase agricultural
investment. Belissa (2019) uses experimental methods to show that
in a game setting, insurance induces farmers in rural Ethiopia to
take greater, yet profitable risks, by increasing the purchase of
fertilizers. Recent impact evaluations of the original IBLI pilot in
northern Kenya nonetheless find income and productivity gains, on
average, for IBLI policyholders he initial IBLI pilot in northern
Kenya has shown an average increase in income and productivity
for policyholders, according to recent impact evaluations (Jensen
etal., 2015).

In East Africa, initially, IBLI was introduced to northern Kenya
in 2010 (Chantarat et al., 2013; Mude et al., 2009; Mude et al., 2010;
Sina and Jacobi, 2012), and then to the Borana zone of Oromia
region, Ethiopia (Castellani and Vigano, 2017). However, it is
evident that the demand for the IBLI is generally low and its uptake
continues to be below expectations in Africa (Giné, 2009; Jensen
et al., 2015). In fact, previous studies attempted to pinpoint the
major reasons for the low consumption of IBLI in other African
countries. Constraints such as start-up costs of premium and low
financial support of government, difficulties in transferring
covariance risk to international reinsurance markets, inappropriate
and/or expensive delivery mechanisms, lack of a favorable
environment, and ignorance of the insurance market are among the
common predicaments from the supply side (Sina and Jacobi, 2012;
Mahul and Stutley, 2010; Cole et al., 2009). From the demand side,
premium affordability (Carter, 2012), trust in insurance providers
(Cole et al., 2009), financial illiteracy (Giné and Yang, 2009), and
cognitive failure (Skees, 2008; Skees and Collier, 2008) are among
the major constraints. Given the heterogeneity in socioeconomic
and institutional contexts, however, extrapolating these results to
Ethiopian context is difficult.

Existing studies on index-based insurance adoption in Ethiopia
are based on the experience of crop insurance programs that shield
farmers against yield loss brought on by climate change and
associated hazards (Bogale, 2015). The assumption here is that the
adoption and lessons learned from the index-based insurance
products would vary between crop-based and livestock-based
production systems to the degree that livelihood systems, risk
mitigation techniques, and the long-term welfare outcomes linked to
shocks differ in both contexts. In addition, the existing study on IBLI
in Ethiopia (Amare et al., 2019) focused on the causes of failure and
low uptake of the insurance. However, studies that examine farmers’
willingness and ability to pay for IBLI services in Ethiopia remain
non-existent.

Therefore, this study would fill the knowledge gap on the area of
livestock insurance and would pinpoint key lessons that help for
upscaling the microinsurance as alternative means of mitigating climate
risks. Hence, the central objective of this study is to examine the
determinants of farmer’s willingness to pay (WTP) and purchasing
power for index-based livestock insurance in livestock-based farming
systems of Dasenech district, south Ethiopia.
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2 The context and index-based
livestock insurance adoption

2.1 The context

This study is undertaken in Dasenech district of South Omo zone
of the South Ethiopia regional state located 189 km away from the
border with Kenya. The landscape is an arid low-land with average
annual precipitation of 250 mm and temperatures averaging 42°C
(Tadesse, 2023).

Three of the four targeted kebeles by the Resilience for
Innovation (R4I) project (Figure 1), Fejej, Ocholoch and
Gurenamarak, are pastoral, whereas Aricol, which is located closer
to the Omo River, is agro-pastoral where small-scale crop
production of mainly sorghum, maize, and vegetables supplement
2017). The district
experiences 8 months of food and nutrition security gap

livelihoods (Getachew and Mebrahtu,
per annum due to the reliance on livestock as the only reliable
livelihood option for most households (Tadesse, 2023). In 2016, a
severe drought led to the loss of 355,622 livestock in Dasenech
(Yoseph, 2022). Inadequate rainfall and water scarcity lead to
malnourished livestock, increasing disease risk and mortality.
Limited resources and veterinary drugs make it difficult for local
communities to address these issues, leading to migration and
livestock sales.

10.3389/fclim.2024.1476202

2.2 Overview of index-based livestock
insurance adoption

Traditional production systems struggle to address societal
challenges such as climate risks, especially in nomadic and semi-
nomadic pastoralist communities. Inclusive social innovations are,
therefore, required to build resilience and ensure sustainable
development (Kalkanci et al., 2019). The EU has committed resources
to initiate EU-Resilient Ethiopia (RESET Plus Innovation funded)
projects, including the innovation for resilience (I4R) project at
Dasenech district. This project introduced IBLI as a novel climate risk
mitigation strategy. IBLI Dasenech’s index is determined at the district
level by calculating the cumulative deviation of Normalized
Differential Vegetation Index (NDVI) measures, a crucial indicator for
drought monitoring in Africa. The IBLI scheme, underwritten by
Oromia Insurance and Singe bank, utilizes satellite imagery to
calculate the NDVT to assess forage/vegetation scarcity. If the NDVI
falls below a trigger point, payouts are made to protect core herds,
based on nutritional requirements.

The I4R project trained village insurance promoters (VIPs) to
serve as community advocates for IBLI and facilitate awareness
creation campaigns. The project also subsidized 50-75% of insurance
premiums to boost participation and included IBLI premium
payments in the safety-net package, enhancing drought-affected
communities’ resilience and expanding insurance products. Not all the
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FIGURE 1
Map of the study area.
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farmers at the district use IBLI, and for those who do, they do not buy
for all their livestock. There are factors that underlie the decision to
pay, which are what this study seeks to explore.

3 Materials and methods
3.1 Research approach

This article is part of a bigger research which involving a
comprehensive household-level surveys using a mix of qualitative and
quantitative methods to assess the socioeconomic and resilience
capacity changes and impacts brought about by social innovations. Out
of the 13 innovative projects funded by the EU-RESET Plus, this action
research covered innovative project situated at the South Omo cluster.
Based on Roger’s (Rogers et al., 2014) innovation diffusion theory,
attempts were made to analyze the extent to which communities
recognize and embrace innovation. In short, it describes the extent to
which beneficiaries adopt innovative technologies for societal change.

3.2 Sampling frame

The study utilized random sampling technique to select
participants from four target kebeles (the smallest admirative units) in
the district, determining a total sample size using a published table
(Israel, 2013) with £7 level of precision. This yields a sample size of
143 households out of the total population involving a list of both
beneficiaries and non-beneficiaries of the innovative project being
implemented in the target district. Thus, with a non-response rate of
10% and the final sample size for the study was 157 households. Then,
probability proportional to size (PPS) sampling was employed to get
the sample size in each kebele.

Sixty-nine percent of the sample households were men-headed
and 31% women-headed. In terms of respondents, however, 59%
were men and 41% men. The high proportion of women respondents
was due to widowed households and husbands away for casual
employment or mobility. In households (10%) where the husbands
were away from the house for a long time, their wives were making
decisions on important household issues relating to livestock
production and IBLI payout issues. All the respondents were livestock
herders and only a few (15%) were agro-pastoralists practicing
dryland crop farming. Before the introduction of IBLI schemes as
alternative climate risk mitigation innovations, traditional adaptation
strategies such as destocking and restocking of livestock after severe
catastrophes like droughts, food and cash aid, and engagement on
productive safety-net programs were among the efforts taken by the
respondent households in the study area.

3.3 Data collection methods

Both primary and secondary data were gathered and used for this
study. Cognizant of the research goal, and the nature of the information
needed on various aspects of this study, employing a single type of data
and data acquisition technique is insufficient to satisfy the data
requirements. This research, therefore, employed mixed methods to
collect data from primary and secondary sources as described below:

Frontiers in Climate

10.3389/fclim.2024.1476202

3.3.1 Desk review

Here, attempts were made to access and critically review the field
practices in line with the theory of change of the implemented pilot
project, government policies, and strategic guidelines; strategic
documents of the EU-RESET innovation-funded project; the project
design and implementation guidelines, and project performance
reports. The desk review helped examining the livestock farmers’
payment trends for IBLI services and identify good practices, challenges,
and lessons learned from the pilot project in Dasench district.

3.3.2 Household survey

A semi-structured interview schedule with different modules
related to demographic, socioeconomic, institutional, and psychosocial
factors was prepared and agreed upon with the funding agency, the
Cordaid Ethiopia, and implementing NGOs before departing for
fieldwork. Twenty randomly selected respondents (50% men and 50%
women) comprised of five households per kebele who were not
participants in the sample households for the major survey at the district
were given the interview schedule in order to pre-test it before the actual
survey was performed. On the basis of the results obtained from the
pre-test survey, necessary modifications were made in the interview
schedule. Training on Kobo Tool data gathering methods and the
contents of the interview schedule were given to selected enumerators.
Finally, the questionnaires were administered to 157 sampled
households in the study area in the period September 10-17, 2023.

3.3.3 Focus group discussions (FGDs)

Four FGDs (one FGD per a kebele comprising six to seven
participants) were conducted to gather qualitative data on farmers’
adoption of IBLI, its limitations, good practices, and local knowledge
on climate change and livestock production systems.

3.3.4 Key informant interview

In-depth interviews were conducted with 17 key informants.
These key informants included district-level rural and pastoral
development experts, development agents, Kebele administrators, and
clan leaders. These people included community elders and religious
leaders who were well-versed in the climate conditions, mitigation and
adaptation plans, and livestock production methods of the district.
The respondents were mainly heads of households (usually men) in
the kebele. However, when the household head was not present at the
time of the visit, the spouse was interviewed. Given that men were
mobile with their herds and less available at home during the study
period, the majority of the interviewees were women. Local guides
assisted the interviewers in identifying the selected households.

3.4 Methods of data processing and
analysis

3.4.1 Analytical technique

A review of literature on willingness to pay for agricultural
insurance indicates that there are three ways of estimating farmer’s
willingness to pay for insurance. One is contingent valuation method,
which is highly recommended in the instances where there is no or
little market information (Taneja et al., 2014). However, the contingent
valuation method was not used in this study because there have been
different advocacy platforms that have been established and utilized
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for promoting the adoption of the IBLI technology and its importance
for livestock headers particularly by the implementing NGOs in the
context of Dasenech district.

Various studies have used either the double-hurdle model or the
Heckman’s sample selection model in determining the willingness to
pay for insurance (Gabre-Madhin et al., 2003; Wodjao, 2008; Yu and
Abler, 2010). In this study, the double-hurdle model was adopted
based on its advantage over the Heckman’s selection model. The
Heckman sample selection model assumes that no zero response will
be present in the second hurdle of the analysis once the first hurdle is
passed while the double-hurdle, on the other hand, recognizes the
possibility of zero observations in the second stage (Wodjao, 2008).
The possibility of zero response is as a result of the fact that the
livestock farmer may refuse to answer due to a lack of knowledge or
how complex the questions are perceived to be. In addition, some
pastoralist household heads may only have partial information
concerning their willingness to pay (Yu and Abler, 2010). For such a
case, it is possible that respondents cannot give a number representing
their WTP but may recognize the fact that they have a positive WTP.

Smith (2002) and Smith and Watts (2019) suggested a double-
hurdle model in which adoption behavior consists of two decisions:
an adoption decision, which is a binary choice, modelled using a Logit;
and a WTP amount decision, which is a truncated regression model.
The double-hurdle is used in a situation where an event may occur or
not and when it does, it takes on continuous positive values (Gabre-
Madhin et al., 2003). It is assumed that the livestock farmer is faced
with hurdles in the decision-making process. Hence, the decision to
pay is made first followed by the decision on how much to pay for the
insurance. The two equations are assumed to be independent.

This study focuses on utility maximization, a theory that suggests
farmers make decisions based on maximizing utility rather than just
profit from the index-based insurance (McConnell et al. 2009). The
utility of a pastoral household is given as Uj;, from choosing alternative
J. A pastoralist household will choose whether or not to adopt
livestock insurance depending on the relative utility levels associated
with the two choices. Therefore, the probability that alternative ;j will
be chosen is given by

P(yi—j):p(UgZUzk\X,kaj)=P(‘“k_‘g’jSX"jﬂj _j

Xijpk\ X gk # j

where yi is the observed outcome for the ith observation.i =1,..., N
indexed the livestock farmer, j=1,...,;j and k=1,...,k are the
alternatives being considered, X is a vector of livestock farmer, farm
and institutional characteristics, f is a vector of parameters to
be estimated, and ¢ is the stochastic random error. Even though the
difference in utilities (V7 ) of adoption and non-adoption are unobserved,

Vi =Uij - Uik
The decision of a farmer is taken as a binary outcome such that

Jiejz{lifV>0, 0 otherwise }

The assumption here is that livestock herders choose index-based
livestock insurance adoption or non-adoption based on their highest
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utility level, deciding on the option that enhances their highest level
of utility.

Accordingly, the first equation in the double-hurdle relates to the
willingness to adopt livestock insurance scheme. A probit regression
on the willingness to adopt or not is modeled as:

WTI =1 if WTI >0 and WTI <0

WITI =zi'a + &;

WTI is a dichotomous variable, which assumes a value of 1 and 0
otherwise, z is a vector of a livestock farmer, farm and institutional
characteristics, & is a vector of parameters, and &¢; is the error term.

The empirical model for livestock farmer’s willingness to adopt
index-based livestock insurance is specified for this study as.

WTI = Bo + PrAge + PrGender +...[iZ+ &;.

WTT is the probability that an ith livestock farmer is willing to
adopt the livestock insurance. f; are the coefficients of the explanatory
variables. &; is the error term.

The second hurdle which estimates the amount (premium)
livestock farmers are willing to pay is estimated using a regression
truncated at zero. It is expressed as

WTPamt; = WTPamt*, if WTPamt* > 0 and if WTPamt* = 0
otherwise WTPamt* = X'if+ui

where WTPamt;- is the observed response on how much livestock
farmers are willing to pay for livestock insurance. y is the vector of
farmer, farm and institutional characteristics, £ is a vector of
parameters, and u;is the error term which is randomly distributed.

The empirical model of the truncated regression model (tobit
model) is specified for this study as

WTPamt; = Py + p1Age + PoGender +...+ [iZ + &;

where WTPamt; is the amount an ith livestock farmer is willing to
pay; f; are parameters to be estimated, and ¢; is the error term.

3.5 Definition of variables and hypothesis
The potential explanatory variables expected to influence the

decision to adopt IBLI and their expected sign of influence are
summarized in Table 1.

4 Results and discussion

4.1 Results of the descriptive statistics
4.1.1 Demographic and socioeconomic
characteristics of the respondents

A deliberate effort was made to consider gender in the sampling
process when choosing respondents in the survey. This was based on
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TABLE 1 Definition and expected signs of explanatory variables.

10.3389/fclim.2024.1476202

Variables Definition Expected signs
Age Age of household head (year) +
Sex Sex of household head, 1 if a man and 0 otherwise. +
Family size Family size of a household in Adult Equivalent (AE) +
Education Education of household head in years of schooling
Experience Respondent’s loss experience of livestock (dummy) +
Land size Total land holding in hectares +
Livestock Total livestock holding in Tropical Livestock Unit
Off-farm Dummy for participation in off-farm activities: 1 = Yes, 0 = No +
Credit Whether a household head receives credit, 1 = yes,0 = no +
Insurance history Whether a household had a previous history of insurance, 1 = yes,0 = no +
Cost of premium Household perception about the affordability of the cost of IBLI premium, 1 = yes,0 = no -
Trust Household perception about trust built on IBLI schemes, 1 = yes,0 = no +
Training Whether the respondents have received training on IBLI, 1 = yes, 0 = no +
Membership Number of social groups households have been members +
Weather risk perception Dummy for weather risk perception: 1 = yes, 0 otherwise. +
Climate information Dummy for receiving climate warning information: 1 = yes, 0 otherwise +
Institutional support Institutional support obtained from government organizations (GOs) and non-government organizations +
(NGOs), 1 = yes,0 = no
Insurance awareness Dummy for having awareness about insurance, 1 = yes,0 = no
Extension Frequency of extension agents’ contact +
Livestock market Availability of diverse livestock market outlets 1 = yes,0 = no +
Livestock illness history Whether the household experience livestock diseases during the past 1 year, 1 = yes,0 = no +
Accessibility Accessibility of a household to the insurance agents in their locality, 1 = yes,0 = no +
Media Frequency (per week) to attend radio for insurance information +

the rationale that women and men might interact differently with
pastoral and agro-pastoral life systems and the associated difference
in the decisions to pay for IBLI packages. Concerning the gender
distribution, women represent 37.58% of the total respondents to the
survey questions, and the positive responses to adopt IBLI package
overweigh by both sex categories, as illustrated on Table 2. The
calculated p-value indicated a statistically significant association
between gender and farmer willingness to pay for insurance at a 0.05
significance level. The study reveals that the willingness to pay for
IBLI services significantly differs based on the gender differences
among farm household heads.

Four age categories were used to analyze the age data. More than
half of the respondents (52.23%) fall under the age range of 25-35 years,
20.38% were below 25 years, 16.56% were adults under the age category
36-45 years, and the rest 10.83% of the respondents comprise older
people groups whose age is more than 45 years. It was found that the
vast majority of pastoralist and agro-pastorlist households in Dasenech
(85.35%) were illiterate, who cannot read and write. It indicates that
access to education is among the pressing challenges that Dasenech
communities are facing. Over half of the sample households (63.66%)
had large families with six or more members, indicating high food and
sustenance demands. The p-value strongly suggests that the existence
of significant association between the age difference and farmer’s
willingness to pay for the index-based insurance.
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The average land holding size of agro-pastoral communities of
Dasenech is 1.29 ha per household (Table 3) whereas the average
farm land size of the households who purchased the index-based
insurance is 1.32 ha per household, which overweighs the land size
of those who did not purchase the insurance (1.20 ha). This implies
that land size has a positive association with the household’s
decision and/or willingness to pay for the insurance. The average
herd size per household is 2.20 in Topical Livestock Unit. It is worth
mentioning that households with an average larger livestock size
showed better willingness to pay for the insurance than those who
had averagely lower herd size.

The study revealed that households who are not diversifying their
livelihoods from livestock dependence to off-farm income-generating
activities (44.59%) outperformed those participating in oft-farm
activities (28.03%) in purchasing insurance (Table 4). The implication
is that participation on off-farm activities had a negative association
with willingness to purchase the insurance. The calculated p-value,
however, showed that the difference in farmer’s willingness to pay for
the insurance between off-farm participant and non-participant
households is insignificant. On the contrary, the analysis revealed that
household saving culture positively influences the farmer’s willingness
to pay for the insurance, as indicated in Table 4. The willingness to pay
for insurance varies significantly between those who practice saving
and those who do not.
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TABLE 2 Demographic characteristics of households with their willingness to pay for IBLI package.

10.3389/fclim.2024.1476202

Variables Categories Did you purchase an Index-Based Total (N = 157) X? value
Livestock Insurance package?
Yes (N, = 114) No (N, = 43)
Sex Men 64 (40.76) 34(21.66) 98 (62.42) 6997
Women 50 (31.85) 9(5.73) 59 (37.58)
Age <25 years 19 (12.10) 13 (8.28) 32(20.38) 22,5
25-35 years 52 (33.12) 30 (19.11) 82 (52.23)
36-45 years 26 (16.56) 0. 16 (16.56)
> 45 years 17 (10.83) 0 17 (10.83)
Education Cannot read and write 95 (60.51) 39 (24.84) 134 (85.35) 2.58
Grade 1-4 13 (8.28) 4(2.55) 17 (10.83)
Grade 5-8 4(2.55) 0 4(2.55)
Grade 9-12 2(1.27) 0 2(1.27)
Household size 1-3 8(5.10) 0 8 (5.10) 9.71%%*
4-6 29 (18.47) 21 (13.38) 50 (31.85)
>6 77 (49.04) 22 (14.01) 99 (63.06)

##%, and ** Indicate the level of significance at 1 and 5%, respectively.

TABLE 3 Socioeconomic characteristics of respondents with their willingness for the insurance.

Continuous Categories Did you purchase any Index-Based Total (N = 157) t-value
variables Livestock Insurance package?

Yes (N, = 114) No (N, = 43)
Land size Mean (SD) 1.32(0.07) 1.20 (0.11) 1.29 (0.06) 0.42
Livestock Mean (SD) 2.33(0.14) 1.85 (0.17) 220 (0.13) 0.05

TABLE 4 Socioeconomic characteristics of respondents with their willingness to pay for the insurance.

Dummy variables Category Did you purchase any Index-Based Total (N = 157) X2 value
Livestock Insurance package?
Yes (N, = 114) No (N, = 43)
Off-farm Yes 44 (28.03) 15 (9.55) 114 (72.61) 0.18
No 70 (44.59) 28 (17.83) 43 (27.39)
Saving Yes 52 (33.12) 62 (39.49) 114 (72.61) 11.45%5%
No 7 (4.46) 36 (22.93) 36 (22.93)

##% and ** Indicate the level of significance at 1 and 5%, respectively.

4.2 Payout trends for index-based livestock
insurance at Dasenech

In this section, an attempt was made to examine farmer’s
experience in purchasing IBLI at Dasench district of South Omo
zone, Ethiopia. To understand this, data on the sales of IBLI
during the I4R project pilot period were obtained from CST
Ethiopia (CAF + D + SCIAF Trocaire) interim and endline reports
and were reviewed. BLI insurance contracts were sold during two
sales periods—January to February and August to September—
before the start of both short and long rainy seasons. Index
readings for each sales period were announced, and indemnity
payments were made to policyholders if a strike rate is triggered
at the end of the season.

Frontiers in Climate

Within the four project kebeles, a total of 1,414 households
purchased IBLI insurance (Figure 2) during the first and second sales
windows (January-February and August-September 2022). Out of
these, 255 (45 M, 210F) households were subsidized 50% of the
premium by the project to cover the insurance premium. The
community faced hardships due to drought and fluctuating food costs
in the district during the second sales window. The field office,
therefore, decided to increase the size of subsidy to 70% as well as the
number of households to get the subsidy to 439.

The general trends observed during the period of 2022-2023 in
Figure 3 is an increase in the number of households that participated
in IBLI and the number of livestock insured under the insurance
product. Between the two piloting years, the number of households
participating in the IBLI and the number of livestock insured
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FIGURE 2
Households purchased insurance during the two sales windows (2022).
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FIGURE 3
Trends in the willingness to pay for IBLI over years in Dasenech.

increased from 255 to 1,414 and 2,805 to 9,365, respectively. This
shows that over time the pastoralists/agro-pastoralists had become
more acquainted with the importance of the IBLI and hence
demanded more insurance service. The information acquired from the
key informant interviews also confirmed the increasing demand for
IBLI in their locality.

This can be explained by the extensive awareness-raising done on
IBLI at kebele level by village insurance promoters throughout the
project period. This is also probably due to the fact that the drought
occurred in 2022 and 2023 in the area influenced farmers to participate
in the insurance and increase the number of their livestock to
be covered under the insurance scheme. The result also indicates the
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relevance of the insurance scheme for pastoralist/agro-pastoralists as
it protects their main livelihood asset from drought which has been
recurring in the district.

4.3 Factors affecting agro-pastoralists’
WTP for the index-based livestock
insurance

Agro-pastoralists’ WTP for the IBLI was influenced by various
individual, farm level, and institutional factors. The double-hurdle
model structure is advantageous as it can handle multicollinearity or
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overestimation in variables, as it could identify and remove variables
with similar problems during estimation. Out of the variables put into
the double-hurdle model, livestock illness history and the constant
were dropped from the first stage model due to multicollinearity
problem. The results were set and discussed under categories of
individual, institutional, and farm-related factors for convenience and
to facilitate understanding.

The results indicated that (Table 5) WTP for the insurance was
found to be better among men-headed households than their
counterparts. This association was positive and significant at a 5%
probability level. This is an indication that farm households headed by
men are more likely to adopt and pay for the IBLI. Being a man-headed
household would increase the likelihood of household’s willingness to
pay for the insurance by 4.1%. This is probably because traditionally
men in such a patriarchal community are favored to have better access
to information about the IBLI as an alternative solution and have better
decision-making power at the household level than their counterparts
do. This finding is in line with Castellani and Vigano (2017) who stated
that farmers with men-headed households showed better willingness to
pay for productive technologies including index-based insurance to
manage risks associated with crops and livestock failure.

The results also indicated that pastorlists/agro-pastoralists who
were better educated were better willing to pay for the insurance than
those who were less educated do. Farmers’ education status positively
and significantly affected their WTP for the index-based insurance at
a 1% probability level. A change in 1 year of educational status would
bring a change in farm household’s WTP by 1.4%, considering other
things are constant. Agro-pastoralists who are better educated would
have better awareness and decision-making power to adopt alternative
solutions like IBLI to mitigate livestock losses and related climate risks.

10.3389/fclim.2024.1476202

The implication for this finding is that households with better
access to education are more likely to pay for indexed-based livestock
insurance, which has a potential to reduce the adverse effect of
extreme droughts on livestock production and productivity,
particularly in the moisture-stressed areas like Dasenech. First,
education helps farmers find and use information related to livestock
production. Therefore, education can facilitate the dissemination and
enhanced use of new technology through informed decision-making.
Second, education helps farmers anticipate the effects of climate
change and understand the potential benefits of IBLI to minimize the
adverse impacts of climate change. IBLI products can be challenging
for low-literate farmers, but education can help reduce their
vulnerability to climate change and variability. It also reduces cognitive
failure, which could happen probably due to malnutrition and
stunting in the poor households, which in turn affects their willingness
to invest in the poorly tailored, risk-related microinsurance (Skees
et al., 2008). This result supports the view of numerous studies that
show the positive impact of education on farmer’s decision to adopt
crop and livestock insurance. While studying the willingness to pay
for crop insurance, Abebe and Bogale (2014) from Ethiopia reported
that farmers with more literacy rates were more interested in rainfall-
based insurance and willing to pay higher amount. More educated
farmers are likely to appreciate crop insurance issues better than their
less educated counterparts.

Household size is the other demographic characteristics found to
positively and significantly influence WTP of the households at a 5%
probability level (Table 5). A unit increase in family size by Adult
Equivalent would result in 3.1% increase in family’s WTP for the IBLI,
provided that other things remain constant. Empirical studies have
reported diverse relationships between family size and WTP for

TABLE 5 First-stage results on maximum likelihood estimates of willingness to pay for livestock insurance.

Variable Coeff. (dy/dx) Std.Err. 4
Sex (men*) 0.041 0.041 0.011 3.46%*
Age (<25 years*) —0.035 —0.035 0.018 -1.91
Education (Cannot Read Write*) 0.014 0.014 0.007 1.88%#:#
Household size (<4%*) 0.031 0.031 0.012 2.43%%
Livestock (TLU) 0.009 0.009 0.003 2.43%*
Land size (ha) 0.022 0.022 0.007 3.15%%*
Experience (years) 0.005 0.005 0.002 2.39%%
Credit (Yes*) —0.022 —0.022 0.032 —0.69
Saving (Yes*) —0.605 —0.605 0.452 —1.34
Weather risk (Yes*) 0.052 0.052 0.012 4.22%%%
Livestock market (Yes*) —0.025 —0.025 0.015 —1.69
Media use (Yes*) 0.559 0.559 0.082 6.75% %%
Training (Yes*) 0.147 0.147 0.035 4.14%0%
Insurance awareness (Yes™) 0.083 0.083 0.027 3,077
Cost of premium (Yes*) 0.083 0.083 0.027 1.60
Trust (Yes*) —0.052 —0.052 0.026 1.98
Accessibility (Yes*) 0.484 0.484 0.046 10.36%**
Extension frequency (1*) —0.0037 —0.0037 0.0053 —-0.71

##% and ** Indicate the level of significance at 1, and 5%, respectively. * Indicates base category.
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microinsurance. According to Atino (2020), Castellani and Vigano
(2017), for instance, negative relationship was reported between
family size and WTP of households for crop insurance in Kenya. In
contrast, big family size was reported as positively influencing
household’s WTP for livestock insurance in the same country —
Kenya (Ouya et al., 2023), and Burkina Faso (Fonta et al., 2018).
Similarities in the insurance types and context of pastoralist
production systems may therefore account for the congruence
between the results of the current study in Ethiopia and those of the
later empirical studies in Kenya and Burkina Faso.

The econometrics result further showed that agro-pastoralists’
previous insurance history positively and significantly influenced the
farmer’s WTP for the insurance. For one-year previous experience of
household on insurance, the odds ratio in favor of households’ WTP
for IBLI will increase by the factor of 0.005 (Table 5). This might
be due to the fact that a household that has previous history of
insurance would have some basic information about the program’s
benefits and would develop better tendency to accept and pay for IBLI
than the one who lacks the experience and prior knowledge about
insurance. This result suggests a strong and continuous need for
awareness creation and training on this insurance product. The result
supports the findings of earlier studies on the effect of insurance
history of a household on the uptake and willingness to pay for health
insurance (Mude et al., 2010).

Farmers’ loss experience of livestock was also identified as a
significant variable influencing their WTP for IBLI among pastoralist/
agro-pastoralist communities. A unit increase in livestock loss
experience of a farm household would result in a 0.5% change in the
farmers’ WTP for the IBLI services. A handful of empirical literature
(Aheeyar et al., 2023) agrees with this findings. The more a farmer
experiences loss of livestock due to drought and related calamities, the
more he or she could sense about risks of livestock and/or crop loss in
the drought-prone environments like Dasenech. This experiential
knowledge would boost the farmer’s decision to look for innovative
solutions like IBLI and influences the decision on making investments
like purchasing insurance as a gateway out of the risk.

It is recognized that two types of land rights — communal and
private land rights — being exercised in the pastoral and agro-pastoral
areas of the country. This study only considered the land that individual
pastoralist/agro-pastoralist household posesses. Land ownership is a
critical factor for both crop and livestock production systems, and
adoption of agricultural innovations for the farming community is
highly influenced by the landholding size of the farmer. The results of
this study indicated that the size of cultivated land is positively and
significantly related to the farmer’s WTP for IBLI in response to climate
variability and change in the study area. The econometric results further
revealed that the odds ratio in favor of purchasing IBLI increases by
factor of 2.2 (P < 0.01) (Table 5). This is probably due to the fact that
large land size would empower the farmers as it gives them enough
pasture for grazing their herds and practicing crop production.
Similarly, a positive correlation was reported between the farmer’s WTP
for agricultural insurances and farm size (Osipenko et al., 2015). This
is probably because farmers with larger farm sizes tend to have more
advantage for the adoption of innovations due to economies of scale.

Livestock holding in TLU positively influences the household’s
decision to purchase IBLI at a 1% significance level (Table 5). First,
this might be attributed to the fact that farmers having larger herd size
relatively feeling highly vulnerable to risks emanating from climate
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change and variability; second, having large number of livestock
enhances herders’ financial capacity and so that they can make a
decision to purchase insurance for their livestock. Under a situation
where there is a decline in natural pastures due to climate change and
variability, many pastoralists opt to store forage and save water using
the indexed livestock insurance. This result is inconsistent with prior
expectation and inconsistent with previous studies (Chantarat et al.,
2013; Arshad et al., 2016).

The results presented that a farmer’s WTP for IBLI increases by
factor of 5.2 (P < 0.01) with a unit increase in farmer’s perception of
risks related to climate change (Table 5). This implies household heads
who perceived that the weather-related risk will often exert pressure on
their livelihoods and drought experienced in the near past were more
likely to pay for index insurance as a protective measure. Pastoralists/
agro-pastoralists who perceived the changing climate favors the use of
IBLI as a risk transfer measure and as an important means for
mitigating climate change-related livestock death. The result is in
conformity with the earlier studies (Aidoo et al., 2014; Bogale, 2015).

The qualitative result further supports the notion that households
who perceived the changing climate tend to adopt the IBLI. During a
case story narration, a 58-year-old agro-pastoralist with rich
experience at Fejej kebele explained that:

“Climate is changing over years. Like 20/30 years ago in my age,
drought was not frequent. Drought occurs every 5 or 6 years.
Nowadays, however, drought is very frequent. Rain is not coming in
the expected seasons. It is very erratic; it comes late, but goes early.
Heat-induced livestock diseases are occurring frequently. Reduced
livestock productivity and even complete loss due to death caused by
frequent and long drought are highly affecting my family livelihood.
This pushed me to look for relatively sustainable adaptation
mechanism. I found and understood the very importance of IBLI
that is promoted in our district. I personally purchased this

insurance since the introduction of the project.”

The study also revealed that a unit increase in awareness about
livestock insurance would increase the farmer’s WTP for insurance by
factor of 8.3. In the study, the respondents were considered aware if they
had received information on agricultural insurance through different
sources like insurance companies/agents, visiting the extension officials,
media, groups/cooperatives, and neighbors/relatives. These sources,
particularly government offices and insurance companies/agents, have
played an important role in livestock insurance adoption by creating
awareness among the farmers. Insurance companies/agents have
participated actively in the program because the insurance procedure
for livestock insurance is scientific and possesses less chance of moral
hazards, for instance, tagging of insured animals ensures insurance
companies identify the right insured animals. Moral hazards arise from
asymmetric information that changes the insured farmer behavior after
taking insurance policy in such a way that the probability of receiving
indemnity payment increases. Awareness helped agro-pastoralists to
realize the need for insurance and understand the procedures of
livestock insurance. The results of this study agree with the previous
research findings, which pinpointed that awareness greatly influences
the community’s willingness to pay for health insurance as a risk
management strategy (Esan et al., 2020).

As expected, access to media (defined in average frequency that a
household head attends news and information on radio per a week)
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affected the WTP for index-based insurance positively and
significantly at 1% probability. The insurer also undertakes to provide
weather information through radio in the insured local language. The
results indicated that listening to a radio to access information at least
once a week were found to have a greater likelihood to pay for the
index-based livestock insurance (P < 0.01). This might be due to the
fact that the household with media access can utilize it to easily
communicate and have basic information about the benefits of IBLI,
so that they are better off in terms of their tendency to accept and pay
for IBLI than one who do not have access to and the utilization of mass
media. This result supports the findings of earlier research in Kenya,
which reported the positive effect of media access on farmer’s
willingness to pay for microinsurance (Mude et al., 2010).

As hypothesized earlier, it was found that training access for the
farmers would positively and significantly affect the farmer’s WTP for
insurance. The result indicated that the odds ratio in favor of WTP for
livestock insurance will increase by factor of 14.3 with a unit increase in
access to training, holding other variables constant. The review of the
project interim report also indicated that successive training had been
arranged by the project implementors on different topics including IBLI
strategies, types of insurance, scope of IBLI parameters, and the claiming
aspects. These training programs help the pastorlists/agro-pastoralists
to realize the need for insurance and understand the procedures of
livestock insurance. Thus, farmer’s access to training greatly influences
WTP for the livestock insurance as a risk mitigating strategy.

The econometric results (Table 5) revealed that a unit increase in
accessibility of a household to insurance agents will result in an
increase of the farmer’s WTP for IBLI by 48.4% (P < 0.01). The
probable reason is that access to insurance agents helped farmers in
better understanding the insurance procedure and its benefits,
ultimately motivating them to purchase livestock insurance. Livestock
farmers in remote areas lack access to microinsurance and climate
information, undermining the benefits of purchasing IBLI to reduce
climate variability and change-induced livestock production risk.
Improved road infrastructure and climate information for mobile
pastoralists and agro-pastoralists can increase their WTP for insurance
products, as indicated in previous empirical literature (Bogale, 2015;
Arshad et al., 2016). The adoption of agricultural insurance in Nepal
is significantly hindered by the lack of access to insurance service
providers (Ghimire et al., 2024). Low insurance service procurement
and WTP can be attributed to insurance agents’ inability to access and
effectively communicate policies to farmers (Jokhio et al., 2016).

4.4 Determinants of household’'s payment
amount for a given livestock insurance
value

Table 6 presents those factors influenced the pastoralist/agro-
pastoralists’ payment capacity (household’s WTP amount of a given
offered price or bid value) for the index-based livestock insurance. Out
of the variables put into the double-hurdle model, media use and
training access were dropped from the second stage model results due
to multicollinearity problem.

Unlike the first-stage double-hurdle model likelihood estimates,
the results of the second-stage model estimates (Table 6) show that
large family size has a negative and significant effect on household’s
WTP amount of a given offered price or bid value for IBLL. A
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household’s WTP bigger amounts of a given bid value of IBLI service
was found to be negatively associated with large family size of the farm
households (P < 0.01) (Table 6). A unit increase in family size in Adult
Equivalent would result in a decrease in household’s paying capacity
of the bid value by 3.186 birr, holding other variables are constant.
This may be linked to the household decision-making process in the
context of big family size and relatively high living costs prioritizing
the food and other consumption needs of the family (i.e., budgetary
constraints). This finding is similar to the results of the previous
studies reported in different countries such as Ethiopia (Ayenew et al.,
2019); Nigeria (Oyawole et al., 2016; Esan et al., 2020); Nepal (Maskey
and Singh, 2017) and Ghana (Awunyo-Vitor et al., 2013).

From the double-hurdle maximum likelihood second estimates
(Table 6) of amount paid for the insurance, we could infer that the
household’s paying capacity is positively and significantly influenced
by the herd size in TLU. The regression coefficient of herd size was also
significant (below 5%) and positively affects household’s paying

TABLE 6 Maximum likelihood estimates of amount paid for the livestock
insurance.

Variable Coeff. Std. Err. V4
Sex (men*) 0.972 0.605 1.60
Age (<25 years*) —1.735 0.949 -1.83
Education (Cannot 0.012 0.563 0.02
read & write)

Household size —3.186 1.201 —2.65%%%
(<4%)

Livestock (TLU) 0.771 0.367 2.10%*
Land size (ha) 0.255 0.444 0.57
Experience (years) 0.624 0.150 4.14%%*
Credit (Yes*) -2.975 1.769 —1.68
Saving (Yes*) —-1.590 1.152 —-1.38
Weather risk 1.288 1.252 1.38
perception (Yes*)

Livestock market 2.439 1.186 2.06%*
(Yes*)

Livestock illness 10.270 4745.99 0.001
history (Yes*)

Insurance history 1.926 1.416 1.36
(Yes*)

Cost of premium —6.665 2.689 2.48%*
(Yes*)

Trust (Yes*) —0.318 2769.54 0.01
Accessibility (Yes*) —0.482 0.342 0.02
Extension 0.023 0.234 0.10
frequency (1*)

Constant —17.98 2061.108 —-0.01
Mills lambda 0.053 0.023 2.25%%
Rho 0913

Sigma 0.058

##% and ** Indicate the level of significance at 1 and 5%, respectively. * indicates base
category.

frontiersin.org


https://doi.org/10.3389/fclim.2024.1476202
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org

Melketo et al.

capacity. This is probably because households with bigger herd stock
could sell large number of livestock and thus generate sound income,
which helps them to invest large amount of money for the livestock
insurance. This finding is particularly true for the households that
offtake livestock at a proper timing where the market has relatively
strong demand. This finding agrees with the empirical evidence at
Mongolia (Bertram-Huemmer and Kraehnert, 2018), which indicated
that the more a household owns herd size, the more it is willing to pay
large amount of money for microinsurance.

Similar to the first model estimations, a positive and significant
relationship was reported between farmer’s paying capacity for IBLI
and their past experience with livestock loss. The amount farmers pay
for the bid value of IBLI services would increase by 62.4% for every
year rise in livestock loss experience. Numerous empirical studies
(Aheeyar et al., 2023; Bertram-Huemmer and Kraehnert, 2015)
support this result. A farmer’s experience with the hazards of livestock
loss in drought-prone areas would encourage farmers to adopt
alternative solutions such as IBLI and inform their investment
decisions, such as buying more size of insurance as a means of exiting
the risk.

The robust estimations of the second stage model exhibited a
significant and positive relationship between livestock market access
and household’s capacity to pay for the insurance. Similar to our
expectation, a unit increase in market access for the livestock sales
would increase the household decision on the amount to pay for the
insurance by 2.439 birr. The finding is compatible with findings of
previous studies in West Africa (Aina and Omonona, 2012; Aina
etal., 2018).

The cost of premium is a significant factor negatively affecting
(P < 0.05) payment amount for livestock insurance. The results
indicated that, keeping the influence of other variables constant, an
increase in one birr on the IBLI premium cost would decrease the
household’s WTP the given amounts of bid values for the insurance
by 6.66% (Table 6). The high cost of the premium is the most
important limiting factor to adopt insurance (Jokhio et al., 20165
Kandel and Timilsena, 2017).

In order to make the premium of the insurance more affordable
to farmers, various approaches were recommended by the key
informants, one of which is reducing the premium (supply side). A
key informant among the IBLI promoter vendors at Fejeje kebele
confirmed this line of thought stating:

During the first-round premium sales window, largest number of the
community purchased the premium, because the project subsidized
75% of the total premium. During the second sale windows,
however, the subsidy rate was minimized from 75 to 50% for the
purpose of increasing the adaptability of the community to purchase
premium even after the project phases out. During the second sales
window, the majority could not pay for the insurance, and hence
many were requesting the project office to support the premium of
an animal subsidy. The cost of the premium is a decisive limiting
factor for the farmers. So, the Government should think of
substantial premium subsidy.

This alternative, however, is seemingly unlikely because it requires
the government to allocate more budget for premium subsidies, but
financial constraints prevent further subsidies from being relied upon.
Furthermore, NGO-based subsidies, such as the I4R project, are not
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sustainable and cannot provide continuous solutions due to their time-
bounded nature. Therefore, practical strategies to increase farmers’
awareness and WTP (demand side) are strongly recommended.

Overall, the findings showed that pastoralists and agro-pastoralists
were aware of the negative consequences that climate change have on
their livelihood and production system. They observed that over time,
their ability to withstand the negative consequences was diminished
by climate change. Throughout the focus group discussions, they
underlined that they have no control over climate change. This is
mostly because of the recurrent drought in the district, which causes
a shortage of water and pasture for their animals. Further, depending
on their primary source of income, this effect resulted in livestock
death. Worst of all, the effects of climate change made it harder for
herders to pay for the insurance necessary to mitigate the rate of cattle
mortality from climate change-related causes. As a matter of fact, the
poor tailored index-based livestock insurance is a crucial instrument
to support the powerless herders and to sustain their livelihoods
system in the changing climate.

5 Conclusion and policy
recommendations

The study examined the willingness and payout amounts of
livestock farmers in Dasenech district, South Ethiopia, to pay for
index-based livestock insurance as an alternative climate risk
mitigation measure. The data collected through a cross-sectional
survey was analyzed using both parametric and non-parametric
techniques. During the pilot project implementation years, there was
a significant increase in the sales of IBLI and livestock covered by the
insurance. The results highlight the importance of insurance schemes
for pastoralists and agro-pastoralists, indicating potential interest in
IBLI use and potential for scaling up the programs in Ethiopia and
similar contexts.

A significant number of district residents, however, are still not
paying for microinsurance, indicating the need for further efforts
to promote farmer’s WTP for insurance coverage. Farmers’ WTP
for livestock insurance can be increased through a few amendments.
The first is to change the pricing and payout methodologies used for
premium determination from a region-wide basis to the district
level. Therefore, each district might have different premiums that
would reflect its level of risks. A district with lower risk will have a
lower premium, and farmers in this district might be more
interested in purchasing the insurance. Also, rangeland dominance,
forage availability, seasonality, and drought history need to
be considered. The second requirement is to improve farmers’
access to information. According to the results of the double-hurdle
model, farmers WTP had a strong positive correlation with
variables such as insurance awareness, training access to farmers,
and media access. The awareness creation schemes can include the
utilization of different platforms involving facilities, farmers’
training opportunities, and campaigns, which provide farmers with
information concerning the benefit of insurance and remove their
doubts about insurance as an ex-ante risk coping strategy. The third
is to educate farmers concerning IBLI. This includes what index-
based insurance is, what they get, and what the cost is. When
farmers are aware and understand the insurance, they decide to
participate in it.
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6 Limitations and further research

The study’s limitations include limited data and sample size, and
its scope only focuses on farmers’ willingness to pay for insurance
index and premium chargeable. The payout trends observed for IBLI
are limited, and a region-wide and longer-term coverage of sales
seasons could have improved its comprehensiveness. This study
suggests using comprehensive time series data at wider levels for
further refinement. If unavailable, a longitudinal study could obtain
annual primary data. Future research should cover actuarial issues,
projections of drought events, livestock losses, basis risks, prospects
of IBLI design and implementation in Ethiopia, and issues of
affordable premiums to pay.
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