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Index-based livestock insurance (IBLI) is promoted as a proactive measure to protect against climate-
related risks. Despite initial efforts to introduce the insurance, its adoption has generally been low in
most developing countries. This paper compares adopters and nonadopters of IBLI in four arid or semi-
arid counties in Kenya, focusing specifically on household demographics, climate effects, land tenure
arrangements, and the interaction between other coping strategies and the decision to adopt livestock
insurance. The household survey was conducted in 12 counties, whereby 491 respondents were inter-
viewed, of which about 4.5% had insurance. The results showed that IBLI adoption was influenced by the
socioeconomic, environmental, and existing adoption strategies. Lack of awareness was the most common
reason (44.2% of respondents) for not adopting insurance, showing the need for simplifying information,
because the respondents with more schooling were likely to purchase insurance. High precipitation re-
duced the need for livestock insurance due to low drought risk. Active fodder management positively
influenced insurance uptake, likely due to the use of the indemnity for investment in other adaptive
strategies. Otherwise, pastoralists were more likely to purchase insurance if they had to travel a long
distance to the alternative grazing grounds. Likewise, insurance premiums limited insurance uptake due
to the imperfect correlation between drought and indemnity payments (basis risk). Generally, insurance
alone is not a panacea for pastoralists. Presently, they seem to be too expensive compared to the value
they provide. Either the prediction accuracy of IBLIs must be increased, or premiums more heavily sub-
sidized, for insurance to be a genuine alternative for pastoralists.
© 2025 The Author(s). Published by Elsevier Inc. on behalf of The Society for Range Management.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction

often successful in their adaptation to major exogenous shocks,
i.e, somewhat of a model for resilience (e.g., Nori and Scoones

Pastoralism is often associated with cultural backwardness, con-
flicts, and insecurity, and sometimes perceived as static (Bonfoh et
al. 2016). However, in contrast with this perceived static life, pas-
toralists have a range of coping strategies against climatic and eco-
nomic shocks, such as changing herd composition, migrating fur-
ther in case of drought, livelihood diversification, and active man-
agement of the fodder resource (Oba 2001; Opiyo et al. 2015;
Bostedt et al. 2023). In fact, pastoralists across the world are

* Correspondence: Goran Bostedt
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2019; Scoones 2021). However, this resilience has its limits, due
to major structural changes like climate change and population in-
crease, which are becoming especially evident in East Africa. Cop-
ing strategies may not be sufficient in the future, given that cli-
mate change is increasingly affecting the lives of pastoralists in
East Africa. These customary adaptation strategies must therefore
be renewed or supplemented. Climate change has led to more fre-
quent extreme weather events like droughts, which are more in-
tense than usual, irregular and unpredictable rainfall, flooding, and
increasing temperatures, making already existing challenges with
water and food security even more difficult (Ministry of Foreign
Affairs of the Netherlands 2018; Haile et al. 2020).
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Given these challenges, index-based livestock insurance (IBLI)
has been promoted in Kenya and Ethiopia since 2010, as an inno-
vation that could aid to protect against climate-related risks that
livestock keepers face (Jensen et al. 2015), particularly, among pas-
toralists with low asset base and who lack access to commercial
insurance products. The IBLI are tailored using exogenous and eas-
ily observed/available remote-sensed imagery data to determine
when and whether payments should be made. This has several
advantages, including eliminating the need for claim verification,
and reducing familiar problems with moral hazard' and adverse
selection? that normally are an inherent part of almost all insur-
ance markets (cf. Barnett et al. 2008; Jensen et al. 2018). IBLI also
has a pre-emptive goal in the sense that payments can be used
to improve herd health and nutritional products and services if
a drought persists, e.g., to purchase fodder. However, despite ini-
tial efforts channeled toward this type of insurance the uptake has
generally been low in most countries where it has been introduced
(Smith and Watts 2019).

Academic writing about index-based insurance dates back from
as early as 1920 in India (Chakravarti 1920). However, the first
IBLI program targeted at pastoralists facing climate-related live-
stock deaths started in 2005 by the Government of Mongolia (cf.
Mahul et al. 2009). Globally, as of 2018 IBLI has facilitated more
than 1.8 million contracts, covering approximately 8 million people
(Jensen et al. 2018). As an example of how IBLI works in practice,
in Borana County, Kenya, IBLI contracts are available during two
sales periods: January to February and August to September, which
precede the short and long rainy seasons. These contracts provide
coverage for a full 12-mo period. At the end of each season, index
readings are announced, and if the specified strike rate is met, in-
demnity payments are made to policyholders (Amare et al. 2019).
The final contract designed for any given location will depend not
only on its own remote-sensed imagery data observations, but also
on those from neighboring areas (Woodard et al. 2016).

Studies that analyses local preferences for, and differences in,
the uptake of IBLI in East Africa are limited. The only other large-
scale survey that has tried to estimate preferences toward IBLI pro-
grams among pastoralists in Kenya, including both adopters and
nonadopters, is the study by Jensen et al. (2018), which used a
dataset from 2009, and focused exclusively on Marsabit County.
Their analysis provides evidence that in addition to price and
household characteristics, IBLI product characteristics play signifi-
cant roles in determining demand, and they argue that household-
level data should be collected and used to improve the perfor-
mance of the index. Survey-based, demand analyses have also been
made across Kenya’s northern border in southern Ethiopia, where
IBLI was introduced in 2012, as reported in the study by Takahashi
et al. (2016) and Takahashi et al. (2019), which allow for interesting
comparisons.

The objective of this paper is to make a comparative analysis
of adopters and nonadopters of IBLI in four ASAL (arid and semi-
arid land)-dominated counties in Kenya, Isiolo, Laikipia, Baringo,
and West Pokot. It focuses specifically on household demograph-
ics, climate effects, land tenure arrangements, and the interaction
between the choice of other coping strategies and the choice to
adopt or not adopt livestock insurance. Furthermore, it focuses on
both areas where respondents are more accustomed to IBLI, as well
as areas where this is a new phenomenon.

' In economics, moral hazard refers to a situation where an economic actor has
an incentive to increase its exposure to risk because it does not bear the full costs
associated with that risk, should things go wrong. For example, when individuals
are insured, they may take on higher risk knowing that the insurance will pay the
associated costs.

2 In insurance adverse selection refers to the higher tendency of high-risk individ-
uals to obtain insurance than low-risk individuals.

The first aim of this paper is to contribute to addressing the
overall question why—despite the potential of insurance as a pol-
icy instrument to protect pastoralists against climate-related risks—
the uptake remains low. In the literature, several factors have been
suggested as explanation, such as insurance product quality and
design, affordability, information and education, and behavioral
and sociocultural factors such as tenure security (e.g., Nshakira-
Rukundo et al. 2021). Building on this, one hypothesis investigated
in the paper is therefore that lack of awareness and low education
are important contributing factors to the low uptake.

A second aim is to address the potential of insurance in bridg-
ing the gap between secure and flexible land rights. The paradox of
pastoralists is that they need both secure and flexible land rights
(Turner et al. 2016)—where the need for grazing flexibility is in-
creasingly driven by climate change. This is an increasing challenge
in the context of the ongoing land adjudication in Kenyan pas-
toral lands, which increases security (for some groups) while re-
ducing grazing flexibility. However, one factor that has been largely
overlooked is how insurance relates to and interacts with these
changes in terms of land use and access to grazing land that is
ongoing in Kenya. Building on this, the second hypothesis is that
tenure security increases uptake, for two reasons—one being that
more secure land rights is to a certain extent a proxy for wealth
among pastoralists (e.g., Lesorogol 2003), and the other being that
tenure security also restricts the possibilities to migrate, an alter-
native coping strategy.

Another aim is to investigate to what extent other coping
strategies could be complements or substitutes to IBLI. Are custom-
ary adaptation strategies renewed or supplemented through the in-
troduction of IBLI? Thus, the third hypothesis is that other coping
strategies are determinants for insurance uptake.

The approach used in this paper, a systematic and uniform
questionnaire and statistical analysis, fills a gap in the literature on
pastoralist adoption of livestock insurance by focusing on relative
importance of a set of key factors within a specific dryland region
to analyze how other coping strategies interact with the choice
to adopt livestock insurance in this area. Because Kenya was the
first country in subSaharan Africa to implement IBLI and almost all
studies are on Kenya, and because other East African countries are
in the process of implementing, or are considering similar insur-
ance arrangements, we can learn a lot from Kenya.

Background—Livestock Insurance in Kenya

IBLI in Kenya started in 2010 on the initiative of the Interna-
tional Livestock Research Institute (ILRI) in Nairobi. ILRI collabo-
rated with a team of development economists at Cornell Univer-
sity, University of California, Davis, and Syracuse University, all
in the United States, with the design and initial implementation
(Johnson et al. 2019). The ILRI program was launched in Marsabit
County, on the border with Ethiopia in January 2010. ILRI collab-
orated with a Kenyan insurance agency and one of the few com-
mercial banks operating in Marsabit. Note that the IBLI product in
Marsabit County was calibrated to three different production envi-
ronments: Lowland Marsabit South, Lowland Marsabit North, and
Highland Marsabit Central. Contracts and payoffs were calibrated
to each of those production zones and payoffs were triggered in
one area based on conditions at a given point in time but poten-
tially not in another.

As IBLI is designed in Kenya and Ethiopia, the insured party
makes premium payments twice annually, and receive indemnity
payments> based on realizations of some objectively measured

3 An indemnity payment is a payment as a result of a contractual obligation of an
insurance company to compensate the loss incurred by the insured party.
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climate index variable, relative to some predetermined threshold
(Chantarat et al. 2017). One advantage with IBLI over traditional
insurance is that payments are not triggered by individual claims,
but by the value of the remote-sensed signal. This has the potential
to both reduce transaction costs and minimize problems with ad-
verse selection and moral hazards. However, one disadvantage with
this design is that the IBLI may either overpredict or underpredict
actual losses for an individual pastoralist. Overprediction occurs if
actual drought losses are smaller, or nonexistent, compared with
the predictions of the climate index. Conversely, underprediction
occurs if the contract holder experiences a loss even though no in-
demnity payments are triggered by the index. This imperfect cor-
relation between drought and indemnity payments is referred to
as “basis risk” (Chantarat et al. 2017). A study based on data on
IBLI in Marsabit County between 2010 and 2012 showed that pol-
icy holders are left with an average of 69% of their original risk due
to high loss events (Jensen et al. 2016). Unrealized expectations of
immediate payouts—forage conditions had been too good to trigger
payouts—on the part of the pastoralists, and absent representatives
of the insurance agency, led to a deteriorating reputation and de-
clining sales in 2011.

In 2012, ILRI revised the insurance program, it collaborated with
a new insurance agency, and in 2013 expanded the insurance pro-
gram to Wajir and Isiolo County. By 2016, this ILRI program had ex-
panded further to include the counties of Turkana, Marsabit, Man-
dera, Garissa, and Tana River, all north or east of our study region.
Considerable effort was now put into explaining what IBLI was and
how it worked (Johnson et al. 2019). As the basis risk is a challenge
to this kind of insurance, a lot of effort is needed to explain how
the insurance product works.

The number of insured pastoralists nearly tripled within a year,
with total contracts sold rising from 462 in 2013 to 1 323 in
2014. By 2015, overall sales surged to 6 106. However, during the
2015/2016 period, growth slowed, resulting in 2 445 contracts sold
overall (Johnson et al. 2019). Additionally, in 2014, the Govern-
ment of Kenya, in collaboration with the World Bank, launched the
Kenya Livestock Insurance Program (KLIP).

KLIP is run by the Ministry of Agriculture, Livestock, Fisheries,
and Irrigation, and supported by ILRI, the World Bank, and the in-
ternational insurance company Swiss Re. ILRI is currently the cal-
culating agent that designed the index and make payout calcula-
tions. As an IBLI KLIP uses Normalized Difference Vegetation Index
(NDVI), often referred to as “greenness maps,” assessments from
satellite remote sensing (Miller et al. 2020). The insurance trig-
gers, or decision points, which determine whether payout should
be made, are identified by the response of observed NDVI. The in-
surance contract’s rationale is that drought causes forage depletion,
which is strongly linked to livestock mortality, and this forage de-
pletion is evident through observable changes in NDVI. The index
is derived from the standard score of the spatially averaged vegeta-
tion conditions over a Unit Area of Insurance. Payouts based on the
index could potentially be provided to the insured pastoralist twice
a year, corresponding to the long and short rainy seasons: once in
midAugust and once in midFebruary. These insurance payouts al-
low pastoralists to purchase food and water to sustain livestock, or
replace lost livestock. Households have to decide to join KLIP by
insuring a minimum number of animals set by the scheme.* By so
doing, the whole herd is covered from risk of loss from drought.

By early 2018, the program had reached 32 000 pastoral house-
holds (Mohtasin 2021), and as of 2020 KLIP covers all of the above-
mentioned counties, plus West Pokot, northern Baringo and north-
ern Laikipia (Miller et al. 2020). However, as demonstrated by

4 The minimum number is five Tropical Livestock Units (TLU), where a cow equals
one TLU, while a sheep is 0.1 TLU, and a camel is 1.25 TLU.

Jensen et al. (2024) in an analysis of sales data from 2010 to 2020,
heterogeneous supply has constrained purchases so that purchases
are not exclusively a function of demand.

Average premium rates paid by a KLIP-insured pastoralist are
roughly 8.5% of the value of the insured amount, which translates
to an annual premium of about 1 200 KES (9.29 USD”) for one
cattle, 120 KES (0.93 USD) for a goat or sheep, and 1 750 KES
(13.55 USD) for a camel. There is also a fully subsidized component
for vulnerable households, where the national and county govern-
ments had set up selection criteria to ensure that only sufficiently
vulnerable households benefit from the fully subsidized compo-
nent.

Some of the previous research on IBLI programs in Kenya has
focused mainly on understanding of the quality of the existing in-
surance products that are offered. Jensen et al. (2016) argue that
index insurance product quality remains largely unexplored, and
consumers can only begin to estimate the design risk once they
have observed a number of periods of product coverage. They ar-
gue that consequently, basis risk remains an Achilles heel of index
insurance. Other research studies have been based on simulations
of pastoralist household wealth dynamics based on stylized mod-
els, such as the study by Chantarat et al. (2017), who find that IBLI
will be less valuable to the poorest whose assets are too small to
prevent herd collapse in the event of drought. Finally, there are
overviews of the competing expectations held by actors such as
(re)insurers, researchers, donors, NGOs, and pastoralists, such as
in the study by Johnson et al. (2019). Their analysis suggests that
early demand and subsequent backlash were not results of system-
atic mis-selling, but rather stemmed from unfulfilled expectations
by the pastoralists, as well as patron-like relationships with insur-
ance partners.

Finally, it must be emphasized that IBLI programs do not enter
in a vacuum—rather there are various forms of informal insurance
systems that have existed across African societies for centuries.
Among them can be mentioned ekone among the Karomojong of
northeast Uganda, dabare among the Gabra people of northern
Kenya, and osotua among the Maasai of Kenya, (cf. Takahashi et
al. 2019; Muchema et al., 2025). Social networks can be based on
socioeconomic, cultural, and personality attributes, and friendships
can be forged and maintained through gifts, provision of livestock
fodder, livestock transfers, and financial assistance from informal
group-based savings organizations (cf. Bostedt et al. 2021).

The study by Muchema et al. (2025) is arguably the most recent
study of IBLI in Kenya. Based on in-person interviews with pas-
toralists, a focus group discussion, and key informant interviews,
the authors found that although social networks enhance resource
sharing, climate change is strangling traditional risk-management
structures of pastoralism. However, the study concludes that the
low IBLI uptake was due to low awareness levels, a slowed pre-
mium sale supply, and a plausible product trust deficit. The study
recommends establishing a framework that integrates both the tra-
ditional and modern approaches to risk sharing.

Study Area

This study focuses on the Kenyan rangelands, covering slightly
over 83% of the country (Ministry of Agriculture, Livestock, Fish-
eries and Cooperatives, 2021), and home for millions of pastoralists
and agropastoralists practicing mainly extensive livestock grazing
in open rangelands. The study is one part of the research project
“Escaping the pastoralist paradox in the face of climate change,”
funded by the Swedish Research Council. The four Kenyan coun-
ties chosen as case study areas, West Pokot, Baringo, Laikipia, and

5 Exchange rate in May 2025.
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Table 1

Demographic and climate characteristics of the studied counties.
Variable West Pokot Baringo County Laikipia County Isiolo

County County

Population’ 621135 666730 518532 267966
Population density (inh./km?)' 68 61 55 11
Percent urban population' 51 1.3 24.6 46.9
Average annual rainfall (mm/yr)? 1025-1039 729-921 647-797 453-587
Average air temperature (°C)* ~21 23-26 18-19 22-26
Altitude range (meters above sea level)* 750-3370 726-3000 1500-2611 200-1104

Government of Kenya (2020).

1
2 Kenya National Drought Management Authority, average 1960-1999.

3 NASA, GES-DISC Interactive Online Visualization And Analysis Infrastructure (Giovanni).
4

County statistical abstracts for the respective counties.

Isiolo, are all dominated by semi-arid land where pastoralism is
or has been the dominating livelihood (cf. Table 1). Within and
in a comparison between the counties, the transition toward a
more sedentary, privatized, and commercialized agropastoralism
land use practices is in different phases and has taken different
forms. The four counties were chosen to study IBLI and a broad
range of issues relating to the effects of climate change on pas-
toralists in Kenya. The study area does not include the northern-
most counties in Kenya, which were the pilot counties for IBLL
Rather, these counties represent a later stage (2013 onward) in the
expansion of IBLI insurance and areas where it could be expanded
to in the future.

West Pokot County

West Pokot County is mainly inhabited by the Pokot people.
Pastoralism, in the form of agro-pastoralism and transhumance
pastoralism, supports over 90% of the county’s population (Muricho
et al. 2019). Although one of the least urbanized counties in Kenya,
it has the highest population density of the four studied coun-
ties. In terms of topography, the northern and northeastern parts
are dry plains, with a lower altitude, whereas the southeastern
part rises to an altitude of 3 370 m above sea level. Within the
county, Chepareria Ward has seen extensive implementation of pri-
vate rangeland enclosures to alleviate pasture scarcity and enable
proper management of formerly degraded areas-a process that has
been thoroughly described in the literature (e.g., Nyberg et al
2015; Wairore et al. 2015a,b,c).

Baringo County

Baringo County is situated in the Rift Valley region, and the
main ethnic communities are the Tugen, Pokot, and ‘Il Chamus. As
in West Pokot, the absolute majority of the population reside in
the rural areas. According to Vehrs (2018), among the East Pokot
north of Lake Baringo—which the study ward of Loiyamorok is part
of—livestock numbers per km? have increased tremendously dur-
ing the twentieth century. The eastern part of the county is in the
floor of the Rift Valley. Here Lake Baringo is one of the fresh water
lakes in the Rift Valley floor, and provides an abundant source of
fresh water. The studied wards all lie in the center of the county.

Laikipia County

Laikipia County encompasses a vast highland plateau, which is
naturally bordered by the Great Rift Valley to the west, the Aber-
dares mountain ridge to the south, and Mount Kenya to the east.
Current land use and tenure arrangements have been shaped by
an especially dramatic history (Hughes 2006), and today around
40% of the county is owned by a small, non-pastoralist, minority
(Letai 2011). Thus, competition for land is high, and the majority
of the pastoralists are members of group ranches, surrounded by

large privately owned estates. One effect of this is that pastoral-
ist livestock herds are more or less stationary, where seasonal mi-
gration in accordance with grazing conditions was previously the
norm (Huho et al. 2010; Boles et al. 2019). Ethnically there are
about 23 communities, comprising Maasai, Samburu, Rendile, So-
mali, Pokots, Kalenjins, Meru, Kikuyu, and Turkana, among others
(The Ministry of Agriculture, Livestock and Fisheries 2017a).

Isiolo County

Most of the Isiolo County is a flat low lying plain, which is hot
and dry most of the year. This county has the lowest population
and the lowest population density of the four studied counties, but
the highest level of urbanization. Annual average rainfall is lower
than in the other three counties. Most of the land is communally
owned, under the trustship of the county government (Boye and
Kaarhus 2011). The main ethnic groups in Isiolo are Borana, Meru,
Samburu, Somali, and Turkana (The Ministry of Agriculture, Live-
stock and Fisheries 2017b).

Fig. 1 shows the location of the wards included in the survey.

Methods
The survey

This paper uses data from a unique survey study of pastoralists
in four counties in Kenya, conducted in March and April 2020, cov-
ering 520 respondents in 12 wards in West Pokot, Baringo, Laikipia,
and Isiolo counties, using personal interviews. This means that the
survey was conducted just before the rainy season, and was com-
pleted just before the COVID-19 pandemic resulted in severe travel
restrictions across Kenya.

Purposive and multistage cluster sampling approaches were
used in this study to select first counties, then wards within
the selected counties, and finally households within the selected
wards. In the first stage, sampling was purposive to West Pokot,
Baringo, Laikipia, and Isiolo because of the different land use
changes occurring in the four counties. This was motivated by the
fact that the survey as a whole had the broader purpose of making
a comparative study of the relationship between land tenure and
capacity for climate adaption in pastoralist regions in Kenya. Thus,
the questions focusing on livestock insurance were only one part
of the questionnaire, and given the information from other sources
(e.g., Smith and Watts 2019) that the livestock insurance uptake
was low it was expected that a minority would be holders of an
insurance contract.

A multistage sampling approach was used in the second stage.
Within the four counties, three wards per county were purposively
selected taking into account the different land uses within the
counties, conditional on there being a largely pastoralist commu-
nity living in the ward. These were the primary sampling units for
the survey, making a total of 12 sampling units.
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Figure 1. Locations of counties and wards in the study. Red wards—Suam, Chepare-
ria, and Riwo—are in West Pokot County. Yellow wards—Loiyamorok, Ilchamus, and
Saimo/Soi—are in Baringo County. Green wards—Mukogodo West, Mukogodo East,
and Segera—are in Laikipia County. Blue wards—Oldonyiro, Garbatulla, and Kinna—
are in Isiolo County.

Systematic random sampling was used to select the individ-
ual household respondent. This was achieved by selecting every
fourth household (manyatta) on either side of the road or path
(Mugenda and Mugenda 2003; Kothari 2010). Data were collected
at the household level using semistructured questionnaires that
were administered through a face-to-face interview by trained lo-
cal enumerators, and encoded on tablets. We wanted to make sure
that the respondents could understand the questions and express
their answers in their mother tongue. Although many pastoralists
understand Swahili, the lingua franca of East Africa, many do not.
For this reason, we recruited enumerators—four for each county—
who were university students from the University of Nairobi from
the same ethnic group as the respondents, and who were fluent in
the local languages. A total of 520 respondents were interviewed
across the four counties, resulting in 491 usable® responses, of
which 22 had livestock insurance. The distribution of respondents
across the counties was fairly even with 125 respondents from
West Pokot, 123 from Baringo, 122 from Laikipia, and 121 respon-
dents from Isiolo.

The whole survey tool consisted of 70 questions, with several
different sections. The focus here, however, is on the questions
about livestock insurance, namely the question: “I have joined a
livestock insurance program,” where the response alternatives were
yes or no, and the follow-up question: “If you have NOT joined a
livestock insurance program, why”, with the following response al-
ternatives:

e It is not available where I live (henceforth denoted Availability).
e I was not aware that livestock insurance existed (denoted
Awareness).

6 Usable in the sense that the questions focused in this paper were answered.

o It is too expensive (denoted Expense).
e I don’t think I need an insurance (denoted Need).
o Other, please state reason.

Furthermore, another of the questions in the survey reads:
“What is your strategy to cope with changes in livelihood conditions?
More than one alternative is possible,” with eight preset alternatives,
where the most commonly chosen were:

Reduce herds.

Change composition of herd.

Migrate further distances.

Diversifying livelihoods, e.g., taking up other activities/jobs.
Active management of fodder resources.

These coping choices were used to address the third
hypothesis—to what extent other coping strategies are determi-
nants for insurance uptake.

Statistical approach

Initially, probit models of the decision to purchase insurance
were estimated for the whole sample. However, it should be borne
in mind that no respondents in Baringo and only a few in West
Pokot have purchased an insurance contract, resulting in an in-
flated number of zeroes in the dependent variable. For this reason,
a restricted model, with only the Isiolo and Laikipia observations,
was also estimated. Specifically, we assume that the probit model
takes the form:

P(Y =1|X) = ®(X"B) (1)

where P is the probability and & is the cumulative distribution
function of the standard normal distribution. The parameters B
were estimated by maximum likelihood in Limdep/Nlogit.

Explanatory variables used in the vector X were first a set of
climate/geographic variables, which included annual average pre-
cipitation and temperature on the ward level, as well as distance
to alternative grazing grounds (in km). These are averages over
the period 2009-2019, and for rainfall, the data come from the
Kenya National Drought Management Authority, whereas for tem-
perature, it comes from NASA’s GES-DISC Interactive Online Vi-
sualization And Analysis Infrastructure (Giovanni). The distance
to alternative grazing grounds was one of the questions in our
survey. We also used dummies for the wards, with West Pokot
County as baseline when the full sample is used, whereas Laikipia
is used in the geographically restricted model, and dummies for
whether the respondent had a group or private title deed (de-
noted Anydeed in the following). The county level dummies are
motivated by our interest in analyzing possible geographical dif-
ferences, whereas the deed dummy was selected to investigate
whether ownership security made it more or less likely to make
the decision to get insurance. In the study by Promsopha (2017),
it is argued that customary tenure and communal property per-
form key informal risk-coping functions, and that further research
on risk coping would benefit from examining property regimes.
This dummy variable is therefore one way to address the ef-
fect of property regimes on insurance adoption as a risk-coping
choice.

To these independent variables, socioeconomic variables such as
gender of household head, age and years of schooling of household
head, and household size were added. Household income was one
of the questions in the survey—but extensive item nonresponse
rendered this variable unusable in the probit models, although de-
scriptive statistics are presented.
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Table 2

Descriptive statistics—some demographic variables. Means and 95% confidence intervals within parenthesis. The values
within brackets for all rows are the lower and upper limits of 95% confidence intervals around the sample mean.

Variable West Pokot Baringo Laikipia Isiolo
Household head (share male) 0.82 0.80 0.53 0.59
(0.75-0.89) (0.73-0.87) (0.44-0.62) (0.50-0.68)
Household head (share male), insured 0.75 0.36
(0.43-1.07) (0.062-0.66)
Household head, mean age (yr) 444 52.5 394 399
(43.0-45.9) (50.4-54.8) (36.7-42.2) (37.3-42.6)
Household head, mean age (yr), insured 471 35.6
(38.9-55.3) (30.4-40.8)
Schooling of household head (yr) 6.8 6.5 75 8.4
(5.8-7.8) (5.8-7.3) (6.5-8.5) (7.3-9.5)
Schooling of household head (yr), insured 7.8 8.2
(41-11.4) (5.7-10.7)
No. of household members 8.2 8.9 6.1 6.1
(7.4-8.9) (8.0-9.9) (5.6-6.6) (5.5-6.7)
No. of household members, insured 8.6 7.8
(5.9-11.4) (6.1-9.5)
County average, no. of household members (2019)' 4.6 5.0 34 4.6
Share of households with IBLI (%) 1.6 0.8 6.6 9.0
No. of observations* 125 123 122 121

1 Kenya Bureau of Statistics (2020).
2 Excluding item nonresponse.

Results
Pastoralists’ sociocultural characteristics and IBLI uptake/purchase

Table 2 shows some descriptive statistics on the county level,
together with 95% confidence intervals.”

Notable is that West Pokot and Baringo counties have signif-
icantly higher share of male headed households in the sample,
compared with Laikipia and Isiolo, as shown by the confidence in-
tervals. Baringo also has significantly older aged household heads
than the other three counties, again as shown by the confidence
intervals. Household heads in Isiolo County have somewhat more
years of schooling than the other counties, but here the differences
are smaller. As shown by the confidence intervals, the mean num-
ber of household members is significantly higher in West Pokot
and Baringo (with the typical household being two parents and
six children) compared with Laikipia and Isiolo (where the typical
household consists of two parents and four children). Overall, the
sample mean household sizes are larger in the sample compared
with the county averages, which is unsurprising because pastoral-
ist households generally are larger. The demographic means for the
respondents with IBLI were not significant from the means for the
overall sample for Laikipia and Isiolo. The share of households with
IBLI in the sample was very low in West Pokot and Baringo coun-
ties, which meant that it was not meaningful to calculate demo-
graphic means for these subgroups, but clearly higher in Laikipia
and Isiolo counties.

Although the government ambition is to provide insurance ac-
cess to pastoralists in all of Kenya, our dataset provides some in-
sight into the level of adoption in our four study counties (see
Fig. 2).

Of the 22 respondents who had purchased a livestock insur-
ance contract, 2 lived in West Pokot, 1 in Baringo, 8 in Laikipia,
and 11 in Isiolo. In Isiolo, the main reason for not purchasing is
that the respondent felt they did not need it—which can be seen

7 The confidence interval is based on the sample mean, X, and the sample stan-
dard deviation, s. The equation is then: X +Zx -, where Z is the Z-value for the
chosen confidence level drawn from the Student’s t-distribution, X is the sample
mean, s is the sample standard deviation, and n is the sample size.

as an informed choice. This is unsurprising, given that livestock in-
surance has been around since 2013. In Laikipia, Baringo, and West
Pokot, the main reason for not purchasing was reported to be lack
of awareness, or a belief that it is not available.

The drivers of IBLI adoption/purchase

Table 3 shows the results of the probit models. The first model
includes dummies for the counties, with West Pokot County as the
baseline. In the second model, the counties dummies are omitted
for reasons described below. The third model is based only on the
data from Laikipia and Isiolo. This model has a dummy for Isiolo
County, with the baseline being Laikipia County

Focusing first on the climate variables in Model 1 in Table 3,
both precipitation and temperature are significant, but with unin-
tuitive signs in the sense that the expectation is that higher pre-
cipitation would decrease, whereas higher temperature would in-
crease, the likelihood of obtaining insurance, whereas the signs of
these coefficients are reversed in the model. This effect could be
caused by multicollinearity because precipitation and temperature
are significantly negatively correlated. For the county dummies, re-
sults show that respondents from Isiolo and Laikipia counties are
significantly more likely to purchase an insurance contract com-
pared with the baseline county West Pokot. None of the dummies
for alternative coping strategies are significant in Model 1, which
means that the third hypothesis, that other coping strategies are
determinants for insurance uptake, is not supported. The tenure
dummy was insignificant, which means that the second hypothesis,
that tenure security increases uptake, is also not supported. This
could also be caused by multicollinearity because the tenure se-
curity dummy is positively correlated with precipitation and neg-
atively correlated with temperature—which is reasonable because
it makes more sense to have title deed where intense production
is possible. Of the demographic variables, results show that older
household heads with more schooling are significantly more likely
to purchase insurance, which strengthens the hypothesis that low
education is an important contributing factor to the low uptake,
which supports the third hypothesis.

The unintuitive signs lead to the suspicion of covariance with
county dummies. Therefore, in the second model the county dum-
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Figure 2. Adoption of livestock insurance and stated reasons for not joining on the county level (n=479).

Table 3
Binomial probit models of the decision to join index-based livestock insurance.

Variable Model 1 Model 2 Model 3
(Baseline county: (Baseline county:
West Pokot) Laikipia County)

Constant -5.8941 2.0413 -1.5125
(-1.277) (1.258) (-0.305)

Geographical/climate variables

Distance to alternative grazing 0.000009 0.000009 0.0051

grounds (km) (0.259) (0.325) (1.879)?

Precipitation (mm, annual average) 0.0077 -0.0023 0.0047
(2.327)! (-2.374)! (1.302)

Temperature (°C, annual average) -0.2775 -0.1406 -0.2845
(-2.139)! (-2.255)! (-1.543)

Alternative coping strategies

(dummies)

Reduce herd 0.5163 0.1832 0.0003
(1.377) (0.605) (0.0)

Change composition of herd 0.3706 0.1058 0.4513
(0.931) (0.310) (0.870)

Migrate further -0.6410 -0.4108 -7.5036
(-1.088) (-0.786) (0.0)

Diversify livelihood 0.4254 0.2091 0.3966
(1.158) (0.661) (0.748)

Active fodder management 0.5238 0.6219 0.1276
(1.524) (2.014)! (0.268)

County dummies

Baringo -5.1611
(0.0)

Laikipia 2.0284
(1.819)

Isiolo 5.4587 3.0962
(3.317)° (3.001)°

Demographic variables

Any title deed -0.3120 0.0028 0.0886
(-0.776) (0.008) (0.171)

Male hh head -0.1505 -0.2394 0.0029
(-0.498) (-0.914) (0.008)

Age of hh head (yr) 0.0159 0.0046 0.0013
(1.420) (0.466) (0.088)

School years hh head 0.0411 0.0362 0.0172
(2.576)! (2.428)! (0.643)

Hh size (persons) 0.0360 0.0243 0.1210
(1.140) (0.764) (1.595)

McFadden R* 0.315 0.165 0.327

No. of observations 447 447 211

T-values are within parenthesis.
1 Significant at the 5% level.
2 Significant at the 10% level.
3 Significant at the 1% level.
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mies were omitted. Then both the variable for precipitation and
the variable for temperature were significant and negative. This
suggests that in wards where natural precipitation is high the in-
centive to purchase a livestock insurance contract is low. This is
intuitive, where the risk of drought is lower the motivation to sign
an insurance will also be low. The negative sign of the temper-
ature variable is harder to explain, but could be influenced by
the fact that Oldonyiro Ward where insurance uptake is high is
slightly mild climate wise. Furthermore, and very interesting, the
dummy for active fodder management is significant and positive.
Because respondents with insurance are largely found in Laikipia
and Isiolo—the counties with the lowest share of respondents do-
ing active fodder management—these respondents must consider
that acquiring insurance is a complementary strategy to active fod-
der management. Of the demographic variables only school years
is significant in this model.

In the more restrictive “Isiolo/Laikipia model,” based only on
the Isiolo and Laikipia data, the distance to alternative grazing
grounds is significant, suggesting that respondents with long mi-
gration distances are more likely to purchase an insurance con-
tract. The precipitation variable is insignificant, whereas the Isiolo
County dummy is highly significant.

Overall, it is also interesting to note which variables that are
not significant in either of the models. Clearly, having a title deed
(group or private) is not relevant for the decision to purchase live-
stock insurance, and neither are the gender of the household head.

Explanatory variables for IBLI nonadopters or uninsured pastoralists

We now focus on the stated reasons for not joining, i.e., Avail-
ability, Awareness, Expense, and Need—ignoring the “Other” and “No
answer” alternatives, partly because very few respondents checked
these alternatives, and partly because they have no natural in-
terpretation. Probit regressions were made for each of the above
reasons with county level dummies. The results can be found in
Table 4.

Looking first at the distance and climate variables, it seems like
respondents with long migration distances were less likely to state
that they were not aware of the insurance alternative, or that they
did not need it. Respondents in areas with high precipitation were
more likely to state that they did not need insurance, which is in-
tuitively reasonable. Note that precipitation is positively correlated
with elevation. Traveling to higher elevations in these counties not
only means that rainfall increases, but the coefficient of variation
of annual rainfall decreases. That make pastoralists less prone to
the type of shocks that the insurance is meant to address.

Respondents with title deeds were less likely to state that in-
surance was not available, but significantly more likely to state
that they were simply not aware of the insurance alternative. The
response that the respondents were not aware of the existence
of livestock insurance is significantly less likely in Isiolo County,
which natural given that it has been in existence there since 2013.
The stated reason that the insurance is too expensive or that they
do not need insurance is significantly more common in Baringo,
Laikipia, and Isiolo counties, compared with the baseline West
Pokot. Finally, the stated reason that insurance is too expensive
is significantly more common among better-educated respondents,
suggesting a more informed decision process.

Discussion

The focus in this paper has been local preferences among pas-
toralists for IBLI and differences in the uptake of IBLI in four coun-
ties in Kenya. We argue that the preferences toward and the low
uptake of insurance must be understood in relation to the ongo-
ing major changes in terms of land use and access to grazing land.

Here IBIL comes in—could it be a “third way” out of the pastoral-
ist paradox by reducing uninsured, drought-related risk, thereby
avoiding the route of either increasing tenure security (for some
groups) while reducing grazing flexibility, or vice versa.

The findings showed that IBLI uptake among pastoralists was
very low in the study sites, as was also reported by Lung (2021),
despite over 10 yr of scheme implementation. The low uptake also
aligns with Oduniyi et al. (2020), who found a low willingness to
pay (WTP) for IBLI in South Africa. However, the signs of the co-
efficients in the regression results also demonstrate that the trend
toward reduced migration, more intensive animal husbandry with
the help of active fodder management, and more education has the
potential to increase the demand for insurance. Reduced migration
is not so much driven by the right to grazing land during the wet
season, but by the reduced access to grazing land to migrate to
during the dry season due to the proliferation of private owner-
ship.

The awareness response demonstrates that information about
the possibility of purchasing IBIL is something that has grown or-
ganically, likely through word of mouth, from east to west across
the study region. One key limiting factor for adoption of insurance
has previously been availability and awareness. As shown earlier,
the introduction of the KLIP insurance product to the more west-
erly located counties of Baringo and West Pokot is fairly recent.
However, even in the parts of the study region where it was intro-
duced earliest, it has not really gained widespread popularity. The
question is why.

The results provide some explanations that are expected and
predictable, such as the fact that respondents with more school-
ing are significantly more likely to be insured. That education in-
creases demand for insurance is in contrast with the Ethiopian sur-
vey results in Takahashi et al. (2016), where the education level
was negatively correlated with IBLI uptake, as well as the South
African contingent valuation study by Oduniyi et al. (2020), which
showed that education was negatively correlated with WTP. Insur-
ance products are notoriously difficult to understand, and simplify-
ing the information that is presented to the pastoralists is a chal-
lenge, but one that the organizations behind the insurance prod-
ucts must rise up to if adoption is to spread further. It also points
to the importance of education in marginalized pastoral areas, i.e.,
one can see low insurance uptake as indirect evidence of marginal-
ization. However, it is somewhat promising for future insurance
uptake that insurance and active fodder management seem to be
complementary strategies, because Baringo and West Pokot are
counties where active fodder management is much more common.
As mentioned in Hurst et al. (2012), effective fodder management
opens up opportunities for income generation that can be used to
invest in insurance coverage. However, it can also lower risk expo-
sure, leading to reduced insurance premiums and payouts.

Furthermore, in wards where natural precipitation is high the
incentive to purchase a livestock insurance contract is low. This
suggests that there are likely natural barriers and enablers for
the adoption of livestock insurance, given by the natural precipi-
tation distribution across Northern and Central Kenya—e.g., if the
dry spells are not severe, then pastoralists do not need IBLL

Another source of explanation is the cost of livestock insurance,
which is mainly advanced by respondents in Isiolo County, where
awareness is relatively high, and insurance products have been
available the longest of the surveyed counties. These pastoralists—
with more experience with livestock insurance—seem to feel that
the premiums are too high in comparison to what the product
gives. Indeed, as shown by Jensen et al. (2016), the basis risk suf-
fered by the insured pastoralists due to underprediction is high, a
fact that seems to be known where these insurance products have
been around longer. High basis risk will always reduce demand,
as demonstrated by Jensen et al. (2018), although the quality in
the remote sensing data are likely to improve over time. As noted
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Table 4
Binomial probit models of the stated reason for not joining index-based livestock insurance.

Variable Not available Not aware Too expensive Don't need

Constant 1.8645 -0.4571 -7.2754 -7.5516
(-0.650)" (-0.159) (-2.397) (-2.567)

Geographical/climate/tenure variables

Distance to alternative grazing grounds  0.0005 -0.00003 -0.00001 -0.0049

(km) (0.835) (-3.998) (-0.308) (-2.544)

Precipitation (mm, annual average) -0.0020 -0.0014 0.0059 0.0046
(-1.570) (-1.052) (3.451) (2.752)?

Temperature (°C, annual average) 0.0076 0.0979 -0.1242 0.0136
(0.089) (1124) (-1.440) (0.166)

County dummies

Baringo -0.0084 -1.3971 2.3878 1.4248
(-0.030) (-4.441)* (4.706)° (2.523)°

Laikipia -0.3896 -0.6162 1.5653 2.6293
(-0.638) (-1.016) (1.970)° (3.335)°

Isiolo -1.4270 -2.269 5.0303 46611
(-2.601)? (-3.842) (6.019)* (5.144)

Demographic variables

Any title deed -0.4383 0.3360 -0.0001 0.4238
(-2.600)> (1.973)° (0.0) (1.381)

Male hh head -0.3317 0.2417 0.5746 -0.0033
(-2.243) (1.625) (1.835! (-0.016)

Age of hh head -0.0086 0.0058 0.0151 -0.0017
(-1.620) (1.066) (1.547) (-0.241)

School years hh head 0.0106 -0.0139 0.0317 -0.0088
(0.948) (-1139) (2.665)? (-0.490)

Hh size 0.0252 -0.0325 0.0001 0.0262
(1.550) (-1.997) (0.005) (1.428)

McFadden R* 0.083 0.135 0.295 0.302

No. of observations 431

T-values are within parenthesis.
1 Significant at the 10% level.
2 Significant at the 1% level.
3 Significant at the 5% level.

by Bulte and Haagsma (2021), substantial subsidies will likely
continue to be required in the near term—and possibly well into
the future—to support the widespread adoption of index-based
drought insurance. However, as noted by these authors, increased
subsidies can have the downside of raising short-term stocking
rates.

Conclusion

The first aim of this paper was to contribute to addressing the
overall question why the uptake remains low. Related to this, the
first hypotheses stated in this study were accepted because educa-
tion increases uptake and low awareness about IBLI is an important
explanation behind the low uptake, which highlights the need to
simplify information for pastoralists, whereas the second hypoth-
esis was rejected because tenure security does not have a signifi-
cant effect. This relates to the second aim—to address the potential
of insurance in bridging the gap between secure and flexible land
rights.

Concerning the third aim, to what extent other coping strate-
gies could be complements or substitutes to IBLI, that insurance
can be considered a complementary strategy to active fodder man-
agement livestock confirms the third hypothesis, a fact that should
be highlighted and used more extensively in the promotion of IBLI

However, insurance alone is not the panacea to the pastoralist
paradox. Presently, they seem to be too expensive compared to the
value they provide. Either the prediction accuracy of IBLIs must be
increased, or premiums more heavily subsidized, for insurance to
be a genuine alternative for pastoralists.

Data Availability

The survey data are available upon request from the corre-
sponding author.

Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

CRediT authorship contribution statement

Goran Bostedt: Writing - review & editing, Writing - orig-
inal draft, Validation, Supervision, Resources, Project administra-
tion, Methodology, Investigation, Funding acquisition, Formal anal-
ysis, Data curation, Conceptualization. Per Knutsson: Writing -
original draft, Investigation, Funding acquisition, Conceptualization.
Deborah Muricho: Investigation, Data curation. Stephen Mureithi:
Writing - original draft, Supervision, Resources, Project adminis-
tration, Investigation, Funding acquisition, Conceptualization. Ewa
Wredle: Writing - original draft, Project administration, Investiga-
tion, Funding acquisition.

Acknowledgements

The authors also wish to thank the research network Triple L's
research project “Escaping the pastoralist paradox in the face of cli-
mate change”, funded by the Swedish Research Council for finan-
cial support. We also thank the data enumerators for their com-
mitted effort to collect reliable data during fieldwork and all the
respondents who took their time to answer the survey. Finally we
would like to thank the anonymous reviewer for constructive com-
ments.

References

Amare, A., Simane, B., Nyangaga, ]., Defisa, A., Hamza, D., Gurmessa, B., 2019. Index-
based livestock insurance to manage climate risks in Borena zone of southern
Oromia. Ethiopia. Climate Risk Management 25, 100191. doi:10.1016/j.crm.2019.
100191.


https://doi.org/10.1016/j.crm.2019.100191

162 G. Bostedt, P. Knutsson and D. Muricho et al./Rangeland Ecology & Management 103 (2025) 153-162

Barnett, B.J., Barrett, C.B., Skees, J.R., 2008. Poverty traps and index-based risk trans-
fer products. World Development 36 (10), 1766-1785. doi:10.1016/j.worlddev.
2007.10.016.

Boles, 0.J.C., Shoemaker, A., Courtney Mustaphi, CJ., Petek, N., Ekblom, A., Lane, PJ.,
2019. Historical ecologies of pastoralist overgrazing in Kenya: Long-term per-
spectives on cause and effect. Human Ecology 47, 419-434. doi:10.1007/
s10745-019-0072-9.

Bonfoh, B., Fokou, G., Crump, L., Zinsstag, ]., Schelling, E., 2016. Institutional devel-
opment and policy frameworks for pastoralism: from local to regional perspec-
tives. Revue scientifique et technique - Office international des épizooties 35,
499-509.

Bostedt, G., Knutsson, P, Muricho, D., Mureithi, S., Wredle, E., Nyberg, G., 2023.
Adaptive pastoralists—insights into local and regional patterns in livelihood
adaptation choices among pastoralists in Kenya. Pastoralism 13, 26. doi:10.1186/
513570-023-00290-8.

Bostedt, G., Mukoya, L., Muricho, D., Nyberg, G., 2021. Saving and borrowing be-
haviour among agropastoralists in West Pokot County, Kenya. Journal of Inter-
national Development 33, 1043-1062. doi:10.1002/jid.3560.

Boye, S.R., Kaarhus, R., 2011. Competing claims and contested boundaries: legitimat-
ing land rights in Isiolo District, Northern Kenya. Africa Spectrum 46, 99-124.
doi:10.1177/000203971104600204.

Bulte, E., Haagsma, R., 2021. The welfare effects of index-based livestock insurance:
livestock herding on communal lands. Environmental and Resource Economics
78, 587-613. doi:10.1007/s10640-021-00545-1.

Chakravarti, J.S., 1920. Agricultural insurance: a practical scheme suited to Indian
conditions. Government Press, Bangalore, India.

Chantarat, S., Mude, A.G, Barrett, C.B., Turvey, C.G., 2017. Welfare impacts of index
insurance in the presence of a poverty trap. World Development 94, 119-138.
doi:10.1016/j.worlddev.2016.12.044.

Government of Kenya, 2020. 2019 Kenya population and housing census. Analytical
report on Population Dynamics. Kenya National Bureau of Statistics, Nairobi.
Haile, G.G., Tang, Q., Hosseini-Moghari, S.M., Liu, X., Gebremicael, T.G., Leng, G.,
Kebede, A., Xu, X, Yun, X, 2020. Projected impacts of climate change on
drought patterns over East Africa. Earth’s Future 8. doi:10.1029/2020EF001502,

€2020EF001502.

Hughes, L., 2006. Moving the Maasai: a colonial misadventure. Palgrave Macmillan,
Basingstoke, UK.

Huho, J.M., Ngaira, J.K,, Ogindo, H.O., 2010. Drought severity and their effects on
rural livelihoods in Laikipia District. Kenya. Journal of Geography and Regional
Planning 3, 35-43.

Hurst, M., Jensen, N., Pedersen, S., Shama, A., Zambriski, J., 2012. Changing climate
adaptation strategies of Boran pastoralists in southern Ethiopia. CGIAR Research
Program on Climate Change, Agriculture and Food Security (CCAFS), Cali, Colom-
bia Working Paper No. 15.

Jensen, N.D., Barrett, C.B., Mude, A.G., 2015. The favourable impacts of index-based
livestock insurance: evaluation results from Ethiopia and Kenya, ILRI Research
Brief No. 52. International Livestock Research Institute, Nairobi.

Jensen, N.D., Barrett, C.B., Mude, A.G., 2016. Index insurance quality and basis risk:
Evidence from northern Kenya. American Journal of Agricultural Economics 98,
1450-1469. doi:10.1093/ajae/aaw046.

Jensen, N.D., Mude, A.G., Barrett, C.B., 2018. How basis risk and spatiotemporal ad-
verse selection influence demand for index insurance: evidence from northern
Kenya. Food Policy 74, 172-198. doi:10.1016/j.foodpol.2018.01.002.

Jensen, N., Teufel, N., Banerjee, R., Galgallo, D., Shikuku, K.M., 2024. The role of
heterogenous implementation on the uptake and long-term diffusion of agri-
cultural insurance in a pastoral context. Food Policy 125, 102644. doi:10.1016/j.
foodpol.2024.102644.

Johnson, L., Wandera, B., Jensen, N., Banerjee, R., 2019. Competing expectations in
an index-based livestock insurance project. The Journal of Development Studies
55, 1221-1239. doi:10.1080/00220388.2018.1453603.

Kenya National Bureau of Statistics. 2020. 2019 Kenya population and housing cen-
sus: Volume [: Population by County and Sub-county, KNBS, Nairobi, Kenya.
Kothari, C., 2010. Research methodology: methods and techniques. New Age Inter-

national Publishers, Mumbai, India.

Lesorogol, C.K., 2003. Transforming institutions among pastoralists: inequality and
land privatization. American Anthropologist 105, 531-541. doi:10.1525/aa.2003.
105.3.531.

Letai, J. 2011. Land Deals in Kenya: the genesis of land deals in Kenya
and its implication on pastoral livelihoods: a case study of Laikipia Dis-
trict, 2011. Available at: https://landportal.org/sites/landportal.info/files/land_
deals_in_kenya-initial_report_for_laikipia_district2.pdf. Accessed 14 December
2022.

Lung, F, 2021. After 10 years in Kenya and Ethiopia, are we ready to scale up
livestock insurance in the Horn of Africa?. ILRI, The International Livestock
Research Institute Available at:. https://www.ilri.org/news/livestock-insurance-
schemes-pastoralists-there- future-regional-approach-horn-africa Accessed 14
December 2022.

Mahul, O., Belete, N., Goodland, A., 2009. Innovations in insuring the poor: in-
dex-based livestock insurance in Mongolia. International Food Policy Research
Institute, Washington DC.

Miller, S.E, Adams, E.C., Markert, K.N., Ndungu, L., Ellenburg, W.L, Anderson, E.R,,
Kyuma, R., Limaye, A., Griffin, R., Irwin, D., 2020. Assessment of a spatially and
temporally consistent MODIS derived NDVI product for application in index-
based drought insurance. Remote Sensing 12, 3031. doi:10.3390/rs12183031.

Ministry of Agriculture, Livestock, Fisheries and Cooperatives, 2021. Range Man-
agement and Pastoralism Strategy 2021-2031. Government of the Republic of
Kenya, Nairobi Available at:. https://kilimo.go.ke/wp-content/uploads/2024/08/
RANGE-MANAGEMENT-AND-PASTORALISM-STRATTEGY.pdf .

Ministry of Agriculture, Livestock and Fisheries, 2017a. Climate Risk Profile for
Laikipia County. Kenya County Climate Risk Profile Series. The Ministry of Agri-
culture, Livestock and Fisheries (MoALF), Nairobi, Kenya Available at:. https:
|[cgspace.cgiar.org/items/ff233d90-d805-4184-ae84-b2a7193755e5 .

Ministry of Agriculture, Livestock and Fisheries, 2017b. Climate Risk Profile for Isiolo
County. Kenya County Climate Risk Profile Series, The Ministry of Agriculture,
Livestock and Fisheries (MoALF), Nairobi, Kenya Available at:. https://cgspace.
cgiar.org/items/5c¢14755c-b986-49bb-892b-a1935cc21f52 .

Ministry of Foreign Affairs of the Netherlands, 2018. Climate Change Profile - Kenya.
Ministry of Foreign Affairs of the Netherlands, The Hague Available at:. http:
//www.government.nl/foreign-policy-evaluations .

Mohtasin, F, 2021. A case study on disaster insurance in Kenya. Research in Agri-
culture Livestock and Fisheries 8, 57-64. doi:10.3329/ralf.v8i1.53268.

Muchema, B.N., Mbau, ].S., Muthama, N., 2025. Appraising formal and informal
insurance approaches within pastoralist social networks in northern Kenya.
Rangeland Ecology & Management 98, 160-169. doi:10.1016/j.rama.2024.07.005.

Mugenda, 0.M., Mugenda, A.G., 2003. Research methods, quantitative & qualitative
approaches. African Centre for Technology Studies, Nairobi.

Muricho, D.N., Otieno, D.J., Oluoch-Kosura, W., Jirstrém, M., 2019. Building pastoral-
ists’ resilience to shocks for sustainable disaster risk mitigation: lessons from
West Pokot County. Kenya. International Journal of Disaster Risk Reduction 34,
429-435. doi:10.1016/.ijdrr.2018.12.012.

Nori, M., Scoones, 1., 2019. Pastoralism, uncertainty and resilience: global lessons
from the margins. Pastoralism 9, 1-7. doi:10.1186/s13570-019-0146-8.

Nshakira-Rukundo, E., Kamau, J.W., Baumiiller, H., 2021. Determinants of uptake and
strategies to improve agricultural insurance in Africa: a review. Environment
and Development Economics 26, 605-631 10.1017/S1355770x21000085.

Nyberg, G., Knutsson, P, Ostwald, M., Oborn, I, Wredle, E., Otieno, D.J., Murei-
thi, S., Mwangi, P, Said, M.Y,, Jirstrom, M., Gronvall, A., Wernersson, J., Svan-
lund, S., Saxer, L., Geutjes, L., Karmebdck, V., Wairore, J.N.,, Wambui, R, de
Leeuw, J., Malmer, A., 2015. Enclosures in West Pokot, Kenya: Transforming
land, livestock and livelihoods in drylands. Pastoralism 5, 1-12. doi:10.1186/
s13570-015-0044-7.

Oba, G., 2001. The importance of pastoralists’ indigenous coping strategies for plan-
ning drought management in the arid zone of Kenya. Nomadic Peoples 5, 89—
119. doi:10.3167/082279401782310998.

Oduniyi, 0.S., Antwi, M.A., Tekana, S.S., 2020. Farmers’ willingness to pay for index-
based livestock insurance in the North West of South Africa. Climate 8, 47.
doi:10.3390/cli8030047.

Opiyo, F, Wasonga, O.V., Nyangito, M., Schilling, ], Munang, R., 2015. Drought
adaptation and coping strategies among the Turkana pastoralists of Northern
Kenya. International Journal of Disaster Risk Science 6, 295-309. doi:10.1007/
s13753-015-0063-4.

Promsopha, G., 2017. Risk-coping, land tenure and land markets: an overview of the
literature. Journal of Economic Surveys 32, 176-193. doi:10.1111/joes.12191.
Scoones, I., 2021. Pastoralists and peasants: perspectives on agrarian change. The

Journal of Peasant Studies 48, 1-47. doi:10.1080/03066150.2020.1802249.

Smith, V.H., Watts, M., 2019. Index based agricultural insurance in developing
countries: Feasibility, scalability and sustainability. Gates Open Research 3, 65.
doi:10.21955/gatesopenres.1114971.1.

Takahashi, K., Barrett, C.B., Ikegami, M., 2019. Does index insurance crowd in or
crowd out informal risk sharing? Evidence from rural Ethiopia. American Jour-
nal of Agricultural Economics 101, 672-691. doi:10.1093/ajae/aay042.

Takahashi, K., Ikegami, M., Sheahan, M., Barrett, C.B., 2016. Experimental evidence
on the drivers of index-based livestock insurance demand in Southern Ethiopia.
World Development 78, 324-340. doi:10.1016/j.worlddev.2015.10.039.

Turner, M.D., McPeak, J.G., Gillin, K., Kitchell, E., Kimambo, N., 2016. Reconciling
flexibility and tenure security for pastoral resources: the geography of transhu-
mance networks in eastern Senegal. Human Ecology 44, 199-215. doi:10.1007/
s10745-016-9812-2.

Vehrs, H.P, 2018. Changes in landscape vegetation, forage plant composition and
herding structure in the pastoralist livelihoods of East Pokot, Kenya. In: Bol-
lig, M., Anderson, D.M. (Eds.), Resilience and collapse in African Savannahs.
Routledge, London, pp. 88-110.

Wairore, J.N., Mureithi, S.M., Wasonga, 0.V., Nyberg, G., 2015a. Benefits derived
from rehabilitating a degraded semi-arid rangeland in private enclosures in
West Pokot County. Kenya. Land Degradation and Development 27, 532-541.
doi:10.1002/1dr.2420.

Wairore, J.N., Mureithi, S.M., Wasonga, O.V.,, Nyberg, G. 2015b. Characteriza-
tion of enclosure management regimes and factors influencing their choice
among agropastoralists in North-Western Kenya. Pastoralism 5, 14. doi:10.1186/
s13570-015-0036-7.

Wairore, ].N., Mureithi, S.M., Wasonga, 0.V., Nyberg, G., 2015c. Enclosing the com-
mons: reasons for the adoption and adaptation of enclosures in the arid and
semi-arid rangelands of Chepareria. Kenya. SpringerPlus 4 (595). doi:10.1186/
s40064-015-1390-z.

Woodard, ].D., Shee, A., Mude, A.A., 2016. Spatial econometric approach to designing
and rating scalable index insurance in the presence of missing data. The Geneva
Papers on Risk Insurance-Issues and Practice 41, 259-279. doi:10.1057/gpp.2015.
31.


https://doi.org/10.1016/j.worlddev.2007.10.016
https://doi.org/10.1007/s10745-019-0072-9
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0004
https://doi.org/10.1186/s13570-023-00290-8
https://doi.org/10.1002/jid.3560
https://doi.org/10.1177/000203971104600204
https://doi.org/10.1007/s10640-021-00545-1
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0009
https://doi.org/10.1016/j.worlddev.2016.12.044
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0012
https://doi.org/10.1029/2020EF001502
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0014
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0015
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0016
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0017
https://doi.org/10.1093/ajae/aaw046
https://doi.org/10.1016/j.foodpol.2018.01.002
https://doi.org/10.1016/j.foodpol.2024.102644
https://doi.org/10.1080/00220388.2018.1453603
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0023
https://doi.org/10.1525/aa.2003.105.3.531
https://landportal.org/sites/landportal.info/files/land_deals_in_kenya-initial_report_for_laikipia_district2.pdf
https://www.ilri.org/news/livestock-insurance-schemes-pastoralists-there-future-regional-approach-horn-africa
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0028
https://doi.org/10.3390/rs12183031
https://kilimo.go.ke/wp-content/uploads/2024/08/RANGE-MANAGEMENT-AND-PASTORALISM-STRATTEGY.pdf
https://cgspace.cgiar.org/items/ff233d90-d805-4184-ae84-b2a7193755e5
https://cgspace.cgiar.org/items/5c14755c-b986-49bb-892b-a1935cc21f52
http://www.government.nl/foreign-policy-evaluations
https://doi.org/10.3329/ralf.v8i1.53268
https://doi.org/10.1016/j.rama.2024.07.005
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0035
https://doi.org/10.1016/j.ijdrr.2018.12.012
https://doi.org/10.1186/s13570-019-0146-8
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0038
https://doi.org/10.1186/s13570-015-0044-7
https://doi.org/10.3167/082279401782310998
https://doi.org/10.3390/cli8030047
https://doi.org/10.1007/s13753-015-0063-4
https://doi.org/10.1111/joes.12191
https://doi.org/10.1080/03066150.2020.1802249
https://doi.org/10.21955/gatesopenres.1114971.1
https://doi.org/10.1093/ajae/aay042
https://doi.org/10.1016/j.worlddev.2015.10.039
https://doi.org/10.1007/s10745-016-9812-2
http://refhub.elsevier.com/S1550-7424(25)00108-3/sbref0050
https://doi.org/10.1002/ldr.2420
https://doi.org/10.1186/s13570-015-0036-7
https://doi.org/10.1186/s40064-015-1390-z
https://doi.org/10.1057/gpp.2015.31

	Uninsured Pastoralists - Adoption and Attitudes towards Index-Based Livestock Insurance in Four Kenyan Counties
	Introduction
	Background-Livestock Insurance in Kenya
	Study Area
	West Pokot County
	Baringo County
	Laikipia County
	Isiolo County

	Methods
	The survey
	Statistical approach

	Results
	Pastoralists’ sociocultural characteristics and IBLI uptake/purchase
	The drivers of IBLI adoption/purchase
	Explanatory variables for IBLI nonadopters or uninsured pastoralists

	Discussion
	Conclusion
	Data Availability
	Declaration of competing interest
	CRediT authorship contribution statement
	Acknowledgements
	References


