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Abstract

Rainfed agriculture is inherently risky, with climate change expected to intensify its variability.
In the West African Sahel, where agriculture is crucial not only for subsistence but for national
and household incomes through cotton production, the need to safeguard farmers’ livelihoods
against risk is essential. Formal crop insurance providers in such contexts cannot easily rely on
traditional models, where indemnifications are based on realized losses, and have instead
proposed a stream of index-based insurance products which indemnify clients based on a
predefined, and yet objective parameter (the index). One promising product for Burkinabe
cotton farmers is, the Double-Trigger Index-Based Insurance (2TIC), whose two-tier
triggering mechanism has the potential of reducing moral hazard and minimizing basis risk.
This dissertation uses three essays to consider a farmer-centric approach to assessing the
implications of this double trigger mechanism for index-based insurance. The first essay
explores cotton farmers’ judgments of fairness vis-a-vis the 2TIC indemnification system by
using Principal Component Analysis (PCA) and Logistic Regression Analyses, and examines
if and how these judgments affect decisions to subscribe. The second essay assesses the impact
of 2TIC on farmers’ cotton-derived net income by employing Coarsened Exact Matching
(CEM). The third essay compares the actuarially fair premium of the 2TIC with the
commercial premium paid by cotton farmers, by using statistical approaches. The study
provides important evidence-based insights into how 2TIC can be improved and promoted

by incorporating farmers’ needs and perspectives.
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Chapter 1: Introduction
1.1  Background
1.1.1  Setting the Scene: An overview of Agricultural Risk Management Strategies

Agriculture is a prominent sector in most developing countries, especially those of the Sahel
where it represents more than 40% of their GDP. Like many other entrepreneurial sectors,
agriculture faces a myriad of risks that have been put under five categories: production risk
(the category of interest for this Thesis), market risk, financial risk, institutional risk, and
personal risk (Kahan, 2008; Komarek et al., 2020). Production risk is the possibility of
obtaining a lower yield than expected, due to a weak or incomplete growth of the cultivated
crop that can be attributed to adversities related to weather, climate, or pest invasion. As such,
production risk is a concern that haunts the quietude of farmers, as it can decrease production
output, which often turns out to be their major source of food and /or revenues. To address
this concern, farmers in developing countries, including cotton farmers in Burkina Faso have
been using a plethora of intervention mechanisms that can be categorized under: Production

System Strategies, Livelihood Strategies, and Risk Sharing Strategies.

Regarding Production Systems Strategies, resowing, dual-purpose cropping and the use of Drought
tolerant/ resistant crops, are farming techniques that farmers have employed to reduce their
exposure to climate variability, and in this way be able to withstand shocks that would have
negatively impacted yield and perhaps food availability (Adger, 2002; Kisha et al., 2014). Along
with those farming techniques, zai' (half-moons) and stone lines are land management techniques
that have been employed by farmers to augment water infiltration and retain the organic

sediments that contribute to soil fertility, all in an attempt to improve crop yield.

With respect to Livelihood Strategies, non-farm activities are sources of asset accumulation that
farmers have used to withstand the risks of climate hazards (De Janvry and Sadoulet, 2001;
Whitehead and Kabeer, 2001; Devereux et al, 2005). Seasonal migration and long-term migration
are additional means used by local farmers to escape from the misery of hazards such as
droughts or to support the migrant’s rural family members by accessing more distant

employment options (Ezra & Gebre-Egziabher, 2001; Hunter, 2005; Assan 2008; Warner et



al., 2010). Another coping mechanism used in response to the financial stress stemming from
environmental hazards is asset monetization. In Sahelian countries, the severity of events such as
drought has often obliged households to pawn their assets to end their desperate search for
money. In Burkina Faso, it has been documented that farmers have often traded their livestock
(such as poultry, cattle, donkeys) and agricultural equipment (such as hand hoes, ox plows,

carts) for a quick monetary proceed (Sommerfeld et al., 2002).

As for Risk Sharing Strategies, traditional or informal methods based on social networks or
kinship have been used by famers to cope with the financial fallout of endogenous or
exogenous shocks. For instance, fontines (collective labor and savings groups), which are
commonly used to cope with risks of unexpected expenses such as funerals, wedding, broken
agricultural equipment, and livestock losses due to pest outbreak, were found to be an effective
way of coping with the financial consequences of agricultural loss emanating from climate
hazards in Nouna, a rural department located in Burkina Faso (Sommerfeld et al., 2002).
Likewise, credit cooperatives, which enable participants members to usually borrow at a very low
interest rate for expenses related to a fortunate/joyful event such as a wedding, also enable
them to borrow at a zero interest rate for expenses related to unfortunate/sad events such as
funeral, livestock losses due to pest outbreak, and harvest losses due to desert locust
infestation, or flood (Sommerfeld et al., 2002). However, since those informal risk-sharing
strategies are based on trust rather than contract (a legally binding agreement between two or
more parties), they lack the legally enforceable agreement that would have rendered them
attractive to lending institutions. This is an important consideration, since traditional land
tenure arrangements in Burkina Faso, as in many developing countries, do not rely on land
titles, which might otherwise serve as an acceptable collateral for lending institutions. As a
result, in lieu of such forms of collateral, lending institutions accept formal risk-sharing
strategies such as agricultural insurance, as a form of security (Mahul and Stutley, 2010). Hence
for farmers, agricultural insurance serves not only a formal intervention mechanism to cope

with risk, but also as a collateral that allows them to access credit.

1.1.2  Agricultural Insurance

Agricultural Insurance is a formal means of risk sharing, where the insured client (e.g., a farmer

or a herder) pays a premium to the insurer with the expectation that in the event of any



contractually agreed losses, they will receive a payout (indemnity) that will help cover the costs
of these losses. For its ability to compensate for stochastic losses over time and across
geographical space, insurance is perceived as an effective disaster risk reduction tool (Cutter,
1996). Hence, the Bali Action Plan supported climate-resilience development practices by
promoting risk sharing and transferring mechanisms (UNFCCC/ CP/ 2007/6/Add.1, 2008,
p-4). As a result, a wide diversity of insurance products has been introduced in the market, and
they can be put under three categories: Catastrophe bonds (Cat-bonds), Traditional Crop
Insurance (T'CI), and Index Based Insurance (IBI). The current work will focus on the last

two products.

Traditional Crop Insurance (TClIs)

TClIs also known as conventional insurance are indemnity-based formal risk sharing strategies,
which protect crop producers against losses due to climactic hazards. TCls are contracted
before the occurrence of the hazard, and depending on the nature of the contract, they cover
part, or all the actual losses realized by the insured client. This partial or entire coverage of
farmers’ losses enables insured farmers to maintain a certain level of income and to further
pursue their agricultural activities, occupations that may have been stalled, had farmers not
been able to recuperate from the full impact of the financial losses. Moreover, the opportunity
for farmers to obtain an indemnity in an event of loss (meaning little risk of financial loss for
lending institutions), encourage financial institutions to continue their lending venture, and in

this way sustain farmers’ access credit.

Farmers who are insured against loss will adjust their perceptions of the riskiness of
agricultural ventures and, in the most favorable scenarios, will be incentivized to increase
investment in a potentially profitable, income-generating crop (such as cotton) even under
uncertain climatic or other conditions. However, given that the protection provided by
insurance offers an opportunity to obtain an indemnity (in an event of loss), which can help
insured clients maintain their level of income, insurance schemes like TCI have the ability of
changing insured farmers’ behaviors in other, less favorable ways. Indeed, knowing that an
event of loss can lead to an indemnity payment, farmers could deliberately modify their
behavior to engender an event of loss (e.g., diminish their investments in the insured crop or

activity), in order to guarantee themselves a payout. This situation known as moral hazgard is a



challenge in TClIs, as it can set a pattern where insured farmers behave differently from the
way they would if they were fully exposed to risk, simply because there is a reward (the
indemnity) in the end (Hill, 2010). For instance, holding a TCI that compensates for low yield
could be a disincentive for farmers to exert greater efforts in order to obtain higher yield. As
such, because of moral hazard, TCI can be counterproductive. A study by Roberts and co-
authors that controlled for adverse selection shows that moral hazard was the main source of
crop insurance inefficiency in the US, as it amounted to $53.7 million in indemnities, the
equivalent of nearly 10% of indemnities paid between 1992 and 2001 (Roberts et al., 2014).

Another challenge encountered with TCls is adverse selection (i.e., the decision to participate, or
not, in a contract based on information that is known or hidden by one party). For instance,
farmers with higher risk are more likely to contract crop insurance products, a decision, which
will be at the expense of the insurance provider (Cole et al., 2012). Likewise, issuance providers
are likely to avoid clients they believe are facing high risk. Makki and Somwaru found strong
evidence of adverse selection in a crop insurance scheme that was provided to producers of
corn and soybean in the state of Iowa, USA (Makki and Somwaru, 2001). Also, issues of
adverse selection were observed in India’s National Agricultural Insurance Scheme (NAIS), as
farmers of the states of Punjab and Haryana who were deemed too high risk to receive loans

were also left out of the insurance scheme (Ifft, 2009).

Systemic risk—risk that affects an entire geographical area—is another hurdle for TICs. Crop
yield depends on factors such as geographical location, spatial coverage, weather conditions.
While crop yield risks are highly correlated with these factors, the way TCls are designed fails
to capture these correlations. This results in systemic risks, which is very detrimental to the
insurance provider as it may suffer major losses. An empirical analysis found that the portfolios
of US crop insurers for the period 1985 to 1992 were 22 to 49 times riskier than if indemnities
were independent, owing to systemic risks caused by weather effects (Miranda and Glauber

1997).

High administrative and operating costs are another drawback of TICs. Since TICs require the
insurer to have detailed information about the client being insured, access to relevant and
reliable information necessitate expenses that can be costly. With expenses related to (i) the

underwriting process (which requires data collection), (ii) the claim filing process (which



necessitates document completion and site assessment), TCls amount to high administrative,
operating and transaction costs in developing country contexts. A study by Hazell, which
examined the ratio of paid indemnities to the non-subsidized premium shows that for every
$1 USD in premium paid into a TIC, the indemnities paid out (plus average costs) are: $2.42
for Brazil, $2.80 for Costa Rica, $5.11 for India, $2.60 for Japan, $3.65 for Mexico, $2.42 for
the USA, and $5.74 for the Philippines (Hazell, 1992). These ratios, which exceed one,
underline the high administrative and operating costs of TClIs.

Moreover, TCls insurance schemes are often criticized for their slow settlement procedure,
due to the nature of their concept. Insured clients only receive their payments once the claims
that they have filed are duly processed. Delays in the claims settlement process (resulting from
the insurer’s duties to first verify the accuracy of the damage reported by the insured client,
then assess the cost of the damage, and finally issue the compensation amount) can delay the
payments, especially if too many claims are filed at the same time, as would be the case in the
instance of widespread drought or flood. For instance, referring to India’s NAIS, it was found
that delays in farmers’ claim payments often exceeded one year, owing to difficulties in
assessing damages and logistical issues associated with the payment process (Kalavakonda and

Mahul, 2005).

In response to these challenges, the search for alternative formal risk sharing strategies led to
the development of Index Based Insurance (IBI), an insurance product linked to an index (like
rainfall) that is closely correlated with local yields. Using this index to predict when agricultural
production losses will occur (instead of TCI’s post facto claims process) offers a potentially

more rapid protection for farmers against covariate shocks (Cole et al., 2012).

Index Based Insurance (IBI)

IBIs are formal risk sharing strategies anchored on a parametric indicator or index (Halcrow,
1948). As such, IBI covers the losses of the insured client only if a predefined parametric
indicator (that is, the index) deviates from the historic average variable. Depending on the
nature of the index, a variety of IBI products have been found in the index insurance market
of developed and developing countries. Among them is the Weather Index Based Insurance

(WIBI), which is based on weather related parameters such as precipitation. Other WIBI’s



products are based on evapotranspiration, an estimator of water evaporation and plant
transpiration from a well-watered reference surface (Begueria et al. 2014). The
evapotranspiration is an indication of water availability in plants, and therefore is a proxy for
assessing their potential level of growth. There is Index-based Livestock Insurance (IBLI),
whose index is linked to remotely sensed Normalized Differential Vegetation Index (NDVI),
an indicator of vegetative cover and therefore a proxy for assessing potential forage availability
(Chantarat et al., 2017). There is also Area-Based Yield Index Insurance (ARBY) whose index

is based on historic average yield pertaining to a defined geographical area.

Unlike T'CI, where compensations are given to clients based on their individual realizations of
losses, IBI products (including WIBI, IBLI and ARBY) make payments to all clients if the
predefined indicator variable (that is, the index) deviates in a prescribed, threshold manner
from the historic average variable. In doing so, IBI has the potential of addressing the issue of
systemic risk, therefore presenting an advantage once compared to TCI (Miranda and

Gonzalez-Vega, 2015).

Another advantage of the index insurance is its potential to minimize moral hazard. Since IBI
products in an ideal situation, use objective indicators that insured farmers have no ways of
influencing, possible deliberate actions taken by insured famers to undermine their production
would have no impact on the IBI’s indemnification outcome. As a result, IBI has the capacity
of reducing or fully eliminating risks of moral hazard. Also, the objective nature of indicators
(such as temperature, rainfall, vegetation) used in IBI schemes that are accessible and verifiable
to the public prevent the insurer from utilizing them to their advantage. As such, risks of
adverse selection are minimized Thus, IBI has the potential of minimizing moral hazard and
adverse selection, two concerns that are inherent with T'CI (Hazell et al., 2010; Jensen et al.,
2018). IBI has the additional advantage of not needing site assessment for claims filed, as is
the case with TCIs. As a result, administrative and operating costs involving claim assessment
should be lower, a feature that can both reduce program costs and speed up the
indemnification process. With the cost saving aspect, IBI has the potential of being more
affordable for low-income farmers and pastoralists, enabling them to allocate their additional

revenues to other welfare-improving investments such as health and education.



While the aforementioned advantages make IBI a promising risk mitigation tool that can be
useful in areas prone to weather shocks such erratic rainfall, drought, and floods, its design is
rather a complex task. Like TClIs, IBI insurance products are not free from basis risk. With
basis risk, an insured farmer can face a loss and not be compensated or be compensated
without incurring a loss (Skees, 1999; Alderman & Haque, 2007; Barnett et al. 2008). For this
imperfection, high basis risk is viewed as the main determinant of the low uptake of IBI
products (Skees, 2008; Clarke, 2011; Mobarak and Rosenzweig, 2012; Jensen et al., 2018). To
lower basis risk and continue to offer the advantages mentioned above, innovation in contract
design has led to novel IBI products such as the Double Trigger Index Based Insurance
(2TIC).

1.1.3 The Double Trigger Index Based Insurance (2TIC)

The Double-trigger Insurance Contract (2TIC) is an ARBY product with a dual trigger
mechanism that protects the insured client against yields losses emanating from covariate
shocks (such as erratic rainfall), which threaten agricultural production farmers’ livelihoods
and incomes (Carter 1997; Kazianga and Udry 2006, Dercon et al., 2012). The 2TIC was first
introduced to cotton farmers in Mali with the purported goal of minimizing basis risk
experienced under single trigger IBI schemes (Elabed and Carter, 2013). Building on the
experience of the neighboring Mali —a country that is member of the Sahel region and shares
the northern border of Burkina Faso—, a similar 2TIC product was proposed in 2013 to
cotton producers in Burkina Faso, namely in the provinces of Balé, Mouhoun and Tuy. The
cotton sector in Burkina Faso is coordinated geographically by local monopsonistic
companies: SOFITEX covers the west, FASO COTON the center, and SOCOMA covers the
east. In that monopsonistic organized environment, local companies provide cotton inputs on
credit to farmers and later (at the end of the season) buy back the cotton output from the same
farmers who are organized in Cotton Producer Groups (Groupements de Producteurs de Coton, or
GPCs). This group-lending format anchored on a joint liability scheme was proposed in order
to minimize moral hazard, as participating members will monitor the credit commitment of
their peers, and in this way reduce risks of strategic default (Besley and Coates 1995; Ghatak
and Guinnane, 1999). Taking advantage of the group lending format, the 2TIC was proposed
in the form of a package “credit + insurance” under a contingent credit contract, meaning that

the loan is linked with a credit contract that covers the value of the loan upon maturity (Farrin



et al., 2015). This contingent risk credit format is attractive to farmers, who do not need to
make an upfront payment to join the scheme and access inputs on credit. It is also attractive
to lending institutions, since the deduction of the premium costs from farmers’ payment for a
successful cotton harvest means otherwise liquidity-constrained farmers are less likely to

default on their loan repayment.

Three conditions are required for a farmer to be insured. First, the cotton farmer must be
member of a GPC, which receives inputs for the group on credit. Second, the total cultivable
land area of the GPC (which is the sum of all areas sown by cotton farmers, members of the
GPC) must be located within the zone covered by the index insurance product. Third, the
GPC’s premium (i.e., the sum of individual premiums of the members of the GPC) must be
collected by the financial institution (i.e., ECOBANK) prior to the beginning of the cotton
farming season. With the contingent risk credit design of 2TIC, premium payments by the
insured GPCs are authorized—before the start of cotton farming season— through the
signing of a contract that legally binds the insured GPCs to the financial institution. However,
the actual payment occurs after the harvest in a form of revenue deduction. In this way,
revenue that insured farmers receive is the revenue from cotton output sold back to
SOFITEX, net any unpaid joint liability credit that financed the ‘cotton inputs and 2TIC

premium’.

Indenmnification Mechanism

With premium payments authorized before the start of the cotton-farming season, individual
farmers of the insured GPC are entitled to the indemnities that their GPC will receive. Under
the double trigger index insurance contract, a GPC receives an indemnity once two conditions
(the triggers) are met concomitantly. The first condition or trigger, which is set at the GPC
level, is met, once the current yield of the GPC (i.e., the yield of the GPC at the end of the
cotton farming season) falls below a predetermined threshold (which in the case of Burkina
Faso was calculated as the 12-year historical yield average threshold preceding the season).
The second condition or trigger, which is set at neighboring GPCs level, is met once current
yield of neighboring GPCs (i.e., the yield of the neighboring GPCs at the end of the season)
falls below a similar historical average. According to the designers of the 2T1C, the motive for

having a second trigger is to eliminate moral hazard, hence, instances when farmers of the



same GPC might collude to obtain a lower yield that would guarantee them a payout. Another
motive for having a second trigger is to reduce basis risk, which is the imperfect correlation
between indemnity received and losses incurred. These imperfect correlations can be
categorized into false positive—instances where farmers who did not experience a loss receive
a payment— and false negative—cases where farmers who experienced a loss did not receive
a payment— (Barré et al. 2016). In looking at the motives for having a second trigger, previous
empirical studies have shown that the addition of the second, external trigger (based on
performance of neighboring GPCs) is especially useful for minimizing false positives, e.g.,
payments to GPCs who had not actually incurred meaningful losses (Carter, 2007; Guirkinger,
2011, Elabed et al. 2013). A study that analyzed the quality of the 2TIC contract provided to
cotton farmers of Mali and Burkina Faso revealed that setting the external threshold (i.e., the
threshold of neighboring GPCs) to always exceed that of the insured GPC reduces false
negatives, relative to the case where the external threshold is lower than that of the GPC

(Bellemare et al., 2012).

Levels of Indemmnification

Farmers are compensated according to terms of their signed contract, which offers
indemnities based on the decrease (whether minor, moderate, or severe) in cotton yields. The
contract whose premium in the study context amounts to 11, 200 FCFA /ha pays back 90,000
FCFA /ha for a severe loss, 34, 000 FCFA/ha for a moderate loss, and 11, 200 FCFA /ha for
a minor loss (PlaNet Guarantee', 2014). The contract whose premium is 5, 600 FCA/ha
reimburses 45,000 FCFA /ha for a severe loss, 17, 000 FCFA/ha for a moderate loss, 5, 600
FCFA /ha for minor loss (PlaNet Guarantee, 2017). The channeling of the indemnity—which
is given in a form of a lump sum— goes from the insurance company (Allianz- Burkina® to

the lender (ECOBANK), and then, from the lender to the borrower (the insured farmer).

I Founded in 2007 (headquattered in Paris, with field offices located in Burkina Faso, Cote
d’Ivoire, Mali and Senegal) PlaNet Guarantee was renamed “Inclusive Guarantee” in March
2020. The name change is the result of a shift in the company’s mission to focus on making
insurance accessible to all.

2 Allianz-Burkina, the subsidiary of the Allianz Group in Burkina Faso became officially
“SUNU Assurances IARD Burkina Faso” in January 2020, after selling its shares to the
SUNU Group in a financial transaction that occurred in April 2019.



After receiving the indemnity, the lender (ECOBANK) reimburses itself for the amount of
premium lent to the farmer, before disbursing to farmers the remainder, supposed to cover
the credit contracted for inputs purchasing. In other words, a farmer’s cotton-derived
revenue—obtained from the sale of his or her cotton production—is directly put in the
account that he or she has with the financial institution. The financial institution, then deducts
the borrowed credit—covering inputs and premium expenses—before issuing the indemnity

to the farmer. This channeling system prevents farmers from defaulting on their credit.

1.1.4 An Overview of the Study Area

With its potential to reduce risk, improve investment in cotton, and stabilize incomes, the
2T1C was first introduced to cotton farmers based in the provincial capital of Houndé, which
comprised of seven departments: Houndé¢, Békuy, Béréba, Boni, Koumbia Founzan, Koti.
Altogether these departments form the province of Tuy, one of the 45 provinces making up

the territorial composition of Burkina Faso.

Figure 1.1: Map of the Study Area
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Cotton farming has historically been a prominent agricultural practice in the six rural
communes, making Houndé one of the largest cotton production areas (60, 000 ha) in Burkina
Faso. Due to its location in the Soudano-Sahelian agro-ecological zone (500-900 mm rainfall
per year), Houndé is prone to climate variability and environmental stress, meaning interannual
and spatial variations in cotton output are rampant. In addition to the climate variability and
environmental stress, soil degradation, and fluctuations in the world price of cotton, have been
threatening the African cotton sector at least since the 1990s (Koutou et al., 2015). In response
to these challenges, cotton farmers of the Houndé region have already been employing a
selection of (if not all) the risk management strategies mentioned in section 1.1.1. For instance,
sesame farming is considered lucrative given its low cost of production in comparison to
cotton-farming (Dossa et al., 2017; Stoeffler et al., 2020) serves as an income diversification
strategy. Also, the rising number of foreign gold mining firms settling in Houndé triggered the

interest of certain locals to engage in artisanal mining as a form of income diversification.

The use of these various risk mitigation strategies suggests a potential niche where 2TIC can
thrive. Thus, through a partnership involving SOFITEX, UNPCB, ECOBANK, Allianz
Burkina, and Swiss Re, PlaNet Guarantee-Burkina led the implementation of the 2TIC pilot
project in Houndé (Figure 1). Hence, being the locality where the 2TIC project started is the
first reason justifying my selection of Houndé as a study site. The second reason stems from
the fact that insured farmers in Founzan (one of the six rural communes of Houndé) who
suffered losses reported that they did not receive a payout despite their losses. The third reason
is the already existing infrastructure that allows data collection in the six rural communes
forming Houndé. A major center of cotton production, Houndé had previously benefited
from several project such as the experimentation of Bt-Cotton (Lopez, 2017) whose spillovers

could provide insights to our research questions.
1.2 State of Knowledge on Index Based Insurance

1.2.1 Index Based Insurance Around the World

Conceptualized theoretically by Halcrow (1948) in his work on the theory of crop insurance,
IBI evolved to become a risk management tool that has been mainstreamed around the world.
IBI schemes have been implemented in many countries around the wotld especially in

developing countries where low-income farmers and pastoralists are vulnerable to covariate
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shock (Skees, 1999a, 1999b; Mahul, 2001; Tadesse et al., 2015). For instance, in the Americas,
WIBI have been offered in Peru (Boucher and Mullaly, 2010), USA (Deng et al., 2007), and
Canada (Turvey et al., 2006; Cyr and Kusy, 2007). In Asia, IBI schemes have been proposed
in India (Giné and Yang, 2009; Rao, 2010; Clarke et al., 2012; Mahul 2012), Bangladesh (Al-
Maruf et al., 2021), and China (Lin, 2015; Tang, 2019) to name a few. In Europe, IBI schemes
were rolled out in France (Romiguié et al 2017), Germany (Doms, 2017); Spain (Kélle et al.
2021). In the Oceania, IBI have been present in Australia (Adeyinka et al. 2013). In Africa, IBI
have been proposed in Morocco (McCarthy, 2003), Ethiopia (Skees et al., 2009; Hill and
Visceiszia, 2011; Brans et al., 2012), Niger (Leblois et al., 2014), Mali, (Elabed et al., 2013),
Senegal (Aguiton, 2019), Ghana (Adjabui et al., 2019), Malawi (Giné and Yang, 2009),
Tanzania (Sarris et al.,, 20006), Burkina Faso (Elabed et al.,2013; Stoeffler et al., 2016; 2020;
Tiemtoré, 2021; Koloma, 2015; 2022) and many other countries. In some African countries,
like Kenya, Ethiopia, and South Africa where pastoralists are exposed to covariate shocks,
index insurance for livestock have been proposed (Takahashi et al., 2016; Chantarat et al.,
2009; Mude et al., 2013; Woodar et al., 2016; Shee et al., 2015; Oduniyi et al., 2020). Thus, the
presence of the various IBI schemes in these countries paved the way to conduct studies on

the impact and demand for index insurance schemes.

1.2.2 Studies on Index Based Insurance

The literature abounds with a considerable list of studies on IBI. With no intention on being
exhaustive in citing them all, many will be mentioned in this thesis. In Burkina Faso, Berg et
al. (2009) investigated the potential gains for farmers of a weather-index insurance scheme
implemented in Burkina Faso and found that an increased uptake of this insurance was
associated with an increase in crop yield, due to a presumed willingness to invest more
resources in an otherwise risky endeavor, especially in the driest part of the country where
exposure to drought was previously limiting. In Ethiopia, Hill and Viceiszia (2011) found that
farmers who are offered insurance products experience an increase in their average return by
21.8%. Findings from a small-scale field experiment conducted in south-central Georgia
(Deng et al. 2007), revealed that a weather-based insurance reduces dairy production losses
caused by heat stress. Chantarat et al. (2009) examined livestock insurance in Kenya and found
a significant positive correlation between income and the take-up of index insurance, a result

suggesting that index-based insurance has an income smoothing potential.
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Regarding demand for IBI, non-behavioral and behavioral factors affecting demand for IBI
products have been documented in the literature. For non-behavioral factors, basis risk levels
(Skees, 2003; Hill, 2010; Clarke, 2011; Clement et al., 2018) premium cost (Serfilippi et al.
2015; Barré et al., 2016; Abugri et al., 2017), triggers (Elabed et al., 2013, Castellani and Vigano,
2017); chosen index (Jensen et al. 2019); compensation amount, compensation frequency
(Karlan et al. 2014; Norton et al., 2014); wealth and education level of the client (Patt et al.,
2009; Hill et al., 2013; Bogale, 2015; Takahashi et al., 2016; Fonta et al., 2015; Amare et al.,
2019; Vasilaky et al.,, 2019) have been found to have been found to affect demand of IBI
products. For behavioral factors, trust (Cole et al. 2009; Hill and Robles, 2011) was found to

be a significant determinant for take-up.

The various studies conducted lead to the understanding that although IBI is very sound in
theory, in practice it has been challenging to implement due to discrete distastes constantly
being expressed by the two major parties committing to the IBI contract (hence, the insurer,
and the insured). In its coarsest terms, insurance companies are concerned with basis risk but
also moral hazard amongst their clients, while farmers are likely to be most concerned with
basis risk relating to their own production. Efforts to reconcile these expressed distastes led

to continuing innovation of IBI schemes around the world.

1.2.3 Innovation in Index Insurance Schemes

In an attempt to find a balance that will make the insurance product attractive to both the
insurer (to minimize moral hazard) and the insured (to minimize basis risks), underwriters,
scientists, economists, and development practitioners in the field of agricultural insurance
made novel suggestions to the design of index insurance products. Some made the suggestion
of using long-run series of weather data in order to obtain good indices that could generate a
better correlation between yields and rainfall indices (Osgood et al., 2007; Barnett et al., 2008;
Cole et al., 2013). A such suggestion has the potential of addressing actuarial risk, a core risk
that is present in both IBI and TCI. Others proposed a combination of remote sensing and
satellite imagery, a feature that has the possibility of minimizing basis risk (Woodard et al.,
2016). In an effort to better manage basis risk, some authors have suggested to use ARBY, as

it has the capability of providing an enhanced correlation between indices and yields (Miranda,
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2011). Building on the principle of ARBY, schemes with a double triggering system have been
proposed to mitigate both moral hazard and basis risk. Thus, the ARBY with double trigger
mechanism (2TIC) was an enhancement attempt to render IBI attractive to both the insurer
and the insured (Elabed et al. 2013). As a result, 2TIC was implemented in developing

countries, offering opportunities for empirical studies.

1.2.4 Existing Studies on 2TIC

Given its relatively recent origin, many studies on the 2TIC have addressed issues related to
demand, product characteristics, and short-term impact. Regarding demand, the take-up rate
for 2T1IC was 46% in the early stage of its implementation in Burkina Faso (Stoeffler et al.,
2020). This level of take-up in Burkina Faso was considered high compared to other
developing countries where rates were relatively low (Giné and Yang, 2009; Hazell et al., 2010;
Binswanger-Mkhize, 2012; Debock and Gelade, 2012; Cole et al., 2013; Goodrich et al., 2020;
Stoeffler and Opuz, 2020). But in recent years the high rate that was initially observed in
Burkina Faso started to decrease (PlaNet Guarantee, 2017). The decreasing rate signaling
farmers’ reluctance to subscribe to the 2T1C product prompted researchers to understand the
motives for take up. At this time, investigations have focused on product’s characteristics and

impact.

For product characteristics, several studies looked into the particularities of the 2TIC. Because
of its concept based on area-yield —which directly measures farmers’ production output,
rather than weather indices such as rainfall, which act more as a proxy— Elabed et al (2013)
viewed the 2TIC as better insurance product in terms of accuracy for yield prediction. The
study by Barré et al. (2016) considered 2TIC as a superior product for moral hazard
prevention, because of its dual trigger mechanism and the joint liability contract that farmers
commit to. While the area-yield concept, dual trigger mechanism, and joint liability contract
format seem to present some advantages, the initial cost of the premium was high, jeopardizing
the demand for the product (Barré et al. 2016). Field work experiments show that Burkinabe
farmers were inclined to continue subscription if the premium was subsidized, underlining

their aversion to a costly insurance product (Serfilippi et al. 2015; Stoeffler and Opuz, 2020).

Regarding impact, a study conducted in Mali found that cotton farmers’ subscription to 2T1C

lead to a 25% increase in their input use and a 40% increase in the cultivated area of cotton
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(Elabed and Carter 2018). In Burkina Faso, those who subscribed to 2TIC saw an increase in
non-cotton farming activities, underlining the spillover effect that 2T1C has when the risk of
the primary activity (cotton farming) has been insured. For instance, subscription to 2TIC was
associated with a 17.6% increase in sesame production, 1.6% increase in cattle stock, and 6.8%
increase in poultry stock (Barré et al. 2016). Despite the range of studies on 2TIC, its uptake
has remained relatively low (Barré et al. 2016), signaling a reluctance to subscribe that is worth

probing.

1.3 Research Gaps in the Index Based Insurance Literature

An overview of the literature on 2TIC summarized in the previous section exposes gaps that

are worth addressing.

While behavioral factors (such as trust) have been mentioned as affecting take-up for various
agricultural IBI schemes, attention to other behavioral factors (such as perceptions of fairness)
have minimally been discussed. Studies conducted previously on 2TIC as a prelude to this
thesis’ fieldwork, which hinted at farmers’ perceptions of the (un)reliability, (un)predictability,
and (in)appropriateness of the 2TIC product, its mechanisms, and the institutions delivering
it, demonstrated a much wider range of potential concerns. Moreover, given the expressed
uncertainty regarding indemnity payments in times of loss that was recorded during our focus
groups, “perceived fairness aspect of 2TIC” appears as a gap not yet addressed under the lens

of justice theory in the literature.

Regarding Impacts, discussed in the previous section, where positive correlations were shown
between 2TIC take-up and the non-cotton farming activities forming the cotton farmers’
income portfolio, little is known empirically about the effects of 2TIC on cotton-derived
income. As such, “impact of 2TIC on cotton-derived income” appears as gap, not yet explored

in the literature.

Regarding product characteristics, referred in the previous section, where it was mentioned
that high premium cost was jeopardizing the demand for the 2T1C product, only one study to
date (Barré et al 2010), looked into how the actuarially fair premium compares to that of the

commercial premium that was in effect. Thus, “Assessing premium levels” to see how the
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actuarially fair premium compares to the commercial premium is a topic that not yet been

adequately covered in the literature on 2TIC.

1.3.1 Gap 1: The Fairness Aspect of 2TIC

The novelty of the 2T1C is the addition of the second trigger, which is intended to control for
moral hazard. The dual trigger system of 2TIC as it was designed can also help minimize basis
risk (specifically, false positive) and minimize basis risk. However, as with most forms of
insurance, residual basis risk will still exist, generating possibilities that farmers will not be
compensated even when losses occur (false negative), or be compensated when a loss has not
occurred (false positive). The fact that farmers who did not experience loss may receive a
payout, and/or that famers who did experience losses may not receive a payout can be
perceived as unfair. This is especially true in the case of the 2TIC, where the second trigger is
critical in determining whether or not a payout will occur. The possibility of perceived
unfairness is therefore enhanced in as much as the second trigger has the potential of
cancelling payouts that would have otherwise occurred without the second trigger intervening,.
The added complexity, or opaqueness even, of the 2TIC model definitely hinders the ability
of lay-people easily assessing the ‘fairness’ of an indemnification decision or its refusal
(Bellemare et al., 2012). Thus, if farmers have the impression that the indemnification’s dual
triggering system does not meet their expectations of how likely a payout will occur, they could
perceive the indemnification system of 2TIC as unfair. From the large number of studies on
the determinant of index insurance take-up, none to my knowledge has looked at the fairness
dimension of index insurance products. As such, farmers’ perceived fairness of the 2TIC’s
indemnification system is a topic that is worth exploring, as it can provide evidence-based

information to the relatively new index-insurance sector.

1.3.2  Gap 2: Impact Assessment of 2TIC on cotton-derived income

Previous studies of 2TIC have assessed its performance vis-a-vis other index insurance
products and its impact on income portfolios. Regarding performance, empirical results have
shown that 2TIC has the potential to outperform single trigger index-based insurance and
other weather index-based insurance products in term of its ability to reduce basis risk

(Debock et al., 2010; Barré et al., 20106). As for the impact assessment, previous studies found

16



that sesame farming for 2TIC subscribers increases by 17.3% suggesting that 2TIC has a
positive, spillover effects on non-cotton crop farming (Stoeffler et al., 2020). Hence, it is
reasonable to think that income from sesame is likely to increase as a result of subscribing to
2T1IC. In the same vein, the same authors found that 2TIC subscribers farmers saw a 1.6%
increase in cattle stock, as well as a 6.8% increase in chicken stock, showing that 2TIC has a
positive effect in livestock owning. Despite the wide range of impact studies of 2T1C on non-
cotton-farming sources of income making up the total income portfolio of cotton farmers,
little is known empirically about the effects of 2TIC on cotton-derived income. Providing
insight into the relationship between 2TIC subscription and farmers cotton-derived income is

worth investigating, as it will generate new evidentiary knowledge about the 2TIC.

1.3.3 Gap 3: Premium Levels Assessment

A large body of literature on Insurance (including TCI and IBI) acknowledges that high
premiums charged to clients are a disincentive to insurance purchase. The premium charged
to clients commonly known as commercial premium, consists of the actuarially fair premium
(that is, the pure premium without the loading) and the loading (a commercial mark-up, added
to the actuarially fair premium). In developing countries where liquidity is a constraint, a given
commercial premium is not always affordable to all, if priced at a high level. Highly priced
commercial premium can prevent liquidity-constrained farmers from repaying their loans.
Indeed, a previous study found that the default rate increases if borrowers are offered index
insurance products whose premium are above actuarially fair levels, therefore suggesting that
insurance premium creates a disincentive for repaying agricultural loans (Miranda and
Gonzales-Vega, 2011). Another stream of literature maintains that it is nearly impossible to
offer insurance at an actuarially fair premium due to inevitable expenses such as administrative
costs, and profit margin for the underwriter (Chantarat et al., 2017; Maisashvili et al., 2019).
These views from the literature suggest that premium pricing is critical to the viability of the
insurance product. In that sense, assessing the cost of the 2TIC using a methodological

approach employed in previous studies offers complementary insights on the pricing of 2TIC.
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1.4 Research Objectives, Questions and Methods

Based on the research gaps described above, the main objectives of the study are three-fold:
(i) explore cotton farmers’ judgments of fairness vis-a-vis the 2TIC indemnification system
and see if/how these judgments affect decision to subscribe, (ii), assess the impact of 2TIC on
farmers’ cotton-derived net income, and (iii) compare the actuarially fair premium of the 2TIC
with the commercial premium paid by cotton farmers. These three objectives are separate and

will be pursued through analyses made in three distinct essays.

1.4.1 Objective #1: Explore the Relationship Between Perceived Fairness of the
2TIC’s Indemnification System and Subscription Decision.

For this research objective, which makes the bulk of Essay 1, the intent is to understand
possible relationships between perceived fairness of the 2TIC indemnification system and
subscription decisions by examining farmers’ view of fairness regarding the 2TIC
indemnification system and how that translates into their decision-making vis-a-vis the
insurance take up. For these, the following research questions were of relevance and
significance to consider:
e How is fairness perceived by cotton farmers when it comes to the 2TIC
indemnification system?
e Are there factors explaining how fairness is perceived by cotton farmers?
e Are there factors apart from perceived fairness, which influence cotton farmers’
decisions to subscribe?
e Does perceived fairness of the 2TIC indemnification systems influence cotton

farmers’ decisions to subscribe?

1.4.2 Objective #2: Assess The Impact of 2TIC on Farmers’ Net income

For this research objective, which constitutes the essence of Essay 2, the aim is to examine
causal relationship (if any) between 2TIC, and farmers’ net income obtained exclusively from
the cotton production. Examining the impact (if any) with data disaggregated by income group
levels was sought out as it can inform us about potential differential impact. For these

objectives the following research questions were of pertinence to consider:
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e What is the effect of 2TIC (if any) on farmers’ mean net income derived from cotton-
farming?
e Does the effect (if any) of 2TIC on cotton farmers’ net income differ by income group

(quintile)? If so, are there equity implications?

1.4.3 Objective #3: Compare Actuarially Fair with Commercial Premium

For this research objective, which is addressed in Essay 3, the goal is to estimate the cost of
the actuarially fair premium and compare it with the commercial premium being charged to
cotton farmers. While a high premium is seen as a disincentive for insurance subscription,
selling insurance at its actuarially fair rate is less likely to occur in practice, as it will fall short
in capturing the administrative costs and profits margins of those who design the product.
Nevertheless, estimating the cost of the actuarially fair premium can be revealing, as it can
generate evidence-based information on the costliness of the 2TIC. Regarding that objective,
the following research questions were of pertinence to consider:
e What is the cost of the 2TIC’s actuarially fair premium?
e How does the actuarially fair premium of the 2TIC compare to the commercial
premium? If there is a deviation what might be the implications?
e How do actuarially fair premiums at sub-group levels (based on GPCs’ yield
performance) compare to the commercial premium? If there are deviation what might

be the implications?

1.4.4 Methods for field work and Data Collection

To pursue the research objectives, data collection and a rigorous methodological approach
were useful. Being an outsider of the research team, which has been involved with work related
to 2T1IC in Burkina Faso, a way to obtain relevant data and insights was through outreach. As
the people of interest were hesitant to share relevant information, the viable option left was
to proceed with data collection in the field. Therefore, following a pre-terrain completed in
2017, that was subsequently followed by field scope that was conducted in the research study
area in 2018, information gained from the field scoping enable me to develop a survey
questionnaire and administer it to cotton farmers in the following year more precisely (January

2019 to February 2019). The empirical strategies which will be discussed later in one of the
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study objectives necessitate the development of a counterfactual. To that end, Randomized
Control Trials viewed as the golden standards in impact study is desirable. However, given
my limited capacity to conduct a study of that nature, alternative but robust analyses were

employed.

1.5 Significance of the Study

The study, which is in three parts, was conducted to understand the implications (for clients)
of setting a 2-tier trigger system in an ARBY. Index Based Insurance in the agricultural sector
is an area where a growing number of innovative products are constantly being introduced.
Hence, further understanding the features of each product, as well as their impacts on certain
matters of interest can be valuable. Overall, the significance of the study stems from the fact
that it draws on three factors —(i) perceived fairness, (i) income effect, (iii) premium
pricing— that have either not yet been covered or been only minimally covered in the literature
pertaining to 2TIC schemes. Relating to each of the three factors mentioned above, distinct

significances of the study, of relevance to mention follows:

1.5.1 Significance #1: expending on behavioral factors, with perceived fairness

With IBI becoming a topic of interest to researchers, policymakers, and development
practitioners, in these times of a changing climate, studies have looked at how to render IBI
products more attractive to clients. With this objective in mind, more studies focused on the
product itself, than the client. Product characteristics such as: the number of triggers (Elabed
et la 2013), the type of contract—whether individual or group— (Gallestein, 2019), threshold
levels (Castellani and Vigano, 2017), frequency of payout (Castellani and Vigano, 2017), or size
of basis risk (Elabed et al., 2013) have been documented in the literature. However, the way
clients feel about IBI products has received little systematic coverage, beyond a general
assessment of farmers’ trust in IBI products (Matul et al., 2013; Cole et al., 2009). Their
judgment of the timing of indemnity payout has also received coverage (Barré et al., 2016).
However, their judgment of fairness has not yet been explored in the literature. Focus group
discussions during my field scoping in Houndé revealed a sense of how the 2TIC product is
perceived. Fairness was mentioned frequently by cotton farmers:

“The 2TIC insurance is not fair. Our GPC incurred a loss, but they did not indemnify us” (3,
FG1).
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Indeed, from a client’s perspective, an instance of false positive-basis risk (i.e., a scenario where
a farmer who did not experience a loss, receives a payout), can affect his /her judgment of
fairness vis-a-vis the 2TIC’s indemnification system. Likewise, an instance of false negative-
basis risk (i.e., a scenario where a farmer who experienced a loss, does not receive a payout)
can taint farmers’ judgment of fairness vis-a-vis the 2TTIC’s indemnification system. In addition
to those scenarios, knowing that the second trigger has the potential to cancel payouts (that
would have occurred had the second trigger not existed) can also affect farmers’ judgment of
fairness vis-a-vis the 2TIC’s indemnification system. In light of those possibilities, examining
farmers’ perception of fairness vis-a-vis indemnification, and how that translates into
insurance uptake, is an area of study that can contribute to the literature in two ways. First, a
study on farmers’ perceived fairness would add to the literature on behavioral factors affecting
the demand for index-based insurance. Second, obtaining cotton farmers’ opinion on
perceived fairness of the 2TIC indemnification system and how that translate into their
decision to subscribe give a sense of their view the 2T1C product, an information that can be
useful to insurance underwriters in terms of how to make farmers view IBI products as more

“fair-minded” and how to make IBI products more attractive.

Thus, the work will apply the concept of fairness developed by Folger and Cropanzano, (2001)
to address equity in organizations and programs’ intervention. For the two authors, fairness
embodies equity and unbiasedness in four dimensions: distribution, procedure, information,
interaction (Folger and Cropanzano, 2001). Based on this thinking, my approach explores how
cotton farmers’ judgment of distributive fairness, procedural fairness, interpersonal fairness,
and informational fairness pertaining to the indemnification of 2TIC influence its take-up.
Considering that fairness is a state of mind that can affect judgments, and therefore decision
making, this study on index-based insurance through the lens of the four dimensions of
fairness could shed some light on the equity aspects affecting demand. As such, the application
of Folger and Cropanzano’s four-dimensional approach of fairness to IBI provide a context
that can facilitate the understanding of insurance uptake. In this way, the study not only
contributes to expanding the breadth of studies on the determinants of demand for IBI, but
also contributes to the depth by now directing the focus on equity of processes and outcomes.
In this fashion, integrating the four dimensions of fairness to understand cotton farmers’

perception of the 2TIC indemnification system could help towards the design of IBI products

21



that are as fair as possible to the eye of farmers. The significance of the study vis-a-vis the big
debates on IBI resides in its ability to: offer insights on how cotton farmers perceive fairness
when it comes to IBI products and generate empirical research into how the understanding of

perceived fairness can impact decision making related to insurance take-up.

1.5.2 Significance #2: tapping into the effects of a new topic: cotton-derived net
income

With IBI being relatively new in developing countries, limited long-time series on
subscriptions constrains the research on impact analyses to hinge upon experimental and quasi
—experimental design. In Mali where a 2TIC has also been proposed to cotton farmers, a study
found that subscription to the insurance causes an extensification of cotton production
(Elabed et al., 2013), signaling the potential to generate more revenues once cotton output is
sold back to the CMDT (a cotton company similar to SOFITEX in Burkina Faso). In Burkina
Faso, studies show that 2TIC has a stabilizing effect on farmers’ agricultural income (Barré et
al., 2016). However, it is worth noting that this study, while theoretically sound, (employing
the expected utility function under risk uncertainty), relies on simulation techniques, which
could not account for the possible impacts of different farm-gate prices set by SOFITEX,
which are based on the quality of cotton produced. To account for the difference in farm-gate
price my study looks at the impact of insurance subscription on cotton-derived income, where
cotton-derived income is obtained by subtracting revenue from sales (using farm-gate price)
from production costs. This approach addresses the variation in farm-gate price that can affect
farmers’ revenues. Hence the study uses a theoretical analysis, as well as an empirical
illustration to show the impact of 2TIC subscription on farmers’ net income deriving from
the cotton production. This angle of analysis offers complementary insights to the findings of
Barré et al. (2017). It also adds to the previous findings presenting the income stabilization
potential of IBI products that were demonstrated in other studies (Janzen and Carter, 2013;

Jensen et al., 2014).

Despite the significance mentioned above, the current study presents some limitations that are
worth mentioning. First, due to time and financial constraints, the sample and data collection
occurred in a limited geographical area: Houndé. Thus, the interpretation of results and the

generalizability of the research findings should be done with extreme caution. Second, the
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study’s usage of data collected from farmers (through survey questionnaires) assumes their
honesty and sincerity once answering the questions. While those attributes cannot be
guaranteed, confirmatory data were collected to minimize inaccuracies in responses. Third, the
study’s focus on 2TIC and Burkina Faso narrows the scope of the analysis to a specific IBI
product and country. Hence external validity though limited at this stage can further be

increased with a replication of the same study in the Mali where 2TIC is provided.

1.5.3 Significance #3: adding to the literature on affordability, with an investigation
on pricing
Research on insurance take-up has shown the importance of premium rates. Priced high,
premium can be a disincentive for contracting insurance products. Priced low, premium can
fail to account for transaction costs borne by stakeholders within the insurance supply chain,
therefore threatening the commercial viability of the insurance product. Hence, a price that is
convenient to both parties from the supply and demand would be judicious. While the right
pricing of 2TIC is not the focus of this study, examining how the actuarially fair premium of
the 2T1C compares to the commercial premium can be revealing. Considering actuarially fair
premium as a premium free from any commercial mark-up, and commercial premium as a
premium containing a mark-up, it will be insightful to see how the two compare. Historical
data on GPCs in Burkina Faso obtained by Barré and colleagues enabled an analysis of that
kind. Based on their data and methodological approach of analysis, Barté et al. (2016) found
that the price of the 2TIC commercial premium valued at CFA 11, 200 was about three times
that of the actuarially fair premium. To date, only Barré et al. (2016) looked into the
comparison of actuarially fair and commercial premium of the 2TIC. Apart from that study,
there has been little evidence of empirical research on the pricing of 2TIC regarding how

actuarially fair premium weighs against commercial premium.

My thesis through Essay 3 offers additional insights on the topic in two ways: (i) using a gamma
probability function (found to be the best fit for the collected data) to estimate the long term
expected yield, and (i) employing both time- and GPCs-specific effects to determine
actuarially fair premiums to see how they fare with the commercial premium that was in force.
By using these distinct methods of determining the actuarially fair premium and then
comparing it to the commercial premium charged to cotton farmers, Essay 3 sheds light on

the affordability of the 2TIC product in Burkina Faso, a topic that has been scantily discussed
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in the literature. With results showing that the commercially premium charged to cotton
farmers is much higher than the actuarially fair premiums, a key takeaway from Essay 3 of the
thesis is that premium differentiation can be beneficial to both the insured (who will most
likely contract the insurance product as he / she will find it attractive) and the insurer (who

will most likely sell more of the insurance product, because of the increased demand).

Despite the significance or contributions mentioned above, Essay 3 of the thesis presents
some limitations that are worth mentioning. First, collected data were relatively short in terms
of time horizon, due to SOFITEX inability to provide credible data past a certain number of
years. Second, the data collection occurred in a limited geographical area (the provinces of
Houndé) therefore limiting the generalizability of the research findings. Third, the premium
estimate was solely about the 2TIC product being implemented in Burkina Faso, therefore
narrowing the scope and context of the study. Hence external validity of the study can further

be increased with future research exploring other insurance schemes and geographical areas.

1.6  Organization of the Thesis

Analyses of the three research gaps identified in the literature—that is, (i) the role of perceived
fairness with respect to subscription decisions pertaining to the 2TIC, (i) the impact of 2TIC
on farmers’ net income, (iii) the comparison between actuarially fair premium and commercial
premium of the 2TIC — constitute the core of the dissertation. The core of the dissertation
is preceded by an introductory chapter and followed by a concluding chapter. In recap, the
dissertation is organized in five chapters as follow: Chapterl: Introduction; Chapter 2: Essay
1 titled Percezved Fairness of Indemnities and the Double Trigger-Index Based Insurance Product: Evidence
from Cotton Farmers in Burkina Faso, Chapter 3: Essay 2 titled The Effects of Index-Based Insurance
on Farmers’ Income: Evidence from Cotton Farmers in Burkina Faso; Chapter 4: Essay 3 titled
Actuarially Fair Preminm and Commercial Prensium: The Case of the 2TIC in Burkina Faso; Chapter 5:

Conclusion.

Chapter 1, which is the general introductory chapter, presents a contextual background of the
2TIC product in Burkina Faso, namely a contextual background, the product characteristics,
indemnification mechanism and level of indemnification. Then, it presents the state of

knowledge on IBI by showing the breadth of IBI projects in a selection of countries around
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the world, innovation made with IBI schemes, and an overview of previous studies on 2TIC.
After that it identifies the research gaps and objectives that helped steer the narrative of the
thesis. Subsequently it elaborates on the significance of the study and its limitations. Chapter

1 concludes by presenting the structure of the thesis.

Chapter 2, which is Essay 1—titled Perceived Fairness of Indemnities and the Double T'rigger-Index
Based Insurance Product: Evidence from Cotton Farmers in Burkina Faso—provides a detailed
discussion of the research rationale, methodology, and statistical analyses used to identify

factors of Perceived Fairness that are relevant for shaping farmers’ decision to subscribe to

the 2TIC.

Chapter 3, which is Essay 2—titled The Effects of Index-Based Insurance on Farmers’ Income: Evidence
from Cotton Farmers in Burkina Faso—provides a detailed discussion of the research rationale,
methodology, and statistical analyses employed to assess the impact of 2TIC on farmers’ net

income deriving from the cotton production.

Chapter 4, which is Essay 3--titled Actuarially Fair Premium and Commercial Premium: The
Case of the 2TIC in Burkina Faso—provides a detailed discussion of the research rationale,
methodology, and statistical analyses employed to estimate the monetary value in FCFA of the
2T1C’s actuarially fair premium and compare it to the FCFA value of the commercial premium

offered by PlaNet Guarantee.

Chapter 5, which is the general concluding chapter, provides a summary of the major findings
resulting from each of the three essays. It mentions the limitations of each study, opens up on
areas for future research, proposes some policy recommendations and finally concludes the

dissertation.
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Chapter 2—Essay 1: Perceived Fairness of Indemnities and the
Double Trigger-Index Based Insurance Product: Evidence
from Cotton Farmers in Burkina Faso

Wilfried D. J. Nonguierma

Abstract

The Double Trigger-Index based Insurance Contract (2TIC) was introduced in 2013 to cotton
farmers of Burkina Faso to help them cope with climate- related risks. While many studies
have looked into both behavioral and non-behavioral factors affecting the demand for index
insurance schemes, one overlooked behavioral factor (perceived ‘fairness’) was identified as a
matter of interest in focus group discussions. This essay draws on cotton farmers’ perceptions
of the 2T1C indemnification system to see if their perceptions of fairness affect their decision
to subscribe. To do so, the essay uses survey data collected in the field, and employs Principal
Component Analysis to compute indicators related to farmers’ perceptions of fairness
regarding the 2TIC. Then, a logistic regression is used to identify factors that are relevant for
shaping farmers’ decision to subscribe to the 2T1C. Results show that four of the five fairness
related indicators had a significant impact on the subscription decision. Farmers were more
likely to subscribe when they held a higher perception that the insurance payout would align
with incurred losses. Results also show that farmers’ insurance literacy positively affects their
decision to subscribe to the insurance product. Taking perceived fairness of insurance product
into consideration opens new avenues for improving insurance schemes to the liking of the

clients.
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2.1 Introduction

Rainfed agriculture faces risks of variable weather conditions that threaten productivity, and
therefore income related to farming activities. In countries of the Sahel where those risks are
projected to increase due to the effects of climate change (Monerie et al. 2016; 2020; Biasutti
2013, 2019), the threats are unequivocal. To respond to those threats farmers have already
been implementing (i) informal risk mitigation strategies (such as livelihood diversification,
crop diversification, community solidarity clubs like tontines, and outmigration) and (ii) formal
risk mitigation strategies, such as Traditional Crop Insurance (T'CIs), which indemnity insured
farmers based on their realized losses. From farmers’ perspective, the latter (i.e., TCls), on
the one hand, are quite advantageous, as they can serve as a means to access credit, which
otherwise would be impossible to obtain without a collateral. On the other hand, high
transaction costs, and slow settlement procedures related to verifying realized losses are
challenges undermining the appeal of TCls for farmers. From the insurers’ perspective, moral
hazard (farmers taking on new risks if they believe insurance will cover them) is a concern for
which they have a low level of tolerance. In an effort to reconcile the challenges expressed by
both parties (the insured and the insurer), index-based insurance (IBI) has been put forward
as an alternative, formal and yet objective risk mitigation strategy. Rather than paying
indemnities against realized losses, insured farmers receive payments when an objectively
chosen index is triggered. The index is objectively chosen based on weather events (Giné et
al., 2007), on the region’s average livestock mortality rate (Bertram-Huemmer and Krachnert,
2018), average crop yields (Elabed et al., 2013), or on satellite-based prediction of forage
scarcity (Chantarat et al., 2009) or crop losses (Flatnes et al., 2018).

A variant of this type of insurance, the Double-Trigger Index-based Insurance Contract
(2TIC), was introduced in Burkina Faso in 2013 by the insurance company PlaNet Guarantee
in collaboration with one of the country’s three cotton growing organizations (SOFITEX)
(Elabed and Carter, 2013). Unlike standard, individual-subscriber based IBIs, 2T1C is an area-
based yield (ARBY) index insurance, which pays farmers (organized in groups, known as
“Groupements de Producteurs de Coton”, or “GPC”) when two trigger conditions are met.
The first is that the group’s yields fall below a specific level, which in this case is the 12-year
historical yield average. The second trigger is that the yield of neighboring GPCs also falls
below a similar historical average. The motive for a second trigger is to eliminate moral hazard

(e.g., instances where farmers of the same GPC can collude to obtain a lower yield that will
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guarantee them a payout). The insurance contract is sold as part of the cotton credit package
by SOFITEX, eliminating the need for farmers to individually finance the premium payment
up-front. Hence a farmer is insured without disbursing any funds at the beginning of the
cotton production season and is then entitled to receiving an indemnity if the two triggers’
index thresholds are met. This contingent risk credit format is attractive to lending institutions
as liquidity constrained farmers are less likely to default on their loan repayment. By including
the performance of neighboring GPCs (to capture the effects of covariate shocks) as a second
condition for payout, the intent of the second trigger is to reduce moral hazard (Elabed and
Carter 2013, 2015; Barré et al. 20106). Indeed, with GPCs often organized following a lineage
system structure (Phliponeau and Guibert, 2011) farmers within GPCs are often members of
the same family, and therefore live in the same village where they share similar ethnic and/or
religious affiliation. Under these circumstances it is not unlikely that a form of coordination
aimed at deliberately affecting the production outcome of the GPC could occur. In such
circumstances, on the one hand, setting a condition at the neighboring GPC’s level could
prevent the fruition of a deliberate coordination on their part. On the other hand, considering
performance at the neighboring GPCs’ level as a condition for payout could also be a source
of basis risk, if in the end payouts are not correlated with individual farmers losses (Elabed et
al., 2013; Stoeffler et al., 2016). Thus, cotton farmers who contract 2TIC are confronted to
basis risk, which can engender a scenario where farmers might receive an indemnity even if
they did not experience a loss (case of false positive), or a scenario where farmers might not
receive an indemnity even when losses occur (case of false negative).

My field scoping study in early 2017 asked cotton farmers specifically for their opinions about
the possibilities of either of these scenarios. On false negatives, many responded with a clear
expectation that subscription is like a contract: “We expect to be indemnified in the event of
a loss, if we will be deducted funds for an insurance”. Similarly, respondents took a dim view
of possible false positives, “We do not expect someone who did not face a loss to receive an
indemnity”. With these perspectives in mind, discussions frequently returned to how both
scenarios (false positive and negative) are “Y7 con” in Bouamou, the local language spoken in
the area which means ‘unfair’. Once asked about their opinion on the double trigger system, a
group of farmers claimed, “The two-tier triggering systems is unfair because trigger 2 prevents
farmers who see the realization of trigger 1 from receiving an indemnity.” Asked about their

view on the indemnity amount being paid based on the level of losses incurred the majority
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of participants agreed that “The indemnities promised are not really fair, because we have the
impression that they are not truly representative of the efforts we put, which unfortunately
will turn into a loss.” These focus group discussions make it clear that farmers’ perceived
fairness of the 2TIC’s indemnification system is a topic worth exploring, as it can provide
evidence-based information to the relatively new index-insurance sector.

This paper (Essay 1) therefore builds on fairness theory (Adams, 1965;), and more specifically
the four dimensions of fairness’ proposed by Folger and Cropanzano (2001) to explore factors
that are relevant in explaining farmers’ decision to subscribe to the 2TIC insurance.

Specifically, Essay 1 answers the following questions:
e How is fairness perceived by cotton farmers when it comes to the 2TIC
indemnification system?
e Are there factors explaining how fairness is perceived by cotton farmers from the
studied sample?
e Does perceived fairness of the 2TIC indemnification systems influence cotton

farmers’ decisions to subscribe?

To answer those questions, Essay 1 uses survey data that I collected during the period of
January to February 2019 in Burkina Faso. The survey consists of using the simple random
sampling approach to reach the cotton farmers in the cotton regions of Houndé and Founzan.
Specifically, the survey selected 13 farmer groups in each region and the final sample size
consists of 437 farmers (out of 500 interviews). The survey has four parts: the first collects
sociodemographic information about farmers; the second is about farmers’ opinion on cotton
farming. The third asks farmers’ opinion on the 2TIC product; the fourth part asks farmers’
opinions about the fairness of the indemnification system (distributive fairness, procedural

fairness, interpersonal fairness, and informational fairness).

For the empirical analyses, Essay 1 uses Principal Component Analysis (PCA) to identify

fairness variables that are relevant for shaping the subscription to the 2TIC. Then, a logistic

3 These are: distributive fairness, procedural fairness, interpersonal fairness, and
informational fairness.
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regression is performed to investigate the interplay between farmers’ observable characteristics

and their decision to subscribe to the 2TIC.

Essay 1 finds that four of the five fairness indicators have a significant relationship with the
decision to subscribe to the 2TIC. Most notably, farmers were more likely to subscribe when
they held a higher perception that the insurance payout would align with incurred losses. This
finding is in line with Fuchs and Wolff (2011) and Hill et al. (2013) who find that farmers will
have a higher consideration for a range of insurance products where the indemnities are more
closely alighed with their actual losses. Moreover, my results also show that farmers’ insurance
literacy positively affects their decision to subscribe to 2TIC, results that are aligned with
previous findings (Cole et al. 2013; Hill et al. 2016; Vasilaky et al., 2020). In other words, a
greater financial awareness would allow farmers to make a more reasoned choice, and adopt a
product that is suitable, but might also make it clearer to them that the likely indemnities are

not aligned with their real possibility of loss.

With these findings, Essay 1 contributes to the on-going debate about the demand for
insurance products in developing countries. It adds to the literature on take-up determinants
of index-based insurance. By eliciting the role of perceived fairness in subscribing to 2TIC,
there is evidence that perceived fairness is a variable not yet reported in the literature (until
this study) but a key determinant for index-insurance take-up. From a development practice
point of view, with index-insurance being a relatively new, but yet evolving sector in
developing countries, findings of this nature can contribute to improving the design of index-

insurance contracts and the communication of their possible benefits.

Essay 1 proceeds as follows. The next section presents the related literature. Section 3 present
some definitions of perceived fairness, and Section 4 describes the data. Section 5 presents
the methodology. Results of the analyses are presented in section 6 and the conclusion in

section 7.

2.2 Related Literature

Several studies investigated factors influencing the decision-making process leading to the
take-up of index-based insurance products. These studies on the determinants of take-up can

be put in two main categories: (i) the non-behavioral factors and (ii) the behavioral factors.
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Among the non-behavioral factors, a stream of studies identified basis risk as an obstacle for
the take up of index insurance products (Bryan, 2010; Hazell et al., 2010; Jensen et al., 2015,
2018) Thus, the more an insurance product is designed to ensure that farmers’ compensations
are aligned with their incurred losses, the greater the preference for such insurance product.
For example, Castellani et al. (2014) use a discrete choice experiment to estimate the demand
for rainfall index-based insurance in Ethiopia. They find a negative relationship between basis
risk and farmers’ Willingness to Pay (WTP) for the insurance product. Volpi (2005) shows that
Ethiopian farmers’ perception of basis risk was strongly informed by both an awareness that
rainfall variability was only one potential risk of many, and an awareness that rainfalls recorded

at weather stations correlated poortly with those that occurred on their own farms.

Another non-behavioral factor that poses a serious threat to subscriptions of index-based
insurance products is high commercial premium. The less affordable the insurance scheme,
the lower the subscription rate. In the case of 2TIC implemented in Burkina Faso, Barré et al.
(2016) found the commercial premium was 3 times higher than the actuarially fair price (due
to a loading factor applied by insurance and reinsurance companies). That tripling of the
actuarially fair price could be a disincentive for cotton farmers to subscribe to 2TIC, and

actuarially fair premium will be discussed in much more detail in Essay 3.

With respect to behavioral factors, financial literacy (namely the knowledge and awareness of
the mechanics and value involved with index insurance products) has proven to influence
insurance take-up. Studies have shown that educational programs to build financial literacy on
index insurance products increase their take-up. In Ethiopia, more precisely in Silte Woreda,
Hill and Robles (2011) conducted a series of experimental games and found that take-up rate
for index insurance was 20% higher for farmers who were trained in insurance concepts. Still
in Ethiopia but now in the localities of Adiha, Awetbikalsi, Genetie, Hadealga, Hadushadi
where cross sectional household data were used to investigate the effect of financial literacy
on demand for index insurance, it was found that financial literacy has a positive impact on
purchasing index insurance (Awel and Azomahou, 2015). In the same line of reasoning, Giné
et al. (2007) found that for a low-priced, rainfall index-based insurance product in Andhra
Pradesh, southern India, risk averse farmers were still unlikely to subscribe but willingness to
take up the insurance increased both with greater understanding of insurance contracts or

familiarity with the insurance vendor .
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Another behavioral factor found to be a key determinant for index insurance uptake is trust
(Matul et al., 2013). Indeed, heterogeneity (in the socio-economic characteristics) existing
within farmers’ groups, and their lack of a clear knowledge of the insurance contract being
proposed to them, make them rely on trust. For instance, Patt et al. (2009) who examine the
role of field games in establishing trust in the insurance product, the participating
organizations, and farmers’ own ability to make good decisions, show that trust in the
insurance product and in organizations involved in the management and selling of insurance
products affect farmers’ decision to subscribe to insurance contracts. Similar findings are
documented in studies by Suarez et al. (2007) in Malawi, Giné et al. (2007) and Cole et al.
(2013) in India, and by Chantarat et al. (2009) in Kenya.

Another behavioral factor that has proven to influence farmers’ decisions to participate in
index insurance programs is social links (Hill et al., 2013). Their study, which examined
willingness to pay for weather index insurance among 1400 households located in Ethiopia,
found that social links positively influence insurance take-up. In India, Giné et al. (2007) also
found networks to be positively associated with insurance take-up, and important for building
trust in a product especially when many of the participants did not fully understand it.

While the majority of studies on behavioral factors affecting the demand for index insurance
products focused on social characteristics (such as literacy, knowledge, trust, or social links),
the perceived fairness aspect, which seems to matter to Burkinabe cotton farmers based on
results of the focus group has not yet been explored in the literature. Paying attention to what
matters to farmers can help to better understand their decision-making motives in relation to
2TIC. Just as challenges expressed by the insured (such as high transaction costs, slow
settlement procedures), and those expressed by the insurer (such as moral hazard) were taken
into consideration in the design of 2TIC, farmers’ view of fairness, which is currently not
inherent in the design for 2TIC can be given a consideration. By focusing on perceived
fairness, insights can be gained on what farmers consider as fair (or unfair) about the 2TIC
product, a viewpoint that can offer complementary information to developers and marketers
of IBI schemes. Focusing on fairness can help understand the aspects of famers’ perceived
fairness that influence their decision to subscribe to 2T1C or not. To understand farmers views

on fairness, definitions on perceived fairness are worth mentioning.
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2.3 Perceived Fairness
2.3.1 Definition and Dimensions of Fairness

Fairness derives from the equity theory (Adams, 1965), and its concept has evolved through
time. In the early 1960s, Fairness was viewed as the application of justice in social and
organizational interactions. Hence Fairness was viewed as including three dimensions: (7)
distributive fairness defined as the degree to which a reward is allocated in an equitable manner
(Folger and Konovsky, 1989; Niehoff and Moorman, 1993); (iz) procedural fairness defined as
the degree to which those affected in the allocation processes of the reward perceive them, as
being carried out according to fair methods and guidelines (Folger and Konovsky, 1989;
Greenberg, 1987); (i) interactional fairness defined as the quality of interpersonal treatment
people receive during the enactment of organizational procedures (Bies and Moag, 1986). In
the mid 1980s, the third dimension (i.e., interactional fairness) was broken down into two sub-
dimensions: (77i-a) interpersonal fairness, which refers to the dignity and respect with which people
are treated and (7i-b) informational fairness, which is the availability and adequacy of information
provided to people (Bies and Moag, 1986). Following that decomposition, the concept of
fairness has since been viewed as encompassing four dimensions: (z) distributive fairness, (ii)

procedural fairness, (iii) interpersonal fairness and (iv) informational fairness.

2.3.2 Application of Fairness to the 2TIC

By applying these definitions to the indemnification system of 2TIC the following rationales
were made. Since distributive fairness refers to peoples’ views on the fairness of allocation of
outcome, distributive fairness of indemnities would refer to farmers’ beliefs about fairness of
allocation of indemnities. With the literature on index insurance acknowledging that indemnity
payments are often not aligned with losses (due to basis risk), distributive fairness of indemnity
under the double trigger insurance contract can be equated with farmers’ judgements of basis

risk.

As procedural fairness refers to the perceptions of fairness of methods and guidelines used to
carry out the allocation of outcomes, procedural fairness of indemnities would refer to
farmers’ perceptions of the fairness in procedures used to carry out the allocation of
indemnities. In the case of 2TIC, where the issuance of indemnity requires the simultaneous

occurrence of both first and second triggers, procedural fairness would be regarded as
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farmers’ judgement of fairness regarding the procedures and protocols used for the
indemnification. In other words, procedural fairness of indemnification can be viewed as

farmers’ perceived fairness of the two-tiered mechanism of indemnification process.

Regarding znterpersonal fairness, which refers to the dignity and respect with which people are
treated, the fact that cotton farmers during the focus group labeled the 2TIC indemnity as
unfair for not being representative of their agricultural efforts, interpersonal fairness of
indemnities would refer to farmers’ opinion on the monetary value of the indemnity being
offered. Indeed, studies in the field of sociology found that farmers feel they are being treated
unfairly once their efforts and work are not recognized to their just value (Liebig et al., 2009,

Hellberg-Bahr et al., 2012).

As to informational fairness, which is the availability and adequacy of information provided to
people, informational fairness of indemnity will refer to the cotton farmers’ judgment of the
extent and amount of information they may have received about 2T1C. Previous studies have
found that in emerging crop insurance markets like those of African countries, farmers receive
limited education on the mechanisms of index insurance contracts (Mahul and Stutley,2010;
Leipnik, 2014). In the case of the 2TIC in Burkina Faso, informational fairness will consist of
obtaining farmers’ view on how much they know about certain characteristics of the 2TIC
such as the selection process of the neighboring GPC, and the determination of the first and

second triggers.

With the four dimensions of fairness being applied to the context of 2TIC it could be of value
to the literature to learn what cotton farmers think of those four dimensions of fairness. To
do so, a survey questionnaire was developed with a section aimed at obtaining and quantifying
relevant information on farmers’ view of the four dimensions of fairness (See section V of the
Survey Questionnaire in Appendix 1). Five questions (scored using a Likert scale from 1-5)
pertaining to each dimension of fairness were posed, leading to five possible variables per
dimension of fairness. For instance, for distributive fairness, answers to the first question
generated the variable DFI1. Likewise, the second, third, fourth and fifth questions pertaining
to distributive fairness led to DFI2, DFI3, DFI4, and DFI5. A similar approach was used for
the five questions pertaining to the remaining dimensions of fairness. In total 20 variables were

considered. Those variables are useful for the examination of fairness and whether farmers’
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perception of fairness affects their insurance subscriptio

n decisions. More precisely, Figure 2.1

and Table 2.1 summarizes the mechanisms behind my hypothetical approach.

Figure 2.1: Diagram summarizing the hypothesized relations between fairness and

subscription to 2TIC insurance
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Source: Author’s drawing

Table 2.1: The twenty variables derived from the questions relating to the four

fairness dimensions

Var. Variable’s definition Var.

Variable’s definition

DFI1 | The judgment of merit a ItFI1
respondent makes of a situation
where an insured farmer does not
receive an insurance payout even
if he suffers a loss

The respondent’s level of faith in
the insuret’s desire to indemnify
them when they realize a loss
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DFI2 | The judgment of merit a ItFI2 | The respondent’s degree of
respondent makes of a situation satisfaction about the support from
where an insured farmer receives financial institutions (i.e., banks) in
an insurance payout without the context of index insurance
suffering a loss.

DFI3 | The respondent’s opinion of the ItF13 | The respondent’s degree of
monetary value of the insurance satisfaction about the support from
payout issued in times of SOFITEX in the context of index
compensation insurance

DFI4 | The respondent’s opinion on ItF14 | The respondent’s degree of
equity of the indemnification satisfaction about the support from
system PlaNet Guarantee in the context of

index insurance

DFI5 | The respondent’s view on the ItFI5 | The respondent’s degree of
ability of the insurer to indemnify satisfaction of the support provided
those who passed the first trigger by the UNPCB within the
but did not meet the second framework of index insurance
trigeer

PFI1 | The respondent’s judgment of the | InFI1 | The respondent’s level of awareness
fact that performances of of the 2TIC indemnification stream
neighboring GPCs are used as a for the lower premium priced at
condition for indemnity payments FCFA 5,600.

PFI2 | The respondent’s judgment of the | InFI2 | The respondent’s appraisal of how
fact that performances of the much information on the initial
GPCs are used as a condition for 2T1C indemnification (FCFA
indemnity payments 11,200) may have been provided to

them.

PFI3 | The respondent’s level of InFI3 | The respondent’s appraisal of how
acceptability vis-a-vis thresholds much information may have been
set at GPC level, then used as provided to them, when it regards
criteria for indemnity payment threshold determination at the

GPCs level.

PFI4 | The respondent’s level of InFI4 | The respondent’s appraisal of how
acceptability vis-a-vis the much information may have been
thresholds set at neighboring GPC provided to them, when it regards
level, then used as criteria for threshold determination at the
indemnity payment neighboring GPCs level

PFI5 | The respondent’s level of InFI5 | The respondent’s appraisal of how

satisfaction with regards to the
group-insurance format of 2TIC

much information may have been
provided to them, when it comes to
the selection of neighboring GPC

Source: Author’s drawing
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2.4 Data

I used data from a survey that I conducted with individual cotton farmers based in Burkina
Faso. To learn more about the cotton farming context (that is, realities faced by producers on
the farm fields, and concerns expressed by stakeholders involved in the chain of production),
I did a pre-terrain in 2017, followed by a scoping field study in 2018. Then, survey
questionnaires were administered from January to February 2019, a period coinciding with the
post-harvest season. The surveys took place in Houndé and Founzan, two departments
located in the province of Tuy. Houndé and Founzan are part of the SOFITEX-denominated
cotton production area of Houndé, one of the most productive areas of the country, where
cotton farming for decades has been viewed as a success story (World Bank, 2004). Houndé
and Founzan represent 20% of the country’s cotton production as of the end of the 2018/2019
cotton production season (UNPCB, 2019), and are characterized by a Sudano-Sahelian
vegetation, with a similar low relief topography averaging 315 m above sea level. National
road networks (considered a safer way to travel in rural Burkina Faso due to recurrent terrorist
attacks), which are better in the departments of Houndé and Founzan —as shown in the
orange line of Figure 2.2 (below)— played an important role in allowing convenient access to

the study area and choosing the data collection sites.

Figure 2.2: Map of the Research Sites
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Source: Author’s drawing.
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The data frame of cotton farmers and their basic details were obtained from the UNPCB’s
regional office of Houndé, which records production inputs and outputs information on
individual farmers and their GPCs for every cotton production season. The UNPCB’s office
in Houndé provided me with a list of cotton farmers from which survey participants were
drawn to analyze farmers’ perception of fairness. The questionnaire, which contains inquiries
on farmers perception of distributive fairness, procedural fairness, interpersonal fairness and
informational fairness had a total of 20 variables describing perceived fairness. Following the
general rule of thumb, which suggests having at least five times as many observations as there
are variables in studies involving factor analysis (Hair et al 1998) a sample size of 100
observations would have been the minimum sample size required for the analyses. To account
for possible attrition the survey questionnaire was sent out to 500 cotton farmers that were
randomly selected from the list provided by UNPCB. I selected a sample of 500 farmers that
is representative in terms of farmers’ experience regarding the 2TIC insurance and invited
them to participate in the survey. Respondents with incomplete answers or missing
information were dropped from the analysis. The final sample thus consists of 437 farmers, a

sample size deemed adequate to proceed with the factor analysis.

Since the main purpose of the survey was to investigate cotton farmers’ feelings of fairness
regarding the indemnity of the 2TIC, each farmer has been asked about their opinion on the
four dimensions of fairness (distributive fairness of indemnification, procedural fairness of
indemnification, interpersonal fairness, and informational fairness). The variables of interest
and the survey questions needed for gathering information about them were informed by the
findings of two focus group discussions (encompassing 8 participants in each group) that were
conducted in March 2017 during my field scoping activities. Appendix 1 provides a full
description of the questions asked to the farmers to assess each of these dimensions. Equally
important, farmers who participated in the survey were also asked to provide information on
their perceptions of insurance and risk premium, demographic characteristics (age, family size,

origin, education level, as well as the characteristics of their cultivated land.

Table 2.2 presents the summary characteristics of the sample. The average age of farmers is
40 years and 75% have no formal education. Around 85% of farmers in the sample own a

tractor, meaning that modern mechanized ploughing is a common practice for cotton farming
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in the departments of Houndé and Founzan. In addition, an overwhelming majority of the
farmers (93%) from the collected sample own their cultivated land, which speaks to the
security of land tenure in the cotton-farming sector. While roughly three quarters (76.9%) of
respondents from the sample were subscribed to 2TIC at the time of the interview, slightly
more (83.5%) of them reported having subscribed to 2TIC at least once since its rollout in
2013. This demonstrates the high willingness of farmers from the sample to experience the
purported risk mitigation benefits of 2TIC such as: (i) reduction in the urge to invest in lower
risk lower return project(s), an ex-ante risk mitigation strategy that farmers without insurance
would adopt, for fear that higher risk- higher return project(s) will be susceptible to greater
losses (Rosenzweig and Binswanger 1993; Dercon 1996; Stoeffler 2016) as well as (ii)
avoidance in consumption smoothing and asset smoothing behaviors that farmers would have
adopted as ex post risk mitigations strategies in the absence of insurance (Towsend 1994;
Hoddinot 2006; Kazianga and Udry, 2006). In addition to the idea that 2TIC can protect
farmers’ consumption, assets, and investments when shocks occur, it was documented in Mali
that 2TTC subscribers increased their cultivated area, and input purchases by approximatively
25-40% Elabed and Carter (2014) . In the next section, we investigate factors that are relevant

for shaping farmers’ decision to subscribe to 2TIC.

Table 2.2: Summary Statistics

Variables Mean Std Min Max
Index insurance subscription

2T1IC subscription (yes/no) 76.89 0 1
2T1IC subscription at least once since 2013 83.52 0

Farmers' Sociodemographic

characteristics

Age 40.02 9.43 23 70
Education 1.31 0.58 1 3
Family Size (adults and dependent children) 12.08 7.75 1 76
Production output during 2017-2018

Cultivated area (in ha) 6.69 6.14 1 55
Production (in kg) 6185.67 10615.23 405 185000
Yield (in kg/ha) 870.81 407.54 200 7400
Observation 437

Note: “ha” denotes hectare; “kg” stands for kilogram.
Source: Author’s computations from the database used in this essay.
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2.5 Methodology

This section presents the two methods used in sequence in this essay: (i) the Principal
Component Analysis (PCA) aimed at identifying relevant fairness variables, and (ii) empirical
strategy employing a logistic regression that is intended to explore the influence of relevant

variables on the decision to subsctibe.

2.5.1 Principal Component Analysis

To gain insight into the relationships among the fairness variables presented in Figure 2.1, and
Table 2.1, I followed Kolenikov and Angeles (2004), and Krishnan (2010) to conduct a PCA
on the responses to questions posed to farmers about their perceived fairness of the 2TIC
indemnification system. Folger and Cropanzano’s (2001) four dimension of fairness
(distributive fairness, procedural fairness, interactional fairness, informational fairness) was
applied to the 2TIC’s indemnification system. Five questions were posed on each dimension
of fairness in order to obtain a farmer’s view (see Appendix1). Simply put, each of the latent
variables (to refer to each dimension of fairness) was measured by five observed variables,
resulting in a total of 20 variables. Descriptive statistics of the variables are presented in Table

2.3.

Table 2.3: Respondents view on the four dimensions of fairness

Variables Opinion Mean  Standard Mean Mean
Deviation (insured) (uninsured)

DFI1 Rights to indemnity 1.96 1.46 2.22 1.11
in false negative

DFI2 Rights to indemnity 3.18 1.40 3.24 3.00
in false positive

DFI3 Worth of the 3.17 1.19 3.29 2.76
indemnity by size of
loss

DFI14 Equity in 2.25 1.55 2.51 1.40
indemnification

DFI5 Possibility of Paying 3.52 1.58 3.46 3.72

at 1st Trigger

PFI1 Neighbor GPC’s 1.87 1.42 2.06 1.24
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Performance

PFI2 Own GPC’s 3.83 0.77 3.85 3.79
Performance

PFI3 Own GPC as 3.85 0.78 3.91 3.65
threshold

PFI4 Neighbor GPC’s as 4.16 0.66 4.27 3.79
threshold

PFI5 Use of a Group- 2.12 1.59 2.43 1.10
Insurance format

ItFI1 Insurer willing to 2.96 1.42 3.32 1.77
payout

ItFI2 Faith in bank 3.80 0.98 3.94 3.33

ItF13 Faith in SOFITEX 4.03 0.86 4.10 3.81

1tF14 Faith in PlaNet 3.76 0.98 3.89 3.32
Guarantee

ItFI5 Faith in UNPCB 2.82 1.33 3.04 2.04

InFI1 Info on 2.8 1.32 3.10 1.85
indemnification New
2T1IC

InFI2 Info on 2.79 1.34 3.10 1.76
indemnification Old
2TIC

InFI3 Info on GPC 2.86 1.30 3.13 1.93
threshold

InFI4 Info on neighbor 3.53 0.99 3.74 2.81
GPC threshold

InFI5 Info on choice of 3.54 0.98 3.75 2.82

neighbor GPC

Source: Author’s computations from the data used in this essay

With the four dimensions of fairness being represented by a sequence of 20 variables,

dimensionality of the dataset was a looming concern that is worth addressing. Thus came the

idea of conducting a PCA. A feature of PCA is its ability to reduce dimensionality on a
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sequence of correlated variables by turning them into a smaller set of uncorrelated variables
that explain most of the variations observed on the initial sequence of variables. Prior to
proceeding with the PCA, the dataset was checked for multivariate outliers, missing values and
multivariate normality. Then a PCA was conducted separately on each of the fairness
dimensions. For instance, when the PCA was conducted on the latent variable distributive
fairness—which is the comparison farmers make of the indemnity they think they deserve to
losses they may have incurred— it includes the following observed variables: DFI1, DFI2,
DFI3, DFI4, DFI5. A similar approach was used for procedural fairness measured by the
observed variables PFI1, PFI2, PFI3, PFI4, PFI5, Interpersonal Fairness measured by the
observed ItFI1, ItFI2, ItFI3, ItFI4, ItFI5, and Informational fairness measured by the
observed variables InFI1, InFI2, InFI3, InF14, InFI5. By doing so, one can easily check which
of these five observed variables are correlated and can thus gauge each of the latent variables.
For simplicity, I assume that a set of variables will contribute to the group formation if they

are well represented in the chosen factor from the PCA.

Determination of the Number of Components

After performing the PCA, I relied on the Kaiser (1960) and Cattell (1966) criteria to determine
the number of components that will be retained for the analysis. In fact, the Kaiser criterion
requires that any component that displays an eigenvalue greater than 1 be accounted for, as
such a value indicates the component contributes significantly to the total variance. Moreover,
Stevens (2012) reviews studies that have investigated the accuracy of the eigenvalue criterion,
and recommends its use when fewer than 30 variables are being analyzed, or when the analysis
is based on over 250 observations. These criteria fit with the characteristics of my sample.

Thus, eigenvalues of the 20 variables were determined as shown in Table 2.4.

Table 2.4: Eigenvalues of the Correlation Matrix

Principal Eigenvalue Difference Variation
Component Proportion Cumulative
1 8.43597 0.39455 0.4218 0.4218

2 2.04141 0.441628 0.1021 0.5239

3 1.59979 0.176126 0.0800 0.6039

4 1.42366 0.274392 0.0712 0.6750

5 1.14927 0.233904 0.0575 0.7325

6 0.915364  0.229635 0.0458 0.7783
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7 0.685729  0.0796174 0.0343 0.8126
8 0.606112  0.0520898 0.0303 0.8429
9 0.554022  0.0671774 0.0277 0.8706
10 0.486865  0.0786576 0.0243 0.8949
11 0.408187  0.0378285 0.0204 0.9153
12 0.370359  0.0608169 0.0185 0.9338
13 0.309542  0.0177375 0.0155 0.9493
14 0.291804  0.519521 0.0146 0.9639
15 0.239852  0.0558032 0.0120 0.9759
16 0.184049  0.0493943 0.0092 0.9851

17 0.134655  0.0590103 0.0067 0.9918
18 0.0756444  0.0243445 0.0038 0.9956

19 0.0512998  0.0148586 0.0026 0.9982
20 0.0364412 - 0.0018 1.0000

Source: Author’s computations from the data used in this essay

Table 2.4 indicates that the eigenvalues for the first five components are greater than one, an

indication that the first five components are accounting for a meaningful amount of the total

variance (73.25%). Therefore, they should be retained as components of practical significance.

Still referring to the ‘eigen value greater than one’ criteria used to retain meaningful factors

(Kaiser, 1961), I conducted a scree plot of eigenvalues on the overall list of 20 variables. Results

of the scree plot suggest that five factors/components had to be retained (See, Figure 2.3).

Figure 2.3: Scree Plot of Eigen values.

Eiganvalues

Scree Plot of Eigenvalues after PCA
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Source: Author’s computations from the data used in this essay
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Since Kaiser’s approach is not the sole method used to determine the number of principal
components that have practical significance, I also used a graphical method, known as Cattell
(1966)’s “scree” test to verify the number of principal components that will be extracted from
the PCA, if I were considering the percentage of variance explained.. This approach presented
in Figure 2.4 shows plots for each of the eigenvalues of the factors. One can inspect each plot
to find the place where the smooth decrease of eigenvalues appears to level off. Just like on a
rocky slope, only loose (“scree”) material collects on the lower part beyond that point. After
examining the scree-plot, Figure 2.4 reveals that five components should be retained:

®  One factor is extracted for the analysis of the distributive fairness (DFI)

® Two factors are extracted for the analysis of the procedural fairness (PFI)

® One factor is extracted for the analysis of the interpersonal fairness (ItFT)

® One factor is extracted for the analysis of the informational fairness (InFI)

Figure 2.4: Scree plot from PCA of eigenvalues of factors
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Once the number of extracted principal components were identified, I proceeded to the

identification of variables that meaningfully reflect those components. To do so, I examined

their factor loadings. The literature on Factor Analysis considered 0.3 as the minimal the value

of a loading that variables should have vis-a-vis the component they are attempting to define

(Kim 1975; Kim et al. 1978; Kerlinger 1986; Hair et al. 1998). Loadings of 0.40 are considered

more important, and those exceeding 0.5 are viewed as practically significant (Hair et al. 1998).

In this essay, variables with loadings lees than 0.3 were not retained. Following these criteria,

the variables DF11, DFI3, DFI4, whose loading factors were respectively 0.47, 0.48, 0.52 were

retained. A similar line or reasoning was used to keep relevant variables for Procedural

Fairness, Interpersonal Fairness, and Informational Fairness.

Figure 2.5: Variables Contribution for Each of the Fairness Dimension
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Figure 2.5 known as the circle of correlation plots shows the relationship between variables

pertaining to the each of the fairness dimension. It reveals that:
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®

(i)

(i)
(iv)

DFI1, DFI3, and DFI4, are correlated and well representative of Distributive
Fairness

PFI1, PFI4, PFI5 are grouped together, while PFI2 and PFI3 together form
another group, therefore suggesting that two groups of variables are well
representative of Procedural Fairness

ItFI1, ItF12, ItF13, and ItF14 are representative of Interpersonal Fairness

InFI2, InF13, InF14, and InFI5 are representative of the informational fairness

These new groups were renamed into single variables, based on what the component highly

loads on. As such:

®

(i)

(iif)

(iv)

the three wvariables DFI1, DFI3, and DFI4 measure “Insurance Product
Reliability” (IPR) and describe farmers’ judgment of the scale to which the
indemnity is in line with the amount or value of the incurred loss.

for the two different groups of variables that appear to characterize the
procedural fairness of the 2TIC’s indemnification, the first group comprised
of PFI1, PFI4, FI5 measures the “Strike Point External” (SPext). This
indicator measures farmers’ judgment of the suitability of the second (that is,
the external) trigger criteria leading to the indemnification (e.g., the production
of the neighboring, reference GPC vis-a-vis the established threshold). The
second group consisting of PFI2and PFI3 measures the “Strike Point
Internal” (SPint), which describes farmers’ judgment of the suitability of the
first (that is, the internal) trigger criteria leading to the indemnification (i.e.,
their own production vis-a-vis the threshold).

the group of variables that includes ItFI1, ItFI2, ItF13, and ItFI4 measures the
“Relationship Quality” (RQ), which is the quality of relationship, hence the
level of faith and confidence that cotton farmers have vis-a-vis stakeholders
from the insurance supply chain. More precisely, it describes the level of
credence that cotton farmers have towards the various stakeholders from the
insurance supply chain, when it comes to the 2TIC.

the group of variables encompassing InFI2, InFI3, InFI4, and InFI5 was
named “Insurance Literacy” (IL). It measures farmers’ judgment of the

quantity of information about the insurance contract that was given to cotton
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farmers. With this information summarized on Table 2.6 , the boxes labeled
“factors” in Figure 2.1 can be substituted by their relevant name as shown in

Figure 2.6.

Figure 2.6: Diagram of the links between fairness elements and subscription decision

DFI 1

Distributive Fairness of Indemnity (DFI) lf » DFI3 | IPR

DFI 4

PEI |

PFI 2

Procedural Fairness of Indemnity (PFI) |4> PFI 3
PFI 4
PEL 5
v

Subscription decision
ItFT 1
TtFI 2
Interpersonal Fairness of Indemnity (ItFI) |4’ ItFL 3

IFI 4
InFI 2

Informational Fairness of Indemnity (InFD)| > _1F13 |——[ 1. |
InF1 4
InF1 5

Source: Author’s drawing

Once the number of extracted components and variables within those components were

identified, I relied on statistical tests to check for the internal validity of the analyses.
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Testing the Appropriateness and Consistency of the PCA

Researchers who use Factor Analysis check for the appropriateness of the process at the
beginning (i.e., with the initial sequence of variables), and at the end (i.e., with the set of
extracted variables) of the analyses to see if the variables show multicollinearity. A statistic test
often used to detect the strength of correlation between variables, and therefore see if those
strengths are good enough for a factor analysis to be pursued is the Kaiser-Meyer-Olkin
(KMO). The maximum value of KMO can be 1. A value of 0.9 to 1 is considered as
“marvelous”, 0.80 to 0.89 “meritorious”, 0.70 to 0.79 “middling”, 0.60 to 0.69 “mediocre”,
0.50 to 0.59 “terrible”, and less than 0.49 “unacceptable” (Kaiser 1960, 1974; Antony and
Rao, 2007). In this essay I used KMO to assess the strength of correlation, and only considered
factors whose KMO were above 0.49. Results from Table 2.3 reveal that the KMO measures
on each of the fairness dimensions are all above the 0.49 threshold of “unacceptable” that
would prevent a factor analysis from proceeding. It was therefore justified to conduct a factor
analysis, as shown by the significant statistical results of the Bartlett’s test of Sphericity (Table
2.6). Moreover, I used the Cronbach’s Alpha measure to investigate the internal consistency
of the variables under consideration related to the concerned questions (Cronbach, 1951).
Indeed, if Cronbach’s Alpha is near one, then the variable under consideration has a good
consistency. Nunnally (1994) and Rungtusanatham et al. (1998) argue that an alpha of 0.7
should be the minimally accepted value for multivariate analyses. However, other scholars
attest that an alpha ranging from 0.60 to 0.70, though moderate is considered acceptable,
especially when it comes to newly developed instruments (Griethuijsen et al. 2014).
Cronbach’s Alpha in Table 2.3 were at least equal to 0.6, suggesting that the variables have

relatively high internal consistency.

Table 2.5: KMO measure of sampling adequacy, Bartlett’s test of sphericity and
Cronbach’s Alpha (List of Initial Variables)

KMO Bartlett's Test of Sphericity
Measure of
Sampling Cronbach's
Variables Adequacy | Chi-square | Df Sig Alpha
DFI1, DF12, DFI3, DF14, DFI5 0.631 350.9 10 0.000 0.652
PFI1, PFI2, PFI3, PFI4, FI5 0.578 622.9 10 0.000 0.609
ItFI1, ItF12, ItFI3, 1tF14, ItFI5 0.736 837.7 10 0.000 0.772
InFI1, InFI2, InF13, InF14, InFI5 0.827 3445.1 10 0.000 0.962

Source: Author’s computations from the database used in this essay. “Df” denotes the degrees
of freedom and Sig. stands for significance.
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Following the extraction of variables, similar tests were conducted with results summarized in
Table 2.7. Those results) show an improvement in Cronbach’s Alpha and a modest
improvement in the KMO, therefore suggesting that the set of extracted variables is a set of

characteristics that explain most of the variation present in the initial list of characteristics.

Table 2.6: KMO measure of sampling adequacy, Bartlett’s test of sphericity and
Cronbach’s Alpha (List of Extracted Variables)

KMO Bartlett's Test of Sphericity
Measure of
Sampling Cronbach's
Variables Adequacy | Chi-square | Df Sig Alpha
DFI1, DFI3, DFI4, 0.639 203.1 3 0.000 0.664
PFI1, PFI4, PFI5 0.618 440.2 3 0.000 0.747
PFI2, PFI3 0.500 157.3 1 0.000 0.711
ItFI1, 1tF12, ItF13, 1tFI4, 0.740 678.7 6 0.000 0.791
InFI2, InFI13, InFI4, InFI5 0.741 2452.4 0 0.000 0.951

Source: Author’s computations from the database

Interpretation of results from PCA

As mentioned in Section 5.1, I began by running the PCA separately on the distributive
fairness variables (DFI1, DFI2, DFI3, DFI4, DFI5) procedural fairness (PFI1, PFI2, PFI3,
PF14, PFI5), interpersonal fairness (ItFI1, ItFI12, ItF13, 1tF14, ItF15) and on the informational
fairness variables (InFI1, InFI2, InFI3, InFI4, InFI5). Based on the ‘eigenvalue greater than
one’ criteria, I later extracted five components that were used to run another PCA. Loadings
of those extracted principal components indicate that with five components, 24.28% of the
variation is still unexplained, meaning that the rest (75.72%) is explained. As explained above,
since the first component loads highly on variables (DFI1, DFI3, DFI4) which can be
interpreted as Insurance Product Reliability, the first component was labelled as such. A similar
rationale (i.e., the fact that components loading highly on certain variables) was used to name
the second component as Strike Point External, the third as Strike point internal, the fourth

as Relationship Quality and the fifth as Insurance Literacy.
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Computation of the Fairness Indicators

Following the extraction of the five principal components, I estimated their scores, so that the
scores will serve as fairness indicators for the remainder of the analysis. I refer to the variables
that are well representative on the selected components to compute the fairness indicators.
Table 4 presents the selected variables and the names of associated indicators. I follow a similar
approach adopted in Sekhar et al. (1991), Kobiane (2004), and Antony and Rao (2007) in studies
involving PCA to compute the fairness indicators. Indeed, consider the PCA on the distributive
fairness variables where only one factor is retained. Let W;; be the farmer i’s factor
coordinates on this first component. I compute the “Insurance Product Reliability” indicator
IPR; for farmer i using the following two steps:

Step 1: Compute the values of quartile Qy, ..., Q4 from all the respondent farmers’ coordinates
on the selected factor.

Step 2: Compute the “Insurance Product Reliability” indicator as follows:

(1 if Wi; <Q
2 ifQ <Wp; <Qy
IPRl = 3 lf Qz < Wl,i < Q3 (1)

L 4 if Wiy> Qs
A similar approach is used to compute the other indicators.

Table 2.7: Selected variables and Indicators’ hame

Variables Indicators' name Notation
DFI1, DFI3, DF14 Insurance Product Reliability IPR
PFI1, PF14, FI5 Strike Point External SPext
PFI2, PFI3 Strike Point Internal SPint
ItFI1, ItF12, ItF13, ItF14 Relationship Quality RQ
InFI2, InFI3, InFI14, InFI5 Insurance literacy 1L

2.5.2 Empirical Strategy

Model

Consider a population of N farmers indexed by i = 1, ..., N. Each farmer i must decide

whether or not to subscribe (¥; € {0,1}) to the 2TIC in order to protect their production
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against natural shocks. Each farmer makes the choice Y; in order to maximize their pay-off
function V:Y — R U {—o0}. In other words, one can think of V as the sentiment of
protection/ security that farmers could have when subscribing to the 2TIC. This sentiment
can motivate farmers to fully spend their efforts for production since there are convinced that
they will be able to cope with potential shocks. By exerting their maximum, farmers can
therefore reach their potential production and then maximize their expected satisfaction.

I follow Soetevent and Kooreman (2007) and specify farmers’ pay-off function as follows:

1
V(Y;,S) =¢YS; + (X0 +n)Y; — EYiZ — ¢S; (2)

where S; € {0,1} captures the farmer’s probability of experiencing a weather shock (reflected

by their past experience) with S; equaling 1 if farmer i experienced a weather shock in the
past, and 0 otherwise; ¢ > 0 is the farmer i’s average damage from the weather shock; %YLZ

is the cost of the subsctiption to the 2TIC and ¥ is the intrinsic benefit from subsctibing to
the 2TIC. I assume that for any farmer i, ¢ > . The vector X; captures farmers’ observable
characteristics. The parameters 6 and 17); stand respectively for the effect of individual’s
observed and fairness characteristics and may therefore capture the farmer’s idiosyncratic risk
preferences. This is consistent with the literature which finds differences across individuals
(Croson and Gneezy, 2009). Thus, the term X;0 + n; + S; appears to positively influence
farmers’ subscription to the 2TIC.

The first order condition that derives from solving equation (2) is given by
Yi=mn+ Xi0 +9S; (3)

However, since the probability of a shock is generally an unobservable variable, I assume that

S; is unobserved to the econometrician. This leads equation (3) to:

Vi=n+ X0 +e (4)
where €; is an error term that captures farmers’ unobserved heterogeneity. Following Nicklin
and Williams (2009) and Nicklin (2013), I assume that farmers’ fairness characteristics 1; is a

function of insurance product reliability (IPR), strike point external (SPext), strike point
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internal (SPint), relationship quality (RQ), and insurance literacy (IL). Finally, I estimate the

model in the next section.

Model Estimation

Assuming that perception is something that can be influenced by things experienced in the
past, the fact that 83.5 % of the sample reported having subscribed to 2TIC at least once since
its rollout in 2013/2014, is a sign that subsctiption to 2TIC, per se, could possibly take the
value of 0, 1, 2, 3 ,4, 5 over the period spanning from the 2013/2014 agricultural season to the
2018/2019 season. For that reason, I tried to capture the experience effect (See question 3.A.3)
in the survey questionnaire in the hope of obtaining data, for which an ordered or conditional
logit would have been more appropriate, given the nature of the explained variable. However,
the response rate for that question failed to generate a set of data for which an ordered or
conditional logit would have been feasible. With an ordered or conditional logit being

infeasible given the final current dataset obtained, I proceeded with a simple logit model.

To examine the determinants of cotton farmers’ decisions to subscribe to 2TIC, I estimated

the following model:

Y; = Bo + B1IPR; + B,SPext; + B5SPint; + BLRQ; + BsIL; + X;0 +€; (5)

Wherte and IPR;, SPext;, SPint;, QR; and IL; are the selected fairness indicators described in
the section 5.1.4. The vector of variables X includes farmer’s observable characteristics such
as: level of education, age, household size, etc. The error term € captures unobservable factors
that may explain farmers’ subscription decision, which are not included in the equation (3). I

assume that € follows a logistic distribution. The next section presents the estimation results.

2.6 Empirical Results

Table 5 presents the estimation results. Column 1 provides a summary of the results on the
fairness related indicators, our variables of interest in this study. It reveals that Insurance

Product Reliability (i.e., the judgment farmers make about the indemnity they think they
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deserve against losses they may have incurred), with a coefficient of 2.6006, is positively and
significantly correlated with farmers’ decision to subscribe to the 2TIC. In other words, the
more farmers perceived an insurance payout as probable and aligned with their incurred losses,
the more likely they are to subscribe to the 2TIC. This finding is in line with Casaburi and
Willis (2018), Jensen et al. (2018), and Stoeffler et al. (2020) who find that insurance payouts
and their right timing are likely to affect farmers’ well-being and the desirability of the
insurance product. Likewise, Fuchs and Wolff (2011) and Hill et al. (2013) find that the more
an insurance product is designed so that farmers’ indemnities are aligned with their actual
losses, the higher their consideration for the insurance product. For instance, Stoeffler et al.
(2020) show that in Burkina Faso, people who did not receive a payout were less inclined to
renew their contract. In other words, receiving an indemnity in a given year is a strong

predictor for a willingness to subscribe in the following year.

The next largest coefficient (0.849) is for Insurance Literacy (i.e., the quantity of information
given to cotton farmers about the product and its thresholds), which is also positively and
significantly related to the likelihood to subscribe to the 2TIC. This implies that the more
farmers consider they have received (and understood) sufficient information about the 2T1C’s
indemnification system, the more likely their decision to subscribe. Several authors such as
Giné et al. (2007), Akter et al. (2009), and Dercon et al. (2014) reached similar findings in their

research.

Surprisingly, results show that Relationship Quality — the level of credence that cotton farmers
have towards the various stakeholders from the insurance supply chain — has a negative and
significant correlation with the probability to subscribe to the 2TIC. One potential reason
that could explain the negative correlation is dissonance in views regarding 2TIC that farmers
may have been receiving from the various stakeholders involved. Indeed, since the SOFITEX
agent (i.e., “Agent Technique Coton” known as ATC) is not the same as the insurance agent
(the broker PlaNet Guarantee ), it could be that trusted ATCs, due to their longstanding work-
related interactions with cotton producers are providing them with cues that perhaps 2TIC is
not the best thing to purchase. While the decrease in number of subscriptions noted by PlaNet
Guarantee-Burkina Faso between the 2014/2015 agricultural season and that of 2018/2019

speaks to that effect (See figure 2.7), more research is necessary to corroborate this intuition.
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Figure 2.7: Trends in Area Insured, Premium and Indemnities paid for 2TIC over
2013-2017
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Source: Author’s drawing based on data obtained from PlaNet Guarantee

The analyses also finds both strike points (internal and external) to be negatively correlated
with farmers’ decision to subscribe, meaning that the less that farmers take issue with the
applicable strike points the higher their probability of subscribing to 2TIC. While Strike Point
External (i.e., judgment of the external, second trigger process that leads to decision related to
the issuance of the indemnity) is not significant, Strike Point Internal (i.e., judgment of the
internal, first trigger process that leads to decision related to the issuance of the indemnity) is
statistically significant. In other words, the less that cotton farmers find the strike point set
internally (SPint) to be problematic, the greater their likelihood to subscribe to the 2TIC. This
finding is consistent with the eatlier observation that a perception of high product reliability
is associated with higher subscription likelithood, and is congruent with Patt et al. (2009) who
showed that people are sensitive to trust indices used in the insurance contract as well as the

structure of the insurance product itself.

Farmers’ socio-demographic characteristics were added in column 2 to see how they affect the
coefficients of the fairness related indicators, and their level of significance in the model. Three
variables (Age, Education, Family Size) pertaining to framers’ characteristics were retained.

Comparing the sign and level of significance noted in column 1 for the perceived fairness-
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derived variables with those in column 2 shows consistent results (i.e., the magnitude and
relative ranking of the coefficients is unchanged, and their significance levels are unaffected
by the inclusion of farmer characteristics). From the three variables that were added, education
had the greatest coefficient (1.120), was positively related to subscription decisions, and was
statistically significant at the 5% level. This finding is in line with the earlier observations about
the importance of insurance literacy and suggests farmers with more formal education (no
respondents had higher than secondary schooling) were better able to understand and assess
the 2T1C. The only other significant household characteristic variable (Family size) had a very
modest coefficient (0.071) and was only significant at the 10% level. This suggests that an
additional member to the family (a potential proxy for labor force) is associated with a 7 %

higher chance of subscribing to 2TIC.

Finally, the full version of equation 5, which includes the 2TIC product characteristics
(farmers’ view on premium affordability and basis risk), is presented in column 3. Of the two
inherent characteristics of the insurance product that were added, only farmers’ opinion on
basis risk proved significant, a finding which is supported by previous studies (Skees 2008;
Carter et al, 2007; Clarke 2011; Mobarak and Rosenzweig, 2012; Jensen et al., 2018). The
coefficient of farmers’ opinion on premium affordability, although positive was not statistically
significant. Column 3 also reveals that even when considering the inherent product
characteristics in addition to farmers’ characteristics, the coefficients for the fairness
indicators, their relative magnitude, ranking, and significance levels still hold, suggesting they

are robust.
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Table 2.8: Estimation results from the logistic regression

Variables (§)) 2 (3)

Perceived Fairness-derived Factors

Insurance Product Reliability (IPR) 2.606%** 2.704x%% 2.456%**
(0.385) (0.438) (0.428)
Strike Point External (SPext) -0.261 -0.089 -0.206
(0.352) (0.375) (0.408)
Strike Point Internal (SPint) -1.966%** -2.039%+* S17TTREE
(0.410) (0.442) (0.444)
Relationship Quality (RQ) -1.887*xx* -1.978*** -2.090%**
(0.370) (0.389) (0.412)
Insurance Literacy (IL) 0.849*** 0.909*** 0.906%+*
(0.304) (0.345) (0.351)

Farmers' Sociodemographic Characteristics

Age -0.002 -0.001
(0.023) (0.023)

Education 1.120%* 1.048%*
(0.494) (0.497)

Family Size 0.071* 0.075*
(0.038) (0.040)

2TIC Characteristics

Premium Affordability 0.268
(0.201)
Basis Risk 1.489#**
(0.375)
Constant 9.179#4* 6.957%%* 4, 717%*
1.797 2.021 2.258
Observations 437 437 437
R-squared 0.3121 0.3488 0.3964

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Source: Author’s computations from the data used in this essay

To assess how well the simple logistic regression model fits the data, a goodness of fit test was
considered. Given our sample size of 437, the Hosmer-Lemeshow goodness-of-fit test, which
determines compliance of logistic regression model for continuous and discontinuous

predictors of sample size in the range of 400 (Hosmer and Lemeshow, 2000) was performed.
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A p value less than 0.05 in the Hosmer-Lemeshow test (indicating that it is significant), means
that the model is a poor fit to the data. The test result of the Hosmer-Lemeshow (presented
in Table 2.6) showing a p value that is greater than 0.05 (a sign that it is significant) means that
there is not sufficient evidence to suggest a poor model-data fit, therefore indicating that the

simple logistic regression model is adequate.

Table 2.9: Hosmer-Lemeshow Test Results

Step Chi-square df Significance

1 13.04 8 0.210

Source: Author’s computations from the data used in this essay

2.7 Conclusion

This essay investigates the determinants of farmers’ decision to subscribe to 2TIC in two
departments of Burkina Faso: Houndé and Founzan. To do so, I collected data on 437 cotton
farmers during the period of January to February 2019. I used PCA to compute five indicators
related to farmers’ perceived fairness of 2TIC. These indicators include insurance reliability
product, strike point external, strike point internal, quality of the relationship between farmers
and their insurer, and the insurance literacy. I then performed logistic regression to identify
factors that are relevant for shaping farmers’ decision to subscribe to the 2TIC. I find that
farmers’ perceptions of fairness clearly matter, and four out of the five fairness indicators had
a significant relationship with subscription decisions even when adding socio-demographic
and insurance product characteristics into consideration. Of these, the subscription decision
became more likely when farmers held a higher perception that the insurance payout would
align with losses. My results also show that farmers’ insurance literacy positively affects their

decision to subscribe to the insurance product.

A key takeaway from these results is that perceived fairness — derived from farmers’ views
on insurance product reliability, strike points, quality of relationship, and insurance literacy —
is an important determinant of demand for 2TIC. This finding has important policy
implications for the design of index insurance products as well as the implementation of index

insurance program. Given the strong desire by the government of Burkina Faso to scale up
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2TIC nationwide, it will be opportune to consult cotton farmers, and whenever possible
include their views in the design and implementation phase of the program so that the program
will meet farmers’ expectations. An insurance program whose objectives are aligned with
cotton farmers’ expectations is likely to generate more subscriptions, an outcome that most

likely will also benefit insurers and other parties involved in the transaction.
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Chapter 3 — Essay 2: The Effects of Double Trigger
Index-Based Insurance on Farmers’ Income:
Evidence from Cotton Farmers in Burkina Faso

Wilfried D.J. Nonguierma

Abstract

This essay assesses the impact of the Double Trigger-Index based Insurance Contract (2T1C)
on farmers’ net income using data from cotton farmers that were collected during the period
of January to February 2019 in Burkina Faso. Since cotton farmers are not randomly assigned
in the sample, the Coarsened Exact Matching (CEM) approach developed by Blackwell et al.
(2009) was used to estimate the effect of 2TIC subscription on farmers’ net income from
cotton production. Results show that 2TIC subscription was associated with a significant
increase (+ 35%) in farmers’ net income, compared to those who did not subscribe. Quantile
regressions shows that 2TIC subscription was associated with higher mean net incomes for
subscribers compared to uninsured farmers at all income levels. The differences in mean net
incomes were greatest for cotton farmers in the bottom and top quintiles. These findings offer
important insights, as they suggest that 2TIC for the collected sample was associated with
important welfare gains across all income levels but has potentially important pro-poor
benefits in labor saving and income security for the most vulnerable farmers (the bottom

cotton income quintile).
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3.1 Introduction

Over the past decade, the growth of agricultural index-based insurance (IBI) has been
remarkable in developing countries( Hazell et al. 2010; Hazell and Hess, 2017). This is
primarily due to the important roles played by academics, government agencies, and
multilateral international NGOs in promoting index insurance as a way to safeguard
smallholder agricultural livelthoods and to establish sustainable private agricultural insurance
markets (Hess et al., 2005; Leblois et al., 2014; Miranda, 1991). In comparison with Traditional
Crop Insurance (TCI) products which require an assessment of loss (when it occurs) that can
be costly to farmers when costs are transferred from the insurer to the insured, IBI schemes
which are designed to protect farmers’ production against risks of losses caused by covariate
shocks, can be economical to famers since the loss assessment component is non-existent.
Hence, the economical aspect of IBI makes it an auspicious tool for addressing risks of losses
that threaten farmers’ agricultural investments. This is the case, because when loss occurs it
tends to reduce farmers’ expected profits (Morduch, 1995) and discourage them from pursuing
other productive investment strategies. Under such circumstance, the provision of an
insurance indemnity has the potential to offset the ruinous effect of losses that farmers are
facing, and to a certain extent, allow them to embark on other productive investments
strategies. In this way, not only could an insurance indemnity allow farmers to withstand the
detrimental effect of losses, but it could also serve as a steppingstone boost to carry out other
productive activities. With that rationale, a pilot project of the Double Trigger Index-based
insurance Contract (thereafter, 2T1C) was initiated in Burkina Faso during the 2013-2014
agricultural season. Following its introduction, 2T1C has benefited from recurrent take-up by

some farmers, prompting researchers and development practitioners to evaluate its impact.

Empirically the relationship between insurance and income has mainly been examined at an
aggregate level. In the USA, Leatham et al. (1997) who employed an input-output model to
investigate the effect of crop insurance in North Dakota, found that insured farmers saw their
average annual personal income increase by $94 million over the 1987-1995 period, as
compared to uninsured farmers. In Japan (more specifically in the prefecture of Aomori)
where excessive low temperature during a summer led to severe losses of paddy rice, Yamauchi

(1986, p. 234) showed that insured farmers were indemnified 64 % of their expected gross
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income, an indemnity that was sufficient to cover their operating costs of paddy farming, and
also partially contribute to their profit. In China, Liang et al. (2008) who use a granger causality
test to examine the temporal relationship between crop insurance and farmers’ income found
a positive link between insurance decisions and income outcomes. In the same vein, Sun and
Chen (2011) also used a granger causality test to investigate the effect of insurance on income
and found that insurance causes income to increase. Delving further into the causal
relationship between crop insurance and farmers’ income, Zhao et al. (2016) used three
different approaches—Difference -in Difference (DID), Propensity Score Matching (PSM),
Propensity Score Matching with Difference-in-Difference (PSM and DID)— in an analysis of
a dataset obtained from farmers in Mongolia. Results in this context, however, show that crop
insurance does not significantly affect farmers’ income. With this ambivalent relationship
(between insurance and income) demonstrated in previous studies, researchers, and
development practitioners have used impact evaluation approaches to explore the relationship

between insurance and income in the case of the 2TIC approach.

In cotton-growing regions of West Africa, 2TIC approaches have been in place since 2010 (in
Mali) and 2013 (Burkina Faso). Using experimental and quasi —experimental methods in
southern Mali, Elabed et al. (2013) found that subscription to 2TIC causes an extensification
of cotton area (between +15 and +60%), suggesting that insurance could play an important
role in encouraging farmers to undertake profitable but risky activities like cotton farming. In
Burkina Faso, Barré et al. (2016) show that 2TTC has a stabilizing effect on farmers’ agricultural
income. However, it is worth noting that this study, while theoretically sound (employing the
expected utility function under risk uncertainty), relies on simulation techniques, which could
not account for the possible impacts of different farm-gate prices set by SOFITEX, which
are based on the quality of cotton produced. Stoeffler et al (2020) who parsed the income
portfolio of cotton farmers in Houndé, Burkina Faso, into income ‘from cotton farming
activity” and ‘from non-cotton farming activities’ show no impact of insurance on ‘cotton-
farming activity’, but a significant and positive spillover impact on ‘non-cotton farming
activities’. The positive impact on ‘non-cotton farming activities’ suggest that farmers whose
cotton production was insured were able to diversify their investments into other potentially
profitable activities. For instance, insured farmers increased their sesame farming by 17%, and

increased their livestock holdings on average by one unit, or +35% compared to the baseline
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(Stoeffler et al. 2016; 2020). The studies by Stoeffler et al. (2016; 2020) are useful for
demonstrating a significant and positive spillover impact on non-cotton farming activity, but
explain the non-significant impact on cotton farming by implementation challenges with
2TIC. Their study was conducted in only the second year of the 2TIC (2014-2015 agricultural
campaign). Besides farmers’ relative unfamiliarity with the product, there were multiple
challenges, including the comparatively late sale of the 2TIC to farmers, which would have
undermined many cotton-related investment decisions at the time of planting. The present
paper sought to revisit the insurance-income relationship in Burkina Faso to take account of
both (i) the possible differences in farm-gate price and (ii) implementation challenges (such as
late sales of the 2TIC) faced in the product’s eatly years. This essay offers an analysis under
new lenses: (i) assessing the impact of insurance subscription on cotton-derived income, where
cotton-derived income is obtained by subtracting revenue from sales (using farm-gate price)
from production costs, and (ii) undertaking such an assessment once the 2TIC program was
well-established (five years after its launch), in a season where the product’s sale was completed
on time. In doing so, this essay fills the gaps mentioned in previous studies. By addressing the
variance in farm-gate price that affect farmers’ revenues and taking into consideration the good
timing of 2T1C sales, the essay offers new insights that adds to the literature on the relationship

between crop insurance and farmers income.

The essay presents a theoretical analysis, as well as an empirical illustration, of the interplay
between 2TIC subscription and farmers’ net income deriving exclusively from cotton
production. To my knowledge, this essay is the first in the Burkina Faso cotton sector to use
survey data and employ a matching technique to assess the effect of an area-based yield
(ARBY) insurance product on farmers’ income that derives from the crop for which they were
insured. The theoretical framework used in the essay builds on Elabed et al (2013) with the
important difference that it specifically models the first and second triggers. Similar to Elabed
et al (2013), the model predicts that investing in the 2TIC reduces farmers’ exposure to risk.
This risk rationing strategy has the potential to impact farmers’ cotton production, and
subsequently their income. As such, an a-priory hypothesis tested in this essay is that
subscribing to 2TIC is associated with higher net income deriving 