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Abstract

In this work, we estimate the determinants of the renewal of weather in-
dex-based insurance contracts by Senegalese farmers who practiced rain-fed
agriculture in the Senegalese groundnut during the years 2014, 2015 and
2016. Based on data on 3698 producers to whom weather index-based insur-
ance bundled with an agricultural loan was proposed, we conducted a surviv-
al analysis using an Andersen-Gill cox regression to identify the drivers of the
contract renewal. Our results show that difference in gender and amount of
premiums paid do not explain contracts’ renewal. However, cooperatives to
whom farmers are affiliated, possibility to delay premium payment until the
reimbursement of loans and whether payouts were triggered or not, were the
core determinants of renewal after the first year of purchase.
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1. Introduction

The so-called “traditional” agricultural insurance, i.e. based on the observation
and assessment of damage to crops, has existed since the 1930s in the United
States. They have recently developed more specifically in the form of compre-
hensive insurance (hail, frost, and drought) and insurance against natural disas-
ters. For many reasons, these insurances have only been adopted widely where
they are heavily subsidized. For example, in the United States, the federal gov-
ernment pays about half of insurance premiums (Skees et al., 2006).

Weather derivatives are financial products, which allow certain companies to

protect themselves against the vagaries of the climate. Agricultural insurance
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based on meteorological indices better known as weather index-based insurance
(WII) make the link between the market of weather derivatives and the market
of crop insurance, which makes it an interesting product for agriculture in de-
veloping countries. The principle of WII consists in compensating farmers if an
index defined from meteorological variables passes a certain threshold, in ex-
change for an annual insurance premium (Chetaille & Lagandré, 2010). Initiated
by academic work (Halcrow, 1948; Dandekar, 1977), WIIs have been the subject
of numerous pilot projects and large-scale development in a few countries
(Carter et al., 2014).

The research question considered is the following: what are the drivers of the
renewal of WII uptake by small farmers after a first purchase? Among the rare
results that exist in the literature, it has been shown that deferred payment of
premiums, automatic renewal, bundling with lead products, farmer’s own re-
ceipt of insurance payouts, receipt of payouts by others in the farmer’s social
network and recent poor rain in the village could all positively influence renewal.
Our work contributes to the literature on the renewal of crop insurance demand
by showing that Cooperatives to whom farmers are affiliated, possibility to delay
premium payment, and payouts are amongst the core determinants of renewal

after a first purchase in the context of the Senegalese rain-fed agriculture.

2. Literature

Several studies have highlighted the low demand for microinsurance, particular-
ly crop insurance (Cole et al., 2013; Gine & Yang, 2008; Gine & Yang, 2009), but
few have looked at the determinants of the renewal of the contracts. The studies
we have identified in the literature regarding the determinants of renewal can be
organized into three main groups. Some results highlight the positive effect of
delaying premium payments. Others revolve around the positive effect of auto-
matic renewal with drawbacks when the product is bundled with a lead product
that purchasers can drop when they are not interested in the mandatory insur-
ance product. Finally, there is the effect of past shocks and indemnification or
social network, which could also positively influence renewal.

a) Effects of delaying premium payment

In their study conducted in China, Chen et al. (2012) evaluated the effect of
deferred premium payments for livestock (pork insurance). They offered to par-
ticipants the possibility to delay premium payment by providing them credit
checks that enable to purchase insurance with a possibility to pay the premiums
at the moment of the sales of the animals. The authors found a higher increase of
the purchases and renewals for the group of producers who benefited from the
deferred premium payment option (11% increase) compared to 5% for produc-
ers who did not have the same possibility. Liu et al. (2013) confirmed the posi-
tive relation between delayed payment and demand as part of a randomized
control trial in rural China where they found that insurance take-up is higher

when farmers were given the option to pay at the end of the insured period.
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b) Possibility of automatic renewal

Cai et al. (2009) who showed that renewals are higher in this case compared to
a case where automatic renewal does not exist prove this. An alternative to au-
tomatic renewal that is still parented to it as it seeks to foster uptake is manda-
tory insurance when the product is bundled with a lead product such as credit
though this approach does not guarantee the renewal of uptake (Banerjee, Duf-
lo, & Hornbeck, 2014). There is also the case of the health insurance system,
when civil servants and formal workers’ contributions are automatically renewed
such as in the example of the National Health Insurance System in Ghana (Kha-
lid & Serieux, 2018).

¢) Past shocks and indemnification or social network

Literature results did not find a clear evidence showing that past shocks could
increase future demand for crop insurance. Galarza & Carter (2010) found that
after a shock, farmers are not more likely to buy insurance as already experienc-
ing past shocks make them believe that there is low chance for it to occur again
and that the following seasons would be good. Stein (2011) explored how pre-
vious insurance payouts could affect future insurance purchasing decisions using
data on three years of insurance purchasers from the Indian micro-finance in-
stitution BASIX. The author found that customers who received an insurance
payout were more likely to repurchase in the following year as compared to cus-
tomers who did not receive any insurance payments. In another study in Ghana,
it has been shown that farmer’s own receipt of insurance payouts, receipt of
payouts by others in the farmer’s social network and recent poor rain in the vil-

lage could all positively influence renewal (Karlan et al., 2014).

3. Data and Method

We use a secondary database provided by the only agricultural insurer present in
Senegal (CNAAS—“Compagnie Nationaled Assurance Agricole du Sénégal’).
The dataset is composed of 3698 producers after clearance. These producers are
located in the Senegalese groundnut basin where rain-fed agriculture is mainly
practiced. The periods covered are the 2014, 2015 and 2016 agricultural seasons.
During these three seasons, the WII product was available to farmers who were affi-
liated to the three main farmers’ organisations RNCPS, CCPA and FEPROMAS in
the districts of Ndoffane, Nioro, Kaffrine, and Koungheul in the groundnut basin.
The dataset provides annual information on farmers who purchase the WII
for each season. Thus, the number of records for each individual depends on
whether she has been insured or not in one of the three seasons considered. Be-
sides, we considered two start times (first year of insurance) which are 2014 and
2015 as we could only observe the renewal for farmers who were insured during
these two years. For farmers for whom the start time was 2016, it was not possi-
ble to observe the renewal. They were hence not considered in the analysis. The
renewal variable could hence only take three values: 0 if the farmer was insured
only once between the two starting years (2014 and 2015) and not insured in

2016; 1 if the farmer was insured two times during the three years, and 2 if the
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farmer was insured during each of the three years. From that, we can derive a
dropout (failure variable) which will take the value 1 every time an individual
decides not to renew its contract after either a first or second purchase. Table 1
below summarizes the detail on the purchase, renewal, and dropout for each
season.

As the question, we are trying to answer is what proportion of farmers will
renew their contracts after the first year of the purchase or in other words, what
is the proportion of insurance contracts that will survive past the first year of
coverage, we are in a context of survival data analysis. More specifically, it is a
case of multiple failure-time data or multivariate survival data as the failure
event, which is in our case the dropout of the insurance product, could be re-
current. We will therefore consider the counting process model of Ander-
son-Gill (Andersen & Gill, 1982) to take into account the nature of the data (or-
dered failure events). An Andersen-Gill cox regression model will hence be con-
sidered to estimate the coefficients of the variables of interest in our estimation
of the determinants of the renewal or dropout of the WII product. The predic-
tors considered are described in Table 2 below.

Table 1. Purchase, renewal and dropout of WII per year.

Year
#Purchase renewal dropout
2014 2015 2016 Total
1 0 1 813 993 0 1806
2 1 1 681 1112 591 2384
3 2 0 700 700 700 2100
Total 2194 2805 1291 6290

Source: Author.

Table 2. Description of the predictors considered in the estimation.

Variables Description of the variables
Gender Reports the gender of the farmers: 1 = women; 2 = men
. The amount of premium paid by the farmers for each year of
Premium

coverage. Mean premium = 7867 CFA (14 USD)

Spatial variable controlling for the geographical differences between

the insured production areas. As rainfall distribution can be different
Zone from place to place, farmers are divided into four areas namely, the

district of Ndoffane, Kaffrine, Kaolack, and Nioro, using the location

of the weather stations of the Senegalese meteorological agency.

Cooperatives to which the farmers hold membership and through
Cooperatives  which they have access to the insurance product. Three cooperatives
are considered. The CCPA, the RNCPS, and the FEPROMAS.

It determines whether the premium is paid at the moment of the
Delayed purchase of the insurance product or whether it is linked to the credit
payment and will be paid at the end of the season (after the marketing period)
at the time of the loan reimbursement.

Source: Author.
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4. Results and Discussion

The Andersen-Gill cox regression model provides the results presented in Table
3 below. The direction of the relation between the predictors and the survival
time is provided by the Hazard ratio (HR). We can remark that the gender pre-
dictor is not significant and whether a farmer is a man (81% in our sample) or
woman (19% in the sample) does not seem to make a difference for the renewal
of the insurance contracts. The cost of the insurance product (premium) also is
not significant and hence does not make a difference for the renewal of the con-
tracts. Regarding the zones considered, a difference is observed only for farmers
living in Ndoffane who present a 17% more chance to renew their contracts
compared to farmers of Kaffrine. This could be explained by the fact that while
all the four zones considered belong to the Senegalese groundnut basin and have
quite similar agro-climatic characteristics, Ndoffane is mostly located in the
north and is, therefore, the most exposed to the risk of drought linked to a rain-
fall deficit. The survival time of the contracts in the Nioro and Kougheul zones
seems to be the same as the one in the Kaffrine zone. The “Cooperatives” pre-
dictor which considers the three cooperatives to which the farmers hold mem-

bership and through which they have access to the insurance product shows a

Table 3. Results of the Anderson-Gill cox regression model.

HR St.Err. t-value p-value [95% Conf] [Interval]
Gender: (base = Women)
Gender: (base = Men) 0.989 0.046 -0.24 0.81 0.903 1.083
Prime 0.999 2.81e-06 -1.11 0.267 0.999 1
Zone: (base = Kaffrine)
Zone: (base = Koungheul) 1.047 0.115 0.42 0.676 0.845 1.297
Zone: (base = Ndoffane) 1.173 0.082 2.27 0.023** 1.022 1.346
Zone: (base = Nioro) 1.055 0.069 0.82 0.412 0.928 1.2
Cooperatives: (base = FEPROMAS)
Cooperatives: (base = CCPA) 1.184 0.108 1.85 0.065* 0.99 1.417
Cooperatives: (base = RNCPS) 1.299 0.09 3.80 0.000%** 1.135 1.487
Delayed payment (base = Yes)
Delayed payment (base = No) 0.802 0.054 -3.26 0.001*** 0.702 0.916
Payout: (base = No)
Payout: (base = Yes) 3.966 0.299 18.25 0.000*** 3.42 4.598
Mean dependent var 1.991 SD dependent var 0.656
Pseudo r-squared 0.009 Number of obs 3698
Chi-square 415.815 Prob > chi’ 0.000
Akaikecrit. (AIC) 45,233.087 Bayesiancrit. (BIC) 45,289.027

Source: Author. P-values provide the level of significance of the estimators. There are significance level of 10% (* p < 0.10), signi-
ficance level of 5% (** p < 0.05), and significance level for 1% (*** p < 0.01).
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clear difference between the chances to renew the insurance contracts by the
farmers. Farmers of CCPA seem to have 18% more chance to renew their insur-
ance contracts after the first purchase than farmers of FEPROMAS though the
difference is only significant at 10% level. For RNCPS farmers, the difference is
higher and much more significant with more than 29% chance to renew first-year
WII contract compared to farmers of FEPROMAS. These differences could be
explained by the importance the leaders of the cooperative give to the insurance
product in their priorities and hence the level of efforts the cooperatives make to
enroll its members every year in terms of communication and promotion of the
insurance product. Our results show that the chances to renew are lower by 20%
for farmers who did not benefit from delayed payment compared to farmers
who paid their premium at the moment of the reimbursement of their loans.
Regarding the payouts, they provide the highest significant difference in terms of
the longevity of the insurance contracts. Farmers who received a payout have a
296% more chance to renew their contracts than farmers who did not receive a
payout.

The results show no significant difference between men and women in the ex-
planation of the renewal of the insurance uptake. The amount of premium paid
does not also explain the renewal of purchase. However, cooperatives to whom
farmers are affiliated significantly influence the renewal. Farmers of CCPA and
RNCPS seem to have more chances to renew their insurance contracts after the
first purchase compare to farmers of FEPROMAS. The delayed premiums pay-
ment, namely whether the premiums can be pre-financed by the loans and re-
paid at the end of the production period that the insurance contract covers, has a
positive effect on insurance uptake. Chances to renew uptake are also higher for

farmers who received payouts compared to farmers who did not.

5. Conclusion

In this work, we have estimated the determinants of the renewal of index insur-
ance contracts by Senegalese farmers affiliated to the farmers’ organizations
FEPROMAS, RNCPS, and CCPA. We used a secondary database provided by
the CNAAS containing 3698 observations. Our results showed that the gender of
the producers and the amount of the premiums are not significant in the expla-
nation of the renewal of the subscription to the insurance. On the other hand,
the cooperative to which the producer is a member and which serves as an ag-
gregator for the distribution of insurance, the delayed premiums payment,
namely whether the premiums can be pre-financed by the loans and repaid at
the end of the production period that the insurance contracts cover, and finally,
the payment of compensation to producers, were the main drivers of the renewal
of agricultural insurance contracts between 2014 and 2016 in the groundnut ba-
sin of Senegal. Our work thus contributes to the literature by showing that it is
above all the aggregators who determine the renewal of contracts and that com-

pensation also plays a major role in the renewal decision of producers and the
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cooperatives to which they belong.
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