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Abstract Price and production risks are among the
critical challenges faced by smallholder farmers in
Sub-Saharan Africa. Agricultural insurance is viewed as a
good option to manage these risks, and is being promoted
across Sub-Saharan African countries. Therefore, this
study was conducted in Benin to evaluate how the
agricultural insurance service meets the needs and
expectations of smallholder farmers, in a context
widespread production loss. A survey was carried out
between June and July 2015 in Tori-Bossito district
(southern Benin) where 120 farmers were selected based
on stratified sampling. Structured interviews were
conducted to collect data on farmers’ socio demographic
characteristics, their production system, their knowledge
on the ‘Assurance Mutuelle Agricole du Bénin (AMAB)’ -
the agricultural insurance company - and the use of its
services. 90.8% of farmers reported production losses
every year. The level of losses reached half of the expected
production for 75% of respondents. However, the
agricultural insurance company (AMAB) was unknown to
43.3% of farmers; and only 1% of them subscribed to an
insurance policy. The offer of agricultural insurance did
not meet farmers’ expectation. As lesson learnt from this
study, AMAB needs to upgrade its communication strategy,
and service package, to meet farmers’ expectations.
Decision makers should also work for a combination of
agricultural insurance with other drivers of rural
development, e.g., the access to credit, to production inputs,
and to market.

Keywords Agricultural Insurance, Price
Production Risk, AMAB, Tori-Bossito, Benin

Risk,

1. Introduction

Food security and poverty remain major policy concerns

in developing countries, especially in the rural areas of
Sub-Saharan Africa [1, 2]. It is argued that the ability of the
region to address these challenges will depend on
productivity and growth in the agricultural sector [3, 4, 5].
The critical place of agriculture in Sub-Saharan Africa’s
economy stems from its general role of food provider, and
its importance in the livelihood of the population. It
accounts for about 15% of total GDP in Sub-Saharan
Africa, and employs more than 50% of the total work force
[6]. Even though agribusiness and commercial agriculture
are being promoted across Sub-Saharan Africa in recent
years [7, 8], smallholder farmers still represent the
overwhelming majority of farms in the region, and employ
almost all the agricultural workforce [9].

Smallholder farmers in Sub-Saharan Africa face various
challenges such as limited inputs and credit, inadequate
infrastructure, etc. [10, 11], resulting in constrained
productivity growth. Price and production risks are other
challenges the management of which is receiving increased
attention [12, 13], as they result in income drop and
instability over time [12, 14]. The protection of smallholder
farmers against these shocks is expected to reduce risk
aversion, enhance investment, and achieve a sustained
increase in production. This will help to build resilience
among smallholder farmers and ultimately, contribute to
poverty alleviation [12].

In Sub-Saharan Africa, production loss is mainly due to
climate change and variability [15]. To cope with the
climatic risks, two main strategies are generally proposed
[16]. The first one consists of preventing the climatic risk
based on agricultural techniques such as irrigation, the
optimization of the farming calendars, the use of suitable
varieties, etc. The second strategy is based on a posteriori
compensation for the income loss through agricultural
insurance [12, 17].

The agricultural insurance is a financial protection for
the farmers against the loss of their harvests [17, 18]. This
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risk management mechanism is being developed in various
regions in Sub-Saharan Africa. In Benin, the agricultural
insurance was unveiled through the AMAB in 2007. While
agricultural insurance is advocated as a good option to
manage price and production risk [12, 18, 19], it is also
crucial to evaluate its acceptability to farmers. Therefore,
the following question is of importance to decision makers.
How well do the proposed agricultural insurance services
meet the needs and expectations of smallholder farmers?
The objective of this study was to evaluate the agricultural
insurance in Benin, so as to support the development of
services meeting smallholder farmers’ needs. Although
this study took place in southern Benin, it is useful to
enlighten decision makers across Sub-Saharan Africa,
given the importance of price and production risks across
the region, and the need to develop reliable instruments to
manage these shocks.

This manuscript progresses as follows. The research
methods are developed in the next section. Results appear
in section 3, and discussion of the results is presented in
section 4. In the last section, the main findings are
summarized with the related policy implications.

2. Methods

2.1. Study Area

The study was carried out in Tori-Bossito district, in the
Atlantique department, southern Benin (Figure 1). This
district was selected because it hosts the regional office of
AMAB in the Atlantique department, hence a relative
proximity of the insurance service to the farmers of this
district. This is important to understand farmers’ relation to
the agricultural insurance services. Therefore the presence
of an operational office of AMAB in Tori-Bossito enables
to address, to some extent, the constraint of the physical
access of farmers to the services, and to better understand
the fundamental reasons their of adhesion or not to
agricultural insurance.

In Tori-Bossito the climate is subequatorial, with two
rainy seasons alternating with two dry seasons. The annual
rainfall averaged 1100 mm [20]. The average monthly
temperatures ranged between 27 and 31°C across the year
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[21]. The topography of Tori-Bossito consists mainly of a
low plateau. Four types of soil are found across the district:
ferralitic soils in the North; hydromorphic soils in the East
and the extreme West; black cotton soils in the South, and
tropical ferruginous soils in the West [20].

The hydrographical network of the district is composed
of marshes, backwaters and small rivers. The population of
Tori-Bossito is 57,632 people [22]. The main activities are
crop production, animal production, trade, crafts, fishing
and agri-processing [23].

2.2. Data Collection

Data collection started with a meeting with AMAB
representatives in Tori-Bossito. This enabled to collect data
on the insurance services offered and the various rules of
subscription, and determination of premium and
compensation amounts. Then a survey was carried out
among farmers in Tori-Bossito district, using a stratified
sampling. The stratification was based on the criterion of
the dominant crops across the district (Table 1). The target
population was the farmers holding at least 0.25 ha of
utilized agricultural land. This criterion was based on the
availability of agricultural land in the district [24]. The
urban sub-districts of Tori-Bossito and Tori-Gare were
excluded from the study since the focus was on agricultural
production. One to three villages were randomly selected
per sub-district based on their demographic weigh. This
procedure enabled to enroll a total of 120 farmers in the
survey.

Data collection took place between June and July 2015,
and consisted of face-to-face interviews based on a
standardised questionnaire. The main points dealt with
during the interviews were as follows: farmer’s
identification and geographical location,
socio-demographic data, characteristics of the production
system, the existence and extent of crop losses, and the
knowledge of AMAB (the Insurance Company) and the use
of its services. Besides, the road distance from AMAB
regional office in Tori-Bossito to each village (Table 1)
was measured with a Global Positioning System. This
distance ranges between 4.2 km and 20 km, and averaged
11.19 km.
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Figure 1.

Table 1. Main crops and distance from selected villages to AMAB’s
regional office in Tori-Bossito

Road
Crop Sub-districts Villages distance to
AMAB office
Lokossa 9.6 km
Pineapple Tori-Cada
Zoungoudo 8 km
Satré 20 km
Tomatoes Azohoue¢-Cada Azongo 18 km
Zounvessehou 13 km
Hla 6.7 km
Vegetables Tori-Avame
Crops Houngo 4.2 km
Maize/ g
Azohoug-Aliho Hayakpa 10 km
cassava

2.3. Data processing and Analysis

Data processing and result compilation included the
following stages: (i) overview of agricultural insurance
service in Benin, (ii) socio-demographic characteristics of
the sample, (iii) farmers’ production systems, (iv) access to
finance and technical support, (v) description of production
losses, and (vi) farmers’ knowledge and use of agricultural
insurance services.

The overview of agricultural insurance services
consisted of the presentation of each type of insurance, the
validity period of the policy, the amounts of premium and
compensation for various risks. Data processing for the
socio-demographic characteristics of farmers, their

T T
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Map of Tori-Bossito district

production systems, and the access to finance and technical
support was done through the calculation of descriptive
statistics on relevant variables (percentages, means and
standard deviation). Regarding the description of
production losses, it was dealt with the percentage of
farmers affected periodically, the agricultural production
concerned and the magnitude of losses. In the last point, the
percentage of farmers who knew the existence of AMAB
and its service was calculated as well as the percentages of
the various channels of knowledge. The relation between
the geographical location and farmers’ knowledge of
AMAB services was analyzed based on the Pearson’s
Chi-Square test of Independence [25].

3. Results

3.1. Agricultural Insurance Service in Benin

The Mutual Agricultural Insurance of Benin (AMAB)
was launched on December 18th, 2007 by the farmers. This
is a mutual organization with about 1,000 members at its
inception. It offers classical insurances services (car,
individual accident, hospitalization), as well as agricultural
insurances services (Multi-Risk Harvests, livestock
mortality, conservation and storage of agricultural products)
that are presented hereafter.

The “Multi-Risk Harvests” insurance is a scheme of
financial compensation, in case of crop losses due to
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disasters such as: bush fires on crops or tree plantations,
crop damage by wild animals (except livestock in
transhumance); crop or plantations damage by grasshopper
invasion; and losses in quantity of harvest due to excessive
rainfall. Eligible crops to this insurance include: maize,
cashew nut, cotton, cassava, groundnut, bean, yam, oil
palm plantation, millet, sorghum, citrus fruits, mango trees,
onions, potatoes, pepper, rice, and tomato. The insurance
certificate is valid from the issuing date, and expires twelve
(12) months later or after product harvest. The allowance is
calculated by multiplying the quantity of deficit by the
agreed unit price (e.g., per kg). The average yields of crops
in the departments serve in allowances calculation. In
practice the value of output is considered. For instance, if
the value of the expected output for 1 ha is XOF 150,000
(average exchange rate during the survey period: USD 1 =
XOF 596.56), the annual premium is XOF 12,000. For an
output of XOF 100,000, the annual premium is XOF 8,000.
The ceiling of compensation also matters in premium
determination for agricultural risks (Table 2). Allowance
should be paid within 30 days after a disaster.

3.2. Socio-demographic Characteristics of the Farmers

The sample was dominated by men representing about
9/10. Farmers’ age ranged between 21 and 90 years, and
averaged 42 (Table 3). About 3/5 of them did not attend
formal education. About one quarter attended primary
school; one tenth attended secondary school; and a small
proportion had a university degree (Table 3). Household
size varied between 1 and 26 people, and averaged 8
members. Regarding the availability of family labour, it
ranged between 1 and 11 workers per household and
averaged 2. Farming was overwhelmingly the main activity
of households across the sample.

Table 3. Socio-demographic characteristics of farmers

Table 2. Examples of premium for different agricultural risks
Type of losses or Annual Premium Ceiling of
damages (XOF) compensation (XOF)
Crop losses due to rain 10,000 100,000
Crop losses due to fire 5,000 100,000
Damages cgused by wild 6,000 50,000
animals

The Insurance for livestock Mortality” is a warranty
against the loss incurred by livestock owners. This
insurance can be subscribed for horses (1 to 14 years age),
male cattle (6 months to 6 years), dairy cow (6 months to 8
years), sheep (6 months to 5 years), goats (6 months to 5
years) and swine (6 months to 5 years). The insurance
applies in case of accidental death, official killing for
sanitary reasons, drowning, evisceration, bush fires and
poisoning. The insurance contract is valid for one year. It is
renewed each year until the animals reach the upper age
limits, unless there is cancellation by any of the parties.
The subscription fees are calculated based on the
commercial value of the animals which is the ceiling
allowance in case of disaster. For example, the annual
premium is XOF 30,000 for an animal of XOF 500,000
value; for those with a commercial value of XOF 100,000,
the annual premium is XOF 10,000.

The “Conservation and Storage” insurance covers fire
hazards and explosions of agricultural produce stored in
warehouses. This insurance applies for the produce as well
as for the buildings and other goods inside. The target of
this insurance service includes agro- industries, farmers,
and other stakeholders. The annual premium for damages
to stored food products is XOF 7,500 with a compensation
ceiling of XOF 50,000.

Variables Categories Value
Male 87.5
Sex (%)
Female 12.5
Minimum 21
Maximum 90
Age (years)
Average 42
Standard deviation 14
Married 90.2
Marital status (%) Single 9.0
Widowed 0.8
Minimum 1
Size of the Maximum 26
household Average 8
Standard Deviation 5
No schooling 56.7
Instruction level of Primary school 233
the household head
(%) Secondary school 14.2
University 5.8
Farming 88
Trade 2
Main activity (%) Crafts and transport 1
Motorcycle taxi 3
Other (Officials, local elected 7
officials, and Professional)
Minimum 1
Number of family Maximum 11
workers Mean 2
Standard deviation 2

3.3. Farm Size and Activities

The farm size ranged across the sample between 0.25
and 14 ha, and averaged 2 ha. Maize was the most grown
crop (39.2% of respondents). Farmers also grew cassava,
tomato, and pineapple (up to 50% of the surveyed
households for the three crops). Lastly, approximately 5%
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of the farmers were involved in animal production (goats,
sheep and poultries), oil palm cropping, bean cropping, and
small-scale forestry (figure 2).
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Figure 2. Agricultural productions carried out by Farmers

3.4. Access to Finance and Technical Supports

Only 11.7% of respondents in the sample claimed access
to credit in the formal system. The amount of loans ranged
between XOF 30,000 and XOF 1,250,000 with a standard
deviation of XOF 328,921. The institutions granting loans
included microfinance institutions (50% of respondents),
NGO (21.4%), banks (7.1%) and groups/associations
(21.4%).

Very few farmers were members of professional
organizations. Examples of organizations included farmers
unions, groups of mutual aid and cooperatives. Technical
supports Organizations (NGO, public extension service)
were working with 46.7% of farmers surveyed.

3.5. Production Losses

90.8% of the farmers reported the occurrence of
production loss each year. The products concerned were
maize (35%), pineapple (3.3%), tomato (2.5%), animal
production (2.5%), gardening (1.7%), cassava (0.8%) and
groundnut (0.8%). Drought was the main cause of these
losses (50%). Other factors included flood (0.8%), pests
(1.7%), damages by animals (0.8%), and the lack of outlets
because of price volatility in agricultural markets (6.7%).
In 75% of cases, half of the production was lost (Figure 3).
The losses of 10-50% of the production were reported in
22.5% of cases (Figure 3).

3.6. Farmers’ Knowledge and Use of Agricultural
Insurance Services

The study revealed that AMAB was unknown to 56.7%
of respondents. Among those knowing AMAB’s services

(43.3%) of the sample had been informed through the radio,

the main source of information (40.4%). The other
channels of knowledge were as follows: the sensitizing by
AMAB staff (17.3%), the view of the company office in
Tori-Bossito (15.4%). Others were informed through

parents (7.7%), friends (5.5%), professional groups and
associations (7.7%), chiefs of village (3.8%) and the staff
of national agricultural extension service (1.9%).

Pearson’s Chi-Square test of independence showed a
relation between the farmers’ knowledge of AMAB’s
services and their geographical location (p<0.05).
Therefore, the farmers of Houngo would be better
informed about AMAB and its services, than those of Satré
(Table 1).

Some farmers adhered to AMAB which consists of
paying XOF 5,000 to have the status of member of the
mutual insurance company. The subscription to the
insurance policies involves the payment for a financial
protection in case of disasters. 5% of the farmers
interviewed were members of AMAB while only 1%
subscribed to an agricultural assurance. The reasons
supporting the adhesion to AMAB were: to address crop
losses (16.7%), the perception of AMAB’s services as
useful (16.7%) and loan seeking (16.7%). Regarding the
subscription, two services were concerned: the “Multi-Risk
Harvests” insurance and the “Individual accidents”
insurance. The majority of farmers (95%) had neither
adhered to AMAB, nor subscribed to one of its service. The
main reasons are the ignorance of the existence of the
insurance company, and the distrust against financial
institutions. There was also the perception that the
subscription premium was too high, and the services
distant and unreliable/unfair.

However, 78.3% of respondents recognized the
subscription to agricultural insurance as a good option to
cope with crop losses, and have access to the financing of
commercial banks. Therefore, farmers pledged for some
changes such as lower premium (10.8%), faster payment of
the compensation (13.3%) and the inclusion of loan
(51.7%).

50,0%
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» 40,0%
2
£ 350% 30,8%
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Figure 3. Level of Production Losses

4. Discussion

4.1. Activities and Agricultural Production System

Agriculture was the main activity in the study region (88%
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of households) but auxiliary occupations were found (petty
trade, craft, transportation, etc.). Women represented a
small proportion of the sample, and often face difficulties
in land access. Therefore they were more active in
agri-products  processing, compared to agricultural
production. The land cultivated by women often belongs to
their husband, other family members; but in rare cases, the
land is purchased [26].

Besides the diversity of activities, farmers’ production
systems are characterized by a diversity of crops thus
highlighting strategies of livelihoods diversification. This
strategy of diversification has proven effective to improve
livelihood security and to raise living standards of rural
household [27, 28]. This diversification is also helpful to
farmers to address the climatic risk and the potential losses
on some crops [29].

Though the farming systems are characterized by a
diversity of crops, maize was produced by all farmers
across the study area. The popularity of maize in the
production system is not a single pattern of Tori-Bossito
district; because it is the main crop at nation level [30],
with a critical importance in the diet of most people [31].

4.2. Production Losses

The study revealed that almost all farmers (97.5%) were
facing production losses each year. In 75% of cases the
losses incurred exceeded half of the production. This
represents an alarming threat because the losses affect
mainly maize, a major food crop for the population [31].
This could be an impediment to food security and
livelihood of people given the socio-economic importance
of maize and the magnitude of losses (up to 100% of maize
production in some cases). Production loss was reported in
other regions of Sub-Saharan Africa [32, 33, 34], hence the
utility of an insurance service.

By order of decreasing importance, the main drivers of
the production losses were drought, price instability on
agricultural products markets, pests and animals, and the
flood. In about 2/5 of cases, the losses affected several
crops at the same time. Drought was reported as a major
cause of yield loss in other regions in Sub-Saharan Africa
[35, 36, 37]. The rain-fed agricultural system of production
practiced in the study area is often undermined by climatic
variability which increases the risk on the production,
given the prevalence of the drought among the causes of
the production losses (periodical drought episodes
affecting crop productivity). Besides, farmers faced loss
for pineapple, because poor roads conditions hampered the
quick transfer of the fruits to the local markets, resulting in
losses. Also, the lack of customer and the drop of the price
at certain periods cause losses on mature pineapple crops.
The poor road infrastructure is known as an impediment to
market access for smallholder farmers in Sub-Saharan
Africa; and addressing this constraint is advocated as a
critical policy matter to tackle poverty and food insecurity
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in the region [38, 39, 40]. Though affordable insurance
services are useful, this study confirms the existence of
other avenues to address smallholder farmers’ difficulties,
e.g. improved rural infrastructure and market access [40,
41].

4.3. Knowledge of AMAB and the Use of its Services

Among the services offered by AMAB, the “Multi-Risks
Harvest” insurance is likely the most suited to farmers,
given the predominance of crop production in the farming
system. The “Multi-Risks Harvest” insurance is a type of
indicial insurance based on regional yields [42].

The study revealed that AMAB was unknown to the
majority of farmers. For those who knew its existence, the
radio was the main channel of knowledge (2/5 of
respondents), while the sensitization done by AMAB’s
staff reached less than one fifth of farmers. These results
confirm that the radio is a reliable channel to disseminate
information in rural regions [43]. Also from this result, the
effectiveness of the company’s communication is
questionable, hence the need of revisiting it.

There was a small proportion of adhesion and
subscription to agricultural insurance services by farmers.
Four potential reasons supporting this are explained
hereafter. First, the limited number of subscribers might
stem from the ignorance of the services and their
usefulness by most farmers. Second, farmers’ reluctance is
also due to unfortunate experiences in recent past with
institutions of micro-finance which failed to deliver
reliable services. Third the result might also highlight the
weak attractiveness of the insurance service to farmers. In
fact most farmers who adhered to AMAB complained
about the cost of the insurance services which is viewed as
relatively expensive. Also for those farmers, the index
insurance based on regional yields is viewed as
disadvantageous, given that the yields at department level
might not reflect the losses incurred by the subscribers. The
fourth reason is the existence of endogenous systems of
risks management. These mechanisms include the
membership of mutual assistance group and the help from
relatives (parents, friends) in period of difficulties [44], but
their effectiveness is questionable.

The results showed a wrong perception of AMAB’s
services by farmers. In fact, the majority of farmers are
mistaken about the nature of the mutual insurance company
and the services it has been offering. Therefore AMAB was
considered as a classical institution of micro finance, so
that farmers’ interest vanishes when they finally realize
that it is not the case. In the literature, it was reported that
farmers could subscribe more readily to agricultural
insurance if this is associated with a credit [14]. I was also
argued that if the insurance is associated with a loan
managed by the same organization, the costs would be
reduced [45]. For example, in May 2011, Cameroonian
farmers pledged for the combination of insurance service
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with the financing and not in isolation [44]. That way, it
might be possible to farmers to pay the insurance premium,
and invest in the means of production, for improved
productivity [44].

The increased use of agricultural insurance service by
farmers would require a viable business strategy from
AMAB, to make the service attractive to farmers. This
involved a review of the communication strategy, as well
as the responsiveness in paying farmers in case of disaster.
It is also critical to work in a long term vision to have an
increased number of subscribers. Last, the cooperation
with institutions of microfinance will be an effective mean
to increase farmers’ access to credit while motivating them
to take advantage of the agricultural insurance services.

5. Conclusions

The focal target of this study was to generate the
diagnosis of the agricultural insurance service in Benin,
and its use by the farmers in the district of Tori-Bossito.
The results showed that 90.8% of farmers face production
losses every year. The importance of these losses reaches
50% of the production in 75% of cases. This high level of
production losses is mainly due to drought, as a
consequence of the predominant rainfed farming system,
and price instability on agricultural products markets.
Despite this high level of losses, only 1% of farmers
subscribed to the agricultural insurance which could help to
manage price and production risks. This weak interest of
the farmers in agricultural insurance services is supported
by the following reasons: (i) the ignorance by farmers of
the existence of agricultural insurance services, (ii) the
wrong understanding of the services offered by AMAB, (iii)
the relatively high service cost as perceived by the farmers,
and (iv) the existence of endogenous systems of risks
management (mutual aid and traditional saving groups).

As lesson from this study, the insurance company needs
to upgrade its communication strategy, and the quality of
services proposed to farmers, so as to meet their
expectations. That communication might include the
clarification of the mechanisms of calculation of premium
and amount of compensation, to show the transparency of
the service. The strengthening of staff’s capabilities might
be useful for timely assessment of disasters and
compensation payment. Finally, decision makers should
work for a combination of agricultural insurance with other
drivers of rural development, especially the access to credit,
to production inputs, and to market.
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