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1. Introduction

In many developing countries, farmers’ accesséditprovided by banks or special rural credit
institutions has hardly been established or halenfin disarray. Problems arise on both the demand

side and the supply side.

Risk-averse poor families might decide not to barto invest in profitable activities if there
is a reasonable chance that they will be unabtegay the loan. Farm households with little oryisk
cash income often fall into this category. The se¥mancial repercussions such households fade wil

hamper demand (Clarke and Dercon 2009).

On the supply side, the administrative burden alinper banks in developing countries from
providing credit to farmers. Banks usually incunamegligible administrative costs to manage a tlien
account, regardless of how small the sums of mansjved. Cost of processing loans, of any size,
include the assessment of potential borrowers; tapayment prospects and security; administration
of outstanding loans, collecting from delinquentrbaers and so on. There is a break-even point in
providing small loans below which banks are relatta engage in a transaction. Poor farm
households usually fall below this threshold. Mato the extremely poor collection efficiency of
various credit lines has created a culture of repayment by farmers and this has become a major
obstacle to commercial lending. Credit provisiomgpiculture has always been hampered by the large
variation in revenues in farming, thus making gsl¢commercially) attractive to lend to this secfor
further constraint on such lending is the limit@doaint of collateral to securitize the repaymerihef
loan. Most poor people have few assets that caetered by a bank as collateral. For the agrialltur
sector the most used collateral are land titleenE/farm households happen to own land (which is
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not always the case), they may not have effecttieto it. This means that the bank will haveditt
recourse against defaulting borrowers. Legal systiermany countries make it difficult to use land o
real estate as collateral for agricultural loand, @ven where this is possible, a bank may have
difficulty enforcing its rights in case of defa@d.g., homestead provisions in many countries’ laws
make it impossible for a bank to take possessianfafmer’s principal home). Banks may also be
reluctant to call in a loan because farm familieaild have to end their business and sending them

into severe poverty.

Financial engineering techniques can help by sigifthe risk of lending from the farmer (a
credit risk: will the farmer pay?) to the crop @formance risk: will the crop be produced?). Adric
farmers are exposed to a high degree of weathatecktisks, especially drought, that severely affec
crop yields and destabilizes their farm income. @lh@nce of adverse weather events such as severe
drought varies between 1/20 and 1/5 in semi-aridatke zones. In the event of a major covariant
shock, lenders might well anticipate political g@® and forgive outstanding debt rather than cause
farmland to be reposed (Carter 2012). Note thatrural setting, demand for credit typically cotes
with adverse weather conditions. The lending bottiesefore face high demand for credit at such
time, as well as high risks of defaulting on ead@ans. Such shocks may well threaten the vigtilit
the agricultural banks and rural credit operati@®variant shocks are less of a concern for lenders

which have a more diversified portfolio across oegi and sectors.

Smallholder farmers in Africa have, till now, lirad options in managing these crop risks
because of severely underdeveloped insurance rsatkstirance is an ex-ante measure to cope with
crop losses by smoothening farm income. The risklobs is transferred from one entity to another,
in exchange for a premium, and can be thought efgsaranteed small loss (i.e. paying a premium)

to prevent a large loss (e.g. loss of harvest).

The goal of this paper is to provide more insigi ithe impact of linking crop insurance and
credit. First, relevant literature of the theorylam overview of the empirical findings is elaberht
on. Second, the impact of two cases, namely atébadied insurance in Zambia and a weather index

based insurance in Burkina Faso, is explored.
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2. Theory of the impact of linking crop insurance ad credit
2.1 Theory of linking crop insurance and credit

Insurance arrangements complement on-farm effomsitigate yield risks (Kleindorfer and
Kunreuther 1999). Insurance adoption can be rdimathin the face of an uncertain future whereby
risk averse individuals will place a value to ti@nsadverse outcomes (Smith 1968). This impact is
referred to as first order insurance effect (FiglixeAdopting crop insurance may affect the mix of
crops facilitating specialisation as farmers’ némdself-insurance declines (referred to as second
order insurance effect in Figure 1). Since the patidn plan may change, the merit of insurance
cannot be assessed without considering the patanpact on the risk-efficiency of net returns from

the whole portfolio of farm-specific risky prospect

Financial constraints potentially play a key raiérisurance participation decisions. On the
one hand, credit-constrained households may vhkiesduction in income volatility provided by
insurance more highly, because they have lesgyatiilsmooth consumption ex post (i.e. after advers
weather event). On the other hand, at the stdhteoproduction season, when insurance purchase
decisions are made, credit-constrained rural haldsimay have limited funds available with which
to purchase seeds, fertilizers, and other inpuerizs. Even if such households are risk averse and
would benefit from insurance, the shadow valueqfitl assets may be extremely high at such times,
making the purchase of insurance unattractive k€land Dercon 2009). Moreover, high-return
economic activities typically require significamt-front investments. This factor alone increases th

risk exposure of the family as a drought year meggtive, not just zero, net income (Carter 2012).

Credit can also be an important tool to smoothimegAnderson 2003). First, in a direct way:
farm households can borrow money to purchase foother basic necessities when they lack the
income and repay once they harvest and sell thepsqreferred to as first order credit effect igure
1). Second, in a more indirect way: farm houseloftien use credit to purchase inputs needed for
farming (such as seeds, fertilizer, equipmentytoa@ce income from farming. Again, after the

harvest they can repay their debts (referred seasnd order credit effect in Figure 1).

If too limited collateral is present, banks migatjuire crop insurance to securitize the
repayment of the loan. In this sense crop insuréamitates credit to enhance income (i.e. intéoac
effect in Figure 1). Moreover, a common problemidanks with geographically limited loan
portfolios is the threat of correlated risks thiamder the provision of credit. The presence of €ated
risk poses a dual problem for lenders: (a) a disastent implies the potential for much higher d#éfa
rates among agricultural clients; and (b) additidiqaidity problems as clients simultaneously draw

down savings and increase demand for borrowingpe evith the disaster (Skees and Barnett 2006;
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Skees, Hartell et al. 2007). The presence of arsprance will therefor ease the credit constrdorts

rural lenders.

Insurance Credit
Interaction effect

First order

. First order
insurance effect

. credit effect
Income smoothening

» Payout insurance

Second order Line of credit < Second order
insurance effect credit effect

Income enhancing

» Increased inputs (i.e., fertilizer and pest control) «
» Specialisation towards high return crops <
» Specialisation towards higher return cultivars <
» Expansion of the farm <«

Figure 1: Impact of interlinking crop insurance and ruraddit

Although credit and insurance have similar firstereffects, they complement each other. Insurance
specifically addresses risks occurring seldom husimg substantial losses, while self-insurance by
using savings or credit addresses risks occurriogerfiequently but causing relative minor losses.
Thus both insurance and credit are important ttmelsmoothening and enhancing income and will
manifest themselves as high-return economic aietbv(i.e., increased input and specialization) and

farm expansion.

Because the insurance market is under developederfa in Africa usually rely on traditional
self-insurance strategies that are a combinati@x@inte risk mitigation strategies and ex postrapp
strategies. For example, they may maintain resegwentories and financial assets to get through
hard times. These strategies not only provide éichfirotection against severe negative shocks, but
guite often also leave remunerative but risky eatinmpportunities unexploited. Risk is therefore a
development problem precisely because it forcedlsmale farmers into self-insurance strategies
(Carter 2012). Furthermore these risks hamper ¢leldpment of rural financial markets in
development countries. Limited access to creditenakharder for small-scale farmers to capitalise
on and move forward with new technologies and masggortunities, compounding the adoption

problems for liquidity-constrained farm househd@arter 2012). On the other hand credit has costs

Page 4 of 19



w

N

O© 00 N O u

10
11
12
13

14
15
16
17

18

19

20
21
22
23
24
25

26
27
28
29

30
31
32
33

and also the leverage effects magnifies risk. Epéte poor people can save to build up reservea for
rainy day or for investment. A secure banking systieat offers a reasonable return on savings may

be all that is needed.

While compelling on their own, the linking of crédind insurance potentially offers important
advantages. In general, if insurance provisiordamed where credit operations are present, linking
these contracts will be beneficial for the susthilitst of the credit schemes. Firstly, the provisiof
crop insurance protects farmers, at least to sottemg against the down-side financial risk of crop
failure, preventing default of the farm. Subseqlyeiitthe security is sufficient to repay the loin
the event of a crop failure, the lender bears tegsalit risk. Secondly, a possible mutual interest
exists by optimally internalizing the different exdive, monitoring and enforcement problems (Clarke
and Dercon 2009). This cost efficiency argumer atdds for marketing the products. However, any
resulting market power would require careful regjala offering a crucial role for regulatory bodies

for microfinance activities (Clarke and Dercon 2D09

Neither credit nor insurance markets are likelgneerge independently in low-collateral
environments, and agriculture technologies andmecare likely to stagnate (Carter 2012). Even if
lenders are willing to grant loans with a no or llewel of security, they will need to charge higher

interest rates in order to price in the defauk gs a result of harvest failure (Carter 2012).

2.2 Review of empirical analysis impact crop insunace

The ultimate impact of insurance and/or credit kptean thus be measured in terms of reduced
volatility (i.e. first order) and enhanced income.(second order). Note that both insurance aaditcr
have costs and the first-order’ effect of bothashift the income distribution downwardly. The
benefits in terms of higher income combined wiharter negative tail should be sufficient to
compensate for these immediate costs. The atiivati the changes in indicators can be assessed as

well (e.g. increment yield-enhancing inputs or lesfespecialisation).

The ideal approach would be to measure the impagtdans of a randomized controlled trial
so that eventual differences between groups cattileuted to the intervention. However the bulk of
empirical studies are based a post-test-only desgmg basis of a cross-sectional data. Moreover,

research has focussed mainly on determinants gitiadiorather than the impacts on adopters.

In the paper by Coble et al. the farmer’s net wrtbalth) showed a significant impact on
whether or not to purchase crop insurance (Cobigi et al. 1996). Sherrick et al. found that the
size, age, off-farm income and debt-to-asset g also significant determinants (Sherrick, Barry

et al. 2004). In the study by Mishra et al., pusgthcrop revenue insurance coverage was correlated
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with the value of production, soil productivity rfa diversification, hedging contracts and age
(Mishra, Nimon et al. 2005). Smith and Goodwin fduhat crop insurance purchase was correlated
with use of chemical inputs, relative risk aversaom debt-to-asset ratio (Smith and Goodwin 1996).
Mishra and Goodwin (2003) showed that a purchaseagf insurance coverage was caused by
education level of the farmer, age, debt-to-assed, rparticipation in government programs, valtie o
production, soil productivity, off-farm income, iahnity, hedging contracts and type of ownership.
Net farm income had a negative impact on the pridibathat a farmer would purchase crop
insurance, implying that they would prefer to acalate their core profits to self-insure instead of

spending it on insurance (Ogurtsov, Van Asselddrat.€2009).

Longitudinal crop insurance studies that meastwegenithin farm performances over a long
time horizon are limited. For example, O'Donoghual (2009) estimate how much enterprise
diversification changed in response to crop instearptake. Their analysis exploits farm-level panel
census data to compare farm-specific changes enige diversification over time. By examining
diversification decisions of the same farms oveetithe time-invariant unobserved individual
heterogeneity was controlled. Crop insurance uptakised a modest increase in enterprise
specialisation and production efficiency. Howewstimated efficiency gains were far less than the

subsidies provided (O'Donoghue, Roberts et al. 2009

Empirical studies addressing the interaction betwerep insurance and credit focus mainly
on the correlation between insurance uptake anttdedsset ratio. The correlation found between
these two variables does not automatically impht thsurance uptake causes more credit taken, it
could also be that banks require insurance. Momeavpeair-wise statistical relationship, based on

cross-sectional or longitudinal data, is too lirdite evaluate the joint effect of insurance andlicre

3. Case studies impact insurance and credit
3.1. Credit-based crop insurance in Zambia

The case focuses on the Agrisure policy issuedh@yambia State Insurance Company (ZSIC).
Although the cover is marketed via different chdamee will restrict ourselves to the mainstream
which is sold by the Zambia National Farmers’ Un{@NFU). Approximately 350,000 smallholder
farmers are member of ZNFU, which represents 308t esmall-scale farming households in
Zambia. The farmers have to pay an equivalent & UBas membership fee, therefore only farmers
who are able to market their produce and are willmpay for ZNFU'’s services (such as market
information) will join ZNFU. One of ZNFU’s objectas is that, by 2015 10% of their members (i.e.

35.000 farmers) should have access to finance.
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3.1.1. Coverage and deductible

Up to season 2011/2012 only maize was amenabladorance. Maize is the dominant food crop as
well as cash crop in Zambia. More than 80% of Zarsitiotal maize output was produced at a
substantial lower cost per unit than the Food ResAgency (FRA) buying price per unit (FSRP/ACF
and MACO, 2011).

Peril covered by the Agrisure policy include damageestruction of crops caused by natural
events such as drought, lightning, flood, hailstarmd fire. In case of calamities ZSIC indemnifiles t
cost of inputs for which credit was obtained. Tingurance company carries out pre-harvest
assessments (4 per district). The agriculturalensp will write down the recommendations he has
given to farmers with regards to improve farminggices. In case of a claim, the inspector willakhe
the recommendations were implemented. The clamoti€ligible if the agricultural recommendations

are not followed.
3.1.2. Premium

In 2008 the insurance started with a premium sB¥%abf the insured amount. Currently, the premium
has been reduced to 4%. Premium differentiatiatigoriminate between exposure units more or less
at risk is absenCurrently ZNFU pays for all support they providentake this scheme functional and

they are discussing how best to make this schelhsustainable.

3.1.3. Link with credit

The Agrisure policy is linked with the Lima creditheme of the National Commercial Bank Limited
(known as ZANACO) of which Rabobank has a shard98b. The Lima credit scheme is developed
for smallholder farmers. The Lima credit schemddamand driven having originated as a need for
financial services demanded by ZNFU smallholdam&ass participating under the “Core Support
Program” and funded by the Governments of Finl&wkden and Netherlands. The objectives of the
Lima scheme is to provide smallholder farmers withapllateral with commercial agricultural credit

services based on Group Savings and Loans (GSkdaqip

The Lima credit scheme targets smallholder farragesage loan sizes of US$600 —US$700,
who are able to produce for the market (beyondistgree) and practice farming as a business, or
have the potential to practice farming as a businBse program target farmers, organizing

themselves into groups of 10-20 farmers based doahtrust, reputation and commodity focus.

A smallholder farmer deposits 50% (of the full slypgf his input requirements) in a fixed

term collateral account. Interest payments on émdit amounts 4%, which is lower than inflation. |
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addition, the ZSIC Agrisure policy is mandatory dhe District Farmers Associations (DFA) has to
co-guarantee the loan. Input suppliers deliver roleiofrom ZNFU to respective destinations where
the DFAs management is responsible for distributiofarmers. ZANACO pays the invoice of the
input supplier on confirmation of successful cortiple of the contract by ZNFU. When the Lima
credit scheme first started, the interest rate 2686, soon reduced to 21% and now stands at 11%
(best interest rate for loan in Zambian Kwachauisently 16%). According to the evaluators of the
Lima Credit Scheme (2012) the mutual financingdtice and the 50% cash collateral offered by

farmers makes it much more attractive to banksend ko smallholder farmers.

The Lima credit scheme funds farmers up to 5 hestddine ZNFU field facilitators are
responsible to provide extension support and ertbatdarmers who have received the Lima credit

correctly apply the farm inputs.

3.1.4. Market uptake

Started in 2008/2009 season the granted creditharsdexposure by ZSIC was US$ 64,790 in two
DFAs, while in 2011 this was increased to US$ 3r#ion (Table 1). Approximately 10.300 hectare
has been insured in 25 DFAs. Benefiting farmershagreased from 600 to 4,723 over the same
period (Figure 2). The Lima scheme has recordg@D&clrecovery rate, a feature not common with
agricultural loans especially among small-scalentas (Lima Credit review, 2012). ZNFU envisages
to reach 10.000 farmers in the 2012/2013 agricalltsgason and ultimately reaching 35.000 farmers.

Table 1: Key characteristics of Lima credit and insurandeesne for maize

Year Lima credit and insurance scheme
Credit Number of Hectares DFA Yield
(US$) farmers (ton/ha)
2008/2009 64,790 600 600 2 1.75
2009/2010 643,290 1,334 2,229 15 2.50
2010/2011 1,067,258 1,511 3,320 18 3.20
2011/2012 3,983,871 4,723 10,300 25
2012/2013 10,000
2015/2016 35,000 40-50
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Figure 2: Lima members per region in Zambia (% of total Limembers)

3.1.5. Outlook and contribution of FaRMAf

The success of the Lima credit scheme hinges artifuning of the markets. Initially Lima only
focusse on maize production, and many farmers sadli@g their maize to the FRA. FRA offers high
market prices, but there were problems with laternts by the FRA. Problem with these late
payments by the FRA is that farmers do not havenantercial contract with them, which stipulates
the payment date and penalties in case paymentsclaee Yet the farmers have to pay the interest
rates for their Lima loan, a fine if they reimbutate, and he may not have funds to prepare far nex

season. Therefore, ZNFU proposed for more flexjbiii the Lima credit scheme.

ZNFU has received funding from the Finnish embdsew four year expansion program (starting in
2012) during which it will:

1 « Expand the scheme from the current 25 DFADt6@DFAs. This will lead to increase in

small-scale farmers accessing Lima credit to 35(@0kast 35 % female farmers).
2 « Incorporate into the Lima other field cropgestock, vegetables and asset finance.

3 « Create more competitive financial service pgelksafor small-scale farmers that not only
provide access to seasonal credit but also praedess to short, medium & long term inputs &

asset finance.

4 « Enhance the ZNFU Lima development and managecagmcity through establishment of
Lima development at ZNFU HQ level and strengthetiimga support capacities at DFA and IC

levels.
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5 « Leverage the 50% Lima farmer deposit (US $1ilBon in the current 2011/12 season) for
more competitive Lima loan provision by the privagetor financing institutions, to expand the

number of Lima financial services partners beyoANZCO.

The FaRMATf team supports the Lima scheme and treadentioned expansion plans. The FaRMAf
budget can be targeted to the following specifiareints (the high-level description is ordered from

research activities to more capacity building até&s):

10
11

12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33

Action 1 « Reviewing the risk-adjusted cost of borrowing &tetmine the true cost of Lima credit
with the insurance option, so ZNFU and other fagharganisations have an objective basis for
negotiating with the banks and insurance compaAi@sore competitive Lima loan provision by
the private sector financing institutions might naty manifest itself in lower interest rates but

also lower cash deposits requests.

Action 2 « Quantifying the impact of the Lima scheme and rlitida of it. As the Lima scheme is
to be rolled out to another 15-25 DFA’s startinig tyear, it provides opportunities to monitor &
evaluate the impact that access to the compreteehiiva scheme has. To this end,
implementation in the new DFA's could be done wathdomized assignment of the Lima scheme

to DFAs within the eligible regions. This provides ‘treatment' and 'control’ groups.

In addition, and subject to discussion with thm&iorganizers, the modalities of the scheme
can be modified so as to test their effectivenidssice, the intervention is multi-dimensional and
any assessment of it should account for this. Timlcredit and insurance scheme can be
decomposed into at least five elements of whicHittancial contracts for obtaining credit and
insurance are the most prominent ones (Figure @\eder, the scheme also collectively negotiates
and supplies seed and fertilizers to its partidipavoreover, agricultural inspectors recommend
participants to optimise their farming practicemdily the scheme is a group-based model thereby

reducing transaction costs and utilised peer presawrder to maximise loan recovery.

Quantifying the attribution of the individual elents is even more challenging than
guantifying the overall impact of the scheme. A-fattorial design to determine the additive and
interactive effects would requiré 232 experiments. The evaluation of all possibldife® by
experiments would be an extensive task, if possibldl. Since the insurance decision is not a
voluntary option within the ZNFU scheme, we proptsevaluate the option of providing pre-
harvest assessment without Lima (Figure 3). Othggestions to design a set-up in which the
farmer is insured without the link to credit, oetfarmer can take Lima-credit without the link with
insurance are difficult to implement since the neaifke. farmers and banks) will be reluctant to

participate.
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The impact of group credit could be an interestiption as a case of collective action (in this
way this part of the FaRMATf project will be linkedth the efforts being made to develop and/or

evaluate the other systems in another part of &MAf project).

For efficiency reasons the control group comprigargners without Lima uptake are also the

control group to evaluate the other systems interqtart of the FaRMATf project.

Intervention Trial Control Impact
Insurance No Lima
members
Lima
members
Credit Income smoothening

- reduced yield volatility
- reduced income volatility

Enhanced seed
and fertilizer

Income enhancing

Pre-harvest Only pre- - increased yield per unit area
assessment harvest - increased area in production
assessment
Peer pressure without lima
Loan recovery
Lima Collecti .
without group (0] e_ctlve atctlon
credit impac

Figure 3: Impact assessment of Lima credit and insurancensehin Zambia
(dashed trials are optional)

Action 3 « The Lima Scheme is currently facilitating the protion of maize. This implies that if

the government exits the grain market with its safitgal price support the economics of
participation in the scheme may change. This méare is need to pursue the options to expand
to include other commodities, hamely soybean ahdrdteans (which is already being
considered). Moreover the access to innovative et systems should be promoted such as the
WRS and exchange (in this way this part of the FARMoject will be linked with the efforts

being made to develop the two systems in anotittiopthe FaRMATf project).

Action 4 « Besides budget to monitor the impact of Lima, &lapacity building activities need to
be pursued. The ZNFU Lima development and managerapacity could be enhanced through

establishment of a “Lima development Office” at ANHQ level. The “Lima development
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Office” should handle all credit and insurance éssin close contact with banks and insurance
companies. Since ZNFU should be flexible to expitwednumber of Lima financial services
partners beyond ZSIC and ZANACO it is essential #FU has this capacity in-house.

Moreover, Lima support capacities of extensiomcefs at DFA’s could be strengthened.

Action 5 « Strengthening farm lobby by ZNFU with respect twide range of agricultural policies

which ultimately improve access to credit (posslilked with insurance).

3.2. Index-based insurance in Burkina Faso

PlaNet Guarantee initiated a project to develogxiohsed insurance in four WAEMU countries,
including Burkina Faso. PlaNet Guarantee is setiimghe first regional management platform
dedicated to index-based insurance, which is basBdnegal with satellite branches in other
countries in West Africa. The project will estahlisartnerships with local insurance companies and
international reinsurers. In the short term, thgjgqut aims to contribute to improved access toroea
for farmers and in the long term to improve foodws#y. An index based insurance contract can

present a significant economic efficiency in Bueifraso (Berg, Quirion et al. 2009).

The technical partners are Allianz Africa for insace, CVECA and MECAP for credit,
EARS for satellite tracking indices and Swiss Rer&nsurance. In Burkina Faso, 6 micro finance

institutions market the PlaNet Guarantee coveOihl22012.

The main activities focus on (1) coordination withancial and technical partners, (2)
engineering design of the tool insurance, (3) ingirganization, and (4) supporting insurance
uptake. This experience is financially supportedFAM (2011-2015), the World Bank via the
Global Index Insurance Facility (GIIF), a prografritee International Finance Corporation (IFC)
launched in 2009 (2011-2015) and the foundation AGED09-2012). GIIF is funded by the

European Commission, the ACP Secretariat, andagp@nIMinistry of Finance.

3.2.1. Coverage and deductible

The pilot scheme covers drought risks in maize.Z€l# selected since it requires relative high

amounts of inputs and output is more volatile tfmrexample millet and sorghum which are more
resistant to drought. The system works by a contioinaf crop insurance and a rural credit facility.
Pay-outs are triggered on basis of satellite infdrom. The satellite index was used since because

ground information with respect to rainfall was iggain Burkina Faso. The grid size is 3 km by 3 km.

Page 12 of 19



© 0 N o u b~ W N o+

—
o

11

12
13
14
15

16

17
18
19
20
21
22

23

24
25
26
27
28
29
30
31

32

Weather index insurance is a potential tool fouaag weather risk in agriculture. The
payouts for index insurance relate to specific Weaevents which is in Burkina Faso the decadal
relative evapotranspiration. The index value israatly assessed by remote sensing (EARS method).
Triggers below which payments are made correspopeéicentile 5% of historical long-running
decadal relative evapotranspirations data. Thredioolfull payment is adjusted depending of areas
and crop development period. Yet payouts are degerah three specific periods mimicking the
different stages of maize production (contract@f2). The first stage covers 30 days after seeding
(1st of July), the second stage comprises 20 dayshe last stage 40 days (in total 100 days). #tayo
proportionally to the total covered amount for theee subsequent stages are 30%, 100% and 100%

respectively.
3.2.2. Premium

Producers pay a premium of 10.80% of the loan at@guested for 2011/2012, while premium for
2010/2011 amounted 9.40%. This includes an insertamcof 8%. The premium is not differentiated
between covered zones and regions, but each zdnegion has its specific threshold level (and thus

actuary fair). This implies that protection levafe better in the South.

3.2.3. Link with credit

The credit agency insures their portfolio of loartsereby the lenders sign in addition to the loan
contract an accompany insurance contract. The payoa made via the credit agency but is withhold
if the credit is not returned. It is important tota that there is still basis risk under this lidk®ntract
(Carter 2012). Although the insurance contracpisomal the credit agency are becoming more
stringent in requesting this cover. Insured farmégtlout credit are rare in Burkina Faso, only one

individual experience has been reported.

3.2.4. Market uptake

It was launched by a pilot with 194 maize produaknsng the 2010/2011 season by PlanetGuarantee.
For the next seasons, Planet Guarantee seekstuddkie experiment conducted among 10,000
producers (Table 2 and Figure 4). To do this, tigamization associated with the CPF as a new
partner, so as to serve as a distribution chapaeiicularly through FEPAB which provides its

network of Planet Guarantee endogenous facilitaEms subsequent seasons, Planet Guarantee aims
to further expand the experience, with more prodsjdecluding new products (cotton, peanuts), by
using indices yields for cotton (partnership witbtlBTEX update provision of an on-going historical

returns), and the inclusion of new technical pagri€oris Ecobank and Africa Re).
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Table 2: Key characteristics of rural credit and insurascigeme in Burkina Faso for maize

Year Credit and insurance scheme

Number of farmers

2010/2011 194

2011/2012 1,471

After 2012 10,000
—A

__~_Boundaries regions
Boundaries provirices
.

[ covert zones (4 regions, 12 provinces, 318 vi!lages)
Zones not covert

Figure 4: Villages expected to participate participating @12 in the PlanetGarantee scheme in

Burkina Faso

The Burkina Faso project is part of a larger projetose objective is to develop parametric
agricultural insurance systems in four WAEMU coigdr including Senegal, Mali and Burkina Faso.
This facility should cover at least 60 000 peoptahe end of 2015 and raise awareness to more than

165 000 farmers on agricultural insurance.

3.2.5. Outlook and contribution of FaRMAf

The FaRMATf team supports credit schemes and insarachemes that could facilitate credit uptake.
The FaRMATf budget can be targeted to the followapgcific elements (the high-level description is

ordered from research activities to more capadaifiding activities):

Action 1 « Collaboration with an on-going project run by RiaGuarantee to enhance farmers

access to credit. The contract for 2012 is refinecbmparison to the contract in 2011, and it is of
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interest to explore further refinements. High claien between weather index shortfalls and farm
yield shortfalls is an important precondition fotroducing a successful weather-based index
insurance to reduce farmers’ crop yield risk. Apariant limitation of index insurance is that
policyholders are exposed to basis risk, whichreafe the imperfect correlation between the index
and the losses experienced by the policyholdem@aand Mahul, 2007). A discrepancy is that
the weather variable used to drive the index mayanourately reflect the measure of the weather
variable at the farm (spatial basis risk). A bidghhbe introduced because of intercropping of
trees with maize production, affecting the evapwpiration measured by the satellite. The
analysis of rain and production data is foreseatetwease the basis risks. Moreover, the
probability of payouts is equal for all zones, aligh the northern regions are more drought prone
that the southern zones. This implies that eveh imgurance the northern province are still riskier
Specific studies are foreseen to homogenize thet td\protection between northern and southern
zones: this could be achieved by the implementadfadifferent premium levels (the differences in
premiums could be paid by producers themselvey public subsidies). Therefore, the CIRAD-
WUR research team in line with CPF recommendsdeareh the possibility of refining the index
used in the PlanetGuarantee project. Implementidigtlaus designing index based contracts to

cover other crops (e.qg., rice, peanuts, sorghunmaet) is not yet foreseen.

Action 2 « A review of risk-adjusted cost of borrowing carteteine the true cost of credit with
the insurance option, so farmers have an objebtses for negotiating with the banks. A more
competitive loan provision by the private sectoaficing institutions might not only manifest itself
in lower interest rates but also lower cash depasiuests. This could be investigated by the
WUR research team and the results could serve astpat for CPF when negotiating better
conditions with micro-finance institutions and banRnother research element is to assess the
option to change the functioning of the insurardeeme by directly insuring the credit global
amount at IMF level. The latter implies that thetirance is automatically linked to credit

provision and that the IMF is confronted with thesis risk.

Action 3 « Quantifying the impact of credit and insurancee Ehedit and insurance scheme can be
decomposed into two separate financial contradtgi(€ 5). A full-factorial design would require
22=4 experiments. The insurance decision is a votyragtion linked with credit. The option of
crop insurance without credit is seldom applied #redefore not investigated. The team there
proposes to randomly select zones where the inseinail be offered and to monitor farm
households in these zones as well in other, cqrtooles. The monitoring in the targeted zones
also provides an opportunity to gauge the indexamseéss the basis risk that is inherent in this

index-system. There could also be opportunitiedifferentiate the modalities of the schemes over
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various zones, but this has not yet been workedAsutor now, the test is for yes/no access to

index-based insurance.

One of the difficulties when assessing the impaatdexed insurance on producers’ income is
linked to the fact that the insurance decisioniliy/flinked with credit in Burkina. Thus, one
foreseen activity by the CIRAD-WUR research teatoigely on a stratified sample and compare
three distinct groups: a control group of produaéith no access to credit (and thus no insurance),
a treatment group of producers with access to tcagdi insurance, and a group of producers with

access to credit only.

The impact of group credit could be an interestiption as a case of collective action (in this way
this part of the FaRMAf project will be linked withe efforts being made to develop and/or

evaluate the other systems in another part of &RMAf project).

Intervention Trial Control Impact
Insurance No
credit
Credit +
. insurance Income smoothening
Credit - reduced yield volatility

- reduced income volatility

Only credit Income enhancing

No insurance - increased yield per unit area
- increased area in production

Loan recovery

Group credit
+ insurance Collective action
impact

Figure 5: Impact assessment of credit and insurance scheBwrkina Faso
(dashed trials are option

For efficiency reasons the control group compridargners without the Planet Guarantee uptake
corresponds also to the control group to evalusether systems in another part of the FaRMAf
project (for example WRS). To conduct the impastasment studies of both insurance and

warehouse receipt systems, two administrative draas been selected by CPF and CIRAD: the
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Tuy province and the Mouhoun province. Both progmare located in the west of the country and
exhibit similar agro-pedo-climatic characteristicsiton and maize being the main agricultural
production, and maize showing a rapid producti@wgin, with a annual average growth rate of

12,4% in the last 5 years. In those two areas Jibasand follow up surveys are foreseen.

Action 4 « Moreover, support capacities of CPF extensiorceffi could be strengthened. By
means of training workshops in the villages the @Rtension officers will provide information to
farmers about the functioning of the index basadrance system, and about its relative
advantages and shortcomings (i.e., explain theémbdasis risk). An instruction document will be
accompanying this dissemination task and diffecentmunication tools could be used, as
illustrated documents, videos and radio programechtic actions could be carried out to monitor
and evaluate the level of knowledge and controhefstakeholders in the insurance scheme (i.e.,
farmers, micro-finance institutions, and insuraosmpanies). This work should be led by CPF, in
close relationship with the WUR-CIRAD team and RiSuarantee.

Action 5 « Strengthening farm lobby by CPF with respect wade range of agricultural policies
which ultimately improve access to credit (possibiited with insurance). For example, insured
farmers have to pay insurance tax. Lobbing towalmtdishing insurance tax is of interest for
farmers since insurance tax increases the cossafance. Another issue of interest in this
lobbying activity is the possibility of subsidizimgemiums paid by farmers, either by Burkinabe
government or by a regional institution (CILSS, U@k, CEDEAO). This lobbying activity could

be led by CPF and benefit from a collaboration WithnetGuarantee.

4. General consideration impact measurement in Zanmia and Burkina Faso

The two countries both offer unique opportunitiesstesting the impact that crop insurance and tredi
has on farm households. For both cases the folfpthiree elements are important to consider 1) what

is measured?; 2) how often is measured?, and haow samples?

Farm structure (e.g., farm size and crops cuktdpais well as financial structure (e.g., credit
amount, insurance adoption and collateral) couldlioted by means of a questionnaire. This also
holds for technical variables of the farm operatioput used and yield). Moreover less tangible

elements should be elicited too (e.g., motivatioisg, perception and risk aversion).

The measures that are collected will naturally dejpen the conditions prevailing in the years
to come. The need for credit (and other elemenpaokages) will therefore differ from year to year

and from one household to the other. It might Haé the insurance actually will pay-out in one of
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these years. For the evaluation of the impact@sthemes, it would be wise to monitor households
on an annual basis, so as to take advantage tieherevailing situations and be able to correct f

changes in the need for the insurance and credit.

To avoid high costs, a compromise can be to sampd¢her large group of households in the
base year (2012) and in the final year (2015),aadhaller sample out of these in the intermediate
years and for a limited number of variables onlitefatively in the intermediate years only the thos
essential variables could be elicited (i.e. yield)jle maintaining the original sample size. It is
important to aim partly for a difference-in-diffex@e approach which requires that households are
monitored (in all areas: both the treatment ancctrerol) before the implementation of the tool and
after some years of implementation. In addition bedause of practical reasons, a subset of the
treatment group could consist out of householdsiwhiready implement the tool in the on-going
cropping year. Suggestion is to sample 250 up @Hsuseholds in each group and country. The
sample size in the impact study is based on theresgof data collection, and the need to have

sufficient statistical power.

5. Conclusion and extensions emerging from Zambiana Burkina Faso

While compelling on their own, the linking of crapsurance with rural credit potentially offers
important advantages. As in above, any innovatirgntee funds scheme that reduces overall cost of
borrowing as well as increase resources availaltlee farmers for acquiring inputs will be good for
farmers to smoothen and enhance their income. @hwia and Burkina Faso model provides a
unique opportunity to test amendments of the cliadifrance-input-extension model and see how the

(successful) scheme can be adapted and replicatgtiér countries.
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