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ABSTRACT
This studyexamines the riskigicing cropfarmersand the strategies they employ to mitigate those
risks. It further sets out tdetermine whethecrop farmers are willing to ampt agricultural
insurance as a mesof mitigating farm income variabilityformulate aderivative measur&o
determine purg@remum of arainfall-indexed insurancecontract and to investigate how much
farmers are willing to pay for such a contrattsing a questionnaire, ala on farme r s 0
demographics anthrm caracteristicsvere collectedrom 300randomly selecteéarmersand
used to examine the riskbey face, the strategieshey employ and to determindar mer s 6
willingness to adopt agricultural insance using abinary logistic regression modeAnnual
rainfall and yield data for the period of 20692015 werealsoused toformulatea derivative
pricing measure for rainfalhdexed insurancel he study found drought, storm and pests as the
most perasive riskes hat affect far mer s o6 .\Alscerixbdceoppig, f ar m
use of improved seedsning planting mixed farming farmer cooperatives, engagement in other
off-farm economic activities and seasonal migratk@re foundasthe means by which farmers
mitigate the agricultural risks they fadggain, the study dundthatcoefficient of variation of farm
incomepositively and significantly affects willingness to adopt agricultural insurance. Eemal
farmersand maried farmerswerealsofound morewilling to adopt agricultural insurancEarm
size, land occupancy status, -tdfm engagement and level of education positively impact on
willingness whereas years of farming experience also negatively impact on willingness but were
all statstically significant. Furthermore,90% of thefarmess are willing to adopt agricultural
insuranceandsavour premium rate of 10% or belolie findings suggest thttere is an available
market for Ghanaian insugeto utilizeand should therefore take\aohtageof the opportunity

Also, variation in farm incomegender and marital status of farmers be considered in designing



insurance contractnd in targeting clients for their uptakdoreover,the premium rateshould
also be considered sin@e rate hgher thanl0% coul d af f ect f amadogr s6 w

agriculturalinsurance.
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CHAPTER ONE

INTRO DUCTION
1.0Research Background
One of the main objectives of every business, exceptpnafit making organizations, is to
maximize profit. En route to achieving their set targets are risks and uncertainties. Financial
institutions for example face defauisk, exportimport businesses are embattled with exchange
rate volatility, general merchandising firms who borrow to facilitate their transaction are also beset
by interest rate volatility, etc. The agricultural sector like any other business secibiree from
risks. Agricultural operations are susceptible to sporadic changes weather (Kahan, 2008
ShannorandMotha, 2015) In effect, every business strives to manage risks associated with its
operations to achieve its objectives and moreontgmtly to relieve itself from the risk of being

put out of business (Turvey, Bogan and Yu, 2012).

Agriculture is an important sector of every economy as it serves as a source of food production
which is necessary for survival. In Africa, agriculturenfis a significant part of Gross Domestic
Product (GDP), contributing about 15% and therefore seen as a key means of driving economic
growth (Kanu, Salamani and Numasawa, 2014). Moreover, Africa is noted for its high level of
rural population (64%) for whitagriculture is the main economic activity which provides about
70% ofpeople living in such areagith income Katie School of Insurance, 2011). In Ghana, the
sector employs about 60% of the populatiGhqudhury, Jones, Okine & Choudhury, 2015)e
agricultural sector in Ghana is predominantly characterized by smallholder farms which are mainly

subsistencagrowing food crops such agreals tubersjegumesand vegetables.



One key issue facing the activities of this crucial sector is its vulneratnligome peculiar
production related risks like flood, aght, hailstorns, bush fires, pestand disease$hanaian

farmers have been severely affected by a significant number of such catastrophic weather events
over the past three decades, notably ir319897, 2002, 2007 and 2009 (Bekoe and Logah, 2013).
Research has also shown a continuous 1 ncrease
decade and a decrease in monthly rainfall of about 2.4% per decade sin(l@elB6@o, Demirag,

Haruna, Kooand Asamoah, 2012Moreover, agricultural firms are also exposed to price
fluctuations, financial risk, human resource risk and legal risk. However, the largest cause of
uncertainty in Ghana and Africa, as identifiedHEtyire, Al-Hassan Kuwornu and OseOwusu

(2013)is the variation in rainfall of whiciNunoo and Acheampong (201dgnfirmedas being

highly variable in Ghana. These risk factors put together affect the stabilitfiar mer s 6 yi el

income, productionlecision makings well aseconomiagrowth and development.

Extant literature hmshown that most farmers are risk averse and therefore seek siereduce
their risks as much as possible (Khuu and Weber, 20#hra and Lence (200®numerated
someil wi tf lairmMmo  ssuah astgeving ressstant varietiegyrigation, timing plantingand
avoiding the use of riskyarmingtechnologiesas some of the risk management techniques that
farmers can use to mitigate agricultural risksa (2015) an®aron and Stainforth (2014)mong
othershave alsadentified other offfarm strategies such &ésrmation of ceoperativessetting
aside funds from farm incoraehedging, derivative contracts aespecially insurancaseffective
meandy whichfarmes canprotectthemselvesigainst the adversdfects ofsuchrisks. With the
availability of these risk management optidiasmess are opened to array ofmethoddo choose

from to match thesexpaures.



1.1 Research Problem

Agriculture in Ghana iieavily reliant on rainfall andrigation is rearly nonexigent (Tambo,

2016) Rainfall varability deprives crop farmers @ifssurd yield and income levels and robs the
agricultural sector of the needed investment. This poses a threat to GDP gotenktialwidening

of the inequality gap and foothsecurity (Smart, Nehnd Binns, 2015).The Intergovernmental

Panel on Climate ChangCC's Fourth Assessment Report (AR4), released in 2007, medict

that by 2050, yields from raifed agriculture irsomeSub-SaharaAfrican countries could falby
upto50%.Thi s i s seemingly evident in the fall of
42% to 22% from 2005 to 2013 althoughsa@®@banads
periodaccording to the Gharlaving Standards Survey (GLSS@014).With thisin mind, crop

farmers face an uphill task of stabilizing their farm yields and incomes

Farmers in developetbuntieshave used agricultural insuraniwemitigate suchiisk andhence,
therehas been a passionate furtherance of agriculturaranseespeciallyin lessdeveloped
countriesas a mean® cater for such weather related risks by wafoaiing a protection base

for farmers,indemnifying insured farmers in everd$ droughtandflood as well as serving as
collateral for farmers to @ess credit to exparttleir agricultural pursuit@United Nations, 2012
USAID, 2006. However,insurance patronage in Ghana is generally low with a penetration rate
below 2% according to the 2013 National Insurance Commission (NIC) annual regartlt@ral
insurancein Ghanais still in its development stagalthough avareness of the existence of
agricultural insurancproductsis being creatednd a pilotproject wasdone in 209 (Nunoo and
Acheampong, 2014)n case these insurance products do notecoma t the Aright

patronage could be hampered, especially when they asibsidized by government asdone



in the advanced countrie&@odwin, 2015)Moreover,Ghanaiarfarmersare usal to usingon
farm and personal mitigating strategidthaugh there is little evidence of effectiveness with the
use of their risk management methods over the y&dms.coming of agricultural insurance

products can save the situation but are Ghanaian farmers willing to adopt it as an option?

Amidst the growng interest in the study of insurance in general, there has been little empirical
contributions in the uptake and pricing of agricultural insurance, a budding aspect of the

developing insurance sector in Ghana. This ssee¥sto bridge that gap

The study thereforeseeks to xplore the Ghanaian agricultural risk management case paying
particular attentiomo examinng therisk management options used by Ghanarapfarmersand
theirwillingness to adopt agricultural insurance as a risk managemategstrThe studyfurther
seeks to measungure premium of aweatherindex insurancecontractfor cropsand also to

investigate how much farmers will be willing to pay éoweather index insurance contract

1.2 Research Objectives
The objectives of thistsdy are:
1 Toinvedigatethe agricultural risk faced by farmers and the riskanagemenstrategis
employed to mitigate those risks
1 To examinefarmer®willingnessto adopt agricultural insuran@s a means of mitigating
yield and farm income variability

1 To measurgurepremiumof arainfall-indexedinsurance fofood crops.



1 To investigatehow much farmers are willing to pdgr a rainfall-indexed insurance for

food crops.

1.3Research Questions
The study intends to answer the following research aquresti
1 Whatarethe prevalentagricultural risls farmers face and how do thesanagehent?
1 Whatare thedetermiansoff ar mer s6 wi |l |l i ngness 20 adopt
1 How much shouldhe pure premium of a rainfathdexed insurance contract for foawps
be?
1 How mucharefarmerswilling to pay for a rainfall-indexed insurancecontractfor food

crops bé

1.4 Significance of the Research

Due tothe persistence of risks egriculture, every effort in helping to reduce or curtail their
negativeconsequec es i s of great value to the entities
where agriculturedés contribution is fallen f

significance of this study can be viewed along three strands: research, practicecnd pol

This study will contribute tohe body of knowledge aksearcton agricultural risk management
particularly in the area of determinants of willingnesadopt orpay for agricultural insurance

and variables to consider when pricingather indegdinsurance especially in Ghana and Africa.
This study will help farmers by bringing to bear some effective strategies being used by some

farmersin other parts of the worltb mitigae agricultural risk so that other farmers who are



unaware ofsuch stratgies can adopthemto cope withagriculturalrisks. It will also provide
insurers withinformation on the availability of a market base for agricultural insuressaweg
factors to consider beferdevelopingnsurance producter farmers as well asraeasirefor price
(premium) determinatiofor weathelindexedinsurance contractparticularly for rainfalindexed

insurance

The study will inform policy makers in the Msiry of Food and AgricultureMoFA) in
formulaing policies and programmes that vetlucate farmers on how to better manage their risks
to stabilize their yield and farm income. This will iarn reduce the amount of money that
governmenspend to put farmers back in businesseventsof catastrophes causey the weather

since they wold have themselves put in place better risk management systems to deal with

potential risks.

1.5Research Scope and Limitation

This research willook atthe agricultural risks farmers face and the risk management strategies
being usedby farmers. Ayricultural insuranceadoptionas a risk management technigioe
Ghanaian farmerwill be the focal point of the discussioA.review of relevant topical themes

will be covered making references to saimeoretical predictionand enpirical studies conducted

in thearea under discussion. The research will focus only on small scale farmers, who will be

lookedatfrom the perspective andividuals instead dflarm households.

Time and financial resource are the main constraints to this study. Due to limiedpan

available for the completion of this study as well as financial challenges, the study is confined to



the Upper West Region of Gharfde area is characterized by high variability in rainfall and will
therefore be a good study area from which tlseaech objectives can be achiewd a good
representation fathe other two northern regiomghich have variable rainfall patterns but would
not be covered in this studyloreover, there is a possibility that some of the respondents may not

return theirguestionnaires.

1.6 Chapter Outline

The study is broken into five chapteiShapter One focuses on the introductioasearch
background;research problerandpurpose; research objectives; research questions; significance
of the study; the scope and lilation of the study othe means by whicBhanaiarcropfarmers

manageveather relatedsk.

Chapter Two is devoted to the literature review of the study. It will examine the theoretical
perspective and contemporary practices related to the researchommesti will review
documented cases aprbces okvidence, the methods and variables which have been empirically
testedthe gaps left to be filled arelso make used of both converging and diverging findings to

establish constructive arguments to bstrthe course of this research.

Chapter Three explains the methodology that will be used for the Stheghapteralso ©vers
the study design, study population, sample, method of ciolig data from respondent®ols,
techniques and procedures thdt tae used in analyzing and interpreting the results from the data

collected.



Chapter Four presents the res@iiom the data collected from the fielahalysis and discussion of
findings. Itis thepoint of ideationwhereattention will be drawn to pois of convergence and

divergence with extant literature discussed in the Chapter Two.

Chapter Five presents the summary of the findings and conclusion of the study. This chapter will
review the research objectives to ascertain whether due diligencedmaddyee on them. It also

presents recommendations per the findings and direction for future research.



CHAPTER TWO

LITERATURE REVIEW
2.0 Introduction
This chapter reviewliterature critically examining the concepts of agricultural rigkjcultural
risk management and agricultural insurance. It aims at putting the study in perspective by
espousing understanding of the issues, theories and contemporary arguments on agricultural risk
and its management as existent in literature and asas@ititing the existing gaps. Theview
of literature wil be donethematicallyorganizedunder thefollowing themea: explanation of
concept of risk and riskin agriculture, agriculttal risk managemenggricultural insurance in
Ghanareview of the heorieswillingness toadoptagricultural insurangeoricing weather index

insuranceand a conceptual framework

2.1 Concept of Risk

The concept of risk has been explained in several ways by different aithitiss(2007) equates

risk to expected Iasswhereas Campbell (2005) equates it to expected loss in utility. Weiner and
Graham (1995) and ISO (2002) both see risk as a measure of the probability of an event and its
consequences which is usually advegbadies in Finance have classified risk isystematic and
unsystematic and the traditiorgpproacksto risk are based on a meaariance framework of

portfolio theory (Markowitz, 1952).

Risk is defined in this study as the probability that a decision or an action taken, or an event
occurring wil adversely affect an individual or an

Risk has become almost inseparable from all walk$eoiricludinghealth, investment, technology



andpolitics among others. The agricultural sector is no different.

2.2 Risks in Agriculture

The agricultural sector is a primary source of food production for humanity without which survival
will be critical, a key source of raw materials to the manufacturing sector and a source of
employment to manyn pussuit of highe yields and profit agricultural unitsare faced with some
peculiar kinds of riskMishra and Lence (2008gntegorized agricultural risk into twproduction

risk and business risk wherdésuu and Weber (2013) classified them igteld/production risk

and price risk.Ullah, Jourdain, Shivakoti, and Dhak@015) sukdivided them into production
risk, marketing risk, human resource risk, financial risk, legal risk and guudiatal risk.
However, the baseline for classification of agricultural rislsgeaerallybeen ortherisks factors
farmers mayhave or have controland those theylo not have control over which affect the
production and sale of of their agricultural produtias study classifies risks faced in agriculture

into production/yield rik, price/marketing risk and institutional risks.

2.2.1 Production or Yield Risk

Production or yield risk refers to perils that affect the stabilityi@fl from crop production year

on year.Kahan (2008)outlined weather related risk such as flood, dyby frost, hailstorm,
cyclone, extreme heat, hurricanes, blizzards, and other natural disasters in the form oswildfire
pests, plant diseases, etctlas main causes of yield variabyliln farming all over the worldin
Ghana, the main risk factors afleod, drought,storns, bush fires, pests and plant diseases
although theaype of soil and its quality play a part in output le\elte start of rainy season, very

low levels of rainfall and unpredictable period/span of rainfall in Ghana, and seasonattaa

10



bushfresand pi | | ages from Burkina Fasob0s Batee dam
mostcritical agricultural issues of conceriihese were evident in the yedr883, 1997, 2002,
2007 and2009 (Bekoe and Logah, 2013hese weatheremet s whi ch are beyond

controlcan negatively impa the amount of yield farmers expected in a particular season.

2.2.2 Price or Marketing Risk

Quite apart from the weather variability which greatly affects farm yi&ldsy and Weber (2013)
observedthat farmers are also faced wittuctuation in input ad output pricesDeveloping
countries are also characterized by poor infrastructure, small markets and high transportation cost
due to isolatd rural markets from national and internationalrkeds, contributing to price risk

(Korir, 2011). Moreover, the integration of developing countries into the global market has further
opened upmall scaldarmerswho are less able to influence prices in the maFRate risk driven

by the free market calitions has increased growing competition and exposed agricultural units to
exchange rate volatilityLouhichi and y Paloma, 2018 This also affects the stability of the

incomes farmers get from the sale of their outputs.

2.2.3 Institutional Risks

Thelast of the classifications of agricultural risks under consideration is institutioreH#skners

also facanstitutionalrisks like human resource risk, financial risk, legal risk and sequiditical

risk as described byllah et al., (2015). Decisns of financial and state institutions as well as that

of the farmers themselves pose risksfoa r magricitdre output and incomed-or instance,
increase in tax on agricultural produce, increase in interest rate on credit by financial institutions,

acomplete removal of government subsidies on agricultural inputs and wrong timing of planting
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by farmers can all affect agricultural outpuB®din, Olin, Pugh and Arneth, 2016; aAkudugu,
2016) Such risks resulting from policies and decisions makingthte institutions and farmers

can also affects the stability of the incomes farmers get from the sale of their yields.

2.2.4 Effects of Agricultural Risk

Agricultural riskwhetherin the form of productiotyield risk, markeforice riskor institutiond

risksor a combination of the thrédeve devastating consequencesgricultural participants and

the economy as a whol8ome of these effect ofjacultural risks are farm planning difficulties,
unstable farmer income and householddf@roduction, ustable quantity supplgf agricultural
produce to the manufacturing sector and high agricultural commodity prices to consumers,
difficulties in credit accessingpefficient resource allocatioto the agricultural sect@nd in the

long run food insecuritySmart, Nel and Binns, 2015)here is therefore the need for farmers to

take adequate steps to mitigate such risks in order to stabilize their yields and eliminate or reduce

the variability in their farm incomes.

2.3 Agricultural Risk Management

Owingto the fact thatisk permeates every businegs/erse means of dealing with the different
kinds of risk facechave also been develop€8pikin, 2013) Agricultural risk managemengn
aspect of risk managemeudeals with taking steps toitigaterisks associated with agricultural
production Muchapondwa and Sterner, 201Risk management strategies can be classified into
two broad categories; eante risk management andgast strategies. However,-post strategies

are usually not highly considered @ery good risk management strategies since they are usually

implemented after the occurrence of the risk eventiwis contrary to the populartemt of risk

12



management of which the strategies have to be taken before the occurrence of the event in order
to appropriately mitigate an initially perceived risk which has occurred. Therefore the focus will
be on exante agricultural risk management strategies. Thangx agricultural risk management

strategies can also be grouped intefamm and offfarm rik management strategies.

2.3.1 Onfarm Risk Management Strategies

On-farm risk management strategies are techniques or steps taken by farmers to mitigate risks on
the field of productionSome of the agricultural risk management techniques that enhpirica
research have shown to be effective in mitigagomgduction related riskare diversification
(mixed-cropping and mixed farming), seasonal migratiomsywgng resistant varietiesiew crop
varieties, irrigation, timingplanting, avoiding the use of rigktechnologies and making use a
meteorological information to inform production acties (Mishra and Lence, 2005ambo,

2016)

2.3.2 Off-farm Risk Management Strategies

Off-farm risk management strategies are techniques or steps taken by farméigate nsk off

the field of productionSome of the agricultural risk management techniques that have been
empirically provenas effectivein mitigating agricultural risks are building financial reserves,
hedging using derivatives, making use of productamd marketing contracts, running other
businesses, leasing inputs and buying insurance aotbags Pelka, Musshoff and Finger, 2014;
Sun and van Kooten, 201%hang and Hui Huang (2014) akthchinski, de Faria, Moreira, and
Ferraresi (2015) have alsound cooperatives as a good risk management mechanism although
cooperativesthey notegdhave their own inherent risks tddoreover, someecent developmesit

in income stabilization instruments lik@rchasing hedge assets on the capital markets, use of
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mutual funds and government bonds have also become effective ovalealing with risk

(Muchapondwa and Sterner, 2002nowiczL o mott and Gyskawa, 2016).

Notwithstanding, most of these strateglé® hedging with derivatives and mutual fundee not
feasible options for rural farmershilst others like insurancas observed by Korir (201have
not been well developed @eveloping countrieOff-farm strategies mostly used in Ghana are in
the form of offfarm employment such as running grocetyop, savings, cooperatives and

production and marketing contracts (fatmal derivatives like futures and options)

2.4 Agricultural Insurance

Among the offfarm measures for mitigating agricultural risks is insuratGenerally, nsurane

is a risk transfemechanism by which an individual (the insured) pays a premium to another party
(the insurer) who in turn agrees to take care of the risk faced by the inMilled, (Dobbins,

Pritchett, Boehlje and Ehmke, 2004) case of loss, the insurer indemnifies isured for losses
suffered in accordance with the agreed terms of the confgatultural insurance is a type of
insurance where farmers pay premium to an insurance company who agrees to indemnify them in
event ofthe agreedagricultural relategeri. Agricultural insurance ishereforea kind of risk
management measure which protects farmers against farm production and/or revenue losses and
by so doing helps to smoothen farmersd i ncome
Moreover, itassures farmers of their expected farm incomes and pravideswith a basis to

access credit from financial institutions to expand their production.
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Agricultural insurance has been identified as one of the kefaoff strategies for protecting
agriul t ur al part i @gams losses éausedby eatadtrophicavets (Miranda and
Farrin, 2012 Pavlov, Kindaev, Vinnikova and Kuznetsova, 2D16is widely used in the United
States andhaking wavesn Europeand other continentsut quite unppular in Africa Goodwin,

2015) There are two main types of agricultural insurance namely Index Based Insurance products

and Traditional Indemnity Insurance products.

24.1 Traditional Indemnity Insurance

Traditionalindemnityinsuranceprotects indivilual policy holderdy paying indemnities to only
injured parties for losses resulting from the occurrence of aguedts (Chatterjee 2015).
Traditionalindemnityinsurance pays indemnity based on the actualdsssrtained asrasultof

the occurrene of an insured peril ands usually available to commercial farmers (Mahul and
Stutley, 2010). It comem the form of either mukperil crop insuranceor single ramedperil
insurancelt is characterized by high operating cost because the extactuafloss on each farm

has to be ascertainedparatelypefore the payment of indemnities to the insured parties. Moreover,
moral hazard and adverselection are highly probable and thus the need for constant monitoring

of farm practices which adds up tonaidistrative charges in administering the insurance contract.

2.4.2 Index Based Insurance

Indexedinsurance, unlike the traditional agricultural insurance makes payments for losses based
on an independent measure whichighly correlated with yield antevenue outcomegess,

Skees, Stoppa, Barnett and Na&b05) The measure is the indaxd it is sed b determime the

extent of losss exogenous to the polibyldess. There are twonaintypes ofindex based insurance
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contracts Area Yield Indexed InsgranceandWeather Indexed InsurancBhe indexedinsurance
contract is considered as an Area Yield IretHxsurance or Weather Indeainsurance whethe
measure of expected loss is ale@eel yield and weather event respectively. To ensure fairness,
the index used must be reliable, timely and devoid of human manipulation (Ruck 1999). Thus,
publicly available indexes such as rainfall, temperature and yields measured by an independent
work station or agency are preferable. A more modern method like #lktesamagery which
measures precipitation and covers a wider area unlike the work station which covers a particular

radius is advantageous.

In determining whether an insured qualifies to be indemnifiederan index based insurance
contract a predetanined agreed threshold known as the triggerused. An insured gets
indemnifiedwhen the measure of the index falls below the trigger, indicating a loss to the insured.
This, however can give rise to basis risk. Basis risk has to do with the possilifiléy individual
receiving more or lesser payout than the actual loss simply because the index has been triggered.
To eliminate this risk to ensure effectiveness of imddrsurance, Hesst al (2005) positthat

parties involved in the contract shouldsare that farm yield losses and the index are positively

correlated.

Barring this potential disadvantage of indeinsurance, it offers better protection compared to
the traditional agricultural insurandadexedinsurance is characterized by no mdrarard and
adverseselection and low operating coselectionwhich make itmore suitable for developing
countries with are in the early stages of using agricultural insurance and might not also have

government subsidies in premiuiiirrioz, 2009;World Bank, 2011).
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2.4.3 Agricultural Insurance in Ghana

Catastrophic weather events rob agricultural participants, farmers andslatéer of their
investmentsin agriculture. The variability in agricultural yields decreasesnvestmeng in
agriculturewnhich in turn deceases tlggowth of the sector. Moreover, inadeguaof protection
againstagricultural risls has left many smakcale farmers stuck in povert@@angDao, 2009)
These have heightened the need for agricultural insurance in areas withrargh@opulation

like Africa and Ghana for that matter.

Ghana caught the fever of commercial agricultural insurance in &@1dugh the firswweather

index insuranceformaiza | | ed A Tak ay ua waspilotedfin2009 yetiitspsogresa n ¢ e 0
sine that time has been slovnifovations for Poverty Action (IPA), 2010Yp until then

Ghanaian farmers had no commercial agricultural insurance to salvage their losses resulting from

adverse weather conditions.

According to Nunoo and Acheampong (2014g therman Development Cooperation (GIZ) in

2011 through i1its Alnnovative I nsurance Produc!H
project initiated the Ghana Agricultural Insurance Program (GAIP), an insurance indigadivest

crop failure and fiancial losses caused by adverse weather indexes (drought andraixdals

The project was testadlith farmers in the three Northern regions with 3000 farmers benefiting

and later extended tbe Ashanti, Brong Ahafo and Eastern regions in 2012.

This Ghana Agricultural Insurance Program (GAIP) transcended into a more commercial

insurance through a publprivate partnership incorporating other stakeholders like the National
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Insurance Commission (NIC), the Ghana Insurers Association (GIA), AgricuDessdlopment
Bank (ADB), Stanbic Bank, the Ministry of Food and AgricultiveEA), the Ministry of Finance
and Economic PlanningVloFEP and the Ghana Meteorological AgencyMet). Figure 2.1

below $row a diagrammatic representation of the current straatfithe GAIP.

Figure 2.1: GAIP Structure

Policy and Advocacy

National Insurance —
Ministry of Finance and Commission Ministry of Food and
Econ. Planing (NIC) Agriculture

(MOFEP) (MOFA)
Steering Committee

Governance and Management

Members Technical
Pool Management (Insurance Companies) Management Unit
Board (TMU)

Ghana Agriculture Insurance Pool

Target Markets

Meso-Level Clients Micro-Level Clients

SourceGAIP Brochure (2012)
Currently, the agricultural insurance products the horizon in Ghanay the now Ghana
Coinsurance Poalnder the GAIP are Index Insurance contracts &rith food crops like maize,

soya, sorghum and millet and for tlodi the Traditionalndemnitylnsurance are on cash crops like

rubber, forestry and plantation cropéeasurement of the index for a Weather Indexed Insurance

in Ghana is done bthe GMet whereas the measurement of the index for Area Yield Index

Insurance is done by the Statistics, Research and Information Directorate (SRhB)Ghana

Statistical ServiceMoreover, here is also an attempt by GAIP to develop appropriate insurance

productsthat will meet the needs of both smstlale and commercial farmers, processors,

exporters and investors (banks) in the agricultural sector.
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24.4 Challenges and Potential Remedies of Agricultural Insurance in Ghana

Agricultural insurance in Ghana lika many other less developed countries is embattled with
challenges. Reliable data accessibility is the most challenging. Others include lack of awareness

of the existence of such insurance productd negative perception of insurance, less active
involvement of local practitionersand inadegiate capacity and expertissNunoo and
Acheampong, 2014) . Government o0s role of prov
support and funds to subsidize insurance premiums so as to make them affordable has also be
descri bed by Nunoo and Acheampong (2014) as m
awareness creation, creation of farmer database and risk profiles of crops, capacity building and
training of the local insurance industry and increase govertpagticipation are some of the ways

identified in literature to deal with the challenges faced in Ghana.

2.5 Theoretical Framework

I n economic theory, demand for a given produc
ability to pay for the givemprice. This impliesthat an individual should first have the desire for
(thewilling ness to obtajra commodity before exercising his or her ability to buy in order to obtain

that commodityThis willingness is borne outofthet i | i t y t h eectstoderive frochu al 6 s
the consumption ousageof that commodityConversely, a person undertaking an investment to
produce a commodity which offers value (utility) to consumers also expects that the future
revenues from his s alheukl exceedthegdst beingmncutren tbdaytds t e
come out with the product in order to ensure that the venture is viable and worth entering. The
theoreticalunderpinningof the study is therefore based on the expected utility model and the net

present valuenvestment theory.
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2.5.1 Expected Utility Theory

The expected utilitgheoryaccording to Schoemaker (1982) was elicited by von Neumann and

Morgenstern. It postulates that individuals make decisions to satisfy their utility under uncertainty

based on thetility of the outcomes and their relevant chan@schina and Viscusi2013)
Farmers like any other rational economic agent prefer an activity with a certainthatoiia risky
one. Under this theorthe farmer is assumed a utility functiam,and enswes that he or she
maximizes the expected val(@g of his utility functionsubject to income constraint

The expected utility of a random income taking two vaiés equal probability can be computed

as:

~ N

% -0U 1 -0U ) 1)

Theexpected utility of a random inconteu(y) is less tha® , the ultility of the certain income,

due to the concave nature of the assumed utility function. The difference is a loss in expected

utility and is therefore a nasure of cost of risk. This cost is equivalent to the risk premium which

is the amount the individual (farmer) would be willing to pay to be in the same position as having

a sure income as with the risky income. This income level is known as the cestguintglent

income. Thus, a farmer with a random incoohge to variability in higrop yieldwhich is also as
a result of weather variabilityyho wans to be in the position of a sunedome must pay the risk
premium, which in essence is the price of itteurance contract purchased which offers him or

her protection against possible variability in farm yields aedmes.
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2.5.2 The theory of Net Present Value

Net present value of an investment is the sum of the discounted expected beneflie less
discounted associated costs of the siw@ent. Ezery rational economic agent seeks to maximize
utility subject to his/her limited resources whiles minimizing risk. Thusndividual will only
invest if the present value of the cash inflows exceeds the predea of the cash outflows of the
investment (Mishra and Morehart, 2001). Moreover, given a numbevedtinents with positive
NPVs, an individuawill select the investment with the highest NPV. The NPV is given by Korir

(2011) as

06 A 2 # A0 2)

WhereT is time,r is the discount rateR the expected cash inflows the investment an@:

represents the expected costs of the investment.

Justas the insured (farmer) seeks to minimize his risk and maximize his retdoesthe insurer.

The insured does that by paying premium to transfer the risk faced to guarantee himself of a sure
income. Conversely, for the insur® be assured of the position he is taking in the insurance
contract, lhe present value of all the futel payout in indemnity should be less or equal to the
premiums receives to induce the insurer to engagigeimsurance contract. The reverse will be
unprofitable to the insurer and will therefore not undertake such business venturethErefese
fundamental to the insurance contract since it provides the insurer with the financial base to
able toindemnfy the insured in times of penthich in turn assures a prospectimsured party

(farmer)and induces him or her to participate in such a contra
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2.6 Factors that determineFar mer s Wil lingness to Pay for Ag
Research has shown that risks redudéngness to undertake economicinvestment activities

or adopting innovative strategies and technologies with high expesttens and potential losses

(Korir, 2011). This is more so in the case of the less endowed because the severity of risk impact

is more on the poor than the rich and this has the potency to thieieequality gap (Quang Dao,

2009).

GoodwinandSmitlf 2013) observed t hat -perdarom@suranteirdiiema n d
USA is high due the subsidies (more than 60%) in premium farmers pay and subsidies given to
insurance companies to reduce their administrative costs. This cannot be said opidgvel
countries. Odening and Shen (2014)lso noted thatdemand for and penetration of such
unsubsidized crop insurance in less developed countries is low compared to the USA and other
European countries. However, there is a passionate furtherance cbamskxk (weather and area

yield) insurance in less developed countries with a great expectation of it growth due to the low

operating cost, no moral hazard and adverse selection associated with it (World Bank, 2011).

Several authors have identified aadpirically testeca myriad of factors that determine f mer s 0
willingness to adopor pay foragricultual insurance. These factors or variables cad#ssified

into farm structural characteristics, farmer charactesstiesk perception, premium and
indemnity, offfarm income and government supporhese factors or variable are explained

below:
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1 Farm structural characteristics: farm size, landccupancyand farm location are some
of the factors under this classification which have been identifigterature as estimates
of risk exposure and also determinants of willingness to pay for agricultural insurance.
Lefebvre Nikolov, Gomezy-Paloma, and Chopev@2014) andLiesivaara and Myyra
(2014)among others found out that the larger the farm sizetantbtation of a farm in
an area highly prone to particular agricultural risk factors widen risk exposure and therefore
impact positively on farmegsvillingness to pay for insurance for such pef@snversely,
Ullah et al. (2015) say farrsize negativelhaffectswillingness to pay. This may be as a
result ofafarmer havindarger farmland size havirtg payhigher premium which he or
she might find expensivéoreover, Ullah et al. (2015) further posit that land ownership
positively affects willingnesotpay which contradict the popular assertion whiefebvre
et al. (2014) confirmed that farmers with rented land are more willing to purchase insurance

compared to those who ownedithfarmlands.

1 Farmer characteristics: under this classificationfactors such as & r megerier,
household sizemarital statuseducational level and age, whichusually used to represent
length of experiengéhave been empirically tested and found to be positively correlated
with willingness to pay for insurancéin, Boyd, Pai, Porth, Zhang and Wang (2015)
observed that women are more likely to adagticultural insuranceompared to men.
Also, Showers and Shotick (1994nhd Amponsah, Vigre, Braimah, Schou and Abaido
(2015)found the size a household to positively amgphisicantly determinant willingness
to use insurancéiesivaara and Myyr&§014)amongother authors found out that younger

farmersare less willing to pay for agricultural insurance compared to the elderlyTdnss.
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may be the case because younger éasnfeel they have more year ahead to recover from
any adverse weather effect$iey also found out that married people are more willing to
use insuranceThis might be the case due to the fact that married people have higher
responsibilities anthereforewould needto stabilize their income. The findisag@f Ullah

et al. (2015) supported that tfesivaara and Myyr§2014) and contradicted that of
Amponsah et al. (20153tating thatiousehold size and farming experience as negatively
impact on willingnesgo purchase agricultural insurancenis might also be the case
becausdigger household demand larger incomes and might therefore not have enough to
pay premium. Moreover, experienced farmers feel they can management the situation
without insurance. Finly, it is also evident from empirical literatutieat less educated
farmers are less willing to pay for agricultunasurance compared tisose who are highly

educatedSeth, Ansari and Datta, 2009; Ullah et al., 2015)

Risk perception:thishastodowt h f ar mer sé | evel of risk av
and risk loving), their perception of the likelihood of peril occurrence and their perception
about insurance. Farmers are generally considered to be risk averse although there is
evidence tohe contrary in behavioural finance studi€aiter, Elabed and Serfilippi,
2015).Khuu and Weber (2013) observed that risk averse farmers are more willing to pay
for agricultural insurance. Ullah et al. (2015) also found out that farmers who perceive a
possible peril in the near future are more like to pay for insurance. Agairet al.(2015)
confirmed the assertion thpositive attitude on the part of farmers toward insurance and

trust in insurance companies affect willingness to pay for insurandevpbysi
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1 Coefficient of variation of farm income: Risk in business can be measured by two
methods: the standard deviation or the coefficient of variation (Alimi and Ayanwale, 2005).
The coefficient of variation is a rigleturn ratio calculated as standateviation divided
by mean. It measures the risk taken on by an individual compared to his/her return on an
investment. Thus, the coefficient of variation provides an individual with more infanmati
when choosing fronmvestmens with the same standare@wvation. Penson and Lin (1980)
affirm the coefficient of variation as a better measure because it normalizing $&ttt.
Ansari and Datta (2009) have also established that coefficient of variation posatinely

significantlya f f ect s a pesgtsporohase agwdulturalinsutance.

1 Premium and indemnity: amounts to be paid in premiums by farmers and in indemnities
by insurers are some of the other factors to consider. High, unsubsidized premiums and
lower percentages payments of losses imglin indemnities have been identified as
disincentives to willingness to pay for insuranddugshoff, Hirschauer and Odening,

2008;Howley and Dillon, 2012t iesivaara and Myyr&014)

1 Off-farm income: off-farm income refergo any income earned froemy legal economic
activity outside of the farmerés agricult
engaged in other ofarm economic activities sustain themselves with incomes from such
activities till the next planting seasdampirical sudy have shown thdarmers who have
other norfarm engagements that earn them income are less likegidptagricultural

insurancgUllah et al., 2015)
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1 Government support: Governments have been supportive assisting individuals get back
to business aftelatastrophic events by way of offering cash emkind items like business
inputs. Khuu and Weber (2013) established tgaternmental emergency assistance in
events of perils which were fAbeyond the

willingness toadoptor payfor insurance.

2.7 Pricing Crop Insurance
As notedearlier, in economic theory, pricégys a big part in determining demantio a major
extent it indicates whether an individual will be able to pay for a given commodity he or she

desires tgurchase.

In determining insurance premium, two things come to play: the actuarial value and loading factor.
The actuarial value which is also known as glure offair price is the expected payoff from an
insurance policy. A rislaverse individual wouldlways prefer insurance cover witalues which

are actuarially fair (Hofmann, 2009). The second price component, the loading factor usually
includes a safety buffer, taxes, and all the administrative expenses associated with the provision of
insurance cotract (Vaté anddror, 2002). Besides these two componektgsshoff, Hirschauer

and Odening (2008)ave found out thahsurance premium also contains the profit loading of the

insurer for the risk it takes to indemnify the insured in case of peril.

In terms of empirical researches, extant literature has found premium (price) to negatively affect
willingness to adopt agricultural insurance which is consistent with the law of demahek hig

price, lowquantitydemanded (Musshoff, Hirschauer and Odenil@®82 Kong, Turvey, He, Ma
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and Meagher, 2011hnterest rate is one dfie variablesvhich affectpremium.Pavlov, Kindaev,

Vinnikova and Kuznetsova (2016) proved the effectiveness of crop insurance at low interest rate.

Most individuals are risk aversedathus in pricing weather inded insurance, the premium is
expected to be equal to the expected loss orinostder to induce risk aversendividual to
purchag such insurance contract to mitigate his or her exposure to adverse weather conditions
with the view of benefiting irimes ofperil (Martin, Barnett and Coble, 200Turvey, Weersink

and Chiang, 2006)

Ozaki (2009),Taib and Benth (2012Porth, Zhu and Tan (2014)ssa(2015 and Choudhury et
al. (2015)have proposedvarying approachedike the hierarchical Bayesiaapproachglassical
burn and émperaturenodeling,Erlang mixture modelfinancial engineering and modeased

clustering approachesspectivelyto price indexbased insurance.

The conventional way of determining the puraunag;ice premiumiby ensuring At hat
value of expected premiums is equal to the present vhlerepected losses and expeatedt for
providing insurance c oWiththapyshbeing Badréer meéexbase® 0 1 2,
insurance in dealoping countries due its low administrative cosits elimination of moral hazard

and adverse selection problems associated with the traditional indemnity insamdcbetter

means for smalkscale farmers, payoubdrf indexed insurance is calculated extant literature by

finding the difference between some determined threshold or critical level (point where payments
start) and the actual level of index (say rainfall) measured over a period of time which is below the

threshold. This is multiplied bgome determined conversion factor into monetary term to
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determine the payout and then premium.

2.8 Conceptual framework

The issue discussed aboveoncerning agricultural risks and mitigating stratediege been
conceptualized in Figure.2 Thereis a wde array ofrisk factorsfarmers facevhich have the

potency of causing variability in farmers yisldnd incomesviajority of these factors amut of
farmersd control. These risks can be classifi
risks. These risks interact witlarim and farmer characteristiasdeother factorsvhich influence

the kinds of risk management strategy chodmn farmersto mitigate such risks. Agricultural

insurance is a viable option that farmers in developing coufitee&hana can take advantage of

to stabilzetheir farm income.
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Figure 2.2: Conceptual framework of Agricultural Risks, Agricultural Risk Manageme nt

and Agricultural Insurance

Types of Risks

hd hd Y

Yield Risk: environmental Market Risk: prices of Institutional Risk:

factors- weather, pests and farm produce policies and regulations

diseases e.g. tax, credit, land tenure,
etc

Y h 4 h 4

l

Farm characteristics: farm size, land ownership and land
ownership

Farmer characteristics: age, gender, education, years of
farming experience, household size and risk preference

Others: coefficient of variation of farm income, off-farm
economic engagement, government support and premium

On-farm Risk Off-farm Risk Formal Agricultural Insurance:
Management Management » Index and Traditional Indemnity
Strategies Strategies Insurance
h 4
Outcome

Stable income

Source: Adopted and modified from Ko(2011)
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2.9 Conclusion

This chapteexamined the concepts of agricultural risk and its manageniend t& critical look

at agicultural insurance as a tobbr mitigating weather related risklit alsolook at farmeré
willingness toadoptor pay for andpricing of agricultural insurance products. According to
literatureagr i cul tural risk has a negat istmvethreuphf e c t
diverse means to redutieeir exposurén order to stabilize theyield andincome.In dealing wih

risk, Shannon and Motha (2015) recommend that individuals and organizations adopt and

implement more than one risk treatment programme in ordersiore successful risk mitigation
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CHAPTER THREE
METHODLOGY
3.0 Introduction
This chapter adésses the question of how the research will be carried out. It outlines the research
approach that will be employed to achieve the research obje(@iakbie 2011). It also describes
the population considered, the sample size thiedsampling procedurdt also discusses the
sources of data, the method that will be used to collect data and data analysis tools and techniques

for the studyTherationale fortheir selectionwill alsobe explained.

3.1 Area of Study

The Upper West Region of Ghana is theestdd study area for this research. The region lies in
theGuineaSavannah belt and i located on the nortlvestern part of Ghana witatitude 9.35°
11.0° North and longitude 1.252.50° WestWa is the capital town of this region and it shares
boarcers with Burkina Faso to the north,a C dwoiee to dhé west, the Northern and Upper
East regions of Ghana to the south and east respectively. It consists of one massapdly
(Wa Municipal) and 10 districts assemblies namely Lawra, Wa West, \8a &asala West,
Sissala East, Jirapa, Nadowlaleg Lambussiekarni and DaffiamaBussielssa. Dagaba,
Sisaala and \Aala are the major ethnic groups in the regibcovers a geographical area of 18,480
sg. km. representing 12.7% of the total land afe@hana. 70% of the land size is cultivatable.
Laterite, sandy and sandy loam are the soil types found in the region which have soil pH ranging
between 6.%6.8 and theaverage annual rainfall is around 10221f@overnment of Ghana, 2016
Ministry of Foodand Agriculture, 2011) ike the other two northern regions, it has a single rainy

season in a year compared to the remaining seven regions in thechsduthern belts of Ghana
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which have two, almost all of which occurs between May and October. Folltingag months is
a cool dry period called the harmattan from the Sahara. The hottest period of ihelyeaegion
is Februaryto March Temperatureganges between 15°6¢hd40 °C.Rainfall pattern of the region
is highlyvarialde and unreliake comparedhe Upper East Regiomhich has a more steady rainfall
patternand the Northern Region whose rainfall pattern is moreli&eofthe chosen regiofKatie

School of Insurance, 2011

The region is primarily agriculturalMaize, millet, yam, beans andgetables are the staple crops

grown in the region. People in the region also engage in the rearing of cattle, goat, sheep and
poultry, especially, guinea fowls. The estimated population of the region is 702,110 (of which
51.4% are females) representing %4.8 o f the nationos popul ati on
intercensal growth rate of 1.9% and of which 72.&the economically active population aged

15 years and oldevho are engaged in agricultueecording to the 2010 population and housing

census by th&hana Statistical Service

The region washosn based on it agrarian nature and dlsgause it is one of the three northern
regions that are highly prone to agriculture production related risks like drought, bush fires and
sometimes heavy rains awodcasionalspill-overs from rivers and danfowing from Burkina
Faso.Moreover, the few studies done in Ghana in relation to agricultural risk management were

done in the Northern and Upper East Regions (Choudhury 20ab;Tambo, 2016).
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Figure 3.1: Map of the Upper West Region
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3.2 Research Design

A quantitative approach will be used for the study. A questionbaised survey with both closed

and open ended questmwill be conducted ofarmrisksf ar mer sd ri sk manageme
their willingness to pay for agricultural insurarased how much they will be willing to pay fan

indexinsurance
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3.3 Data and Data Sources

Primary data will be colleed from cropfarmers by means of a questionnaata on currently

proven risk management strategies and techniques used by farmers to mitigate agricultural
production risk will be collected from farmers. Moreover, data on farm structural characteristics
(farm sizefarm yield and land ownership), government compensation after the occurrence of a
catast op hi c e v en t-farm tcanomie erga@gemantfarid farmerd individual
characteristics (farmer s age, years ¢odn f ar mi
and householdsize wi | I be coll ected to help deter mine
insurance. Also, ®ndary data on rainfall and yield levels frdmeregionwill be collected from

GMet and MoFA respectively. That wie used irpricing rainfall-indexedinsurancecontract.

3.4 Population, Sample and Sampling Technique

Thetotal number ofarmersin the Upper West Region of Ghan&o are engaged iimod crop
farminggrown annuallyill be the population for this studiue to thdack of data on the number
of farmers who are annual food crop growerth the only data available being the agricultural
labourpopulation of the region with the ages of 15 areb who are deemestonomically active
being 367,065according to the 201population and housingensusby the Ghana Statistical
Service the samplesize will be determinelly using a formula proposed Bpchran (1977)The
sample size formula f the form

b p b
A

—_—

Where:n = sample sizez is z value associated with desired confidence level; p is the probability

of picking a choice; and d, confidence interval.
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Taking a confidence level of 95% with its z value being 1.96 and a confidence interval08,of
and P = 0.5the sample size, n will be;

i pdo @ T p ™
T8t v

ouyp @

Therefore, a sample size of 384 food cramfers will be randomly selected fraime region
Respondents will be farmers who are directly involved in choosing aslagement strategies for

farming units.

3.5 Models Specification
Descriptive statistics will be used to identdpd describ¢he prevalentrisks facedby food crop
farmers and thask management techniques and strategies used by farmers in mitigagireddh

and incomevariability resulting from the elicited risks

I n determining farmersodé willingness to use cr
be usedRegression is one of the best predictive tools for measuring the relationshgehe

dependent variable and one or more independent variables. However, the type of regression to be
used is dependent on the nature of the data being used for the_sigidiic regression is generally

used to describe the relationship betweerategrical outcome and a set of categorical or
continuous independent variablesccording to Cox and Snell (1989), logistic regression is

flexible, easy to use and offers good interpretatiorcédegorical outcome£abrera (1994) also

posit thatlogistic regression is ideal and most acceptable method for predicting dichotomous
outcomes due to the strict assumptions such as linearity and normality of the Ordinary Least
Squares. In support of the above, Hosmer and Lemeshow (2000) postulate that logistimnegres

helps to elicit a best fitting model to analyze and describe the relationship between a categorical
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dependent variable and a set of both categorical or continuous independent varfaides
determining f ar mer agdacultunihsurancegndeeedissurance frenshencec r o p
forth) to mitigate agricultural risk, particularly yield variability resulting from faihvariability,
a binary logistic regressianodel will be usedince the dependent varialidecategorical antlas

a dichobmous outcome of a farmer either being willing or nolimglto use agriculturahsurance.

Thegeneralogistic model is expressed:as

ag $$83aée— T T w O

Where:

0 e—— isthe logarithm of the odd#n this case, the odtiat farmeiis willing to mitigate yield

variability resulting from the risk of rainfall variability by purchasing agtietal insurance.

Xi a set oboth categorical anisidependent variables

B
0 ———s—isthe probability of the response variable, in this cémeprobability that a farmer

is willing to adoptagricultural(index)insurance.

Following Ullah et al. (2015), thenodel forwillingness toadoptagricultural(index)insurance is

specified as
@YD ag¢— I 1 600t ROM aYaInO: Qb Gd QQ
I "0Q¢ QQI"0dI a 0wNnd "QQOMI G Peidi Qo b a

I '0OQ06 G "O¢ U "YO G (3)
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Table 3.1: Variablesto be used in Determining Willingness té\dopt Agricultural Insurance

4 = Widowed(reference

category)

Variable Description Units Prior Symbol
WTA Willingness toadopt or buy 0= not willing to purchase Dependent
indexinsurance agricultural insurance variable
1 = willing to purchase
agricultural insurace
CVinc Coefficient ofvariation of Dimensionless +
f ar nmfarm idlcome for the
past 5 year§2011-2015)
FarmSize Farm size Acres +
LandOcc Land acupancy status 1 = personally owned +
2 =rentedlease haling
3 = Family owned (refemce
category)
Age Famer 6s age Years +
Gender Gender of the farmer 0 = female(reference category) | +
1=male
FarmExp Number of years icrop Years +
farming
OffFarmEng| Off-farm economic 0 = noteconomic engagement | +
engagement off-farm (reference catgory)
1 = economic engagement off
farm
Marital Marital status of farmer 1= married +
2 = Single
3 = Divorced
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Educ Highest level of formal 1 = None(reference category) | +
education attained 2 = Primary

3 = Junior High School
4 = Senior High School

GovSup Government Support 0 = Have ever received +

(reference category)

1 = Have never received

The rationa for the inclusion of these varialsleés thatprevious studies haviund farm size
education level and age toguvely impact o n  a  pwiliingness t ay foragricultural
insurance $eth, AnsarandDatta,2009;Kong, Turvey, He, Ma and Meagher, 201iesivaara
and Myyrg 2014 and Ullah et al, 2015) Governmental assistance in events of devastating
weathereventson the other handmpact negatively on willingness to pay for insurafikbuu

and Weber, 20130ther factors like farmers years of farming experierndefarm engagements
that earn them incomend landoccupancystatuscan help determine theirilingness to pay for
insuranceMoreover, the findings from previous researchetherimpact osome of the variables
on willingness to adopt agricultural insuranitcave been inconclusive as were shown in the

literature review and hence wottsting tocontribute to the arguments in the literature

Household size wasot includedin the modebecause the study is conducted at the individual
level instead of the household levigloreover, two farmers selected at random could be a couple
who might havelte same family and hence including household size could distort the sastats
two farmers from the same household would result in a double.damgdtion of farmland was

not alsoincludedin the model because the whole region ey covered. Moreovenot only

work stations are ugdo record indegslike rainfall. Other technoldgslike the satellite imagery
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arealsoused to capture rainfall or precipitation level irrespective of where the farm land is located.
Also, price was not included becawusenmercial insurance products have beenewstentand
for that matter prices of such insurance products are lessnkmomnknownby farmers who are

expected to be one of the active partiethe insurance contract

3.6 Pricing Rainfall-Indexed Agricultural Insurance

After the deter mi nat adoptagoctiturdl msuraree, thednexivstep of then g n e
study is to measure how mugbremium would be fair to chargdbbesi des t he i n
administrative charges and profit margao asa peg it against how much the wotldé insure

would be willing to paylIn pricing index insurancehe conventional way of determining the pure
insurance premiumisy ensuring Athat the present value
presentvalueot x pect ed | osses and expected (Reoes,t f or
2012, p.133)Daron and Stainfort2014) expressed premium as a functioneapected loss

yield and policy loadingMartin, Barnett and Cobl€2001), Assa(2015 and Choudhunet al.

(2015) among others have used diverse forms of devestcontracts to price weatheslated

insurancemostly using yield

Taib and Benth (2012xpounded the classical and index modgapproaches by Jewson and
Brix (2005 to develop an indexisurance pricing formula for crops in the cold regidiss study
seeks to adophestandard form of weather insurance priamgdelpostulaedby Taib and Benth
(2012)to come out with another form of derivative pmig measure of calilatingpurepremum

of weather index insurance for food crops in the temperate regions
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The study introduces variablssch as sum insurectop growing period and trigggrernod which

have not been used jointly in determining premium of inelgxsurance by previous regrchers.

Sum insured is the amount of money a person wishes to insure againstiaipatfo, the amount

an insurer will pay to the insured in the event of a pbalring any percentage agreement in the
insurance agreemer@um insured will be inalded in the derivate measure to allow for the portion

of a farmero6s expected yield income heltor she
will also represent the expected loss for which when discounted will contribute in the
determination othe premium as noted by Biener (2012) &zdon and Stainforth (2014Again,

since different crops take different time period to mature after planting, crop growing period will
been included to take care of the maturity period of the specified crop iofstirance contract.

Also, with the measure being a derivative one, a threshold of the index below which the payment
of indemnity to the contract will be triggered should be included. Notwithstanding the inclusion

of the trigger level of the index beingeds trigger period will also be included to cater for the
period for which a trigger must persist to warrant the payment of indemnity. This is because the
objects of discussion under such contracts are crops and crops do not mature in a day. Therefore,
it is imperative to include a period for which a distortion in growth within the crop growing period
can affect yield to trigger the payment of indemnity and hence, its inclusion in the derivative

measure.

The joint usage of these variables éxpected totake away the assumption of a monetary
conversionfactor used by some authors. Moreovérisiexpected to provide the premium as a
percentage of the sum insured which will give farmers areovilling to use index insurance the

flexibility of choosing whch ever amoustof yield incometheywould want to insure agaings
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variability.

Katie School of Insurance (2011) abdangmanee and Fransen (2013) among other authors have
found minfall to be positively correlated with yield losses and since thefardiae study is prone

to drought, the study will use rainfall as the ind@&so, maize will be used as the crop to
experiment the measure of calculating premilftaize will be used because nearly all the regions

of Ghana are accustomed to maize domistayile foods.

Following Taib and Benth (2012) who expressled fundamental premium equationtioé form,

~ ~
g

w T ht Q i A@vi dmt whereT is the trigger for the index insurance,

measures the critical temperature lekels the conversion factor into money ahdO 1t being

the time period.

This study extendgayoutof rainfall index insurancexpresseas

-~ . pe s s N me A N E A& -
) T AAIT0 EOUOG &= =, 4 0m (4
Where:

1 T =Threshold or triggerginfall in this case) of the indexinsurance. This is the level of
rainfall below which payouts are expectee made to faners. Rainfall isneasured in
millimeters.

1 L = The possible levels of daily rainfall over the crop growing seaswmasured in
millimeters

1 SI=Sum insuretthe amount of expected earnings or income from crop yield that a farmer

will be willing to insure this is measured in Ghana Cedis @H
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1 CGD = Crop Growing Days:he period it takes from when the crop is planted till when it
matures- measured in days

1 r = Discount ratethis is the rate at which the expected payout will be discoutited
Government of Ghana Treasury Bills rate will be used as proxy

1 t = The period for the indexd insurance contracintuitively, it is the period between
planting and harvesting or the period of the planting seaisismmeasured by dividing the
c r o podvth manths by the number of months in a year, 12 months.

1 E = This refers to the expectatitimt actual rainfall levels miglpossiby fall to different
levels below the triggdevel.

1 TP: Trigger period the number of daspwhich when a trigger persistiswill call for the

payment of indemnity.

In case of peril which is described as trigger, that is rainfall falling below the threshold, an insured
is expected to receivime indemnityor nothing (zero) in the absence of a trigger as stated in
equationd above The payoutas expressed in equatiérbelowis determined by deducting the
various possible levels of rainfall recorded in a day from the trigger andithded by the trigger

to knowthe proportion of loss in rainfall. The expectation of thesdaken and multiplied by the

sum insured peday for thecrop growthperiod @ays). The resultant is multiplied by the number

of days tle triggermust persist to warrant the payment of indemniityis is so because a single

d a yshostfall inrainfall isnot a guarantee enough to say there is drought for which reason the

crop will fail and should therefore warrant the payn@nhdemnity

OAU|®6/oﬁ o 49 (5)
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Pure premiumin percentage terms is determined by dividing the payout by the sum insured and

multiplied by 100%. Premiurwhich is the price of the rainfall index insurance is expressed as

. . .. H'WAOE
0 OAIl BD®I f

A p TIHT (6)

M €
‘A€

The next chaptepresentghe data usegthe resultsand the discussion of the resuli8M SPSS
Statistics 20 and Microsoft Exceifll be used taun the resultsMoreover,tabular andyraphical

presentations will be employed to enhance clanifyresentig theresultsfor the analysis.
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CHAPTER FOUR

RESULTS AND DISCUSSION
4.0 Introduction
This chapter presémithe analysis of the results. The réesulere processed from the data collected
from the field and it seeks tawer the questions posed in the introductory chapter. The data
collection was driven by the quest to identdyevalent agricultural risks facinigrmers their
preferred agricultw | ri sk management met hods, to deter
agricultural insurance as a risk management opaod todetermine how much they will be
willing to pay for rainfallindexed insurance in case they want to adopt that oplibase
objectives were met. The findings from results in this chapter are foundational to the conclusions

and recommendation drawn.

4.1 Response Rate

A total of 384 questionnaires were administered to gather data from respondents. The questions
were personally adinistered by the researcher. Some of the respondents who were literate filled
the questionnaires handed over to them themselves. For those who wereddllithe questions

were read, translated them and filled by the researcher as they provided aaswthe questions.

300 out of the 384 representing 78% were retrieved and used for the analysis.

4.2 Demographics of Farnmers
This section describes the statistical data taken from sampled f@ataveere on both farmer and farm
characteristicsT he variablesinder considerations are far@egige, years of crop farming experience of

farmer,gender, marital status, highest level of education of farmer, land occupancy status, crop farm size
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coefficient variation of farm incomes and-asffm engagemeiof farmer.

Table 4.1: Descriptive Statistics of th€ontinuous Variables

N Minimum | Maximum | Mean Std. Deviation
Coefficient of Variation of 300 13 .53 2914 .06493
Farm Income
Farm Size 300 15 11.0 4.712 2.0392
Farmer's Age 300 24 65 41.31 11.053
Crop Farming Experience 300 5 40 13.67 8.221
Valid N (listwise) 300

Source: Field Survey Data (2017)

Theowef ficient of wvariation of farm income was
incomes: 2011 to 2015. This is used as ayfoxrisk taking of farmers instead of just the standard
deviation because of its normalizing effect. The mezefficient of variation of farm income of

0.2914 shows that for every 1 return of farm income earned, a farmer bear a 0.2914 level of risk
andthe minimum riskreturn ratio being 0.1. This indicates that farm incomes are quit vasiathle

thus, there is the need for farmers to take adequate measures to decrease the risk of variability in
their farm income as much as possible in order to maxitheereturisand enhance their chances

of expansion

Farm size represents the size of land the farmers use in cropping and not the total land size owned
by the farmersincluding those they use for @hagricultural and nomgricultural purposed his

is used in thestudy to ensure that farmgy wi | | i ngness is tied excl
variability in their returns from cropping that land and not any other activity engaged in on the
land. The size of their farm lands, ranging from 1.5 to 11 swvgh a mean of 4.7 acres gives is

an indication that these farmers operate on small scale type of farming.
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The ges of the farmers range 24 to 65 yerith a mean age of 41.31 years. Tlaikbs within the

class of economically activand energetigndividuals as classified by the Ghana Statistical

Service Pegging their ags with theirlevel of farming experiencét can be inferredhat these

farmers have bean the business for quigeperiod of timesuch that they are very much aware of

thechallengs theyface and have somehow been trying to manage tharming experiencen

this studyis defined as the number of year an individual has been farming on his own (not for

anybodyas a labourgy taking every decisioooncerning his/her farmingncluding the choice of

risk management strategfhe minimum crop farming experience is 5 years. This is so because

dataweretadn o n

at least 5 year farimg experience before he/sheutd be included in the study. The mean years of

f ar mer so

past

five

year s

farm

ncor

farm experience of 13.67 (approximately 14) years indicates that the farmers sampled are well

vexed in farming and have battled with managing risk long enough to be able to determine which

risk management ¢dniques work for them as well as whether they are willing or not to use

agricultural insurance.

Table 4.2: Gender

Valid Cumulative
Frequency Percent| Percent Percent
Valid | Female 118 39.3 39.3 39.3
Male 182 60.7 60.7 100.0
Total 300 100.0 100.0

Source: Field Survey Data (2017)

The region, as noted earlier hasre females§1.4%)than maleshowever, the results from the

data gathered as shown in Table 4.2 indicatedlibed are more males (60.7%) who are engaged

in agriculture than female$his is probably so because the region practices patrilineal inheritance
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and thus females are less likely to own land and hence less likely to be engaged in agriculture
compared to malesvloreover,they people are engaged in small scale farmmgre lalmur
intensive than a mechanized form gfriaulture and therefore majority of them use their own
strength and effort instead of hiring laboDue to these reasos, more men are engaged in this

venture than females.

Table 4.3 Land Occupancy Status

Valid Cumulative
Frequency Percent| Percent Percent
Valid | Family owned 43 14.3 14.3 14.3
Personally owned 127 42.3 42.3 56.7
Rented/Lease 130 43.3 43.3 100.0
holding
Total 300 100.0 100.0

Source: Field Survey Data (2017)

The data collected indited that only 42.3% of the farmers sampled as shown in Z88xb&ned

the landon whichthey farm. Due to the patrilineal nature of the region, majority of those owning
land are males. The few females who own lands are lands which were bought byshands

and have been reverted to them after their death. The probability of getting a married woman who
owns a farmland is very low. Also, majority (43.3%) of the farmers were using lands they rented.
Majority of these rented farmlands are located arotinedmunicipality (Wa Municipal). The
landowners of these rented farmlands are engaged in some form of trading or work in other formal
organizations and have leased their lands for others to farm on them. The remaining 14.3% were

using lands which they digot own or rent but were freely lease to them by their families to use.

47



Table 4.4 Farmer's Marital Status

Valid Cumulative
Frequency | Percent Percent Percent
Valid | Married 267 89.0 89.0 89.0
Single 14 4.7 4.7 93.7
Widowed 19 6.3 6.3 100.0
Total 300 100.0 100.0

Source: Field Survey Data (2017)

As shown in Tabld.4above, only 11% of the farmers involved in the study are not married (single
and widowed). The number of farmers sampled who are single are all men. This is the case because
of the culture of the region. Lands are shared among only the male children of a father. A female
will only own a land possibly after the death of her husband who should personally have owned
the land or will only use part of the land which belongs to herdngsbUntil she is married, she
continues to work for her father. The widowed farmers in this study were dominantly females with

only one being a male. Some of the widows owned the lands they were using whereas the others

areusng family and rented lands.

Table 4.5 Highest Level of Formal Education Attained

Valid Cumulative
Frequency Percent Percent Percent
Valid | None 224 74.7 74.7 74.7
Primary 23 7.7 7.7 82.3
JHS 27 9.0 9.0 91.3
SHS 26 8.7 8.7 100.0
Total 300 100.0 100.0

Source: Field Swey Data (2017)
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Table4.5indicates that most of the farmers sample do not have formal education with only about
16% of them who have received basic formal education (Primary and JHS). This may be attributed
to the fact that the region is one of the ppadsourced in Ghana atlderefore lacked adequate
educational facilities during the school going stage of such fariergover,those who cannot

afford to formally educate their wards resort to infusirgnthinto what they do for living which

is agricuture. The high level of illiteracy suggests that the probability that farmers are exposed to

modern risk management methods and techniques is low.

4.3 Risks Faced byCrop Farmers

Table 4.6 Common Risks Farmers face

Production related risks Frequency Percent
Drought 300 100.0
Storm 42 14.0
Pest 28 9.3
Flood 15 5.0
Bush fire 3 1.0

Source: Field Survey Daf2017)

The most prevalerdanddevastatingisk that affect thdarming activitiesof the sampled farmers

is drought. All 300 confimed that they have been affected by droumtdr the yearsThis is
consisentwith the findings ofKatie School of Insurance (2011) whtsofound droughtasthe
greatest perilo crop production in the northepart of GhanaThenextdevastatingeril elicited

by thefarmersis storm 14% of the farmers have ever had storms uprooting their immature crops.
Storms were prevalentmostlyamong farmers in the middle belt of the regi®/3% and 5% of the
farmers as shown in Tab{e6 have also been affecte¢ bess and floodsrespectiely in some

planting seasong?ests are among the less pervasive because they can curbed with pesticides.
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Floods were prevalent mostly among farmers in the southern belt of the region. Tlagésals

of the nature ofone of farmlandthose affected farmers in that area use. Those &edst able

to alsorb rainfall fastercausng stagnation anfloods consequentlyThus, the issue of floods

more of stagnation than excess rainfdush fires are the lowly rated perilop farmers in the

region face, with only 1% of the farmers ehavenbeen affected bystmenace. This is probably

the case since bush fires usually occur in the region around the dry season by which time most
farmers would have already harvested theaps. Notwithstanding, virtually all risk factors are
difficult to control with others being uncontrollable and their occurrence have adverse effect of
farm yield and consequently, affects the stability farmers expect from their yields and hence it is

needul for them to take adequate steps to mitigate their adverse effects.

4.4 Informal Risk Management Strategies

The first objective this studslso seels to achieve is to identify the risk management methods
farmers use to mitigate the productiosks they faced in order to smoothen their farm yields and
incomesfrom one cropping season to another. The results from the field data collected have been

presented below in Tablds7 and4.8.

4.4.1 Onfarm Risk Management Strategies Used by Crop Farnts

Table4.7 below shows the results of the risk management strategies taken by the farmers on the

farm in order to reduce yield variability.
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Table 4.7. On-Farm Strategies used by Farmers

On-farm strategies Frequency Percent
Mixed cropping 300 100.0
Using improved seeds 300 100.0
Timing planting 300 100.0
Mixed farming 74 24.7
Irrigation 2 0.007

Source: Field Survey Daf2017)

The results from the data shohat all the sampled farmersngloy mixed croppingthe use of

improved seedand tming planting. Farmers usually donaix of legumes (cowpea, bean and

groundnut) and cereals (maize, millet, wheat and sorghum) so as to ensure that they can get their

expected yield at least for one of those two classes since they both do notthegsam®e amount

of waterin their productionMoreover,as one class of crops pulls a lot of nutrients from the soil,

another fixes nutrients into the soil. This helps improve soil fertility and maintain yield level of

the crops. Also, farmers use improdeseeds whichra drought resistant. Such seeds thrive with

minimal rains and thus, help them maintain yield levels amidst low levels of rainfall. Again,

farmers also time planting. Most of them plant after the second or third rain in May. @#iers

till June before planting. h i s

S

s ol

ely based

on t

he

f ar mer s ¢

they perceive the rainy season will be with respect to timing of the onset of the rains in the year.

They do that to ensure that the crops are planted at titdinge so they get enough rains to grow

and produce the maximum expected yi&ldese findings are consistent with the finding&offir

(2011) and Tambo (2016) and this is due to the fact that these methods of mitigating weather

variability related riskhave becomenore ofconventiors among farmers ihana and Africa

thanplannedstrategiadecisiors taken totackle such issues.
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Other farmers do a mix of crops and animals (usually fowls, guinea fowls, goat, sheet and cattle)
which is known as mixed faring. This is done by the male farmers. They do this to compensate
crops yield and income losses with revenues from the sale of their reared animals to save some
funds for the next planting seasdrmigation is however, nearlgonexstent in the region. @ly

0.007% of the farmers practice irrigation, all of whom were male farmers. The type of irrigation
practiced byfarmers is a small scatgpewhere such practicing farmers move from their original
farms to cultivate crops on lands located around nedrgras and riversvhich are usually
rented.This is so because little have been invested in irrigation and on the, wkojefew
irrigation facilities are available in Ghana as notedKayie School of Insurance (2011) and
Choudhury et al. (2015These indings are in accordance with thatl@mbo (2016) whomned
thatthese strategiesealess expensive strategies farmersto use among others like avoiding the

use of risky agricultural technologies

4.4.2 Oftfarm Risk Management Strategies Used bgZrop Farmers

Table4.8 below shows the results of the risk management strategies takleea fayrhers off the
farm in addition to the cfarm strategiesll gearedowardsreduadng the variability in their farm
income

Table 4.8 On-Farm Strategies sed by Farmers

Off-farm strategies Frequency Percent
Cooperatives 210 70.0
Off-farm engagement 62 20.7
Seasonal migration 26 8.7
Storage for later sales 22 7.3

Source: Field Survey Da{a017)
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Off-farm, farmers use strategies such as formauoperatives, taking on some profitable economic
engagements, migrating to farm in other regions in the mid and southern parts of Ghana and storing
up part of their yields from the previous years for later sales, all in the quest to smoothen their

incomes fom one season to another.

70% of the farmers sampled aj@ned in farmer cooperatives, 40% of whom are males.
Cooperativesserve as avensevhere membersmake periodic contributions from their farm

incomes which are saved in money boxes or with agiieadcial institutions from which they

can access credit at very low interest.ritereover,periodic distribution of part of the fundse
giventomemberste t art t he next s eThis kelpsdmrbersaith available act i v
funds to cofinue their agricultural operatiaand hence, eliminates the possible ceasure in any
planting seasarSome of the farmer cooperatsia the region are Sumbawere, Sunwere, Suntaa,

etc which translated from the Dagadialectme an fAhel p r ai sae@ot fikksr 6r A h
confirms that ozhang and Hui Huang (2014) aiMbchinski et al. (2015)vho enlisting farmer

cooperatives as one way by which farmmarsgatingincome variability off the farm

Also, 8.7% of the farmerdo migrate to farm in other regioms times of droughtin their original
place of residencd-armers who employ this strategy are maldse females in times of such
droughts do other offarm work or depend on what they have till the next planting season.
Moreover,most of the farmers engged in seasonal migraticane those with either no or only
primaryformal educationThey either rent farms and share the yields with the farmland swner
wor k on pe o pds adusers iral ganpam wahes by daythe end of the weelor

whenthe contracted engagement have been compléigain, somefarmers store part of their
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yields, usually excess expected yields, from previous farming season and sell in current farming
season where yields were below expectation. Thisuallydone fomorperishablerops. Rrmers

who use this method watd smodhen their income year on ye®lder and more experienced
farmers as well as farmers with higher levels of formal education were found to use this strategy
of stabilizing farm incomer.3% of the ampled farmermake usof thisstrategy taedu@income
variability. Tambo (2016alsoreported these as som#-farm methodgarmers in the Upper East
regionuse This study confirms same for crop farmers in the Upper West, the area of study for this

study.

A number of the farmers, 62 representing 20.7% of the sampled farmers are also engaged in other
economically rewardigp endeavours alongside farmirgeir main occupation. As a resulttbie
high variability in rainfall and drought risk in thegion, some of the farmers have resorted to
engaging in some other works to supplement their farm income. The proportioafafmers
engagedn off-farm activities(20.7%) lies betweewhatwas reported by Korir (2011) for Kenya
andOseni and Winters (9) for NigeriaThey reported 59% and 17% respectivé@lye country

to countryvariationscould be dowro individual preferences in eithene job or combiningpbs

as wellas the availability of jobs in thébave menbnedcountries Also, it couldbe areflection

of the severity of the variation iyield and income level and the ratat which it necessitates
farmer®engagenentin off-farmincome yielding eativities, with a high rate representing a high
variation in yield and participation in efarm engagements and vice ver3able4.9 shows the
kind of work such farmers are engaged infafim as well as the number engage in each kind of

work and their respective proportions.
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Table 4.9 Gainful Off -farm Economic Engagements of Farmers

Gainful Economic Activities Frequency Percent
Masonry 8 12.9
Mechanics 4 6.5
Bar 1 1.6
Charcoal burning 7 11.3
Local spicesnaking 7 11.3
Pito brewing 8 12.9
Sale ofindigenous ca 10 16.1
Rice processing 5 8.1
Tobacco selling 2 3.2
Shea butter making 10 16.1
Total 62 100.0

Source: Field Survey Data (2017)

The numbers of farmers who are engaged in masonry, mechanics (repairs of bicycles and motor
bikes) and bar (sales of soft and strong drinks) area#swhereas those engaged in burning of
charoal, making offi o c a | spi ce,ss a( fed aowa d anwdkioogpe )sltea Isutteg a k e
rice processing and the brewing &dcal gin( i p iate@lfgmnales This findingis consistent

with that of van den Berg and Kumbi (20@8ho found females domitiag in businesses which

haveto do with the sale dbod and drinks in rural Oromia, EthiopiEhis is also the & in Ghana

due to the cultural orientation which classifies such jobs into male and female jobs.
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4.5 Formal Agricultural Insurance Contracts

Table 4.1Q Farmers who have formal insurance contracts

Response Frequency Percent
Yes 0 0.0
No 300 100.0
Total 300 100.0

Source: Field Survey Daf2017)
Noneof the farmers samplicurrentlyhave formalagriculturalinsurance contracas seen in Table
4.10 aboveNotwithstanding, data gathered from farmers also indicate that 90% ofrthersa
sampled as show in Tabdellbelow are willing to purchase or adopt agricultural insurance. For
farmers who werwilling to use agriculturahsurance, their reason for ratrrentlyhaving formal
insurance ishecause they did not have access to such productsratha@t matterresort to using
informal risk management methods {l@mm and offfarm). For the remaining 10% who are not
willing to use formal insurance, the reason for them not having and not going to use formal
insurance at least in the near future is because insurance is not necessary and by that they are
content with the methods they ai®ng to minimize their exposure. Thesasens are so because
formal agricultural insurance is still its buddingstagein Ghana unlike other developed countries
whereSkees and Barnett (2006) enumerated high cost of transaction, asymmetric information and
poor contract enforcement as somehaf teasons fahe nonusage by some fawers.

Table 4.11 Willingness to Adopt Index Insurance

Frequency Valid Percent
Valid | Not willing 30 10.0
Willing 270 90.0
Total 300 100.0

Source: Field Survey Daf2017)
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4.6 Willingness to Adopt Agricultural Insurance

4.61 Assessing/Nillingness to Adopt Agricultural Insurance

The factors that were used in the | ogistic
agricultural insurance are coefficient of variation of farm incg@¥Inc), farm size(FarmSize)

land occupancy statfjsandOcc)gender, number of years of farming experieff@mExp) off-

farm engagemeriOffFarmEng) marital statugMarital)and | evel of f ar mer 0 s
age(Age)is highly correlated with yeaof farming experience (0.809) as seen in the Tahi2
andwas therefore excludddom the analysisMoreover,years of farming experience was used

i nstead of bedaasdeng oldesdoes gat nessarily mean an individual hasore
farming years oéxperiencd than a younger persoAlso, government support was excluded from

the andysis because the results from the field survey indicated that none of the farmers sampled
had ever received government support for any past catastrophic weatherevastsuchannot

base on that to make informed decision as to whether they will be willing to adopt index insurance

Table 4.12 Correlation Matrix

CVInc | FarmSize | LandOcc | Age Gender | FarmExp | OffFarmEng | Marital | Educ
(CVinc |
FarmSize 0.028 1
LandOcc 0.057 | -0.487%* I
Age 0.028 | 0.390%* | -0.547** l
Gender 0.094 | 0437** | -0.485** 0.049 l
FarmExp 0.001 | 0.294%* | -0.523** | 0.809** | (.148* I

OffFarmEng | -0.013 |  -0.110 | 0.128** | 0,061 | -0381** | -0.025 l
Marital 00241 0034 -0.181| 0283**| -0.101] 0.236** 0.037 l
Educ 0.060 | -0.164** | 0127 | -0.410%* | 0.189%* | -0.285** -0.026 | -0.081 l

**_ Correlation is significant at the 0.01 level (2-tailed)
*, Correlation is significant at the 0.03 level (2-tailed)
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The logistic regression results fibre determinants of willingness to adopt agricultural insurance
is shown in Table 4.13 belowbut before that it is necessary to identify the reference categories of
the various categorical explanatory variables used in the binary logistic regression dfiedyigis.

the reference category for land occupancy status is family ovamet] Wwith LandOcc(1) and
LandOcc(2 being personally owned and rented respectivi&gondly, he reference category for
gender ifemale, withGender(1yepresenting male. Thirdly, the reference category fofawth
engagement is farmers who are econatttyeengaged offarm whiles OffFarmEng(1) represents
farmers who not economically engaged-faifm. The reference category for marital status is
widowed, with Marital(1) and Marital(2) representing married and single respectively. lthstly,
reference dagory for highest level of formal education attained is farmers with no formal
education, with Educ(1), Educ(2) and Educ(3) being farmers with basic, Junior High and Senior

High levels of formal education respectively.
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Table 4.13: Logistic Regession Outputs for Willingness to Adopt Agricultural Insurance

B S.E. Sig. Exp(B)

Step £ CVinc 7.87F | 3.578 .028| 2619.038
FarmSize .146 137 .286 1.157
LandOcc .043
LandOcc(1) 247 775 .750 1.280
LandOcc(2) -1.228 .705 .081 .293
Gendcer(1) -1.544 611 011 213
FarmExp -.021 .032 .507 .979
OffFarmEng(1) .105 .636 .869 1.111
Marital .044
Marital(1) 1.874 .789 .018 6.515
Marital(2) 1.451| 1.175 217 4.269
Educ AT74
Educ(1) 1.044| 1.116 .349 2.842
Educ(2) .002 .758 .998 1.002
Educ(3) -.656 .637 .303 519
Constant -.503| 1.533 743 .604
Cox & Snell R .095

Square
Pseudo R Nagelkerke R| 198
Square
Omnibus Tests 29.877 .003
Hosmer and Lemeshow Test 8.084 425
*p< 0.05

Source: Field Suey Data(2017)

The logistic regression results fibre determinants of willingness to adopt agricultural insurance
show that coefficients of coefficient of variation of farm income, gender and marital status are

statisticallysignificant.

The coefficienffor coefficient of variatiorwhichis a ratio of risk and return is 7.871 with an odd
ratio of 2619.038 This is positive and statistically significaimt determining willingnessit

indicates that thaigher the riskreturn ratioofa f ar me r 6 s, thé laghemthe likekthoooh
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of the farmer adopting agricultural insurance. This finding concurs with that of Seth, Ansari and
Datta (2009)who also found high risk correlating positively with willingness to adopt insurance
This is dso consistent with th riskreturn theory of high risk, high return in Finanbéoreover

every rational economic ageseeks avenue to minimize his/her risk to maximize returnis. Th
therefore explainghe positivity infarmer®willingness toadoptagriculturalinsuranceThe odd

ratio of 2619.038furtherimplies that farmers with higher variation in farm income are 2619.038
times more likely to purchase agricultural urance than farmers with lowask to returrratio of

farm income.This is the casebecausgeople with hgher risk exposugeare more aggressive in

seelng avenusto mitigate the exposure compared to those with lower risk exposures

Gender has a coefficient 61.544 and an odd ratio of .218.is negative and statistically
significant in determining Wingness to adopt agricultural insurandée coefficient of-1.544
indicates that a male farmer, would be less likely to adopt agricultural inswcamgared to a
female farmerThis finding is consistent with that bin et al. (2015) who also foundomen to

be more likely to adopagricultural insuranceompared to merThis also supportsthe popular
notion which hasalso beensupporéd in empirical literature that females are more risk averse
compared to me(Khuu and Weber, 2013Yhe odd ratio of213implies that a male farmer is

.213times less likely to adopt agricultural insurance than a female farmer.

The coefficient for married farmers is 1.874 with an odd ratio of 6.bifs. is also positive and
statistically significant in determining vilhgness to adopt agricultural insurantée coefficient
of 1.874 indicates that a married farmer, would be more willing to adopt agricultural insurance.

This finding is also agrees with that Oflah et al. (2015) This is probably the case because
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married farmers most likely might have to shtreir income with their depenadts, nuclear and/or
extended family memberand would more likely take any measure which stabilizes their income.
The odd ratis further support this assertion witiat a marriedarmerbeing6.515times more

likely to adopt agricultural insurance than a farmer who is not married (either single or widowed)
and that of the single being 4.269 times more likely to adopt agricultural insurance than a widowed

farmer

Land sizg(0.146) personally owning fartand (0.247) havingoff-farm engagemer{o.105)and
having lowerevel offormal educatiorpositivelyimpact onwillingness to adopt insurance @so
seen inother studies discussed tine literaturereview. Also, acquiring many gas of farmng
experiencg-0.021), renting farmland-1.228) and acquiring higher level of formal education (
0.656) on the other handegativelyimpact on willingness to adopt insurance as seen in extant
literature. However, all these variables siisticallyinsignificant in determining willingness to

pay for agricultural insurance.

4.62 Model Diagnostics

TheOmnibus Tests of Model Coefficients givee€hiSquare of 29.877This is significantait 1%.

The OmnibusTest tests the null hypothesis thacluding the coefficient of variation of income,

farm size, land occupancy status, gender, years of farming experiendarnofeéconomic
engagement and education in the model has jointly not significantly increased the ability to predict
willingness toadopt agricultural insurance. Hence, we therefore reject the null hypothesis and
conclude that they areintly significant.Also, theNagelkerke R Square in Table ibdlicates that

9.5% t019.8% of the variability in the dependent variable, willingnes@dopt agricultural
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insurance is explained by the independents variablashermorethe HosmerLemeshowtests

the fitness of the model with the data. The null hypothesis is that predictions made by the model
fit perfectly with the sampled data. Then-significantchi-square in Table l#hdicates that the
modelfits the catawell. Also, there is a moderate correct prediction for willingness to adopt

agricultural insurance of 89.3%.

4.6.3Model Prediction
The model shown below can now be usegrexictthe likelihoodthata farmerswill or will not
be willing to adopt agricultural insurance as a risk management method for mitigating yield and

income variability.

740 &&— D Mo XPOOE @ TOQE QO XXX d QO O &

Giventwo marriedfarmers, a male and a female with same coefficient of variation in farm income
of 0.291 (the mean CVInc from the descriptive statistics), thiegtibty that they will be willing

to use agricultural insurance are as follows:
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Therefore the probabilitthat amarried man and a married woman with CVinc of 0.28l1 be

willing to use agriculturainsuranceare 89% and 97% respectively.

4.7 Determination of Pure Premium as Against How Much Farmers ar@Villing to Pay

As much as it is necessary to know whether farmers are willing to adopt agricultural insurance as
a means to mitigating yield and imoe variability, it is however notugficient sinceprice also
playsakeyrole in the wideequationThus it isimportant to consider price sinegorbitant price
chargeson agricultural insurance contradts examplecould negatively affedarmer®adoption.

This sectionthereforeseeks to answer the thieshd fourthquestiors which achieve objectis3

and 4 It seeks taneasure therice (pure premium) of aveatherindexedinsurance whose index

is rainfallandto juxtapose it with what farmers arellivig to pay in order to arrive at a conclusion

on how much will be infarmers ability to pay should such an insurance product or contract be

created by insurers for Ghanaian farmers

4.7.1 Determination of Pure Premium of a Rainfalindexed Insurance Catract

In pricing indexedinsuranceHesset al. (2005) advisthatyield losses should positively correlated
with the respective index being usetherwiseabasis risk might aris@ his is the risk of a miss
match between premiums received and paydiith has adverse effect on parties to the insurance
contract.In view of this the study firsseeks tastablish the relationship that esibetween yield

and rainfall, the index being used to determine the price for this index insurance.
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4.7 2 Relationship between Rainfall and Yield in the Upper West Region

Annual yield data were matched with annual rainfall data for the period of 2000 to 2015 and used
to establish the relationship between them. The period above was used because of unavailability
of data for some of the years prior to 20@0so, annual rainfall data and annual yield for Wa
Municipal was used as proxies for the region. Figuteasid Table4.14 are the results showing

the relationship between rainfall and yield for mae@rime crogor most staple foods in Ghana.

Table 4.14 Regression of Rainfall on Maize Yeild for the Wa Municipal

Coefficients Standard t Stat P-value
Error
Intercept 0 #N/A #N/A #N/A
Annual Rainfall 11.67946 1.442942 8.094198  7.45E07

Sour ce: R e alysisaof dath feom &sFA anad GMet (2017)

Figure 4.1: Graphical representation of the relatiorship between rainfall and yield
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Figure 41 shows that rainfall is pdssely correlated with yield and hence a fall in annual rainfall
indicates a fall in yield. It however does not show a perfect positive correlation since years like
2002, 2005, 20011 and 2013 indicates the vice versa, showing negative cogdlatwaa

rainfall and yield.This may be attributed to the use of improved seeds which might not need so
much water to thrivéNotwithstandingit shows a significant patterns of correlation between them.
Also, Table4.14 show a positive correlation between ralhfad yield with a positive coefficient

of 11.67 which is significant at 95% confidence level. In conclusion, both the graph and regression
indicate positivgthough not perfectjelatiorship between yield and rainfall. This is castent

with the findingof Katie School of Insurance (2011) who found same in the Northern Region of
Ghana.This positive relationship therefore permits wierainfall as an index to price index

insurance contract for farmers in the area of the study.

4.7 3 Derivative price measure of calculatingpure premium for Rainfall Index Insurance

The variables used in thiterivative measuref calculaing the actuariaffair) value of thendexed
insurancewhich is also known as the pure premiane sum insured, crop growth days, tegg
levels of index, trigger days, interest rate and time. The sum insutleel amount of the farmer
expects to earn fro his or her harvest againghich he/she wants to insure its variability. It is
represented in the formula 8§ The crop growth dayis the planting to maturity period of the
cropbeing insurd. This is represented in the formula@SD. TheCGD is calculated by dividing
the number of dayd takes to cultivate the crdpy the number of days in a year. The trigger
represented as is the level of the index (rainfall) below whidafrought is perceivetb have
occurredand indemnityexpected to be paid to the insured. The leveltheindex represented

with L are the possible levels the index (rainfall) could fall below the triggerg@iridaysTD is
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the length of time (in days) that trigger must persist to warrant payment of indemnity. The interest
rate,r is the rate at which the payout is discount to its present value as well as the rate at which
the premiums can be invested by thgurer. Timet is the periodf the insurance contract which

is also the period fromlantingto maturity of the crop being insured. This is calculated by dividing

the number of month from planting to maturity divided gy humber of months in a year.

The GAIP, the only agricultural insurewhich is in the process afolling out its maiden
commercial drought index and mujteril insurance products has established that droughsexist

if rainfall recordedduring the rainyplanting season is below 2.5 nparday axd persist for 10
consecutive days in any of the insured cropos

with an accumulated rainfall below 25 mm

Thederivative measure faralculating pure premium is therefaepressed as:

e e a. HYMAE AE
0 OAI B®I ”“ASA

p TihT (5)

4.7.3 ModelTesting

Using maize as the crop to test the model, the premium rate given the following data is calculated

below:
Rainfall trigger level[T) 2.5 mm
Range of values below triggdr)( 0to2.5mm
Crop growth months 4
Number of months in a year 12
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Time (t) 0.333333

Interest ratdr) (BoG T.Bill rate as at March 2017) 0.175103

Sum insuredSl) GH¢ 1000
Crop growth day$CGP) 120
Trigger dayqTD) 10
g 8 7 8 B°d 2
sy g g Narpr s u 8
E’l "Hi (HEPR zpninbt b

Taking another farmers who intends to insure¢@f0.00 for this same products, the premium

percent wil be:

"E HT iRED zpmmnbt b

The full output of the how the pure premium is calculated is shown in Appendix II.

The resultsmply that rrespective of the amount farmsevill bewilling to insuretheir yield for,
once it is the same insurance contract or poliogertakenfor the samecrop with the same
characteristicseach will have to pay the same percentage of his/herrsumeid Also, the 4% is
the actuariafair value orthe purepremium withoutanyloadingsuch as administrative charges or
processing fee and profit margins of the insufBuus, given an agricultural insurance with a
market price of 10% suggests that themaining 6% is catering for the loading factor
(administrative expense, taxes, processing fee, profit margin, safety bufferTle&c4% pure
premium arrived at from the derivative elicited in this stiglgot far from the finding oOzaki

(2009) who geda hierarchical Bayesianadel and found a premium rate of 4.87%.
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4.74 How Much are Farmers Willing to Pay for Rainfall-Index Insurance

The esult from the dateollected as presentedTable4.15 below indicates that only6.7% of the sampled
farmes, also representing 18.55% of the farmers who are willing to adopt ianettdinsurancewill be
willing to pay a premium below of 10% of the sum insuB&cb6%wf the 90% of the farmeveho are willing

to adopindex insurancand also representii@3% of farmers sampledill be willing to pay a premium

of 10% d the sums insuredhterestingly, 23.4% of those who are willing to adopt this risk management
measure are even willing to pay as much as 10 % to 30% of sum insured should they hawetlaiscess
measureThis further gives an indication that farmarsnot only willing toadoptagricultural insurandeut

will also be able to pay offeredto them.

Table 4.15 Premium percent farmer will be willing to pay

Percentageof Sl as Premium | Frequency Percent
0% 30 10.0
2% 4 1.3
3% 7 2.3

3.5% 2 0.7
4% 5 1.7
5% 30 10.0
6% 2 0.7
10% 150 50.0
15% 17 57
20% 32 10.7
25% 16 5.3
30% 5 1.7

Total 300 100

Source: Field Survey Data@17)

68



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.0 Introduction
This chapter summarizes the whole study on agricultural risk management options and pricing of
indexed insurance in Ghana, the main findings and the contribution of the study as well as the

recommendations for policy implementation andifar studies.

5.1Summary of Findings

This research focused on identifying the most pervasive risks faced by farmers, the kind of risk
management methods and straggegihey utilize in managing sucisks and whether they are
willing to use agriculturainsurance. The study also touchednaeasuring pure premium using a
proposed derivative measure of pricing insurance and juxtaposing it how much farmers who are

willing to adopt agricultural insurance will be willing to pay for such a contract or product

All the farmers (100%) outlined drought as the most prevalent and devasisiinigey face in

their farming activitieswith the others being storm and pes$his could be attributed to the
continuous increase i n Gha radrasane manthlyarainial a | t e
which has the potency of increasing drought incidences. None of the farmers is currently using

any formal insurance contract with reason either being the unavailabifiyrictiltural insurance

then ora sheer lack of needor thar use. However, farmers make use of a portfolio of sorae on

farm and/or offfarm risk management strategies. The most common strategies employed by
farmers are mixed cropping, use of improved seeds and timing best planting time. Other fairly
used gtategies are formation of cooperative, mixed farming and seasonal migration due to the lack

of irrigation facilities. Quite a number of the farmers (20.7%), majority of who are females (16.3%)
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supplement their farm incomes with income from4fiamm activiies.

90% of the farmers are however willing to adopt agricultural insurance. B$nggstic regression
model, threeariables were significastatisticallyin determining willingness to adopt agricultural
insurance: coeffi@nt of variation of farm icome,genderand marital statug=armers with higher
coefficient of variation in farm incomes were more likely to adopt agricultural insurbacele
farmews and married farmers were found w@rhore willing to useagricultural insurancthan male
farmersand umarried farmersi-arm sizeland occupancy status, €drm engagemerandlevel

of education positively impact on willingness but are however not significant in determining
willingness to adopt insurancéears of A&rming experience also negativetypact on willingness

but is however in significanh determining willingness to adopt insurance

Rainfall was found to be positively correlated with yieltlavas therefore used as index to
formulate a derivative measure fmlculaing pure premium ér rainfall index insurancehich is

a more welcoming type of agricultural insurance for a country like Ghana who is developing it
insurance sectof he derivative pricing nasure formulated yieldedpurepremum rate of 4% of

sum insuredexcluding loadag factor and profit loading of the insurer) for an index insurance for
maize against drought.3.3% of those willing to adopt insurance diateat they will bewill to

pay a premium of 10%f sums insureavith the remaining 16% only willing to pay a gmium

less than 10% of the sum insured.
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5.2 Conclusion

This study attempted to establish the prevalent risks facing crop farmers indbldanaomeand

risk management strategies employed by mitigate the risks being faced. It also sought to
empirically determine whether farmers are willing to adopt agricultural insurdimeéactors that
influence their willingnessdetermine premiumand toexamine how much farmers will be willing

to payfor rainfall indexed insurancé&rom the studyit was foundthat drought, stormspests,

floods and bush fires are the risky peril that farmers face, with drought havimgsheevastating
consequencesonfae r s 6 y i el dke stady dlso revealedathmixed cropping, use of
improved seeds, timing plantingjxed farming, farmer cooperatives)gaging in other profitable
off-farm economic activities, seasonal migration, and storing of excess yield for future sales are
the strategies farmers adopt to mitigate the risks theyTacewas due to the fact thaefarmers

do not have access to formal agricultural insurance. It was also found that farmers are willing to
adopt agriculturainsuranceThe variation in farm income, gender and marital status of a farmer
are the factors that significantly impactoha r mer 6 s wi | | i ngn &isafly,it o ado
was observed that farmers, though willing adopt agricultural insuranitdjowever savour a

premium rate of 10% or belowef sum insured

5.3 Policy Recommendations

Following from the findings fostudy which pointed out the risks that famers face, there is the need
for policiesto be put in placdy governmento intensifyeducationand agricultural extension
services, construct irrigatiofacilities, and enhanceaccessibilityof agricultural insiranceto

farmers all over the country
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The positive correlation between rainfall and yield found is an indication of reductithre in
probability ofbasis risk and the willingness of farmers to adopt insurance form a solid base for
takeoff of index insrance in particulain Ghana Stakeholdex such as banks, insurance
companies and government institutions should come on boandke use of the availability of

market base thielp grow this budding branch of the developing insurance sector. The coming
together of thesstakeholdersvill strengthen the protection base of the insuraeme increase
farmersodé credul ity and.Withstheg expeotéd faangimconesildeihgu r a |
assured by the use of insuranf@merscanacceess credit fromihancial ingitutions to expand

which will eventuallyboost the growth of the agricultural sectmigrease GDP, reduce poverty

and increase economic growth and development.

The derivate measufer pricing index insurance put forward by this study cao dle used by
GAIP and other incoming agricultural insurers in the determination of fair premiums. It can be

used to improve existing ones and help develop other pricing measures.

5.4 Further Research

This study focused othe determination of whiber famersare willing to adopt agricultural
insuranceor not A further study can consider assessing the leveiich farmers are willing to
use agriculturainsuranceand the type of agricultural insurance they prefféoreover, thestudy

did not cover thempact having agricultural insurance could hawveoatput since agricultural
insurance is in its inception stageless developed countries like Ghasafuture study to that
effect would bevaluable. In addition, it will be advantageous to haveeotBtudies on other

approaches tpricing yield index insurance and muyteril insurance.
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APPENDICES
Appendix |: Questionnaire
UNIVERSITY OF GAHANA
This study is conducted under University of Ghana. This study is about the agricultural risks
farmers face, the risk management methods they use, whether they will wdliagopt
agricultural insurance and how much they will be willing to pay for it. Your help in answering

these questions is highly appreciated. Your responses will be treated confidential.

Biographical Data
1. Age: ¢ééeéeéeée. years
2. Gender{tick one) Male /Female
3. Marital Status{tick one) Married / Single / Divorced / Separated / Widowed
4. How many people are in your househol d? éeé
5. What is the highest level of formal education you have iaxk?one)
(@) Not at all (b) Primary (c) JHS (d) SHS (e) Tertiary
6. Do you farm?tick one) Yes / No

7. How many years have you been farming on yo

Farm Structural Characteristics

,,,,,,,,,,,,

1. Whereisyour farmlocated®i st ri ct: éeééeeééeeéée.
2. What is the size (area) of your farm? In total (acje: é éééée e é é é
3. Area of | and devoted to crops (acres): ééé

4. What kind of crops do you growfck all applicable)
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(a) Cereals (b) Tubers (c) Vegetables (d) Others

5. Which crop(s) specifically? ééééececeeeeeééé

6. What has been your farm yidior each of the past five years?

Year Area (acres) Farm Income GH(¢)

2011

2012

2013

2014

2015

7. What form of land ownership do you hol(tizk one)

(a) Personally owned (b) Rented/Leaseed (c) Use family farmland

Risk and Risk Management

1. Tick the kinds of risk that affects you agricultural activitiéstk as many as affect you)
(a) Production related risks (c) Institutional/Decisiormaking related risk
(b) Price/Marketing risk

2. What of these do you consider most riskiyék one)
(c) Production relad risks (c) Institutional/Decisiormaking related risk
(d) Price/Marketing risk

3. Which kind(s) of production related risk is affecting your farm yields and incomes?
(a) Drought (b) Flood (c) Bush fire (d) Storm (e) Othersééééééé.

rrrrrrrrr

4. Which of the abovéin Quedion2)i s most prevalent? ééééeeceec
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5. How do you manage the production related risks to reduce yield/income varigitiky?

all applicable)

(a) Mixed-cropping (9) Mixed farming

(b) Seasonal migrations (h) Irrigation

(c) Growing resistant varietge (i) New crop varieties
(d) Avoiding the use of risky technologies () Timing of planting

(e) Store crop and spread sales over the year or longer time
6. Have you ever received government support when an adverse weatié¢roccurred?
(tick one) Yes / No
7. Do you engaged in any economic activity besides farmftigone) Yes / No
fyes mention the kind of activity (ies) éc¢
Insurance arrangements
1. Do you currently have an agricultural insurance poligigk one) Yes / No
If yes
(1) Which kind of crop insurance policy?
(a) Index Insurance (b) Traditional Indemnity Insurance
(i) What amount are you insured for?
INGHCt er ms: éeéeéeéeée
(i) How much do you pay each year/planting season for thaamce (average)?
INGH¢t er ms: éeeéeéée

As a percentage of the sum insured: éécéeeé

If no, why not?(please explain)
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(a) Too expensive
(b) Not necessary
(c) 1 use other risk management techniques
dOt hers éééééeéécéécééecééecéecéecéeeceéc
. Are you willing o buy/adopt Agricultural Insurancétick one) Yes / No
. How willing are you to use Agricultural Insurance?
(a) Very willing (b) Not so willing (a) Not willing
If you were to insure your expected farm income for this year af G1¥0.00, what is the
highest pemium you would be willing to pay for insurance?
INGHCt er ms: éeéeéeéeée

//////

As a percentage of the sum insured: eéeééeeé
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Appendix Il: Computation of pure premium

VARIABLE IN THE PURE PREMIUM MODEL VALUE
Rainfall trigger leve(T) 2.5mm
Range of values below trigger, 0to2.5mm
Number of possible outcomes frdho 2.5 mm 26
Crop growth months 4
Time (t) 0.333333
Number of months in a year 12
Interest ratdr) (BoG T.Bill rate as at March 2017) 0.175103
et 0.94333
Sum insuredSl) GH¢ (for scenario 1) 1000 GH¢ 8.333333
Sl per day | Sum insuredSl) GH¢ (for scenario 1) 100 GH¢ 0833333
Crop growth day$CGP) 120
Total percentage 100
Probability 0.038462
Number of possible outcomes 26
Trigger dayqTD) 10
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Scenario 1. Computation of pure premium with a sum insured olGH¢ 1000.00

Occurrences | Rainfall | Possible | Proportion | Probability | SI per Expectations
Trigger | Rainfall of loss in day (EXP)
per day rainfall
P(T-L)/T
(T) (L) (T-L)T P SI/CGD *él,fCl?}D
| 2.5 0 1 0.038462 | 8.333333 0.320512821
2 2.5 0.1 0.96 0.038462 | 8.333333 0.307692308
3 2.5 0.2 0.92 0.038462 | 8.333333 0.294871795
4 2.5 0.3 0.88 0.038462 | 8.333333 0.282051282
5 2.5 0.4 0.84 0.038462 | 8.333333 0.269230769
6 2.5 0.5 0.8 0.038462 | 8.333333 0.256410256
7 2.5 0.6 0.76 0.038462 | 8.333333 0.243589744
8 2.5 0.7 0.72 0.038462 | 8.333333 0.230769231
9 2.5 0.8 0.68 0.038462 | 8.333333 0.217948718
10 2.5 0.9 0.64 0.038462 | 8.333333 0.205128205
11 2.5 1 0.6 0.038462 | 8.333333 0.192307692
12 2.5 1.1 0.56 0.038462 | 8.333333 0.179487179
13 2.5 1.2 0.52 0.038462 | 8.333333 0.166666667
14 2.5 1.3 0.48 0.038462 | 8.333333 0.153846154
15 2.5 1.4 0.44 0.038462 | 8.333333 0.141025641
16 2.5 1.5 0.4 0.038462 | 8.333333 0.128205128
17 2.5 1.6 0.36 0.038462 | 8.333333 0.115384615
18 2.5 1.7 0.32 0.038462 | 8.333333 0.102564103
19 2.5 1.8 0.28 0.038462 | 8.333333 0.08974359
20 2.5 1.9 0.24 0.038462 | 8.333333 0.076923077
21 2.5 2 0.2 0.038462 | 8.333333 0.064102564
22 2.5 2.1 0.16 0.038462 | 8.333333 0.051282051
23 2.5 2.2 0.12 0.038462 | 8.333333 0.038461538
24 2.5 2.3 0.08 0.038462 | 8.333333 0.025641026
25 2.5 2.4 0.04 0.038462 | 8.333333 0.012820513
26 2.5 2.5 0 0.038462 | 8.333333 0
Z(EXP) 4.166666667
e’ (r*t) * L(EXP) 3.930429427
Pure premium= [e”(r*t) * Z(EXP)|*trigger days 39.30429427
Premium as a percentage of SI 0.039304 4%
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Scenario 2: Computation of pure premium with a sum insured oGH¢ 100.00
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