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Abstract

Weather vagaries, inconsistent government policies and market
imperfections make things difficult for smallholder farmers to predict the
future with certainty, thus, there is a need to understand their behavior
towards risk. It isin the light of this that this study was conceptualized to
determine risk attitudes of rice farmers participating in IFAD-VCD
programme in Niger Sate of Nigeria. Cross-sectional data of 2018
cropping season was collected on a fortnightly basis from 110 IFAD rice
farmers through a structured questionnaire complemented with an interview
schedule and the collected data were analyzed using safety-first rule
approach and Tobit regression model. The empirical evidence showed that
most of the farmers were risk-averse owing to lack of complete market
information in spite of the technical and input-output market support
offered by IFAD programme in the study area. However, the major factors
identified to be affecting farmers preference for risk in rice production
were the problem of glut which causes price dampening and high agro-
input prices in the studied area. Therefore, the study recommends the need
to strengthen the linkage between the farmers and off-takers, subsidizing
farm inputs and also providing farmers with adequate market information
in order to allay the fear of market imperfection in the studied area.
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I ntroduction

The fear of capital loss by small-scale farmers in Nigeria owing to lack of
economic capital, and agricultural enterprise being bounded by uncertainty e.g.
weather vagaries, the spread of pestsand diseasesetc., has been aseriousthreat
to agricultural investment in the country. Amaefulaet al. (2012) cited that small-
scale farmers are naturally keen to avoid taking a risk which might threaten
their livelihoods due to the potential negative outcomes of risk, thusthey are
willing to sacrifice their potential income to avoid risk or uncertainty. This
behaviour influencesthelevelsand typesof farm inputsused by them and the
aggregate levels of output they produce.The consequences of this risk and
uncertainty phenomenon have kept productivity inagricultural enterprisesiow,
despite al interventions aimed at ensuring food security. Therefore, due to
this inherent risk associated with agricultural production, these farmers,
especialy the smallholder category, are not able to meet-up with their basic
household needs. According to Modley and Verschoor (2003), theviciouscircle
of poverty takesmany formsbut one key element in many versionsof the spiral
In many environments is risk aversion. If poor people are risk-averse to the
extent that they are unwilling to invest in the acquisition of modern inputs
becauseitinvolvesrisks, they will remain poor.

Picazo-Tadeo and Wall (2011) reported that agricultural production being
subject to risk hasadirect consequence on thefarmers' attitudestowardsrisk
as it influences their input choices owing to production risk. The time-lag
characteristics associated with agricultural production activities inhibits
accurate prediction of expected output and their prices, thus increasing the
concern of risksand uncertainty (Amaefulaet al., 2012).

Literature has shown strong evidence of resource-poor farmers being averse
torisk (Moscardi and de Janvry, 1977; Binswanger, 1980; Antle, 1987) dueto
the associated impacts of risk and uncertainty on the households' production
and consumption decision. Besides, Abayomi et al. (2013), reported that in
recent years, risks have rivaled profitability as ameasure of performance for
producers. These general conclusions and observations have stimulated
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considerableresearch into the effects of risk onfarmers economic decisions.
To add to the current literature, more needsto be done because research on the
economicsof risk infarming businesses has not been explored and documented
In some places.

In Nigeria, particularly the study area, to the best of our literature review
horizon, thereislittle or no documented empirical evidenceon studiesinvolving
risk in crop farming business supported by International Fund for Agricultureal
Devopment (IFAD) agricultural programme. Moreover, knowledge of how
smallholder farmers make economic decisions under risk is important in
determining the strategies and policies to be formulated for agricultural
development. Itisinview of thisthat the need to determinetherisk attitudes of
rice farmers participating in the IFAD programme in Niger State of Nigeria
was conceptualized.

Objectives
The specific objectives were:
1.To determinetherisk attitudes of the participating farmersand the

2. Factorsinfluencing therisk attitudes of the farmersin the studied area.

Resear ch M ethodology

Niger state is located on latitudes 8°20'N and 11°30’'N of the equator and
longitudes 3°30'E and 7°20’ E of the GMT. The agro-ecological zone of the
stateis northern guinea savannah with afringe of southern guineasavannahin
MokwalL oca Government Area(LGA). Themagor occupation of theinhabitants
iIsfarming and it iscomplemented with civil servicejobs, artisanal, craftwork,
Ayurveda medicines and petty trade. By using a structured questionnaire
complemented with an interview schedule, field survey dataof 2018 cropping
season was elicited from atotal of 111 rice farmers sampled through multi-
stage sampling design. Inthe state, only five (5) Local Government Areaswere
chosen asthe pilot phase for the programme with Agricultural ZoneA (Bida)
and C (Kontagora) having two L GAseach namely Bidaand Katcha; and, Wushishi
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and Kontagorarespectively, while Zone B hasone participating LGA viz.Shiroro.
In the first stage, for Agricultural Zone A, one LGA vizKatcha LGA was
randomly selected; for Zone B the only participating LGA viz.Shiroro LGA
was automatically selected; whilefor Zone C, Wushishi L GA was purposively
selected based on its comparative advantage asriceis produced throughout the
year owing to the presence of Tungan Kawo irrigation dam. Inthe second stage,
two villages were randomly selected from each of the chosen participating
LGAs. Thereafter, two active co-operative associations from each of the
selected villages were randomly selected. It is worth noting that Microsoft
excel inbuilt random sampling mechanism was used for the random selection
of the villages and the co-operative associations. In the last stage, using the
sampling frame obtained from the International Fund for Agricultural
Development - Value Chain Development (IFAD - VCD) office (Table 1),
Cochran’sformulawas used to determine the representative samplesize. Thus,
atotal of 111 activericefarmersformed the sasmplefor the study. The collected
datawere analyzed using amultiple regression model (OLS) and safety-first
rule approach in conjunction (first objective), and Tobit regression model
(second objective). The Cochran’sformulaused is shown below:

S (riiN1) ............................................................................................... (1)
1.96)?2
2 62 D e e e )
Where:

n, = adjusted sample size for finite popul ation

n =samplesizefor infinite population

N = population size

p = proportion of the population having aparticular characteristic
q=1-p

€” = error gap (0.07)

Thus,p=0.40andg=1-0.60=0.50
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Table 1. Sampling Frame of Participating Farmers

LGAs Villages Co-operative Associations SF SS
Katcha Baddegi Managi Badeggi FarmersCMPS 24 10
Aminci Ebanti Twaki CMPSLtd 25 10
Edostu  Edotsu Co-Operative Credit &
Marketing CMPS 25 10
Edotsu Jinjin WugakunYemaCMPS 25 10
Shiroro  Baha BahaAbmajezhin Cooperative
Multi-Purpose Society Ltd 15 7
Abwanubo Ngjeyi Devel opment
Association 18 8
Paigado PaigadoAchagebwaDevelopment
Farmers Soc. 25 10

Paigado Farmers Cooperative Society Ltd 25 10
Woushishi Bankogi Bankogi Alheri Farmers Coop.

Multipurpose Soc Ltd 22 9
Bankogi Gwari Nasara CMPS 16 7
Kanko KankoArewaFarmers 25 10
Kanko Unguwar Ndakogi Cooperative
Multipurpose Society Ltd 25 10
Total 270 111

Source: IFAD-VCDP farmers' database, 2018
Note: SF and SS mean sampling frame and sampl e size respectively.

Model Specification

The multiple regression model estimated by ordinary least square (OLS) is
presented below:

Implicit form
Y=f(X,X,, X5, Xjeonnen. D TP 024
Explicit form
Y= G+ By X+ BoXa 4 BaXg+ ByXy e o 8K o (3)

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



64 M.S. Sadiq, I.P. Sngh, M.M. Ahmad, B.l. Usman, J.B. Yunusa and U. Ahmad

Where;
Y = Output of rice (kg)
X,=Farmsize (ha)
X,= Seeds (kg)
X,;=NPK fertilizer (kg)
X =Ureafertilizer (kg)
X.= Herbicides (Itr)
X, =family labour
X =Paid |labour (manday)
X, = depreciation on capital items (3¥)
B, = Intercept
B, . = Regression coefficients
g, = Stochastic
Thefunctional formsfitted into the specified equation are asfollow:
(a) Linear function
Y =B,+B,X* B, XK+ B XKy + B X F € (4)
MPP= 3
Elasticity= g * ¥ /¥
(b) Semi—og function
Y =g, + B loghk, + flogk, + BlogXy oot B logX + S (5)
MPP = /¥
Elasticity= g/v
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(c) The Cobb Douglas (double log) function

logY= g, + flogX, + f.logX. + BilogXy v oot BlogX, + £, e, (6)
MPP= B* 7%

Elagticity = g

(d) Exponential function

10gY= g, + 1 X1 4+ BaXo + BaXg e v v Xy F B (7)
MPP= g* ¥

Elasticity= f* x

Safety-first Approach Method

Following Moscardi and deJanvry (1977), the safety-first approach used to
generaterisk aversion parameter (Ks) for each farmer is shown below:

Where; K_ istherisk index of i farmer; 6 isthe variance parameter; P isthe
unit price of the chosen most influential input for i*" farmer; W. isthe quantity
of the chosen most influential input of thei® farmer; P, iIsthe unit price of the
output of i farmer; f isthe elasticity coefficient of output with respect to
the chosen input; and, H, isthe mean of the output. The researchers did not
adopt the classification devel oped by Moscardi and de Janvry asthe mean and
the standard deviation ( + 0.5 = §5) of therisk aversion parameter K_ were
usedto classify thefarmersin the studied areainto three (3) distinct categories
aspresented below:

0<K,<2.286=Low risk aversion/ Risk-preference
2.286 < K <2.305 = Intermediate risk aversion/ Risk-neutral
2.305 <K _<2.329 = Highrisk aversion/ Risk-averse
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Tobit regression model

The Tobit model assumes:

FF =@ 4 X8 4 S 9)
V= 4 Xy + X+ Xafy + Xofyt+ Koo+ o F oyt 5 (10)
Where:

Y * = Risk Index valuefor i™ household; X = Yield (kg); X,= Marital status
(married =1, otherwise=0); X ;= Education (years); X ,= Sicknessof household
member (yes=1, otherwise =0); X .= Extension visit (number); X =Accessto
credit (yes= 1, otherwise=0); X_= Seed variety (improved = 1, local =0); X .=
Gender (male =1, otherwise = 0); X = Age (year); X = Household size
(number); X, =Annua income (3%); X ,= Farming Experience (year); X ;= Non-
farm income (yes =1, otherwise = 0); X ,= language spoken (number); X .=
Security threat (yes =1, no = 0); X, = Household commercial index (HCI);
X = Seed cost (high=1, low =0); X_, = NPK fertilizer cost (high =1, low =0);
X, = Ureafertilizer cost (high =1, low =0); X, = Herbicides cost (high =1,
low =0); X, = Human labour cost (high =1, low =0); X, = Kcal consumption
(recommended (= 2250 kcal) =1, otherwise 0); X, = Poverty depth (poor =1,
otherwise =0); X,,, = Food security status (secured =1, otherwise =0); B=
Intercept; B, . = vector of parametersto be estimated; and, ¢, = Error term.In
partitioning the operating capital cost items this formula: ¥ + 0.5+ sp was
used, wherethevalue 2 7 + 0.5 = 55 Was considered high while the value
Z ¥+ 0.5« spwasconsidered low.

Resultsand Discussion
Risk Attitudes of the Participating Farmers

Thelinear functional form was chosen asthe best fit among all the functional
formsfitted into the specified equation asit satisfied the economic, statistical
and econometric criteria of the method of estimation used i.e. ordinary least
square (OLS) (Table 2). Furthermore, the estimated coefficient of farm size
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wasfound to be the primusinter pares among the least-squaresfound to have a
significant influence on therice output, thus chosen asthe factor to determine
the risk attitude coefficient of the participating rice farmers in the studied
area. Theresults showed that majority of the participating farmers were risk-
averse (64.0%) owing to incomplete market information as the programme
input supplier and off-taker linkages supports are not reliable given that they
operate in the same environment that is subject to market imperfection (Table
3). However, 30.6 per cent identified to have apreferencefor risk isdueto the
confidencethey haveinthetechnical support, input and output linkages provided
by the programmeinthe studied area.

Table 3. Risk attitudesof ricefarmers

Category Frequency Per centage
Risk-preference (0 < 2.286) 34 30.6
Risk-neutral (2.286 << 2.305) 6 5.4
Risk-averse (2.305 2.329) 71 64.0
Total 111 100

Source: Field survey, 2018

Factorsinfluencing Risk Attitudes of the Participating Farmers

Thediagnostic test statisticsviz. test for normality of theresidual showed that
themodel failed thetest of normality given that the error termisnot normally
distributed. However, thisisnot considered a serious case given that naturally
in most scenario data are not normally distributed. In addition, the test for
multicollinearity of the explanatory variables showed the absence of acollinear
relationship between the variablesasthe explanatory variablesvarianceinflation
factors(VIF) werelessthan thevaueof 10.0. Furthermore, with thesignificance
of the estimated Chi? value at less than 10 per cent degree of freedom, this
Indicatesthat the Tobit regression model isthe best fit for the specified equation
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and the estimated parametersincluded in the model aredifferent from zeroi.e.
they exert influence on the risk attitudes of the farmersin the studied area
(Table4).

A cursory review of the results showed that risk attitudes of the farmerswere
influenced by nutritional status, yield, educational status, accessto credit, seed
variety, commercialization index, language spoken, household size, cost of
seeds, cost of NPK fertilizer, cost of ureafertilizer and cost of herbicides as
indicated by their respective estimated coefficientswhich were different from
zero at 10 per cent degree of freedom.

The negative significance of the nutritional status coefficient indicatesthat the
farmerswerenutritionally balanced i.e. those that meet the recommended kcal
intake of 2250 kcal had a preference for risk. Therefore, the marginal and
elasticity implications of a unit increase in the kcal intake of a farmer will
make him reduce his aversion towards risk by 0.007 and 0.0004 per cent
respectively. The negative significance of the coefficient for household member
sickness showed how a case of non-ill health among the farm family of
participating farmers encouraged them to have a preference for risk as his
capital isnot affected by medical expenditure coupled with no psychological
trauma. Thus, the marginal and elasticity implicationsof aparticipating farmer
with no case of ill-health among the farm family will lead to adecreasein risk
aversion by 0.0019 and 0.00095 per cent respectively.

Farmerswho used improved variety other thantheloca variety haveapreference
for risk dueto thetendency of having ahighyield which will trandatetoahigh
income if the prevailing market is remunerative as shown by the negative
significance of the estimated coefficient for seeds variety. Thus, the marginal
and elasticity implications of afarmer who used improved variety will make
him reduce hisrisk aversion by 0.0076 and 0.0035 per cent respectively. The
negative significance of the household size coefficient revealed that alarge
farm family composed of able-bodied people has a preference for risk due to
multiple income streams which accrue to the household owing to income
remittance by the household members. Therefore, the margina and elasticity
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implications of aunit increasein the household size of afarmer will make him
decrease hisrisk aversion by 0.00017 and 0.00063 per cent respectively.

The negative significance of the estimated coefficient of language spoken
showed how communicating in more than one language enables afarmer to
integrate into the global farming community viz. having adequate information
about innovations and market information, thus making him have preference
for risk as compared to his counterpart who will remain confined to his
immediate farming environment if he speaksonly onelanguage. The marginal
and elasticity implications of an additional language spoken by afarmer will
make him decrease his risk aversion by 0.00098 and 0.0013 per cent
respectively.

Farmers with a good market for their product have a preference for risk as
indicated by the negative significance of the estimated coefficient for
commercialization index. Therefore, the marginal and elasticity implications
of aunit increase in afarmer’s marketed surplus will make him reduce his
aversion for risk by 0.0072 and 0.0021 per cent respectively. Low costs of
operating capitals owing to subsidy encouraged the participating farmers to
have a preference for risk as indicated by the negative significance of the
estimated coefficients associated with the operating capitals. The marginal
implication of low costs associated with seed cost, NPK fertilizer cost, urea
fertilizer cost and herbicides cost will decrease therisk aversion attitude of a
farmer by 3.59E-7, 3.398E-7, 6.74E-7 and 9.998E-7 respectively. In addition,
the elasticity implication of low costs associated with seed cost, NPK fertilizer
cost, urea fertilizer cost and herbicides cost will decrease the risk aversion
attitude of afarmer by 0.0031 per cent, 0.0055 per cent, 0.0059 per cent and
0.0034 per cent respectively.

The positive significance of the yield coefficient showed how fear of glut in
the market which dampensthe market price makesfarmersrisk averse. Thus,
the marginal and elasticity implication of a unit increase in the yield of the
farmers will increase their risk aversion by 7.45E-06 and 0.0119 per cent
respectively. The positive significance of the education coefficient revea ed
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Table 4. Factorsinfluencing risk attitude of IFAD ricefarmers

Variables Cosfficients t-stat | Eladticity VIF
Constant 2.34008(0.01533) | 152.6*** -
Yield 7.624E-6 (1.36E-6) | 5.626*** | 0.0118%44 | 1.703
Marital status —0.00083(0.0044) | 0.187"S |-0.0002941 | 1.743
Educational level 1.84E-5(1.10E-5) 1673¢ | 00001246 | 1433
Kca consumption —0.00685(0.00277) | 2.478** |-0.0004988 | 1.827
Sickness —0.0019(0.00077) | 2.468** |[-0.0009449 | 2214
Extensionvisit —0.000195(0.00031) | 0624 |[-0.0006487 | 1558
Accessto credit 0.00077 (0.00195) 0395 | 0.0001499 | 1627
Seed variety —0.0076 (0.0046) 1.668* |-0.0034502 | 1.266
Gender —0.0064(0.00595) | 1.081Ns [-0.0027118 | 1.638
Age —9.39E-5(0.00017) | 0.551"s [-0.0016703 | 3408
Household size —0.000169(0.00005) | 3.38*** |[-0.0006249 | 4.367
Annual income (2g) | —7.07E-10(2.61E-9) | 0.270% [-0.0001548 | 1.986
Farming experience | 8.92E-5(0.00019) 0.460M | 00009016 | 4.184
Non-farmincome 0.00011(0.0020) 0.053"s | 0.000056 1.469
Language spoken —0.00098 (0.000177) | 5.54*** |-0.0013223 | 1.659
Security threat —0.0036 (0.0043) 0.834% 1-0.0000633 | 1375
Cl —0.0072(0.00155) | 4.645*** [-0.0020922 | 1.604
Poverty depth 0.00312(0.00251) 1.241Ns | 0.000305 2.034
Food security status | —0.00345(0.00225) | 1.535%S |-0.0004708 | 1.937
Seed cost —3.59E-7 (1.24E-7) | 2.885*** | -0.0031 3852
NPK cost —3.39E-7(9.78E-8) | 3.475*** |-0.0054811 | 3547
Ureacost —6.74E-7 (1L.87E-7) | 3616*** |-0.0059841 | 3.779
Herbicides cost —9.998E-7 (3.97E-7) | 2517** |-0.0033658 | 2676
Hired labour cost —2.69E-8(3.71E-8) | 0.723"° |-0.0004084 | 1.698
Chi? test 535.62x**

Normality test 58.36[2.1E-13]***

Source: Field survey, 2018

Note: *** ** * & NS means significant at 1%, 5%, 10% and non-significant respectively.

Thevauesin () and[] arestandard error and probability value respectively
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how lack of complete market information owing to market imperfection made
the educated farmers to be apprehensive of risk. Therefore, the marginal and
elasticity implications of a unit increase in the educational level of afarmer
will make him increase his/her risk aversion attitude by 1.84E-5 and 0.00013
per cent respectively. The positive significance of the credit estimated
coefficient indicated how fear of loss of real capital due to default and
delinquency by farmers with access to credit makes them averse to risk.
Therefore, the marginal and elasticity implications of afarmer with accessto
credit will make him/her increase his aversion to risk in rice production by
0.00077 and 0.00015 per cent respectively.

Concluson and Recommendations

It can beinferred that most of the participating farmers were apprehensive to
risk in rice production owing to the problem of glut which causes price
dampening and high cost of agro-inputs, and all aredirectly related to lack of
complete market information in the studied area. Therefore, the study
recommended the need to strengthen the linkage between the farmers and off-
takers, provideinput subsidies and adequate market information to thefarmers
in order to alay the fear of market imperfection among the farmers in the
studied area.

Refer ences

Abayomi, E., Balogun, O.S., Omonona, B.T and Yusuf, S.A. (2013). An analysis of risk factors
among urban fish famersin Kaduna, Kaduna State. Journal of Agriculture and Veterinary
Science, 2(3):6-1

Amaefula, C., Okezie, C.A. and Mgjeha, R. (2012). Risk attitude and insurance: A causal analysis.
American Journal of Economics, 2(3): 26-32

Antle, JM. (1987). Econometric estimation of producer’s risk attitudes. American Journal of
Agricultural Economics, 69

Binswanger, H.P. (1980). Attitudes towards risk: experimental measurement in Rural India. American
Journal of Agricultural Economics, 62

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



Risk Attitudes of Rice Farmers Participating in IFAD-VCD Programmein Niger Sate of Nigeria 73

Moscardi, E. and deJanvry, A. (1977). Attitude toward risk among peasants. An econometric
application approach. American Journal of Agricultural Economics, 59:710- 721.

Mosley, P. and Verschoor, A. (2003). Risk Attitudes in the vicious circle of poverty, University of
Sheffield (Unpublished). 2-26.

Picazo-Tadeo, A.J. and Wall, A. (2011). Production risk, risk aversion and the determination of
risk attitudes among Spanish rice producers. Agricultural Economics, 42:451-464

Scandizzo, PL. and Dillon, J.L. (1976). Peasant agriculture and risk preferencesin Northern Brazil:
A statistical sampling approach. Paper presented at CIMMYT Risk Conference,
El Batan, Mexico, and 9-15 March 1976.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



