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mented on 119 randomly selected farmers to solicit risk attitudes and Binary Logit Model to determine
the effect of risk attitudes on compliance decisions. Majority of non-certified farmers (24 percent) were
risk averse relative to certified farmers (4.3). Non-certified farmers were more averse towards losses
(p = 0.062|MD = 0.50). Farmer’s probability weighting (p = 0.046), aversion to loss (p = 0.094),
contract farming (p = 0.000) and daily household expenditure per adult equivalent significantly and
negatively affected compliance decisions while risk aversion (p = 0.081), annual asset value (p = 0.092)
and acreage under French beans (p = 0.033) significantly and positively affected compliance decisions.
The results suggest that crop insurance and affordable credit is important in mitigation of potential
production and marketing risks in French bean farming.
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1. Introduction

In Kenya, approximately 2.57 million people are farmers and
out of these, 60,000 are producers of French beans (Ebony Con-
sulting International, 2001). There is a tendency by many farmers
in Kenya shifting to vegetable farming due to the perception that
horticultural crops are more yielding and profitable. In Central
region of Kenya for instance, more farmers are shifting towards
production of French beans for both local and export markets. The
increasing awareness of healthy foods among consumers has seen
markets, particularly export markets in Europe, demand Global-
GAP certified French beans. The European markets are more lu-
crative than the local markets. Global-GAP standards incorporate
the principles of Hazard Analysis Critical Control Point (HACCP)
which ensure decency in production and marketing of horticul-
tural products. The standards also incorporate International Labour
Organization (ILO) principles, which ensure decency in workers
welfare (GLOBALG.A.P, 2017).

Production of vegetables in the presence of different institu-
tional arrangements like Global-GAP standards exposes farmers
to varying degrees of returns and risks (Tschirley et al., 2004).
Jaleta et al. (2009) further noted that, the shift from subsistence
to commercial farming may expose the households to risks such as
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volatile market prices, especially in rural areas where the markets
are not well-integrated. The production of French beans in the face
of Global-GAP standards is characterized by volatile returns due to
price fluctuations Asfaw et al. (2010), high incidence of pests and
diseases and high cost of compliance and certification (Humphrey,
2008; Muriithi et al., 2011). In addition, incomplete compliance
with the Global-GAP standards in the production of French beans
poses a risk of commodity rejection in the export market. For
instance, in the year 2014, value of vegetables exported dropped
by 17.9 per cent due to Minimum Residue Limits (MRLs) challenges
(Economic Survey, 2015). Given the risks, the study determined the
relationship between French beans farmer’s risk preferences and
Global-GAP compliance decisions in Kirinyaga County, Kenya.
Studies on agricultural technology adoption in the face of risk
preferences of farmers have been extensively conducted using
experiments, both real and hypothetical pay-off. Studies that used
experiments include (Liu, 2013) who estimated the effect of loss
aversion, risk aversion, and nonlinear probability weighting on
adoption of Bt cotton adoption in China. The study found that farm-
ers averse to risks and losses adopted the Bt cotton. In addition,
farmers who overweighed smaller probabilities adopted the Bt
cotton. Cavane (2011) used Likert scale to solicit risk attitudes and
binary Logit model to determine the effect of farmers’ attitudes to-
ward risks on the adoption of new maize varieties in Mozambique.
The study found a positive relationship between risk aversion and
adoption of improved maize varieties and chemical fertilizers. In
Nigeria, Chinwendu et al. (2012) also used Likert scale to solicit risk
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attitudes of poultry farmers and found that, farmers who are risk
takers and aware of the benefits of agricultural insurance were able
to acquire and use the insurance services.

Koundouri et al. (2006) used moment-based approach pro-
posed by Antle (1987) to solicit risk attitudes and Probit model
to determine the effect of risk attitudes on the uptake of modern
irrigation technologies among farmers in Greece. They found that
as production risks increased, farmers’ probability of adopting
the modern irrigation technologies also increased. By using an
experiment (under prospect theory) to solicit risk attitudes and
Tobit model to determine the effect of risk attitudes on uptake of
new rice varieties among farmers in Lao PDR, Ross et al. (2012)
found no significant relationship. Kirumba and Pinard (2010) used
hypothetical payoffs to determine Kenyan coffee farmers’ willing-
ness to protect environment by embracing Global-GAP standards.
The study revealed that, farmers’ perception towards potential
benefits from compliance is the major factor that drives coffee
farmers in Kenya to comply with coffee eco-certification standards.
Though risk preferences is an important factor in determining
uptake of new agricultural technologies worldwide, studies on the
relationship between risk preferences and Global-GAP compliance
decisions in Kenya are very scanty. This is because, existing studies
on private standards operating in horticulture industry have been
done (Asfaw, 2007; Humphrey, 2008; Asfaw et al., 2009; Asfaw et
al., 2010; Muriithi et al., 2011; Nyota, 2011; Kangai and Mburu,
2012; Karira et al., 2013). However, none of these studies captured
and linked vegetable farmers’ risk attitudes to their decisions to
comply with the private standards. The studies may have studied
each case in different dimension but failed to study the link be-
tween them.

2. Theoretical framework

In this paper, “risk chain” concept outlined in Hoddinott and
Quisumbing (2008) forms the basis of this theoretical framework.
The concept assumes that, links exist between risk attitudes facing
households and activities the households decide to engage in. The
production of French beans in the face of Global-GAP standards
is characterized by several risks which are perceived to influence
farmers’ decisions on whether to comply and get certified under
Global-GAP standards or not. Methods of soliciting risk attitudes
of respondents are many and categorized in many ways depending
on authors. For instance Moscardi and De Janvry (1977) categorizes
as interview and experimental methods. Experimental methods
directly and precisely solicit risk attitudes of decision makers.
However, they are not only costly, time consuming but also may
give inaccurate results since respondents in a given place at a given
time differ in the levels of tolerance or intolerance for gambling
and that the concepts of probability are by no means intuitively
obvious (Moscardi and De Janvry, 1977). Binswanger (1980, 1981)
applied both methods, interview and experiment in soliciting risk
attitudes and concluded that, interview method is inappropriate
since risk aversion results were totally inconsistent with those of
experimental approach. The methods are further classified by Dil-
lon and Scandizzo (1978) as; economic anthropology, econometric
estimation of models, farm risk programming, sectoral risk pro-
gramming, expected utility and safety-first theory. According to
Ghartey et al.(2014), despite the existence of enormous methods of
soliciting risk attitudes, there is no universally accepted method of
soliciting risk attitudes. But, since experimental approach has been
widely applied by many studies (Binswanger, 1980; Bradford et al.,
2014; Holt and Laury, 2002; Wik et al., 2004; Yesuf and Bluffstone,
2009) and found to be reliable, it was adopted in this paper.

Expected Utility theory (EUT) and Prospect Theory (PT) are
widely applied theories in modeling farmers’ decisions under risky
situations. Both theories use social experiments to solicit risk at-
titudes of decision makers. EUT was first proposed by Bernoulli

(1738) and later further developed by Neumann and Morgenstern
(1944). Its underlying assumption is that, decisions made under
risky situations are like making choices between prospects. If this
assumption is valid, then according to Neumann and Morgen-
stern (1944), a prospect let say A, can be defined as a function of
outcomes and their respective probabilities of occurrence. This is
given as:

Azf{(MhPl)""!(Mn!Pn)} (1)

In Eq. (1) M1_, is outcomes of the prospect A and P;_, are the
respective probabilities of the outcomes. Under EUT, decision mak-
ers are assumed to consider final net wealth/assets as the reference
point when making decisions under risky situations (Kahneman
and Tversky, 1979). Mathematically, this is given as:

EV = (1 — P)U(M; + W) + PU(M, + W) )

In Eq. (2) EV is the expected value of the prospect, U represents
utility and W represents wealth/assets. Under EUT, risk aversion
is the only parameter that determines the shape of the utility
function. Utility function of a risk averse decision maker is concave,
linear for risk neutral and convex for a risk loving (Kahneman and
Tversky, 1979). Contrary, Prospect Theory (PT) assume decision
makers consider gains and losses from a certain reference point
and not their final asset base (as assumed in EUT) while making
choices under risky situations. In PT, decision makers are assumed
to be risk averse when faced with gains or positive prospects
and risk seeking when faced with losses and negative prospects
(reflection effect). In addition, the decision makers are assumed
to consider more the “value” of a prospect (non-linear probabil-
ity weighting) rather than the level of probability attached to a
prospect as assumed in EUT. That is, decision makers overweigh
the outcomes that are considered certain relative to outcomes that
are risky (Kahneman and Tversky, 1979).

Therefore, under PT, risk aversion, loss aversion and non-linear
probability weighting determine the shape of utility function of
an individual decision maker. As a result, value function for de-
cision makers who consider an outcome of a prospect as a loss
is convex and relatively steep and concave, but not so steep, for
those who consider an outcome of a prospect as a gain (Plous,
1993). A prospect in PT is further assumed to have two components
namely “common” and “unique”. The components yield different
preferences (isolation effect) and thus possible to decompose a
given prospect into risk and riskless components (Kahneman and
Tversky, 1979). Both EUT and PT are suitable for soliciting risk
attitudes of farmers. However, some studies acknowledge that PT
predicts better than EUT due to some unrealistic assumptions in
EUT (Camerer, 2001; List, 2005; Plous, 1993; Quiggin, 1993). In
particular, Quiggin (1993) found EUT not suitable for soliciting risk
attitudes when individuals are faced with losses and gains.

In PT, three parameters V, IT(p) and v are introduced to capture
psychological impacts of the decision makers. V represents the
overall value of an edited prospect, I1(p) is a decision weight,
which reflects the impact of p (probability) on the over-all value
of the prospect and v is the value function that measures the
value of deviations from the reference point (gains and losses).
The prospect is strictly positive if its outcomes are all positive,
strictly negative if its outcomes are all negative and regular if it
is neither strictly positive nor strictly negative (Kahneman and
Tversky, 1979). Assuming (X, p; y, q) is a regular prospect, then,

V(x,p;y,q) = H(p)v(x) + I1(q)v(y) (3)

A prospect is segregated into riskless and risky components at
evaluation phase as follows:

V(x,p;y,q) = v(y) + H(p)lv(x) — v(y)] (4)



20 N. Kibet et al. / Journal of Behavioral and Experimental Finance 18 (2018) 18-29

In Eq. (4), g = 1 — p, v(y) represents the riskless component
and [v(x) — v(y)] represents the risky component. [7(p) is the
ratio of the weight associated with the probability p to the weight
associated with the sure event (Kahneman and Tversky, 1979).
French beans farmers’ decisions to embrace Global-GAP standards
are like the prospects in EUT and PT. This is because uptake of the
standards comes with varying levels of returns and risks (Tschirley
et al., 2004). Compliance with the private standards is a costly
activity, which squeezes out farmers’ profits (Muriithi et al., 2011).
Since compliance with the standards is a risky venture, aversion
to risk and time are expected to influence French beans farmers’
decisions to comply with the standards. In addition, the French
beans farmers are assumed to be after profit maximization and cost
minimization. In this regard, it is expected that they will consider
losses and gains (as assumed in PT) rather than their current assets
(as assumed in EUT) as a reference point in making decisions to
comply with the standards. That is, French beans farmers who will
view compliance with the Global-GAP standards as a profitable
decision will end up complying and those who will view it as a loss
due to high cost of compliance and certification will fail to comply
(non-probability weighting).

Since there is likelihood that risk aversion, loss aversion and
non-probability weighting will explain French beans farmers’ de-
cisions to comply with the standards, PT will be applied. EUT does
not capture loss aversion and non-probability weighting behavior
of decision makers and therefore will not be appropriate for ap-
plication. Both EUT and PT can be used to explain risk aversion
behavior of the French beans farmers but the problem is that, it
is not known whether EUT or PT will explain better. To clear the
doubt, approach by Tanaka et al. (2010) will be applied because it
combines both EUT and PT. The approach enables researchers to
determine if EUT or PT predicts well risk attitudes. It also allows
estimation of both the coefficient of risk aversion, loss aversion
and non-linear probability weighting. Mathematically, Tanaka et
al. (2010) utility function is given as:

Ux,p; ¥, q)
_ {v(y) + w(p)(v(x) — v(y))
w(p)v(x) + w(q)v(y)

In Eq. (5) U(x, p; ¥, q) is the expected value of a prospect while
x and y are the outcomes of the prospect while p and q are the
respective probabilities for the outcomes.

U(X) _ {Xla

x>y>0o0rx<y<0
x<0<y

(5)

for x>0
for x <0

—A(=x)17° (6)
In Eq. (6) v(x) = x'~ is value function for gains x > 0 and
v(x) = —A(—x)""° represent value function for losses x < 0.
o Indicate the shape of the value function (concavity) which is
because of increasing/decreasing marginal value of money. If o <
0 French bean farmer is risk loving, risk neutral if o = 0 and
risk averse if o > 0. A denotes the midpoint of the lower and
upper bounds of the switching point in the questions of series.
It also indicates the degree of loss aversion such that, a higher
value of A will mean decision maker is more loss averse. Probability
weighting function is given as:

w(p) = exp[—(—Inp)*] (7
In Eq. (7) « is the non-linear probability weighting measure
such that probability weighting function is linear if « = 1, S-

shaped if @« > 1 (the individual under-weights small probabilities
and over-weighs large probabilities), inverted S-shaped if « < 1
(the individual over-weighs small probabilities and under-weights
large probabilities). According to Tanaka et al. (2010), weighting
function by Prelec (1998) is appropriate for use since it fits well

cases where individual decision makers have either inverted-S
or S-shaped weighting functions. When ¢« = 1and A = 1,
Tanaka et al. (2010) model reduces to model under EUT. The study
hypothesized that, household socio-economic characteristics (X;),
household preferences (X;), institutional factors (X3), technology
characteristics (X4) and farm characteristics (Xs) influence French
beans farmers’ decisions to comply with the private standards (ST;)
as indicated in Fig. 1. Functionally, this is given as:

STy = a + B1Xq + BoXa + B3X3 + BaXy + BsXs5 + e (8)

In Eq. (8) ST; denotes French beans farmers’ decisions to comply
with the private standards. ST; takes value O for non-certified
French beans farmers and value 1 for Global-GAP certified French
beans farmers. « is a constant, j; is a vector of coefficients for the
socio-economic, household preferences, institutional and policy
factors, technology and farm characteristics while e; is an error
term. Factors influencing binary decisions can be estimated us-
ing binary Logit or Probit models. Both models are based on the
random utility model and yield similar results (Gujarati, 2004).
Nonetheless, binary Logit assumes that error terms are logistically
distributed while binary Probity assumes a normally distributed
error terms (Greene, 2003; Gujarati, 2004; Nyota, 2011). Ordinary
Least Squares (OLS) regression is unsuitable because the endoge-
nous variable is discrete and the fact that non-linear relationship is
expected exists between the endogenous and exogenous variables.
Using OLS therefore might result to inefficient estimates and het-
eroscedasticity (Gujarati, 2004). Multinomial Logit (MNL) model is
also unsuitable since its endogenous variable takes more than two
categories (Greene, 2003; Gujarati, 2004).

3. Experimental design

Lottery experiments oriented to Expected Utility (EUT) and
Cumulative Prospect Theory (CPT) were used in this study. EUT and
CPT have been applied by many studies on agriculture. Some of
these include: Binswanger (1980) and Holt and Laury (2002) which
used experiments oriented to EUT and Liu (2008) and Tanaka
et al. (2010) which used experiments oriented to EUT and CPT.
Experiments under EUT and CPT are framed such that the outcome
probabilities are held constant while lottery stakes are varied.
In addition, CPT Experiments include both gains and losses and
their respective probabilities. Summary of the studies are shown
in Table 1.

This study adopted lottery experiments similar to those in
Tanaka et al. (2010) and Love et al. (2014). Two (2) and one (1)
experiment series for PT and loss aversion were implemented re-
spectively. Samples of PT and loss aversion series used are shown in
Tables 2 and 3 respectively. In PT series (Table 2), each respondent
was asked to make choices between two options: option A and
B in each series of experiment. Option A involved a 70 percent
probability of receiving KES 100 and a 30 percent probability of
receiving KES 200. Option B involved a 90 percent probability of
recipients receiving KES 50 and a 10 percent probability of their
receiving KES 200 KSH which increases by KES 50 in each task until
it surpasses the expected value of Option A. Each lottery series had
9 tasks and the percentages in each option remained unchanged.
The lotteries were structured in such a manner that ensures that
more/less risk-averse decision maker is identified based on the
point at which he or she decided it was worth the risk to switch
from Option A to Option B (Love et al., 2014).

To estimate loss aversion, one series of two options (A and
B) was used (Table 3). In each option, respondents were making
choices between gains and losses. Also as done in the risk aversion
series, more or less loss-averse decision-makers were identified
based on the point at which they decided to switch from Option
A to Option B. Participants were paid KES 100 with certainty, and
won more money based on their responses given the series (Love
etal., 2014).
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Fig. 1. Conceptual framework of risk chain concept.
Source: Own conceptualization.

Table 1

Summary of studies that used EUT and CPT perception frameworks.

Study Country Lottery type Perception framework Utility function
Binswanger (1981) India Hypothetical and real EUT CRRA

Holt and Laury (2002) USA Hypothetical and real EUT CRRA and POWER
Liu (2008) China Real EUT and CPT CRRA

Tanaka et al. (2010) Vietnam Real EUT and CPT CRRA

Love et al. (2014) Kenya Real EUT and CPT CRRA

EUT—Expected Utility Theory, CP-T—Cumulative Prospect Theory, CRRA—Constant Relative Risk Aversion, RDUT—Rank

Dependent Utility Theory.

Table 2
PT series 1.
Task | Starting Option A Option B How to identify a
No. point switching point
1 100 it I[RIBHEIEE |50 it[|RBIHE AP | If option A is chosen,
200 if §)9/[10] 200 if[10) move DOWN  the
2 100 i[RI | s it FHERsD | t2ble
200 if|8[9l[10] 250 if]10) If option B is chosen,
o move UP the table

4. Logistic regression model

In this study, a Binary Logit regression was used. The model
applies maximum likelihood estimation after transforming the de-
pendent into a logit variable. Logit coefficients correspond to beta
(B) coefficients in the logistic regression equation and a pseudo R?
statistic summarizes the strength of the relationship between the
exogenous and endogenous variables. Normally, a rational decision
maker is expected to choose an alternative that maximizes his/her
utility or profit when faced with many alternatives. The alternative
chosen depend on both the non-error term component of the
utilities and the values of the error terms associated with the
utilities of the decision maker (Nyota, 2011). In this study, it is

assumed that French beans farmer i makes decision j from a bundle
of decisions available to him/her in order to maximize his/her
utility level Uy subject to his/her socio-economic, institutional,
household preferences, farm and technology constraints (X;). The
random utility model for the French bean farmer i is given as:

Uj = XiBj + ejj 9)

In Eq. (9) i denotes individual French bean farmer, j denotes
alternative decisions facing farmer i. An underlying unobserved or
latent variable (Y;*) can be defined to denote the level of indirect
utility associated with the j™ decision. The unobservable variable is

related to the actual decision to either comply with the Global-GAP
standards or not. The observed variables are defined as: Y; = 1if
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Table 3
Loss aversion series.
Task | Starting Option A How to identify a switching
No. point point
1 185 if a If option A is chosen, move
-30 ife] 78 ] 8 DOWN the table.
2 30 if g 200 if g If option B is chosen, move UP
-30 il 8Pa | -150 ifrsio | the table
Yix = max(Yi*, Yo, ..., Yx) and Y; = O otherwise (Nyota, 2011).
Assuming there is no ties, then KENA
\\. o NORTH
Y =Xifi + & (10) /

where X; represents the socio-economic and institutional factors,
household preferences, technology and farm characteristics in-
fluencing compliance decisions of French beans farmer i. 8; are
parameters to be estimated while ¢; is the error term that captures
unobserved variations in French beans farmers’ perceptions and
choices, and attributes of the alternative choices. Functionally, the
binary logistic regression model is given as follows:

ef'x
14 ef'

If the residuals are independently and identically distributed
with a cumulative distribution function given as F(e; < E) =
exp(—e — E) and whose probability density function is F(e;) =
exp(— exp(—¢;;)), an analytical solution exists and the probability
of a given choice alternative for the ith French bean is given as:

_ exp(X;;h))
1+ Y exp(Xp B

InEq.(12), P (y; = j) denotes probability of French beans farmer
i making decision j, X/ is a vector of the exogenous variables while
B;j are the parameters of the exogenous variables to be estimated
using maximum likelihood (ML) method. Binary logistic regression
can yield either odds ratio or marginal coefficients. Odds ratios
mean a unit change in an exogenous variable leads to changes in
the probability of complying with Global-GAP standards changes
by a factor of exp S. On the other hand, marginal coefficients
indicate the effect of each exogenous variable on the probability
to comply with Global-GAP standards, ceteris paribus and are in-
terpreted as typical beta coefficients in a linear regression model
(Nyota, 2011). Empirical model estimated is given as follows:

E(ylx) = F(B'x) = (11)

P(yi = j) k=1i,....j (12)

STy = a + B1Xq + BoXo + B3Xs + BaXy + BsXs + € (13)

5. Methods and materials
5.1. Study area

The study was conducted in Kirinyaga County because of the
importance of French beans in the farming systems and the im-
plementation of Global-GAP standards among the French beans
farmers in the County (Fig. 2).

The County is located 120 Kms North West of Nairobi and has a
total population of 153, 095 (Economic Survey, 2009). The County
has five Sub-Counties where French beans are produced. They are
namely: Kirinyaga Central, Kirinyaga East, Kirinyaga West, Mwea
East and Mwea West. A part from French beans, rice, maize and
horticulture (Onions, tomato, snow peas, avocado, mango and
pawpaw) are also commonly grown in the County. French beans
are mainly produced under irrigation and rain-fed.
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Fig. 2. Map showing French beans growing areas in Kirinyaga County.
Source: WRI, DIVA-GIS and ILRI.

5.2. Sample size and Sampling procedure

Lists containing French beans farmer’s certification details were
obtained from Kirinyaga County Agricultural Office, farmer groups
and exporters of French beans contracting farmers. The lists were
then used to generate a sampling frame of 1943 certified and non-
certified farmers. Formula by Krejcie and Morgan (1970) was then
used to determine the sample size. Mathematically, the formula is
given as:

_ X2NP(1—P)
" d2(N — 1)+ X2P(1—P)

In Eq. (14), S is the required sample size, X? = the table value
of chi-square for 1 degree of freedom at the desired confidence
level (1.96 x 1.96 = 3.84), N = Population size P = Popula-
tion proportion (assumed to be 0.50), d = degree of accuracy
expressed as a proportion (0.05). Using the formula, sample size
corresponding to N = 1943 is 322. But due to availability of
funds, the need to increase accuracy and the anticipation of some

(14)
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questionnaires being rejected, the sample size was increased to
492. Systematic random sampling procedure was used to draw the
sample size of 492 respondents (certified and non-certified) from
the sampling frame. The sample size was drawn in such a way that
all the Sub-Counties (Kirinyaga Central and East, and Mwea East
and West) were represented proportionately. A sub-sample of 119
respondents (comprising of 69 and 50 certified and non-certified
French beans farmers respectively) were drawn from the overall
sample size of 492 respondents using systematic random sampling
procedure and subjected to social experiment (lottery games) to
solicit the risk attitudes. All the four Sub-counties: Kirinyaga Cen-
tral and East, and Mwea East and West) were represented in the
selection of both the certified and non-certified farmers.

5.3. Data

Data collected include household socio-economic, psycholog-
ical and institutional characteristics. Attitudes toward risks were
solicited by implementing a social experiment involving real pay-
offs. Both structured and unstructured questionnaires were used
to capture the data.

6. Results and discussions
6.1. Descriptive statistics

Table 4a summarizes characteristics of 119 certified (N = 69)
and non-certified (N = 50) French beans farmers. To facilitate
comparisons and discussions, t-test was done to determine if
the two categories of farmers were statistically and significantly
similar based on their socio-economic, psychological and institu-
tional characteristics. The results indicates that, both categories of
farmers are similar based on aversion to risks (alpha), probability
weighting (sigma), total land size owned, acreage under French
beans, number of times attended agricultural trainings, total adult
equivalent, household size, distance to the nearest French beans
market, household head age, total expenditure on non-food items,
expenditure on food items per adult equivalent per day, total an-
nual expenditure, total expenditure per adult equivalent per day,
net annual income and income per adult equivalent per day. This
is because none of the characteristics was statistically significant.

Years of experience in farming is statistically significant (p =
0.066) with a mean difference of 1.32 years. This indicates that,
on average, non-certified French beans farmers had 1.32 years of
experience above the average age of certified farmers. The results
indicates that majority of non-certified farmers have been in farm-
ing of French beans for a relatively longer time vis-a-vis certified
ones. Total cost of producing French beans is highly significant
(p = 0.003) with a mean difference of KES —5060.25 as indicated
in Table 4a. That is, on average, certified French beans farmer
incurred KES 5060.25 per acre above what non-certified farmer in-
curred. The reason is that, Global-GAP compliance and certification
processes are costly which inflates the cost of producing French
beans. Net income from French beans per acre is also statistically
significant at (p = 0.089) with a mean difference of KES —8930.47
per acre. This indicates that each certified French beans farmer
earned a net income of KES 8930.47 per acre above what non-
certified farmer earned from the same unit of land. The results
suggest that, decision to comply and get certified under Global-
GAP standards in French beans production is a profitable venture.

Expenditure on food is statistically significant (p = 0.028) with
a mean difference of KES —17,369.44 per household per annum.
The results indicates that, certified French beans farmers spent
on average KES 17,369.44 above what non-certified farmers spent
per annum per household on food items. The results suggest that
French beans farmer’s decisions to comply and get certified under

Global-GAP standards positively influence their household income
and thus expenditure on food items. Table 4a further shows that, on
average, certified French beans farmers had more total asset value
per annum than non-certified farmers as indicated by p = 0.076
and mean difference of KES — 112, 403.22. That is, certified farmers
had assets valued at KES 112, 403.22 per household per year above
what non-certified households had. Considering total asset value
per adult equivalent per annum, certified farmers still had the
highest value as indicated by p = 0.002 with a mean difference
of KES —199,880.50 per annum (Table 4a). The results indicate
that on average, certified farmer had value of assets amounting
to KES 199, 880.50 per adult equivalent per annum above what
non-certified farmer had. The results suggest that at ceteris paribus,
Global-GAP compliance and certification in production of French
beans increases household asset accumulation.

Table 4b shows that both certified and non-certified French
beans farmers did not significantly and statistically differs in terms
of gender of the household head, education level of the household
head, marital status, group membership and access to credit as
indicated by p-values greater than 10 percent level of significance.
On the other hand, the results shows that majority of the Global-
GAP certified French farmers (83 percent) were contracted farmers
as indicated by p = 0.000 and majority of non-certified ones (75
percent) were not in any form of contract. Furthermore, Table 4b
shows that majority of Global-GAP certified French beans farmers
(65.6 percent) accessed formal farmer trainings when compared
to 50 percent of non-certified ones who did not accessed. The
results suggest that farmer trainings and availability of contract
agreements in marketing may have played a role in influencing
Global-GAP compliance and certification decisions of French beans
farmers.

6.2. Risk preferences of certified and non-certified French beans farm-
ers

6.2.1. Experiment results

Summary of risk preference parameters: sigma (o), alpha («)
and lambda (1) generated from the social experiment are summa-
rized in Table 5. The results shows that, both certified and non-
certified French beans farmers did not statistically and significantly
differ in terms of aversion to risks (p = 0.334) and probability
weighting (p = 0.862). However, non-certified farmers were
averse towards losses as indicated by significant lambda value
(p = 0.062) with a mean difference of 0.50. Upper (p = 0.041) and
lower (p = 0.097) lambda values are also statistically significant
with a mean difference of 0.56 and 0.44 respectively. This indicates
that non-certified farmers were more averse towards losses than
certified farmers. The results suggest that the decisions by French
beans farmers not to comply and get certified under Global-GAP
standards may have been informed by farmer’s aversion towards
the high probability of expected losses in French beans farming.

The findings of this study show that the mean values of o, «
and A stand at 0.61, 0.48 and 2.04 respectively as indicated in
Table 5. The values are close to the values found by Love et al.
(2014), Tanaka et al. (2010) and Liu (2013) as indicated in Table 6.
Love et al. (2014) found values of o, @ and A to be 0.50, 0.86 and
3.18 respectively, Tanaka et al. (2010) found to be 0.59, 0.74 and
2.63 respectively while Liu (2013) found to be 0.48, 0.69 and 3.47
respectively.

6.2.2. Likert scale results

5-point Likert scale results are presented in Table 7 shows that
Global-GAP certification may have been driven by both risk taking
and aversion towards the risks. This is because, using a sample
of 119 respondents, it indicates that, majority of those never like
taking risks (55.6 percent) were certified French beans farmers



Table 4a
Descriptive statistics.

Variable Overall sample (N = 119) Non-certified (N = 50) Certified (N = 69)
Mean S.D Mean S.D Mean S.D M.D t-value P-value

Acreage under French beans 0.53 0.50 0.52 0.43 0.55 0.54 0.74 —0.34 0.554
(0.06) (0.07)

Times of training attended 1.31 1.60 1.06 1.67 1.49 1.53 —0.43 —1.47 0.623
(0.24) (0.18)

Total Land size owned (acres) 2.54 6.84 1.85 1.58 3.05 8.88 —1.20 —0.94 0.245
(0.22) (1.07)

Household adult equivalent (WHO) 3.26 1.37 3.01 1.26 3.44 143 —0.43 —-1.71 0.731
(0.18) (0.17)

Household size 373 1.28 3.62 1.40 3.81 1.19 —0.19 —0.81 0.202
(0.20) (0.14)

Total distance to French beans market 5.25 3.97 5.33 4.75 5.20 3.34 0.14 0.19 0.225
(0.67) (0.40)

Years of experience in farming 14.09 11.10 14.86 12.49 13.54 10.04 1.32% 0.64 0.066
(1.77) (1.21)

Age (Household head) 43.95 12.72 43.38 13.76 44.36 12.00 —0.98 —0.41 0.135
(1.95) (1.44)

French beans total costs per acre 12421.09 12832.31 9487 7377.69 14547.25 15349.50 —5060.25*** —2.16 0.003
(1043.36) (1847.87)

French beans net income per acre 35028.57 58507.05 29850.40 33585.90 38780.87 71366.70 —8930.47* —0.82 0.089
(4749.76) (8591.54)

Annual expenditure on non-food items 84367.50 86265.83 86263.22 77367.00 82993.79 92714.40 3269.43 0.20 0.855
(10941.34) (11161.50)

Annual expenditure on food items 86578.04 96988.19 76506.68 55955.20 93876.13 118062.00 —17369.44** —0.96 0.028
(7913.26) (14212.99)

Total annual expenditure 170945.54 130714.32 162769.90 95054.60 176869.91 151836.00 —14100.01 —0.58 0.206
(13442.75) (18278.87)

Net annual income 199473.61 319167.05 197107.60 345318.00 201188.12 301391.00 —4080.52 —0.07 0.757
(48835.38) (36283.27)

Total annual asset value 2082670.03 2529007.17 2147845 3012557.00 2035441.78 2133927.00 —112403.22* 0.24 0.076
(426039.83) (256894.65)

Income per adult per day (WHO) 201.98 423.59 230.36 568.81.00 181.42 277.85 48.94 0.62 0.411
(80.44) (33.45)

Annual asset value per adult (WHO) 712046.47 941349.56 827943.57 1253149.00 628063.07 623763.00 —199880.50"** 1.15 0.002
(177221.99) (75092.18)

Daily food expenditure per adult (WHO) 87.41 98.29 88.71 82.9589.00 86.47 108.64 2.24825.00 0.12 0.406
(11.73) (13.079)

Daily total expenditure per adult (WHO) 165.26 142.58 175.69 150.90 157.70 136.86 18.00 0.68 0.818
(21.34) (16.48)

* kk
’

(Muyanga et al., 2007). Figures in parentheses are standard errors of means.

and *** means significant at 10, 5 and 1 percent level of significance. S.D—Standard Deviation. M.D—Mean Difference. WHO—Means adult equivalent determination approach recommended by World Health Organization
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Table 4b
Descriptive statistics.
Variables Indicators Certification status
Non-certified Certified Total
(N =50) (N =69) (N = 100)
Gender of HH Female 5 6 11
(45.50) (54.50) (100.00)
Male 45 63 108
(41.70) (58.30) (100.00)
Education level None 1 1 2
(50.00) (50.00) (100.00)
Primary 23 33 56
(41.10) (58.90) (100.00)
Secondary 16 30 46
(34.80) (65.20) (100.00)
Diploma 69.20 4 13
(9) (30.80) (100.00)
Degree 1 1 2
(50.00) (50.00) (100.00)
Marital status Single 3 5 8
(37.50) (62.50) (100.00)
Married 43 63 106
(40.60) (59.40) (100.00)
Divorced 1 0 1
(100.00) (0.00) (100.00)
Widow 3 1 4
(75.00) (25.00) (100.00)
HH sick No 36 55 91
(39.60) (60.40) (100.00)
Yes 14 13 27
(51.90) (48.10) (100.00)
Contract farming No 39 13 52
(75.00) (25.00)*** (100.00)
Yes 11 56 67
(16.40) (83.60)*** (100.00)
Farmer training No 28 27 55
(50.90) (49.10)* (100.00)
Yes 22 42 64
(34.40) (65.60)* (100.00)
Group membership No 19 19 38
(50.00) (50.00) (100.00)
Yes 31 50 81
(38.30) (61.70) (100.00)
Credit access No 39 50 89
(43.80) (56.20) (100.00)
Yes 11 19 30
(36.70) (63.30) (100.00)
*,** and *** means significant at 10, 5 and 1 percent. Number in figure is percentage. HH-Household head.
Table 5
Lottery games results by Global-GAP certification decisions.
Variable Overall sample (N = 119) Non-certified (N = 50) Certified (N = 69)
Mean S.D Mean S.D Mean S.D M.D t Sig.
Alpha (&) 0.48 0.36 0.53 0.36 0.45 0.36 0.08 1.21 0.862
(0.05) (0.04)
Sigma (o) 0.61 0.40 0.65 0.39 0.58 0.41 0.08 1.038 0.334
(0.06) (0.05)
Mean lambda (1) 2.04 3.15 2.33 3.45 1.83 2.93 0.50* 0.86 0.062
(0.49) (0.35)
Upper—lambda 2.28 3.22 2.60 3.55 2.04 2.96 0.56** 0.94 0.041
(0.50) (0.36)
Lower—lambda 1.81 3.12 2.06 3.38 1.62 293 0.44* 0.76 0.097
(0.48) (0.35)

* ** and *** means significant at 10, 5 and 1 percent level of significance. S.D—Standard Deviation. M.D—Mean Difference. Figures in parentheses are standard errors of

means.

when compared to 44.4 percent of non-certified. Majority of those
who sometimes like taking risks (66.7 percent), in most cases like
taking risks (65.9 percent) and who always like taking risks (59.3
percent) were certified farmers while 80percent of those who in
most cases do not like taking risks were non-certified farmers as
indicated in Table 7. Nevertheless, when cumulative percentage is

considered, majority of risk takers were certified farmers. The re-
sults therefore suggest that risk taking positively influence Global-
GAP certification decisions in French beans farming.

The same trend is witnessed when a sample of 492 respondents
is used as indicated in Table 8. Majority of those who never like
taking risks (6.1 percent) and in most cases do not like taking
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Table 6

Comparison of Sigma, Alpha and Lambda values of previous studies.
Study Country Lottery type Perception framework Utility function Sigma (o) Alpha (@) Lambda (1)
Love et al. (2014) Kenya Real EUT and CPT CRRA 0.50 0.86 3.18
Liu (2013) China Real EUT and CPT CRRA 0.48 0.69 3.47
Tanaka et al. (2010) Vietnam Real EUT and CPT CRRA 0.59 0.74 2.63

EUT—Expected Utility Theory. CP'T—Cumulative Prospect Theory.

Table 7
Risk preferences by certification status category.

Risk preferences

?Certification status

Non-certified (N = 50)

Certified (N = 69) Total (N = 119)

Never like take risks 4
(44.40)
In most cases I do not like take risks 12
(80.00)
I sometimes like take risks 9
(33.30)
In most cases I like take risks 14
(34.10)
I always like take risks 11
(40.70)

5 9
(55.60) ** (100.00)
3 15
(20.00) ** (100.00)
18 27
(66.70) ** (100.00)
27 41
(65.90) ** (100.00)
16 27
(59.30) ** (100.00)

*,** and *** means significant at 10, 5 and 1 percent respectively. Number in figure is percentage.

2 Certification status: Certified=1 and Not certified=0.

Table 8
Risk preferences by certification decisions.

Risk preference indicators

“Certification status

Non-certified Certified Overall sample
(N =198) (N =294) (N =492)
“I never like take risks” 6.06 374" 4.67
(12) (11) (23)
“In most cases I do not like take risks” 20.20 9.18*** 13.62
(40) (27) (67)
“I sometimes like take risks” 29.29 23.47*** 25.81
(58) (69) (127)
“In most cases I like take risks” 30.30 41.16"** 36.79
(60) (121) (181)
“I always like take risks” 13.64 21.77** 18.50
(27) (64) (91)
No response 0.51 0.68*** 0.61
(1) (2) (3)

Figures in parentheses are number of observations. *, **
significance respectively.
2 Certification status: Certified=1 and Not certified=0.

risks (20.2 percent) were non-certified French bean farmers while
majority of those who sometimes like taking risks (29.3 percent)
were also non-certified. On the other hand, majority of those who
in most cases (41.2 percent) and always like taking risks (21.8 per-
cent) were certified farmers. Cumulatively, majority of those who
never like and in most cases do not like taking risks (26.3 percent)
were non-certified when compared to 12.9 percent, cumulative
percentage of certified farmers. On the other hand, majority of
those sometimes, in most cases and always like taking risks (86.4
percent) were certified farmers when compared to 73.2 percent,
cumulative percentage of non-certified farmers.

6.2.3. Effect of risk preferences on Global-GAP certification decisions
Risk preferences (alpha, sigma and lambda) and other factors
perceived to determine French bean farmer’s decisions to com-
ply with Global-GAP standards was estimated using binary Logit
model. Table 9 presents the results of the binary Logit model. The
chi-square test of model Coefficients is statistically significant (p =
0.000) indicating that the model fitted the data well. Nagelkerke R?
is 0.641, which indicates that the estimated explanatory variables
explained 64.1 percent of the variation in the explained variable

and *** means significant at 10, 5, and 1 percent level of

(Global-GAP certification decisions). Hosmer and Lemeshow Test
of goodness of fit is statistically insignificant (p = 0.100), indi-
cating that the model predicted well the relationship between the
dependent and independent variables.

Alpha (o), which is a measure of probability weighting, is statis-
tically significant at 5 percent level of significance (p = 0.046) and
negatively influences Global-GAP certification decisions of French
bean farmers (B = —4.079). When « > 1 it means an individual
under-weights small probabilities and over-weighs large probabil-
ities and vice versa. French beans production is characterized by
more risks and high cost of production as well as unstable returns.
Based on this, the odds ratio for alpha indicates that at ceteris
paribus, French bean farmer who under weigh expected returns
and overweight costs involved in compliance and certification pro-
cesses was 0.017 times more likely not to comply and get certified
under Global-GAP standards and vice versa. It can also be argued
that the French bean farmer’s compliance decisions were guided
by high expected losses resulting from lack of compliance with
the Global-GAP standards. The results are consistent with those of
the 5-point Likert scale. Similar findings are reported in Love et
al. (2014) who found that, females headed households in Kenya
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Table 9
Effects of risk attitudes and other factors on Global-GAP certification decisions.

Dependent variable: Certification status (Certified=1 and Non-certified=0)

95 percent C.I. for EXP(B)

Variables B S.E Wald df Sig. Exp(B) Lower Upper
Gender (Male=1) 1.490 1.325 1.264 1 0.261 4.437 0.331 59.552
Alpha —4.079** 2.040 3.998 1 0.046 0.017 0.000 0.923
Sigma 3.263" 1.867 3.053 1 0.081 26.130 0.672 1015.545
Lambda (Mean) —0.192* 0.115 2.803 1 0.094 0.825 0.659 1.033
No education (0) 3.956 4 0.412

Primary (1) —3.621 2.820 1.650 1 0.199 0.027 0.000 6.719
Secondary (2) —2.327 2.700 0.743 1 0.389 0.098 0.000 19.396
Certificate and Diploma (3) —3.664 2.858 1.644 1 0.200 0.026 0.000 6.936
Degree (4) —0.542 4.504 0.014 1 0.904 0.582 0.000 3963.682
Single (0) 3.433 3 0.330

Married (1) 1.981 1.554 1.626 1 0.202 7.250 0.345 152.344
Divorced (2) —22.444 40192.970 0.000 1 1.000 0.000 0.000 .
Widow (3) —0.898 2.331 0.148 1 0.700 0.407 0.004 39.294
Irrigation farming (Yes=1) 1.912 1.717 1.239 1 0.266 6.765 0.234 195.932
Contract farming (Yes=1) —4.481** 0.949 22.282 1 0.000 0.011 0.002 0.073
Cost of producing French beans (Log) 0.885** 0.450 3.866 1 0.049 2.424 1.003 5.858
Net income from French beans (Log) 0.337 0.291 1.343 1 0.246 1.401 0.792 2.478
Daily income per adult equivalent (WHO) —0.001 0.001 0.665 1 0.415 0.999 0.996 1.002
Total household asset value (Log) 0.387* 0.230 2.832 1 0.092 1.473 0.938 2.313
Distance to the nearest French beans market 0.059 0.085 0.490 1 0.484 1.061 0.898 1.254
Group Membership(Yes=1) —0.725 0.747 0.942 1 0.332 0.484 0.112 2.094
Household size —0.241 0.309 0.610 1 0.435 0.786 0.429 1.439
Daily expenditure per adult equivalent (WHO) —0.003* 0.002 2.958 1 0.085 0.997 0.993 1.000
Number of times attended farmer trainings 0.148 0.226 0.431 1 0.512 1.160 0.745 1.807
Years of farming experience 0.012 0.034 0.121 1 0.728 1.012 0.946 1.082
Acreage under French beans 1.631** 0.763 4.567 1 0.033 5.108 1.145 22.793
Constant —12.384* 5.897 4.410 1 0.036 0.000

Chi-square test of model coefficients: p = 0.000
Nagelkerke R> = 0.641
Hosmer and Lemeshow test of goodness of fit: p = 0.100

* **and *** means significance at 10, 5 and 1 percent. C.I—Confidence Interval. B-Coefficient. WHO—World Health Organization approach used in determination of household

adult equivalent values (Muyanga et al., 2007). S.E—Standard Errors.

overweigh the probability of drought thus compelling them to
adopt drought-tolerant maize hybrid varieties as insurance.
Lambda which is a measure of aversion to loss is statistically
significant at 10 percent level of significance (p = 0.094) and neg-
atively (B = —0.192) affecting French beans farmers’ Global-GAP
compliance and certification decisions. A denotes the midpoint of
the lower and upper bounds of switching point. It indicates the
degree of loss aversion such that, a higher value of A will mean
decision maker is more loss averse and vice versa. The odds ratio
for Lambda indicates that at ceteris paribus, French bean farmer
who is loss averse is 0.825 times less likely to comply and get
certified under Global-GAP standards and vice versa (Table 9). The
reason is that, French beans farming under Global-GAP standards
is characterized by high costs, highly expected losses and unpre-
dictable returns, which act as disincentive for farmers to comply
and get certified under Global-GAP standards. Lambda results are
also consistent with those of the 5-point Likert scale. The findings
concur with the findings of Edmeades and Smale (2006) who found
that, perceived yield losses in production of transgenic banana in
Uganda reduced farmer’s demand for the variety significantly.
Sigma, which indicates aversion to risks is statistically signifi-
cant (p = 0.081) and positively (B = 3.263) influencing French
beans farmer’s Global-GAP compliance and certification decisions.
French bean farmer is risk loving if o < 0, risk neutral if 0 =
0 and risk averse if o > 0. The odds ratio for sigma indicates
that, at ceteris paribus, French bean farmer who is risk averse
is 26.130 times more likely to comply and get certified under
Global-GAP standards than the risk loving or neutral counterparts
(Table 9). The reason is that, the risk averse farmers overweighed
the probability of expected losses resulting from lack of Global-
GAP compliance and other risks such as pests and diseases thus
an incentive to comply with the Global-GAP standards in order to
avoid the losses. The findings concur with those of Love et al. (2014)

who found that, maize farmers in Kenya overweigh the probability
of drought thus compelling them to adopt drought-tolerant maize
hybrid varieties as insurance. The findings however contradict
those of Koundouri et al. (2006), Chinwendu et al. (2012) and
Bradford et al. (2014) who found a negative relationship between
risk aversion and uptake of improved agricultural technologies.

Variable denoting access to contract agreements is statistically
significant (p = 0.000) and negatively (B = —4.481) influencing
French beans farmers’ decisions to comply and get certified under
Global-GAP standards. The odds ratio for variable denoting access
to contract agreements indicates that at ceteris paribus, French
bean farmers who participated in contract farming were 0.011
times less likely to comply and get certified under Global-GAP
standards and vice versa (Table 9). Contract agreements are charac-
terized by strict rules and regulations and coupled with high costs
and expected risks as well as unpredicted returns experienced
in Global-GAP compliance and certification processes may have
deterred French beans farmers from Global-GAP compliance and
certification.

Variable denoting cost of producing French beans is statistically
significant (p = 0.049) and positively (B = 0.885) relates with
French beans farmers’ Global-GAP compliance and certification
decisions. The odds ratio for variable denoting cost of producing
French beans indicates that at ceteris paribus, French bean farmer
who is willing and able to incur more costs in production of French
beans is 2.424 times more likely to comply and get certified under
Global-GAP standards and vice versa (Table 9). Despite the Global-
GAP certification process being a costly process in the production
of French beans, it is still a more profitable venture and this
may have been an incentive for the farmers to invest more in
the enterprise to gain more income. The study findings concur
with those of Nthambi et al. (2013) who found that, as visible
transaction costs increases, the probability of French bean farmers
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complying with Global-GAP standards through group contract and
group scheme increases by 0.2 and 0.3 respectively in Kirinyaga
County. However on the other hand, individual compliance with
Global-GAP standards reduces by 0.4, 3.1 and 5.4 for Kirinyaga,
Mbooni and Laikipia Districts respectively as visible transaction
costs increased by one unit.

The variable denoting total asset value is statistically significant
(p = 0.092) and positively (B = 0.387) relating with Global-GAP
compliance and certification decisions in French beans production.
The odds ratio for variable denoting total asset value indicates that
at ceteris paribus, French bean farmer who had more assets were
1.473 times more likely to comply and get certified under Global-
GAP standards and vice versa (Table 9). More assets generate more
income for the farmers hence increasing their ability to meet the
high cost of compliance and certification. The findings concur with
those of Okello (2005) who found that, farmers’ endowments such
as physical, human and social capital increases degree of Global-
GAP compliance among smallholder farmers in Kenya.

Total daily household expenditure per adult equivalent is sta-
tistically significant (p = 0.085) and negatively (B = —0.003)
influencing Global-GAP compliance and certification decisions of
French beans farmers. The odds ratio for variable denoting total
daily expenditure per adult equivalent indicates that at ceteris
paribus, French bean farmer who had more household expendi-
tures were 0.997 times less likely to comply and get certified
under Global-GAP standards and vice versa (Table 9). This shows
that, the more the household expenditure, the less the likelihood
French bean farmer will comply and get certified under Global-GAP
standards. This is so because, households have many commitments
that include expenditure on food and non-food items, and given
low income levels and high cost of compliance and certification,
poor households will be less likely to comply and get certified
under the standards due to less income available to spend.

Acreage under French beans is statistically significant at 5 per-
cent level of significance (p = 0.033) and positively (B = 1.631)
affecting French beans farmer’s Global-GAP compliance and certifi-
cation decisions. The odds ratio for variable denoting acreage under
French beans indicates that at ceteris paribus, French bean farmer
who had more land under French beans were 5.108 times more
likely to comply and get certified under Global-GAP standards and
vice versa (Table 9). The reason is that, French beans farming is
a profitable venture and cultivation of more acres imply more
income and consequently increases farmers’ ability to meet the
cost of Global-GAP compliance and certification processes. Similar
findings have been reported in Nthambi et al. (2013) where they
found that an increase in farm size by one unit increases group
scheme compliance by 3.1 and 2.1 percent in Kirinyaga and Laikipia
County respectively. They argued that, larger farm sizes enable
farmers to enjoy economies of large scale which in turn increases
their probability to comply with Global-GAP standards. Finally,
constant term is also statistically significant (p = 0.036), but
negatively affecting certification decisions of farmers (Table 9).
This means that, there are other factors not included in the model
that negatively affected Global-GAP compliance and certification
decisions of French beans farmers in the face of Global-GAP stan-
dards.

7. Conclusions and policy implications

The study aimed at determining the effect of risk attitudes on
Global-GAP certification decisions. The 5-point Likert scale results
indicate mixed effects of risk preference indicators on Global-GAP
certification decisions. When a sample size of the 492 respondents
is used it shows that majority of those who never like taking risks
(6.1 percent) and in most cases do not like taking risks (20.2 per-
cent) were non-certified while majority of those who sometimes

like taking risks (29.3 percent) were also non-certified. On the
other hand, majority of those who in most cases (41.2 percent)
and always like taking risks (21.8 percent) were certified farmers.
When a sample size of 119 respondents is used, the same trend is
witnessed. Majority of those never like taking risks (55.6 percent)
were certified farmers and at the same time majority of those who:
sometimes (66.7 percent), in most cases (65.9 percent) and always
like taking risks (59.3 percent) were the certified farmers. On the
other hand, majority (80 percent) of those who in most cases
do not like taking risks were non-certified farmers. Cumulatively
however, majority of risk takers were certified farmers irrespective
of the size of sample size.

Social experiment results show that, both certified and non-
certified French beans farmers did not statistically and significantly
differ in terms of aversion to risks (p = 0.334) and probability
weighting (p = 0.862). However, majority of non-certified farmers
were averse towards losses as indicated by significant lambda
value (p = 0.062) with a mean difference of 0.50. Risk preference
parameters (alpha, sigma and lambda) and other factors perceived
to influence Global-GAP certification decisions was estimated us-
ing binary Logit model. Alpha (), which is a measure of probability
weighting, is statistically significant (p = 0.046) and negatively
(B = —4.079) influences Global-GAP certification decisions of
French bean farmers. This means that French bean farmer’s cer-
tification decisions were guided by high cost of compliance and
certification and expected losses resulting from lack of compliance
with the private standards. French bean farmer who were loss
averse were 0.825 times less likely to comply and get certified
under Global-GAP standards and vice versa. This is indicated by
significant value of lambda (p = 0.094) with a negative effect
(B = —0.192). French bean farmer who were risk averse were
26.130 times more likely to comply and get certified under Global-
GAP standards than the risk loving or neutral counterparts. This is
indicated by significant (p = 0.081) sigma value with a positive
effect (B = 3.263) on Global-GAP certification decisions.

Since risk and loss averse French beans farmers failed to comply
and get certified under Global-GAP standards, government and the
private sector should offer crop insurance and affordable credit
to help mitigate the potential production and marketing risks in
French bean farming. Since compliance and certification is a costly
process, French bean farmers should expand acreage under French
beans to achieve economies of scale. They should also enter into
contract farming or futures market agreements to mitigate the
risks and losses expected in production and marketing processes.
The government should ensure that the contract farming agree-
ments are honored by both parties concerned to the latter. Finally
farmers should accumulate assets as much as they can in order to
meet future expected and unanticipated shocks or losses.
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