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Abstract

The study analyzed the factors that influence the choice of marketing outlets by ginger farmers in Kaduna State,
Nigeria. The population of the study was ginger producers in Kaduna State. Multi-stage and random sampling
techniques were used to select 555 respondents out of which 369 made valid responses. Data were collected
using a structured questionnaire and personal interviews, and analyzed using binomial logit regression model.
The study found that the choice of marketing outlets by ginger producers in Kaduna State was influenced by
experience, distance to market and output/yield of ginger. The study recommended that; (i) government should
rehabilitate existing rural roads and construct new ones to improve access to market by ginger farmers; (ii)
farmers should form co-operatives to enable them press for incentives and take advantage of economy of scale;
and (iii) research institutions should be encouraged to make available high-yielding varieties of ginger seedlings.
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Introduction

Ginger has high socio-economic value around the world (Makarau et al., 2013a). It is an
important cash crop in Nigeria due to its potential to attract foreign exchange earnings to the
country. Locally, there is steady rise in demand for ginger due to its medicinal uses (Mefoh,
2006; Lawal, 2007; Yakubu, 2007; Egbuchua and Enujeke, 2013), the increasing health
awareness among Nigerians, its uses for livestock feeds (Verma et al., 2004) and its use as a
spice (Asumugha et al., 2006; Jakes, 2007; Makarau et al., 2013b). The largest consumers of
ginger in Nigeria are Sokoto, Bornu, Kebbi, Kano and Zamfara States in Northern Nigeria. The
Nigerian ginger is highly sought after all over the world for its high quality. Its price jn Njgeria
ranks third highest in the world after Germany and the United Kingdom (Ewuziem et al., 2015).
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Ginger (Zingiber officinale roscoe) is a slender herbaceous perennial rhizome which is usually
grown as an annual crop. It is grown in commercial quantity in Nigeria mainly in Kaduna State
(Nmadu and Marcus, 2012; Makarau et al., 2013a; Ayodele and Sambo, 2014). It is also grown in
the Keffi and Akwanga LGAs of Nassarawa State (Dauda and Waziri, 2006) as well as Buruku
LGA of Benue State. In the Southern parts of the country, ginger is found in small orchards in Oyo
and Ogun States. Ginger grown in the south usually looks inferior to the bold and richly flavored
ginger derivatives from the North (Meadows, 1988).

In Nigeria, ginger cultivation started in 1927 (Asumugha et al., 2006). Despite the high demand
for Nigerian ginger, the crop is cultivated predominantly by smallholder farmers (Obinatu, 2003).
These farmers are faced with limited marketing outlets for their produce. They therefore rely on
traditional trading relationships which limit their access to marketing information. This creates
inefficiencies and welfare losses (DFID, 2005). According to Barrett (2008), access to market has
critical influence on the performance of smallholders. Improving access to market can lead to
benefits of higher prices and lower input costs (IFAD, 2001) and therefore greatly enhance
economic growth and increase rural incomes. This study examines the factors that influence the
choice of marketing outlets by ginger producers in Kaduna State, Nigeria.

Methodology
Study Area

The study was carried out in Kaduna State, Nigeria. The State is made up of 23 Local Government
Areas (LGAS). It is situated between Latitudes 9°2' N and 11°35' N, and Longitudes 7°15' E and
9%' E (Kaduna State Statistical Year Book, 2001). The State has a total population of 26,086,217
million people (projected from NPC, 2006 to 2017). Ginger is cultivated in the Southern part of
the State (Ayodele and Sambo, 2014) which also serves as the major source of ginger to other parts
of the country (KADP, 2007). Ginger is the major cash crop with annual production of about
1,728.930 metric tons from Kachia, Jaba, Kagarko, Jema’a and Zangon Kataf LGAs of Kaduna
State (Kaduna State Perspectives, 2009). Figure 1 is a map of Kaduna State showing the study
area.

Population of the Study and Sample Determination

The population of this study comprised of ginger farmers in in Kaduna State. A multi-stage
sampling procedure was adopted in selecting the respondents for this study. The first stage was the
purposive selection of the Southern region of Kaduna State due to the concentration of ginger
producing households in the region (KADP, 2007; Nmadu and Marcus, 2012: Makarau et al.,
2013b: Folorunso and Adenuga, 2013). The second stage was the purposive selection of the four
main LGAs namely; Kachia, Jaba, Kagarko, and Jema’a out of the twelve LGAs of the Southern
region. This was based on ginger intensification (KADP, 2004: Kaduna State Ministry of
Agriculture, 2007). The third stage was the random selection of 37 villages representing 10 % of
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Source: Adapted from Bala (2016)
Figure 1: Map of Kaduna State showing the study area

the villages in each of the four LGASs. This was done in conjunction with the ginger unit of KADP.
The fifth stage was the random selection of 15 respondents from the list of ginger-producing
households in each of the 37 villages earlier selected. This was achieved with support from the
village heads. The number of respondents selected for the study was 555. Table 1 shows the
sampling schedule.

Table 1: Sampling Schedule

No. of No. of
Villages Villages No. of
LGA in LGA Selected Respondents
Kachia 106 11 121
Jaba 61 7 77
Kagarko 64 7 77
Jema’a 120 12 132
Total 351 37 555

Source: Researcher’s sample schedule, 2017
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Data Collection and Analysis

The data collection instrument for this study was validated by content validity. That was done by
passing the research instrument through appropriate scholars. Reliability of the data collection
instrument was achieved by pilot testing and by Cronbach’s alpha (o) analysis. Primary data were
used for this study. The data were obtained with the aid of a structured questionnaire and personal
interviews. Data were collected on socio-economic characteristics of respondents, distance to
markets, yield/output and choice of marketing outlets. To ensure that respondents provided
accurate information, every respondent was assured of his or her confidentiality, and the
questionnaire did not require the names of respondents. Furthermore, realizing that smallholder
farmers are unlikely to maintain formal records, questions were restricted to the period not
exceeding the last farming season. In addition, copies of the questionnaire were administered in
the local language of the respondents where necessary. Trained enumerators were used, in addition
to the researcher, to administer the questionnaire to the respondents. Out of the 555 copies of
questionnaire administered in the study, 440 were returned while 369 responses were clearly stated
and correct and were thus used for data analysis. The data were analyzed using binomial logit
regression technique.

Model Specification and Description of Variables

In order to determine the factors that influenced the choice of marketing outlet in the study area, a
binary response model was specified and estimated by binomial logit regression technique. The
binomial logit specification is designed to analyze qualitative data involving a choice between two
alternatives (Ogwumike and Akinnibosun, 2013) which in this case were farm gate and market.
The logit model was chosen because it has the advantage of simplicity and ease of interpretation
over the probit model (Patnaik and Sharma, 2013). Secondly, it was chosen over the least square
model because, the response was a choice between market and farm gate and therefore, a binomial
process taking the values of 1 for market and O for farm gate (non-market) while the Ordinary
Least Squares (OLS) assumes a continuous dependent variable and imposes constant parameters
over the entire distribution. The OLS also assumes that the producers selling their ginger produce
in the market are not fundamentally different from those who do not (ie sell at farm gate). This
assumption may not be plausible. The logit method gives parameter estimates that are
asymptotically efficient, and consistent (Ogwumike and Akinnibosun, 2013) and is known to
produce statistically sound results. The probability of the choice of market is specified as the value
of the cumulative distribution function of Z which is specified as a function of the explanatory
variables. The equation is of the form:

Prob (Market=1) =F (Z) = ez/(1 + ez) =F (Bo +1X1) 1)
Where:

F (Z) = ez/(1 + ez) is the cumulative logistic distribution, representing the probability of
the choice of market among alternatives in the study area.

JAFE 5(3): 38-47, 2018 41



Journal of Agriculture and Food Environment
Volume 5(3): 38-47, 2018 Abah et al., 2018

Z is the market line;
B is the vector of parameters, and

X is the vector of explanatory variables viz; distance to market, size of yield/output,
experience, education, age, and gender.

Prob (farm gate = 0) = 1- F (Z) = ez/(1 + e-2) 2
Therefore, equations 1 and 2 can be written as follows:

F(z) _  (1+ezi)
(1-F(2)) ~ (1+e-zi) (3)

Equation 3 is the ratio of the probability that a household will sell ginger in the market to the
probability that the household will not (ie. choose to sell at the farm gate). The natural log of
equation 3 results in the following equation:

. F2) \ _ ., _
Li=1ILn ((1_ (F))) =Z=0+ Ax1.u..kxk)) 4)
Equation 4 was used for the estimation of the logit model in this study. Therefore, the model of
determinants of factors influencing the choice of marketing outlets in the study area was based on
the following empirical logit specification:

(F(2)
(1-F(2))

Li =Ln< >= Bo+ B1x1 + Laxy + .. (5)

Where
Li is the logit (i.e, natural logarithm of the odd ratio),

F(Z) = 1 for market and 1- F(Z) = 0 for farm gate (ie non-market) as the dependent variable
(choice status of household).

(F(2)/(1- F(Z) )) = the odds ratio in favour of the probability of either market or farm
gate.

X1---Xn = independent variables

X1 =Experience in ginger marketing (years);

X2 = Educational attainment (years of formal education);
X3 = Distance to market (Km);

Xa4 = Age (years);

Xs = Output (KQ);

Xs = Sex (male = 0, female = 1);
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Bo = a constant term;

€ = error term
The a priori expectation is that Bo, 1, B2, B3, Pa, Bs, Ps > 0.

The marginal effects of X; (independent variables) on the dependent variable depends on the values
of Xi. This is so because the logit model is not linear (Greene, 1993). Thus, as opposed to the linear
regression case, it is not possible to interpret the estimated parameters as the effect of the
independent variables upon the choice of marketing outlet in the study area. Therefore, the analysis
was based on the marginal effect of each variable on the probability of the effect. This is because
logit coefficients do not represent the standard marginal effects represented by linear regression
coefficients. However, the marginal effects combine the predicted probability of participation with
the estimated logit coefficients.

The marginal effect is derived by taking the partial derivative of equation (2) with respect to an
independent variable as follows:

0F(Z) _  (ie7?)
9x; T [1+e7Z)2

Where,
z= Po+ P1x1+ Paxa + ot Prxy (7
Bi is a vector of parameters that associate with the explanatory variable Xi.

(6)

The parameters of the logit model were then estimated using the maximum likelihood estimation
method. The assumption was that the response variable had a sample of N observations, which
were independent.

Results and Discussion

Factors Influencing the Choice of Marketing Outlet by Ginger Producers

A binomial logistic regression analysis was used to determine the factors influencing the
choice of marketing outlets by ginger producers. The logit specification was designed to
analyze data reflecting a choice between two marketing outlet alternatives namely; farm gate
and the market. The results are presented in Table 2. From the results, the Chi Square of
457.413, p< 0.001 with df = 6 indicates that the test of the full model against the constant-only
model was statistically significant. This means that the predictor variables namely, experience,
education, distance to market, age, output, and sex, reliably distinguished between the choice
of marketing outlet (farm gate or the market) and created essentially a different model. The
Nagelkerke’s R? of 0.960 indicated a strong relationship of 96.0% between prediction and the
choice of marketing outlet. The prediction success overall was 97.5% (98.4% for farm gate
and 96.6% for market). The Wald criterion demonstrated that experience (X1), distance to the
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Table 2: Marginal effects from binomial logit regression on the choice of marketing
outlets by ginger farmers in Kaduna State

Variables Coefficients (§) Wald p-values Exp(B)
Constant -17.643 8.621 0.001 0.000
Experience -3.603 4.288 0.032 0.840***
Education 0.962 3.613 0.202 1.021
Distance to market 9.553 0.830 0.002 4.681***
Age -0.792 1.908 0.621 0.890
Output -4.399 7.325 0.011 0.667***
Sex 0.472 0.682 0.124 1.063
Nagelkerke R? 0.960

Cox & Snell R? 0.711

Chi Square 457.413***

Source: Field survey data, 2017
Note: p< 0.001; df = 6; Prediction = 97.5% (Farm gate = 98.4 %; Market = 96.6 %)
*** * implies statistically significant at the 1 % and 10 % level

market (X3) and output (Xs) made significant contributions to the prediction (for X, p =.032; for
X3, p =.002; for Xs p = 0.011). This is in agreement with Emana et al. (2015) and Zuniga-Arias
and Ruben (2007) who opined that experience, distance to market and output among others where
significant factors influencing farmers’ choice of marketing outlet. The Exp(p) values indicated
that; when the experience of a ginger producer increased by one year, the odds ratio was 0.84 times
lower. Therefore, the ginger producer was 0.84 times more likely to sell his produce at the market.
This is so because the producer gains more understanding of the market and therefore becomes
more willing to take the risk of transporting his/her produce to the market. This is in consonance
with the finding of Tarekegn et al. (2017) and Emana et al. (2015). According to Montshwe (2006),
farm produce is sold at higher prices in the markets than is obtainable at the farm gate. When the
distance to market for a ginger producer is raised by one kilometer, the odds ratio was 4.681 times
as large. This implies that, the ginger producer is 4.681 times more likely to sell his ginger produce
at the farm gate. This is so because of poor rural roads which make transportation of farm produce
difficult and expensive. This is in agreement with Tarekegn et al. (2017), Emana et al. (2015) and
Zuniga-Arias and Ruben (2007). Furthermore, when the yield/output of a ginger producer is raised
by one kilogram, the odds ratio is 0.667 times lower. Therefore, the ginger producer is 0.667 times
more likely to sell his ginger produce at the market. This is because, the larger the quantity of
produce, the higher the capacity of the farmer to take advantage of the economy of scale by

negotiating lower fares and higher prices. This is in consonance with the findings of Sigei et al.
(2015) and Chalwe (2011).

Conclusion and Recommendations
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The study concludes that the choice of marketing outlets by ginger producers in Kaduna State was
influenced by experience, distance to market and output/yield of ginger. The study therefore
recommends that; (i) government should rehabilitate existing rural roads and construct new ones
to improve access to market by ginger farmers; (ii) farmers should form co-operatives to enable
them press for incentives and take advantage of economy of scale; and (iii) research institutions
should be encouraged to make available high-yielding varieties of ginger seedlings.
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