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Factors Influencing Value Addition to Cashew Products

Processed in the South-East Zone, Nigeria:
A Multinomial Logistic Regression Approach
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ABSTRACT

Nigeria is a leading cashew producer, but this has not been reflected in the
development of the downstream cashew value chain industry. The launch of
the “Agriculture Promotion Policy (2016 —2020)” document was designed to
encourage value addition to export crops such as cashew as ways of creating
jobs and wealth to value chain actors. However, it is still unclear why cashew
processors are unable to exploit this opportunity to improve value addition
to cashew. This makes it imperative that factors influencing value addition
to cashew products in the South-East zone, Nigeria be analysed. A cross-
sectional survey design involving a structured questionnaire was used to
obtain data from 353 randomly selected respondents from the South-East
zone, Nigeria. The findings from the multinomial logistic regression showed
that income, access to market, product characteristics, and cost of cashew
processing technology significantly influence value addition to cashew
products in two models, whereas government policy on cashew processing
and market facilities were significant in the second model. The relative risk
ratios for age, educational level, income, processing experience, access to
market, distance to market, government policy on cashew processing and
market facilities were > 1, suggesting the likelihood of processor's preferring
to add value to cashew kernel, and both cashew products as against cashew
nut for any unit increase in these variables. This study provided vital insights
about how the relative significance of these factors will aid policy analysts
and decision-makers to determine which of the factors to focus on while
developing specific policies for the cashew value chain industry.
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I. INTRODUCTION

In recent decades, Nigeria has recorded a tremendous
increase in the yearly cashew output with approximately
500,000 MT in 2000, which has risen to almost one million
MT in 2017 [1]. Consequently, Nigeria is now the leading
producer of cashew nuts in Africa and ranks second at the
world level after Vietnam [1], [2]. Nigeria accounts for nearly
half of the African output (over 40 per cent) [3]. Africa
contributes about 40 to 50 per cent of the world’s cashew
output. Apart from Nigeria, Cote d'lvoire, Guinea-Bissau,
Mozambique, and Tanzania are also notable for cashew
production in Africa [4]. Nigeria’s position in the global
cashew production has not been reflected in the development
of the downstream value chain industry. The bulk of the
cashew nuts produced in the country are exported in their raw
form because only very few individuals are involved in
processing and value addition [5], [6].

Renewed attention has been given to the cashew crop in
the last two decades because it is a highly-valued commodity
with rising global market value [3]. The expectation is that
the market will remain strong for a long time to come due to
the huge global market potential for tradability of high-value
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cashew by-products, like cashew nutshell liquid (CNSL),
cashew butter, cashew shell cake, and broken nuts [7].
Interestingly, the federal government trade policy of
liberalizing export crops has had a considerable impact on the
pricing and supply of unprocessed cashew nuts in Nigeria [8].
Nigeria still offers one of the cheapest sources of raw cashew
nuts. Aliyu and Hammed [9] alluded to this by stating that
Nigerian nut has constantly been used in Indian and
Vietnamese cashew industries and more recently, added
substantially to the Brazilian market.

The exports of the non-value-added products (raw nuts), as
well as low export of value-added products (e.g., kernels),
have been the major constraints to the development of the
cashew value chain industry in Nigeria [10], resulting in poor
foreign exchange earnings and loss of job opportunities.
Nigeria still earns the least international premium from raw
cashew nuts. Even the neighbouring. Republic of Benin earns
20 per cent price higher than Nigeria [11]. Small nuts,
peelability, and poor post-harvest handling have been
identified by USAID-Nigeria as the contributing factors to
this low price. For instance, numerous flesh apples and nuts
waste away in several cashew farms, simply because most of
these producers lack the competence to sufficiently process
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cashew into more acceptable products for consumption as
well as marketing at both local and international markets.
Aliyu and Hammed [9] reported that 40-50 percent losses in
cashew produce are attributed to poor post-harvest handling.
This wastage leads to losses of livelihood and employment
opportunities. No matter the case, Nigeria still has the
potential to improve its price to at least the same level as her
West African neighbours through value addition. Value-
addition can create opportunities for small to medium scale
processors to take advantage of the growing demand for
cashew products to create market niches.

Cashew remains a major export crop and source of
livelihood to numerous smallholder farmers in the middle belt
and southeastern zones of Nigeria [8, 11]. The South East,
Nigeria remains the leading cashew-producing zone with four
out of the five States making the list of the major producing
States in Nigeria. The States are Enugu, Abia, Anambra, and
Imo [12]. However, it is worrisome that despite being the
country’s hub of cashew production, processing and value
addition activities remain at its lowest ebb. This is seen in the
absence of the major large-scale cashew processing firms in
the zone [13].

A typical cashew fruit comprises nut, kernel and apple.
Thus, the processors’ choice of which parts of cashew to add
value is discrete. This makes the discrete choice model the
most appropriate econometric tool for unravelling these
factors. Discrete choice models remain one of the promising
areas of research [14]. Discrete choices unlike actual choices
make it possible to include features that have not been
implemented, thus providing information about the potential
effectiveness of various choice options. The models enable
respondents to choose their preferred option and determine
the influence of each attribute on their choice [14]. Some
studies have used binary choice models to analyse discrete
choice from a set of two discrete alternatives. Binary choice
models of probit and logistic regressions have been used
extensively for empirical analysis of discrete choice. For
instance, Ngore [15] employed probit regression model on the
ground that value addition decision is discrete and
dichotomous to evaluate factors that influenced value
addition to meat products in Kenya; Agwu et al. [16] used
binary logit model to investigate the factors influencing value
addition to cassava in Abia State, Nigeria.

Interestingly, the federal government of Nigeria has over
the years come up with different agricultural policy
interventions including the “Agriculture Promotion Policy
(APP) (2016 — 2020)” document, which emphasizes value
addition to export crops such as cashew as a way of creating
jobs and wealth to value chain actors. However, it is still
unclear why cashew processors are unable to exploit this
opportunity to improve value addition to cashew. More so,
extant literature shows that value addition factors have been
examined in the leather industry, Kenya [17]; agricultural
sector in selected developing countries with emphasis on
human capital [18]; meat industry, Kenya [15]; cassava crop
in Abia State, Nigeria [16]; dairy product in Welmera
Woreda, Ethiopia [19]; and the closest dwelled on cashew
farming households in Kogi State, Nigeria [6], which differs
from the focus of this study. However, none of these studies
examined factors influencing value addition to cashew
products among cashew processors in the South East Zone,
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Nigeria using the multiple choices model, which is the focus
of this study. It is therefore imperative that these factors,
which influence value addition to cashew products, be
investigated. This will enable processors to concentrate on
those factors with higher opportunities for improving returns
from value-added cashew products. The findings will also
serve as a guide for the development of specific policies for
stimulating value addition to cashew products. Particularly,
knowing the relative significance of these factors will aid
policy analysts and decision-makers to determine which
factors to focus on. This will also assist processors to
contribute to food security and improve access to nutrition
while benefiting from the economy of value addition by
enabling them to capture higher profit margins from value-
added cashew activity.

Il. THEORETICAL FRAMEWORK

The theoretical framework used in this study is the utility
maximization theory. The proponents of this theory are J.
Bentham [20]; J.S. Mill [21]; and J.E. Crimmins and D.G.
Long [22]. The theory is anchored on the assumption that the
decision of cashew processors to add value to their products
is influenced by expected utility and return, which ought to
be higher if the processors add value to the products. The
utility is compensated by the consumers through patronage.
Thus, cashew processors will add value to their products if
and only when they perceive the net benefits as a result of
value addition will be greater than is the case without it.
Although utility cannot be observed directly, however, the
choices made by economic agents like the consumers can
help in determining it.

Ultimately, the outcomes of value addition are to increase
sales and profit maximization. This in turn will translate to an
expansion of the enterprise, which ultimately leads to the
employment of more labour while the exported products will
enhance the foreign exchange earnings of the country.
Overall, the theory is considered apt for this study because it
is able to pinpoint that the underlying factor that motivates
agribusiness entrepreneurs to add value to cashew products is
profit. The theory is mathematically illustrated as follows:

Assuming that U; and Uy stand for a cashew processor’s
utility for two choices, namely adding value ‘i’ and not
adding value ‘k’, the linear random utility model for the two
choices is stated thus:

Ui = piX; + € And Uk = fk + €k Q)
where Uj and Uy are expected utility from value-added and
non-value added choices ‘i’ and ‘k’, fi and px are the
estimated parameters, while €; and € are stochastic error
terms considered to be autonomously identically distributed.
If a cashew processor decides to choose choice i, it
presupposes that the expected utility of adding value to
choose i is higher than that from choices (e.g., k). This is
mathematically expressed as:

Ui (BiXi + €1) > Uk (BXk + € (2

The chance that the processor will prefer to add value, i.e.,
the choice ‘i’ can be stated as:
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P(Y = 1]X) = P(Ui> Uy) (3)
P(BiXi + € - BXk + €> 0|X) (4)
P(BiXi — BXx + €i — €> 0[X) (5)
P(X'* Xi + € * > 01X = F(; * X)) (6)

where ‘P’ is the probability function, Ui and Uy have been
defined above, €; — € are random stochastic error term, " is
a vector of unknown parameter which represents the net
influence of the predictor variables on the choice to add value,
while F(3°Xi) represents the cumulative distribution function
of estimate ‘f#°Xi’. The precise distribution of ‘F’ depends on
the distribution of the random error term. Based on the
distribution of this error term, many other qualitative choice
models can be estimated [23].

The theory is most appropriate for this study because it fits
into the multinomial choice model that was used in this study.
Multinomial logistic regression was employed to establish the
correlation between a polytomous response variable and a set
of predictor variables. The model was employed to elucidate
discrete choices, i.e. when the number of choices available is
more than two and is mutually exclusive [23], [24]. In other
words, it is a model that is employed to forecast the chances
of the various potential results of an unconditionally
distributed response variable, considering the set of predictor
variables (which could be binary-valued, categorical-valued,
or real-valued).

I1l. METHODOLOGY

A. Study Location

The study was conducted in the South-East zone, Nigeria.
The area is one of the six geo-political zones in Nigeria and
comprises five States, namely Anambra, Imo, Abia, Enugu,
and Ebonyi (Fig. 1). The area has a population of 16.4 million
inhabitants, mostly Igbos [25]. It has a landmass of about
58,214.7 km3, the area lies between longitude 60 501 and 80
301 E latitude 40 30' and 70 5' N. South-East zone of Nigeria
is bordered in the east by Cross-River State, Delta State in the
west, Kogi and Benue States in the north and Akwa-Ibom and
Rivers States in the south. The zone lies within the rainforest
and derived savannah regions of Nigeria. Two main seasons
characterize the zone: namely: rainy and dry seasons.

,,,,,,,,, e
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Fig. 1. Map of South East, Nigeria.
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South-East zone, Nigeria is deemed appropriate for this
study because of its antecedent as a major cashew producing
zone with four out of the five States of the zone being among
the major producing States in Nigeria [6], [10]. Historically,
cashew was first introduced into the zone by the Portuguese
merchants as a means of checkmating erosion. Since then,
emphasis has shifted from the use of cashew as a crop for
erosion control to economic plants with high potential for
livelihood and income generation.

B. Study Population

The population of this study was made of the entire
individuals involved in cashew processing in the South-East
zone, Nigeria. Specifically, the population was drawn from
the list of cashew processors obtained from the Agricultural
Development Programme (ADP) of the sampled States. The
processors operate mainly at small-scale levels. This is in line
with the report of SBM Intelligence [13], which stated that
the largest cashew processing firms in Nigeria have are
located in Kwara, Kaduna, Ogun and Lagos. The ADP record
shows the State-by-State population of cashew processors as
follows Abia State — 13,221, Anambra State — 8,261, Enugu
State — 23,820 and Imo State — 15,735. Thus, the total
population of cashew processors in the study area is 61,037.

C. Sample Size Determination

To ensure adequate representation for the entire
population, the proportional sample size formula developed
by Krejcie and Morgan [26] was adopted. Given that the
sample frame is known, the construct is most appropriate for
this study because it considered vital parameters for sample
size determination like specific margin of error and the
desired confidence interval. The formula as developed by
Krejcie and Morgan is stated as:

= X2?xNxP (1-P)
" ME2x (N—-1)) -(X2xPx (1-P))

()

where:

n = Sample size;

X2 = Chi-square for the specified confidence level at 1 degree
of freedom;

N = Population size;

P = Population proportion;

ME = Desired Margin of Error (expressed as a proportion).

= 3.84 x 61,037 x 0.5 (1-0.5)
(5.2%2*(61,037—1)+ (3.84 x 0.5 (1 - 0.5))

_ 5859552
165.961344

n~=353

Accordingly, the sample size of the study was determined
as 353.

D. Sampling Technique

A quantitative research design involving a cross-sectional
survey was adopted for the study. This study adopted
multistage random and purposive sampling techniques. In the
first stage, four of the major cashews producing states in
South East, Nigeria were purposively selected. This is based
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on the assumption that the availability of cashew will
stimulate an individual’s interest to engage in value addition
activities in the area. Based on this, Abia, Anambra, Enugu,
and Imo States were chosen. This also conforms to USAID-
Nigeria [10] designation of major cashew producing States in
Nigeria. From the four States, one agricultural zone each was
purposively selected to give a total of four (4) agricultural
zones. This was based on the result of a reconnaissance
survey that was conducted to identify the major cashew
producing zones in each of the states as well as the
concentration of cashew processors in the area. The third
stage involved the random sampling of three hundred and
fifty-three (353) cashew processors from the lists of
processors that were obtained from ADP in the South-East
zone, Nigeria (Table I).

The selection of the respondents was proportionately done
using Bowley’s proportionate allocation technique (equation
2). Bowley’s proportionate allocation technique as quoted in
Onwubiko et al. [27] is expressed as follows:

nh =2= (8)

where:

nh = Number of questionnaire allocated to each State
Nh = Population size of each State;;

N = Total sample size obtained (353);

N = Total population (61,037).

TABLE I: DISTRIBUTION OF POPULATION AND SAMPLED RESPONDENTS
Sample frame of No. of sampled

State

processors respondents
Abia 13,221 76
Anambra 8,261 48
Enugu 23,820 138
Imo 15,735 91
Total 61,037 353

Source: Compilation of the ADP record in the sampled States.

E. Source of Data and Instrument of Data Collection

Data were sourced principally from a primary source. The
data were obtained with a structured questionnaire that was
administered in-person to the sampled respondents. The
questionnaire was designed to elicit information related to the
business strategic goals, socioeconomic attributes, product
characteristics, and institutional factors affecting value
addition to cashew products. These variables are listed in
Table Il. To facilitate effective distribution and retrieval of
the questionnaire, four research assistants who were
University graduates were selected and trained to ensure
adequate coverage and effective collection of the needed
information from the respondents. The criteria for selection
and training of the research assistants were based on their
knowledge of research activity.

F. Data Analysis

The data were extracted from the questionnaire and
captured in an MS Excel worksheet using the assigned code
for categorical variables and appropriate values for
continuous variables. The data were analysed using Stata
(version 13.1, StataCorp, Texas 77845, USA) tool.
Specifically, multinomial logistic (MNL) regression was
used to analyse the data.
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TABLE Il: DESCRIPTION OF PREDICTOR VARIABLES AND A PRIORI
EXPECTATION

Variable Description of Method of measurement Exp_ected
code variable sign
X1 Age of the processor The age of the processors -
will be measured in years
Membership of _ _
%2 cooperative society Dummy (1 = yes, 0= no) *
Educational Number of t
X3 attainment of the umber ot years spen +
processor schooling
Monthly income
X4 generated from Amount in naira +
cashew processing
X Cashew p_rocessing Years +
experience
Xs Access to credlt_for Dummy (1 = yes, 0 = no) +
cashew processing
Dummy (1 = village, 2 =
urban, 3 =regional, 4 =
% Type of market international, 5 = e- *
market)
Dummy (1 =
perishability, 2 =
X Cashew product peelability, 3 = )
8 characteristics breakability, 4 = size, 5 =
colour, 6 = taste, 7 =
aroma)
Perception of
processors about Dummy (1 = favourable,
Xg government policy 2 =fairly favourable, 3 = +or-
on cashew unfavourable)
processing
Perception of Dummy (1 = very
X processor about cost  expensive, 2 = expensive, +or-
10 of processing 3 = fairly expensive, 4 =
technology not expensive)
. Dummy (1 = accessible
Available
infrastructure for roig(s:iliZti;Sstgrfge
Xu marketing of value telecommunication, 4 = *
ad%erg(fjsthsew electricity, 5 = portable
water)
Dummy (1 = profit
Business strategic motive, 2 = product
Xi2 goals of the differentiation, 3 = +
processor increase share of market
sales)
X Market distance from Kilometre tor-

the processing site

Bo1 = intercept.

B1 — P13 = coefficients of estimates.

ei = stochastic error term.

G. Model Specification
/) Multinomial Logistic (MNL) Regression
MNL regression is a model that is useful for predicting the

probabilities of the varied possible outcomes from a
categorically distributed dependent variable, given a set of
predictor variables [23]. The predictor variables could be
dichotomous/or binary, e.g., continuous (i.e., interval or ratio
in scale) or polytomous (involving more than two categories
of the response or outcome variable. MNL regression is often
regarded as very attractive because it does not assume
normality, homoscedasticity, and linearity [28]. MNL model
is very useful for explaining discrete choices [24]. Berry [29]
averred that an interesting feature of the MNL model is that
the choice probabilities increase easily as the number of
options increases. This feature makes the MNL model very
applicable to discrete choice settings.

It is important to note that utility and choice are mainly
deterministic from the cashew processor's behaviour. The
assumption is that the choice decisions of adding value to
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specific cashew products are in stochastic random form.
Some of the determinants of utility are unobservable, which
suggests that the choice can only be determined in a
probabilistic manner [23]. Therefore, to describe the choice
decision, the processor's attributes and attributes of the
cashew products that received value are considered. For every
rational processor, his choice for a particular cashew product
to add value must be such that the utility derived from it must
exceed the utility derived from the reference or base category.

For a clear illustration of the multinomial logistic model,
let ‘y’ be designed as the random variable which takes the
values {1,2....j} for choices j, a positive integer, while
‘x’ represents a set of conditioning variables. In this regard,
‘Y’ denotes the choice of value addition to cashew product in
the South-East zone of Nigeria. Supposing every cashew
processor has to choose from among the set of discrete,
mutually exclusive choices of cashew products to add value
(this implies that an individual precisely opts for one option
out of many options, not more than or less than one). These
measures appear to depend on factors of ‘X’. As a result, ‘X’
denotes a set of independent variables influencing value
addition to cashew products. However, it is important to ask
how, if all things are equal, variations in the component of
‘x’ can influence the response probabilities p(y=j/x), j= 1,
2.... k. The likelihood that a processor ‘i’ will choose to add
value to alternative product ‘j> among the set of cashew
products is expressed mathematically as:

P (y=j/x) = P (Ui> UiWx) C))

where Ujj and Uy are the perceived utilities by processor ‘i’
of choice of product value addition alternatives ‘j° and ‘k’
correspondingly to X; being the vector of explanatory
variables.

To elicit information on specific value addition activities
on cashew, the processors were provided with a list of various
cashew products that are produced from specific cashew
part(s). The processors were asked to indicate the specific
cashew part(s) that they add value to produce another form(s)
of cashew product(s). From the responses of the cashew
processors, the researcher was able to delineate two specific
cashew parts that processors are adding value to, namely:
cashew nut, and kernel. It was observed that the processors
were not adding value to cashew apple and such it was
eliminated from the model, however, those adding value
simultaneously to cashew nut, and kernel form the third
category of the response variable.

(i) Cashew nut: This category of processors captures those
who are engaged in various value addition activities on raw
cashew nut that yields products such as cashew nut testa,
cashew nut oil cake, cashew cheese, cashew kernel, cashew
butter, and cashew nutshell liquid (CNSL).

(if) Cashew kernel: The options listed in this category
include processors whose value addition activities on cashew
kernel produce products like animal feed, lubricant, roasted
cashew kernel, among others.

(iii) Both cashew products: This category comprises
processors who engage simultaneously in adding value to
cashew nut and kernel to yield products listed in (i) and (ii)
above.

The MNL model has response likelihoods and is stated as
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follows:
SN exp(ﬁjxi) .
PriYi=]) =———"—j=1,2,3 (10)
1 +Zj:1 exp(ﬁin)
where: fj=K-1,j=1,2,3
For the reference category,
Pr(Yi=0) = - =0 (1)

P |
1+ Zj:1 exp(Bin)

where P (Yi=j) denotes the probability of cashew processor
to add value to any cashew products between 1, 2, 3. Pr (Y
=o) is the probability of being in the reference category. The
explicit function is stated as:

Yi= In(P,— /PO) Zﬂo +,b’1X1 + ﬂQXQ +ﬁ3X3 +ﬁ4X4 +ﬂ5X5 + ...
+ f13X13 + €i (12)

Yi= Probability to add value to cashew products (i = 1, 2,
3)

where: 1 = Cashew nut, 2 = Cashew kernel, 3 = Both cashew
products; while the reference (base) category was chosen
from the response variable with the highest frequency, which
in this case, is the cashew nut.

2) Relative risk ratio (RRR)

To determine the relative risk ratio (RRR) from the
multinomial logistic model, having estimated a set of
coefficients B and B@, corresponding to each outcome as
follows:

exﬁ(l)

Pry =1) =eX[j'(1)+ eXB@ | xpB) (13)
exﬁ(z)

Pr(y =2) =eX[j'(1)+ eXB@ | xpB) (14)
xg®3®

Pry=3) = . (15)

eXBD | o xp2) | ,xp3)

The model, however, is unidentified in the sense that there
is more than one solution to B®, @ and B® that leads to the
same probabilities fory =1,y = 2, and y = 3. To identify the
model, you arbitrarily set one of B® or B® to 0 — it does not
matter which. That is to say, if B is arbitrarily set to 0°, the
remaining coefficient B will measure the change relative to
the y = 1 group. If on the other hand, B@ is set to ‘0, the
remaining coefficient B® will measure the change relative to
the y = 2 group, and the same is applicable when B® is set to
‘0’. The coefficients will differ because they have different
interpretations, but the predicted probabilities fory =1, 2, and
3 will still be the same [23]. Therefore, whichever parameter
is arbitrarily set; the solution will still be the same as the
underlying model.

Setting B = 0, the equations become:

_ _ 1
Py =1 = @ (16)
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exB(Z)
PIY =2 =@ an
xp®3
Priy=3)=—— (18)

1+eXB) 4o xp3)
The relative probability of y = 2 to the base outcome is:

Pr(y=2) _

- Xﬁ(z)
Pr(y=1) €

(19)
Let’s call this ratio the relative risk, and let’s further

and (B, BV .....B2), respectively. The ratio of the
relative risk for a one-unit changes in X; becomes:

@
eft X1t pP 1)+ B o4 )+ B K15 _ e

(20)

@)
eB1 X1y g ﬁiz)xl+ p’éz)X2+-~-+ ﬁg)xm

Relative risk can be gotten by exponentiating the above
multinomial equation to yield regression coefficients that are
relative risk ratios for a unit change in the predictor variables
[30]. Thus, the exponentiated value of a coefficient is the
relative-risk ratio for a unit change in the corresponding
variable (risk is measured as the risk of the outcome relative
to the base outcome). The RRR of a coefficient indicates how
the risk of the outcome falling in the comparison group
compared to the risk of the outcome falling in the referent
group changes with the variable in question. An RRR > 1
indicates that the risk of the outcome falling in the
comparison group relative to the risk of the outcome falling
in the referent group increases as the variable increases. In
other words, the comparison outcome is more likely. An
RRR < 1 indicates that the risk of the outcome falling in the
comparison group relative to the risk of the outcome falling
in the referent group decreases as the variable increases. In
general, if the RRR < 1, the outcome is more likely to be in
the referent group.

IV. RESULTS AND DISCUSSION

The multinomial logistic regression model used for
determining factors influencing value addition to cashew
products processed in South East zone of Nigeria was first
subjected to preliminary checks to ensure adherence to the
regression assumptions, in addition to enhancing the accuracy
of the result. In this regard, the following assumptions’ tests
were carried out: heteroscedasticity, autocorrelation, and
multicollinearity tests. The test of heteroscedasticity in the
model as provided by the Breusch-Pagan test shows the P-
value was 0.8807 which is greater than 0.05. Therefore, it is
concluded that the alternative hypothesis be rejected, and the
null hypothesis accepted that the variance of the residuals is
homogenous in the model. This confirms that the assumption
of homoscedasticity was met. The autocorrelation test as
given by the Durbin-Watson statistic was 2.4. The acceptable
value of Durbin Watson Statistic is 2 but it permits a range of
+ 2. This implies that the model is free of autocorrelation as
such the assumption was not violated. The multicollinearity
statistics as provided by the variance inflation factor (VIF)
scores range from 1.02-2.21, which are far below 10 and the
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tolerance values (0.45-0.98), defined by 1/VIF are well above
0.2 (Table I11). This suggests absence of multicollinearity in
the model as such the assumption was met.

TABLE Ill: VARIANCE INFLATION FACTOR (VIF)

Variable VIF 1VIF
Household size 221 0.45
Product characteristics 1.83 0.55
Perception about Processing technology 1.78 0.56
Access to market 1.34 0.75
Processing technology 1.29 0.78
Monthly income 1.26 0.79
Age 1.25 0.80
Education level 1.23 0.82
Membership of cooperative 1.10 0.91
Access to credit 1.08 0.93
Distance to market 1.05 0.96
Market facilities 1.03 0.97
Perception about govt._pollcy on cashew 103 0.97
processing

Business strategic goal 1.02 0.98

Mean VIF 1.32

From the result of the MNL regression, the Likelihood
Ratio (LR) Chi-Square of 379.61 suggests that none of the
independents’ regression coefficients is equal to zero (Table
IV). In other words, the model fits significantly better with
these predictor variables than as an empty model (i.e., a
model without independent variables). The p-value was
significant (p-value = 0.0000), confirming that there are
factors influencing value addition to cashew products
processed in South East zone, Nigeria. The probability of
adding value to cashew products is the outcome variable in
this MNL regression. The estimate gave rise to two replicates
of explanatory variables, which represent two models
estimated for the probability of (i) adding value to cashew
kernel relative to cashew nut, and (ii) both cashew products
relative to cashew nut.

The coefficients of age in the two models were positive but
insignificant (P>0.05), suggesting that older processors have
the likelihood of adding value to cashew kernel, and both
cashew products by 1.9% and 4.3% respectively as opposed
to cashew nut. The finding suggests that age increases the
probability of adding value to cashew kernel, and both
products relative to cashew nut. It is important to note that in
Nigeria’s traditional setting, age increases access to resources
such as capital, family labour, equipment, building, land, etc.
Besides, age comes with responsibilities of fending for
oneself and catering for one’s children and dependents.
Consequently, it is expected that most of the middle-aged
people are engaged in cashew processing in order to shoulder
the responsibility of fending for themselves and catering for
their dependents. The finding is in conformity with that of
Ngore et al. [31] who found that increase in the age of
butchers has the tendency of increasing value addition to meat
products in Kenya.

The coefficients of education level in the two models were
positive but statistically insignificant (P>0.05), indicating
that improving the educational level of processors increases
the probability of value addition to cashew kernel, and both
cashew products relative to cashew nut by 0.5 and 0.2 percent
respectively. The result suggests that educated processors are
more likely to add value to cashew kernel, and both cashew
products relative to cashew nut. A similar result has been
credited to Ngore et al. [31] who reported that educational
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attainment has the tendency of increasing value addition to
meat in Kenya. In the contrast, Berem et al. [32] reported that
educational attainment of household head in Baringo district
of Kenya will likely decrease value addition to honey. It is
important to state that the effect of education thresholds on
successful entrepreneurship is country specific [32]. For
instance, Ngore et al. [31] reported that Kenya and Zimbabwe
have secondary school education level as the threshold that
can stimulate the growth of small and medium scale
enterprises while in other sub-Saharan African countries
including Nigeria, primary school education is considered
adequate. Thus, the fact that many of the cashew processors
in this study have primary and secondary education is
considered adequate for successful value addition to cashew
products.

TABLE IV: MNL RESULT OF FACTORS INFLUENCING VALUE ADDITION TO
CASHEW PRODUCTS PROCESSED IN SOUTH EAST ZONE, NIGERIA

Variable name Coefficient Std. z P>|z|
Error
Cashew nut (base
outcome)

Cashew kernel

Age 0.019 0.032 0.59 NS

Educational level 0.004 0.062 0.07 NS
Household size -1.085 0.396 -2.74 *
Monthly income 0.001 0.0005 2.34 **

Processing Experience 0.009 0.052 0.18 NS

Access to credit -0.694 0.821 -0.84 NS
Membership of 0.058 0515 011 NS

cooperative

Access to market 2.782 0.387 7.18 *

Distance to market 0.035 0.036 0.96 NS

Product characteristics 0.743 0.164 4.54 *
Govt. policy on
cashew proc. 0.911 0.752 121 NS
Perception about the

cost of processing -2.464 0.394 -6.26 *

technology

Market facilities 0.383 0.415 0.92 NS

Business strategic

goals -0.060 0.175 -0.34 NS
Constant 5.309 4.182 1.27 NS

Both cashew products
Age 0.043 0.030 142 NS

Educational level 0.002 0.059 0.04 NS
Household size -0.593 0.370 -1.60 NS
Monthly income 0.0001 0.00006 2.24 **

Processing Experience 0.012 0.048 0.25 NS

Access to credit -0.480 0.786 -0.61 NS
Membership of -0.425 0489  -087 NS

cooperative

Access to market 1.781 0.376 4.74 *

Distance to market 0.014 0.034 0.42 NS

Product characteristics -0.448 0.167 -2.69 *
Govt. policy on o
cashew proc. 1.826 0.915 2.00
Perception about the

cost of processing -1.510 0.394 -3.84 *

technology

Market facilities 0.824 0.406 2.03 faled

Business strategic

goals 0.012 0.166 0.07 NS
Constant -5.552 4.370 -1.27 NS

Number of obs = 353, LR chi2(28) = 379.61.

Pseudo R%= 0.5563, Prob > chi2 = 0.000.

Log likelihood = -151.391

Note: *, **, and *** signify significant at 1%, 5%, and 10% levels.
NS indicates not significant.

The negative coefficients of household size in the two

models imply that large household size decreases the
likelihood of adding value to cashew kernel, and both cashew
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products relative to cashew nut by 108.5 and 59.3 percent
respectively. The result confirms that processors with large
family members are more likely to add value to cashew nut
as against cashew kernel, and both cashew products. The
finding contrasts that of Berem et al. [32], who reported that
the coefficient of household size is positively correlated with
the degree of value addition. Similarly, Agwu et al. [16]
reported that large household size is positively correlated
with the likelihood of adding value to cassava products in
Abia State, Nigeria. Meanwhile, household size was
significant (P<0.05) in the first model but insignificant
(P>0.05) in the second model, suggesting that household size
significantly influences value addition to cashew kernel. This
may be due to the higher labour requirement of processors
adding value to cashew kernel.

The coefficients of monthly income in both models were
positive, which is an indication that high-income generation
has the likelihood of increasing cashew processors decision
to add value to cashew kernel, and both cashew products
relative to cashew nut by 0.013 percent respectively. Monthly
income also showed statistically significant (P<0.05) in the
two models, signifying that it has a significant influence on
value addition to cashew products. The finding suggests that
income is a major determinant of value addition to cashew
products. This is in conformity with that of Okebiorun and
Jatto [34] who reported that income has a positive and
significant effect on cassava value addition among women
processors. Similarly, Agwu et al. [16] found income to be
highly correlated with the likelihood of adding value to
cassava products in Abia State, Nigeria. The need to earn
higher income drives many processors to add value to cashew
products. This view was also corroborated by Coltrain et al.
[35] who submitted that the desire to increase income
generation from agricultural produce has motivated several
farmers to seek more creative ways of improving value
addition to their products. Fleming [36] noted that value
addition is particularly critical because it offers a strategy for
transforming unsuccessful agro-enterprise into a successful
one. Thus, high-income earning can influence value addition
to cashew products because value added cashew products
guarantee higher consumer’s patronage which sustains higher
revenue.

The coefficients of processing experience in both models
although statistically insignificant (P>0.05) were positive.
This implies that an increase in processing experience
increases the probability of value addition to cashew kernel,
and both cashew products relative to cashew nut by 0.95 and
1.2 percent relatively. The finding disagrees with that of
Kehinde and Aboaba [37] who reported that the processing
experience of cassava processors in Southwest Nigeria is
inversely related to value added cassava products. Similarly,
Adeyemo and Okoruwa [38] reported that a higher processing
experience decreases the prospect of adding value to cassava
products. Meanwhile, the finding agrees with that of
Okebiorun and Jatto [34] who found processing experience to
be significant and positively correlated with the probability
of value addition to cassava among women processors.

Access to credit has negative coefficients and statistically
insignificant (P>0.05) in both models, suggesting that
improving processors’ access to credit decreases the
probability of adding value to cashew kernel, and both
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cashew products relative to cashew nut by 69.4 and 48.0
percent respectively. In other words, access to credit is more
likely to increase value addition to cashew nut as against
cashew kernel, and both cashew products. This finding
concurs with that of Mkandawire and Gathungu [39] who
reported that access to credit decreases the likelihood of
farmer groups’ participation in value addition activities in
Malawi. In contrast, Ntale, Litondo and Mphande [40] found
that access to credit has significant and positive influence on
the probability of farmers adding value to farm produce.

The positive coefficient of membership of cooperative
society in the first model implies that it has the likelihood of
increasing value addition to cashew kernel as against cashew
nut by 5.8 percent. However, the negative coefficient in the
second model suggests that it decreases the probability of
adding value to both cashew products relative to cashew nut
by 42.5 percent although both models were insignificant
(P>0.05). This divergent finding may be attributed to the fact
that many of the cashew kernel processors belong to the
cooperative, which provided platform for information and
knowledge sharing. This coincides with the finding of Berem
et al. [32] who found out that membership of cooperative
positively influences farmers’ participation in value added
activity. But contrary to that of Okebiorun and Jatto [34] who
reported that membership of cooperative society negatively
influences the likelihood of women processors adding value
to cassava.

The positive coefficients of access to the market in both
models mean that expanding the number of markets
accessible by processor increases the likelihood of adding
value to cashew kernel, and both cashew products relative to
cashew nut by 278, and 178 percent respectively. More so,
access to market for both models was statistically significant
(P<0.05), suggesting it has a significant influence on value
addition to cashew products. The finding is in tandem with
that of Tsalwa and Theuri [41] who found that the type of
market dealer access influences the degree of value addition.

The finding suggests that the extent of value addition to
cashew products is determined by market destination. The
specifications of buyers in the market(s) destination where
cashew products are to be marketed determine to a reasonable
extent the nature and degree of value be added to the products.
The reason is that cashew product attributes preferred by
buyers vary across market destinations where they are
domiciled. Thus, cashew product attributes preferred by
consumers located in rural market may differ from that of a
consumer located in urban market. The observed consumer’s
cashew product attributes are factored into the value addition
processes to reflect the consumer’s product desirability in the
market. Tsalwa and Theuri [41] corroborated this view by
stating that market destination determines the degree and
extent of value addition to products. This is mainly due to the
preferences and tastes of consumers in the products’ market
destination. Improving processors access to the market can
increase investment in cashew value addition activities while
enhancing their resourcefulness in meeting diverse
consumers’ tastes and preferences.

The positive coefficients of distance to market although
insignificant (P>0.05) in both models imply that one
kilometer increase in distance to market increases the
probability of adding value to cashew kernel, and both
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cashew products relative to cashew nut by 3.5, and 1.5
percent respectively. The result indicates that distance to the
marketplace positively influences cashew processors
decision to add value to cashew kernel, and both cashew
products. Distance to market could motivate cashew
processor to add value to his/her products as a way of
recouping the cost associated with transporting the products
through the long distance to the marketplace. Corroborating
this finding, Ntale et al. [40] found that distance to market has
a significant and positive influence on the likelihood of
farmers to add value to their produce. Mkandawire and
Gathungu [39] also reported that distance to the market
increases the likelihood of farmer groups’ participation in
value addition activities in Malawi.

Product characteristics have positive coefficient in the
model with the probability of adding value to cashew kernel,
and statistically significant (P<0.05), implying that
improving cashew product characteristics increases the
likelihood of adding value to cashew kernel relative to
cashew nut by 74.3 percent. Consumers’ desire for cashew
kernel with certain desirable characteristics may have given
rise to this result. However, the negative coefficient of
product characteristics in the second model means that it
decreases the likelihood of value addition to both cashew
products as against cashew nut, but significantly influences
value addition to both cashew products (P<0.05). Studies
have shown that product characteristics influence consumer’s
purchasing decisions [42], [43]. Understanding how these
product characteristics influence consumer’s preferences and
patronage of a product could lead to the development of more
acceptable cashew products. Employing a technique that
focuses on the improvement of these product characteristics
may lead to the processing of high valued cashew products
with greater consumer’s acceptance and patronage.

The coefficients of processors’ perception about
government policy on cashew processing were positive in the
two models. This implies that favourable processors’
perception about government policy on cashew processing is
likely to increase value addition to cashew kernel, and both
cashew products as opposed to cashew nut by 91.1, and 182.6
percent respectively. Meanwhile, the coefficients of
processors’ perception about government policy on cashew
processing were significant (P<0.05) in the second model,
confirming that it has a significant influence on value addition
to both cashew products. The finding concurs with that of
Tsalwa and Theuri [41] who reported that government policy
is positively correlated with value addition to tea in Kenya.
The finding obviously shows the need for government to
initiate and pursue policies that will serve as incentives for
motivating individuals to engage in cashew value addition
activities. Alluding to the above assertion, Madura [44]
opined that it is the sole responsibility of the government to
create a conducive atmosphere for optimal growth and
development of economic activities. It is therefore important
that government policy on cashew processing should be
favourably enough to impress positive perception on the
processors so as to encourage greater value addition activities
to cashew products.

The coefficients of processors’ perception about cost of
processing technology were significant (P<0.05) and
negative for both models. The negative coefficients imply
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that processors perceive the cost of cashew processing as
unfavourable as such diminishes the probability of adding
value to cashew kernel, and both products with referent to
cashew nut by 246.4, and 151 percent respectively. The high
cost of many modern processing technologies may have
given rise to this result. However, the statistically significant
(P<0.05) implies that processors’ perception about the cost of
cashew processing technology has a significant influence on
value addition to cashew products. In a related study, Falola
et al. [45] averred that farmers who have processing
equipment are more likely to add value to their products than
those who have not.

Market facilities showed positive coefficients in both
models, indicating that increased provision of market
facilities increases the likelihood of value addition to cashew
kernel, and both cashew products relative to cashew nut by
38.3, and 82.4 percent respectively. More so, the coefficient
of market facilities in the second model — at both cashew
products was significant (P<0.05), confirming that market
facilities significantly influence value addition to both
cashew products. Availability of market infrastructure is
crucial for enhancing value addition to cashew products. In
the words of Admassie [46], a well-functioning market
infrastructure creates economic opportunities that encourage
processors to specialise in adding value to agricultural
commodities that they have a competitive advantage. This
finding is in agreement with that of Ntale et al. [40] who
found that the availability of electricity increases the
likelihood of value addition to tea in Kenya. Furthermore,
Ismail [47] found that market infrastructure was significantly
and positively correlated with small-scale farmers’ decision
to participate in market services.

The negative coefficient of business strategic goals in the
first model implies that it decreases the probability of value
addition to cashew kernel relative to cashew nut by 6%.
Whereas the positive coefficient in the second model suggests
that business strategic goals increase the likelihood of adding
value to both cashew products as against cashew nut by 1.2%.
However, the coefficients of business strategic goals were
insignificant (P>0.05) in both models. Obviously, the result
from the second model suggests that expanding business
strategic goals can provide room for greater value addition to
both cashew products than in cashew nuts. This finding
agrees with that of Tsalwa and Theuri [41] who reported a
significant and positive correlation between business strategy
and the likelihood of adding value to tea in Kenya.

1) Relative risk ratio (RRR)

The estimates from the multinomial logistic regression
were further subjected to relative risk ratio analysis.
According to Gallis and Turner [48], the relative risk ratio is
a measure of the relative association between the independent
variable(s) and the response variable. The essence is to
determine the ratio of probability at which the processor
could choose to add value to the outcome categories (cashew
kernel, and both cashew products) over the probability of
choosing to add value to the baseline/reference category
(cashew nut).

The relative risk ratios (RRRs) from the two models show
age (1.02 and 1.04), an education level (1.01 and 1.00),
monthly income (1.0 and 1.0), processing experience (1.01
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and 1.01), access to market (16.15 and 5.94), distance to
market (1.035 and 1.015), processors’ perception about
government policy (2.487 and 6.208) and market facilities
(1.47 and 2.28) were greater than 1 (Table V). This implies
that any unit increase in any of these variables increases
processors’ preference to add value to cashew kernel, and
both cashew products are as opposed to cashew nuts. In other
words, the choice of adding value to cashew kernel and both
cashew products over cashew nut increases with increase in
age, education level, monthly income, processing experience,
access to market, distance to market, processors’ perception
about government policy, and market facilities.

TABLE V: RRR OF FACTORS INFLUENCING VALUE ADDITION TO CASHEW
PRODUCTS PROCESSED IN SOUTH-EAST ZONE, NIGERIA

Value added product RRR Std. Error Z P>|z|
Cashew nut (base
outcome)

Cashew kernel

Age 1.019 0.0347 0.59 NS

Education level 1.005 0.062 0.07 NS
Household size 0.338 0.134 -2.74 *
Monthly income 1.0001 0.00006 2.34 faled
Processing experience 1.009 0.053 0.18 NS
Access to credit 0.499 0.410 -0.84 NS
Membership of coop. 0.944 0.486 -0.11 NS
Access to market 16.150 6.256 7.18 *
Distance to market 1.035 0.037 0.96 NS
Product characteristics 0.475 0.078 -4.54 *
Perception z_xbout Govt. 2487 1.870 191 NS
policy
Perception about cost
of processing 0.085 0.033 -6.26 *
technology
Market facilities 1.466 0.608 0.92 NS
Business strategic 0.942 0165  -034 NS
goals
Constant 202.22 845.68 1.27 NS
Both Cashew Products
Age 1.044 0.0318 142 NS
Education level 1.002 0.059 0.04 NS
Household size 0.553 0.204 -1.60 NS
Monthly income 1.0001 0.00006 224 ol
Processing experience 1.012 0.048 0.25 NS
Access to credit 0.619 0.486 -0.61 NS
Membership of coop. 0.654 0.320 -0.87 NS
Access to market 5.935 2.232 4.74 *
Distance to market 1.015 0.035 0.42 NS
Product characteristics 0.639 0.107 -2.69 *
Perception a_lbout Govt. 6.208 5.679 200 o
policy
Perception about cost
of processing 0.221 0.087 -3.84 *
technology
Market facilities 2.279 0.924 2.03 el
Business strategic
goals 1.012 0.168 0.07 NS
Constant 0.004 0.017 -1.27 NS

Number of obs =353, LR chi2(28) = 379.61.
Pseudo R? = 0.5563, Prob > chi = 0.0000.
Log likelihood = -151.391.

The RRRs from the two models for household size (0.34
and 0.55), and cashew product characteristics (0.48 and 0.64)
were < 1. This implies that there is less likely that a processor
chooses to add value to cashew kernel, and both cashew
products as opposed to cashew nut as these variables increase.
Thus, a processor with large household size and desirable
cashew products’ characteristics are more likely to add value
to cashew nut relative to cashew kernel, and both cashew
products.

The relative risk ratio for comparing processors with
access to credit to those without access to credit preferring to
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add value to cashew kernel, and both cashew products, as
opposed to cashew nut, is expected to decrease by factors of
0.50 and 0.62 respectively. Equally, the RRRs for comparing
members of cooperative society to non-members for
preferring to add value to cashew kernel, and both cashew
products, as opposed to cashew nut, are expected to decrease
by factors of 0.94 and 0.65 respectively. The relative risk
ratios for comparing processors who perceived the cost of
cashew processing technology to be expensive as against
those who perceived it to be inexpensive for preferring to add
value to cashew kernel, and both cashew products, as opposed
to cashew nut, are expected to decrease by 0.09, and 0.22
factors respectively. Obviously, the result indicates that
processors who hold the perception that the cost of cashew
processing technology is expensive are more likely to add
value to cashew nut over and against cashew kernel, and both
cashew products.

The relative risk ratio for processors whose business
strategic goal favours value addition to cashew kernel over
cashew nut decreases by a factor of 0.94 as against the relative
risk of adding value to both cashew products that increases
by 1.01 factor. The finding implies that the business strategic
goal is more likely to influence processors’ decision to add
value to cashew nut, and both cashew products over and
above cashew kernel.

V. CONCLUSION

The study established that income, access to market,
product characteristics, government policy on cashew
processing and cost of processing technology have a
significant influence on value addition to cashew products, as
such are the factors influencing value addition to cashew
products processed in South East, Nigeria. Equally, the study
found that the relative risk ratio for a unit increase in age,
educational level, income, processing experience, access to
market, distance to market, government policy on cashew
processing and market facilities increases processor's
preferred choice of adding value to cashew kernel, and both
cashew products as oppose to cashew nut. The implication is
that improving any of these factors will enhance value
addition to cashew products. Thus, the study advocates that
adequate priority should be given to these factors when
considering a specific policy for the development of the
cashew value chain industry in Nigeria.

VI. RECOMMENDATIONS

Based on the foregoing, the study recommends:

1) Processors are encouraged to explore access to a wider
range of markets for marketing cashew products as a way
of increasing income generation.

2) Governments should ensure that markets located within
locations with a high volume of cashew processing
activities have adequate market facilities such as
motorable roads, processing and storage equipment,
telecommunication among others as a way of enhancing
value addition to cashew.

3) Government should commission research for the
development of cashew variety with characteristics that
influence value addition. The programme should include
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a strategy for getting cashew producers to grow and
gradual replacement of old stock with the released new
variety.

4) Government should consider subsidizing cashew
processing equipment and machinery to make it
affordable to processors, to increase access and use of
such equipment for cashew value addition.

5) The Federal Government of Nigeria should come up with
a specific cashew policy for driving value addition
programmes across the cashew value chain. This policy
will serve as a stimulant for increasing investment in
value addition to the cashew, thereby repositioning the
Nigerian cashew industry from that of a low-priced
commodity to supplier and exporter of high-quality
value-added cashew products.
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