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ARTICLE INFO ABSTRACT

Keywords: The “Agricultural Promotion Policy (2016-2020)” is an initiative of Nigeria’s government,
Cashew value addition designed to create jobs and wealth for participants in the agricultural value chains through value
Net income

addition to export crops such as cashew. However, it is not known how cashew processors have
exploited this opportunity to improve their economic returns from value-added cashew products,
processed in the Southeast zone, Nigeria. Consequently, this study analysed the economic
viability of value-added cashew products processed in the Southeast zone of Nigeria. Specifically,
the objective was to determine the cost-benefit analysis, rate of return on investment, net income,
and variability of value-added cashew products processed in the Southeast zone, Nigeria. A
descriptive research design involving a cross-sectional survey of 353 randomly sampled partici-
pants was administered with a structured questionnaire. Ratio statistics, gross margin, benefit-
cost ratio analysis, rate of return and ANOVA were applied to analyze the data. The results
show that variable cost constitutes >96 but <98% of the total cost of cashew value addition. The
average net income from 1 kg of value-added cashew products is profitable with cashew kernel
yielding the highest net income (N2,724.4 (US $7.6) > cashew nut (N2,547.9 (US $7.1)) > both
cashew products (N2,340.4 (US $6.5)). The benefit-cost ratios for 1 kg of value-added cashew nut
and cashew kernel were slightly higher (1:1.4) respectively than that of both cashew products
(1:1.3), suggesting that value-added cashew products deliver positive net income to the pro-
cessors. Equally, the rate of returns (RORs) for 1 kg of value-added cashew products yield the
highest (38.1%) in cashew kernel > cashew nut (37.4%) > both cashew products (34.1%). The
coefficient of dispersion (COD) in revenue and cost of value-added products shows the least risk in
cashew kernel (0.097) and the highest risk in both cashew products (0.122). The study provides
empirical evidence for potential small and medium-scale investors to make an informed invest-
ment decision about value addition to cashew products. It is recommended that government
should encourage people to engage in value addition to cashew products because of its high rate
of return, and assist processors with credit to procure modern processing equipment to enhance
profitability and income generation.

Rate of return
Benefit-cost ratio
Ratio statistics

1. Introduction

Cashew has been cultivated primarily for its food and medicinal importance, which involves the use of whole cashew fruit, i.e., the
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apple, kernel as well as a nut for various industrial purposes [1]. Currently, there is a huge market for cashew products [2]. estimated
the global value of the cashew market in 2017 to be in the neighbourhood of US $5.26 billion. Although it is difficult to assess the exact
production outputs in the various cashew-producing countries, the [3] estimate, shows that the output of raw cashew nuts (RCN)
which stood at 0.29 million tonnes in 1961, grew to 2.60 million tonnes in 2013 and later rose to 4.9 million tonnes in 2016. At the
continental level, African countries contribute 56.5% to the global cashew output while Asian countries account for approximately
44% in 2018 [4]. The share of West Africa in cashew production has also risen over the years to 1.62 million tonnes representing 42%
of world cashew output in 2017 [2]. This makes West Africa the leading cashew-producing region in the world.

Available statistics show that the major cashew-producing countries in the world and their respective outputs in 2017 were
Vietnam (1,221,070 MT), Nigeria (982,530 MT), India (671,000 MT) and Ivory Coast (607,300 MT) [5]; Salau, Popoola and Nofiu,
2017). This shows that Nigeria is the major cashew-producing nation in Africa and second in the world [3,5,6]. In the past four de-
cades, cashew production in Nigeria has grown geometrically from 30,000 tons in 1990 to 466,000 tons in 2000, and further rose to
791,726 in 2010 and later 982,530 tons in 2017 [7]. Cashew grows in almost every part of Nigeria although commercially, it is largely
produced in the southern and the middle belt zones of the country. The major cashew producing States are Abia, Enugu, Anambra,
Ekiti, Benue, Kwara, Kogi, Oyo, and Imo [6,8,9]. Interestingly, the Southeast zone of Nigeria is renowned for cashew production and
four of the five States in the zone - Abia, Enugu, Anambra and Imo States are listed among the main cashew producing-States.

Interestingly, cashew contributes substantially to the Nigerian Gross Domestic Product and foreign exchange earnings. Earnings
from cashew nut exports amount to seven to eight per cent of non-oil export earnings in Nigeria [10]. The estimated export value from
cashew nuts ranges from US$ 25 to 35 million per annum (Adeigbe et al., 2017). Cashew production and processing activities in
Nigeria, provide employment and livelihood for smallholder farmers especially women [11,12]. Cashew provides a livelihood for over
300,000 households and sustains 600,000 jobs across the value chain activities as harvesters, transporters, processors, marketers, and
exporters (Adeigbe et al., 2017). Value addition in the agriculture context is the process of enhancing income generation, in addition to
extending the product’s shelf-life [13]. The demand for value-added cashew products is growing in the global market arena [14].
Nigeria and other African countries, which grow over 50% of the global cashew are losing out on this booming wealth of opportunities
as a result of low-value addition [15]. For instance, recent statistics show that only about 20% of cashew produced in Nigeria receives
value addition while the rest are exported in their raw form [16]. Nevertheless, there is still a high incentive for more local processors
to tap into the booming wealth of opportunities offered by the increasing global demand for value-added cashew products.

Economic viability establishes the profitability of an enterprise [17]. The use of cost-benefit ratios as measures of an enterprise’s
economic viability has been documented [18]. Economic viability represents the capability of cashew processors to profit from
value-added cashew products; which is critical to the survival and sustainability of their enterprise [19]. Evidence of economic
viability could provide the basis for the possible participation of non-participants in cashew value-addition activities and also provides
evidence of the long-term sustainability of the enterprise [19]. Economic viability involves the assessment of different components of
the enterprise such as operating costs, investment capital and the amount of value an agent is creating and capturing along the value
chain node.

Research has shown that cost is an essential element of profit. Components of costs in the agro-processing enterprise include labour
costs, cost of inputs, transaction costs and marketing costs, among others. For instance Ref. [6], examined cashew nut marketing in
Kwara State, Nigeria and found a positive and significant correlation between costs associated with raw cashew acquisition, trans-
portation, agent fee and storage and profit margin of cashew nut marketing. Cost is, therefore, a critical element of profit [20], and cost
efficiency is vital to achieving higher profit. Some other factors also determine profit margin [21]. identified investment capital and
variable costs as important variables influencing the profitability of agricultural commodities [22]. found investment capital to be
positively correlated with the net profit of maize production in Northern Benin. Higher investment capital enables participants to
achieve economies of scale, which improves income yield [23]. Equally, the proportion of functionaries in the cashew market de-
termines the profit margin accruing to the individual participant. Market functionaries include producers, collectors, retailers,
wholesalers and exporters participating in the marketing of cashew nuts [24]. [25] reported that market actors in the cashew industry
have a positive and significant effect on the net profit of cashew nuts marketing. Furthermore, the risk-profit trade-off fundamentally
describes the proportion of profit due to risk [26]. argues that profit is a reward for risk decisions in business enterprises [27]. found a
positive correlation between risk and profit. Thus, without risk, there can be no reasonable profit for the cashew processor while higher
risk yields a higher profit.

Nigeria’s government has at different times, initiated a number of policies targeted at the development and growth of the agri-
cultural sector. Under the current President Buhari-led government, the government introduced the “Agricultural Promotion Policy
(2016-2020)", designed to create jobs and wealth for participants in the agricultural value chains through value addition to export
crops such as cashew. However, it is not clearly known how cashew processors have exploited this opportunity to improve economic
returns from value-added cashew products, processed in the Southeast zone, Nigeria. More so, empirical evidence suggests that
scholars have given extensive attention to the agronomy of cashew production (Asogwa et al., 2008 [5]; and the marketing of raw
cashew nuts (Hammed et al., 2008; [6,25,28], with little or no attention given to economic viability and variability of value-added
cashew products.

It is in light of the foregoing that this study analysed the economic viability of value-added cashew products, processed in the
Southeast zone, Nigeria. Specifically, the objective was to determine the cost-benefit analysis, rate of return on investment, net income,
and variability of value-added cashew products processed in the Southeast zone, Nigeria. The findings of this study offer processors
evidence of economic benefit from value-added cashew products. It also provides evidence of variability across the various compo-
nents of cashew products receiving value addition, which is critical for deciding the components of cashew to add value to. This will
enhance investors’ confidence in value addition to cashew products and open a window of opportunities for greater investment and job
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creation in the cashew value chain industry, which is important for the eradication of poverty and social vices while meeting the
Sustainable Development Goal (SDG) of ending poverty. Equally, the findings will be helpful to potential investors in making informed
investment decisions particularly, the small & medium-scale investors. The complexity, cost and time resources associated with
carrying out a feasibility study often make it difficult for many small and medium-scale investors to undertake [29] and may rely on
existing data such as the ones provided in this study. However, relying on these data requires potential investors to seek additional
information on the opportunity cost options (i.e., the value created in other possible exchanges of cashew relating to subcategories of
actors in the value chain nodes) and hypothesized on how the competition unfolds amongst these actors. Diverse choices in each of
these subsets have serious implications for the processors in terms of accruing costs of input transformation to valuable output as well
as the competition for value capture with agents working together across the supply chain nodes, in appropriating the value created —
profit.

1.1. Research hypothesis

HO: There is no net income differential across cashew processors adding value to cashew products processed in the Southeast zone,
Nigeria.

2. Theoretical framework

The framework upon which this study is anchored is the value-based theory of strategy. The concept behind this theory as pro-
pounded by Refs. [30,31] is conceptualised in the context of a theory of value addition and value capture. The concept has turned out
to be a unifying framework for theorising heterogeneity of firms and competition in strategic management studies. The theory jointly
analyses value addition and value capture, offers a framework for relating a firm’s performance to characteristics of demand [32] and
provides fresh insights on how value is attained in a competitive climate [33]. The value-based theory conceives the problem asso-
ciated with a firm’s profitability depends largely on the extent of value addition, happening because of the conversion of costly inputs
into invaluable output by participants jointly working across the supply chain nodes, as well as value capture, which is the result of
competition amongst participants in appropriating the created value - profits. The level of value an agent/participant appropriates in
the prevailing supply chain nodes is a fundamental issue, that the value-based framework addresses [30]. This theory emphasises that
value capture analysis involves information on the value creation options (i.e., the value created in entire possible exchanges requiring
the subcategories of actors in the supply chain nodes) and hypothesized on how the competition unfolds among these actors.

The application of this theory suggests that a processor can appropriate a share of the profit if and only when value is created.
Interestingly, since every input is measured at its economic cost, appropriating value amounts to earning economic rents (profits) for
suppliers’ equity capital, and the residual income arising due to value addition goes to the processors. Specifically, any suppliers,
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Fig. 1. Map of Southeast zone, Nigeria.
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processors, or buyers that create any sort of value earn commensurate economic rents or profits. To be guaranteed a share of the value-
added, the processor has to create a higher value by exploiting a sustained supplier-processor-consumer alliance that offers consumers
or suppliers at best a superior deal that far exceeds what they receive in the present alliance (Moreton, 2004). The main characteristic
of a processor that sufficiently measures up with this condition is his ability to convert inputs into products that sufficiently meet either
the inputs of the suppliers or satisfy the desires of the consumers to always guarantee his/her participation in the alliance that allows
him to reap certain portions of the economic rents.

Empirical evidence has shown that value-based theory has been tested on a number of assumptions. For instance Ref. [34], studied
buyer-supplier relationships and found that suppliers’ value capture differs from value addition [35]. examined factors linked with a
participant’s ability to bargain and found that a participant’s ability to bargain has a significant influence on transaction prices, as well
as value capture. Other scholars such as [36-38] employed the value-based theory to test associations between proxies of value
addition and response variables (e.g., profit, survival) that are usually considered in management strategic research. The application of
this framework offers profound insights into the nature of economic benefits and returns from value-added cashew products amongst
the group of processors adding value to different components of cashew.

3. Methodology
3.1. Study area

The location of this study was the Southeast zone of Nigeria. The Southeast zone has five States, viz; Abia, Anambra, Ebonyi, Enugu
and Imo (Fig. 1), and is located in the Southern part of the country. The zone is populated by 16.4 million people, mainly of Igbo-
extraction [39]. The area occupies a landmass of approximately 58,214.7 km® and lies on longitude 6° 50" and 8° 30" E latitude 4°
30" and 7° 5! N. It shares a boundary with Cross-River State in the east, in the north by Benue and Kogi States, in the south by
Akwa-Ibom and Rivers States and bounded to the west by Delta State. The area experiences two major weather seasons, viz: dry and
rainy seasons. It is situated in the derived savannah and rainforest regions of the country.

This area was selected and considered suitable for this study because of its designation as a leading cashew-producing zone in
Nigeria. Reports show that four of the five States in the zone are among the main cashew-producing States [28,40]. Historic evidence
shows that the Portuguese merchants were the first to introduce cashew into Southeast, Nigeria, which then was to mitigate the erosion
menace [5]. However, the status of cashew has since changed from an erosion-controlled crop to an economic crop with a significant
potential for income and livelihood growth.

3.2. Study population

The study population comprised all the people who are engaged in cashew value addition as at the time of this study in the
Southeast zone of Nigeria. The specific population was sampled from the records of cashew processors gotten from the Agricultural
Development Programme (ADP) in the selected States which are mostly within the category of small-scale cashew processors. This
classification conforms with of [41]; that Lagos, Kwara, Ogun and Kaduna States are hosts to major large cashew processing companies
in Nigeria. The State-by-State population of cashew processors as contained in the ADP record is as follows: Anambra State — 8,261,
Abia State — 13,221, Imo State — 15,735 and Enugu State — 23,820. The total population of cashew processors in the study area
corresponds to 61,037.

3.3. Sample size determination

This study employed the proportional sample size formula of [42] to ensure an unbiased and equal chance of selection for every
member of the population. Given that the sample frame is known, this approach is considered very suitable for this study because
critical parameters for sample size determination such as the specific margin of error, and the desired confidence interval were taken
into consideration. The formula as developed by Krejcie and Morgan is stated thus:

_ X?xNxP (1 — P)
T MES (N = 1)) —(X2xPx (1 - P))

Where:

n = Sample size

X2 = Chi-square for the specified confidence level at 1° of freedom
N = Population size

P = Population proportion

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

Substituting into the formula, we have

X% = 3.84
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N = 61,037
P=0.5
ME = 5.2%

3.84x61,037x0.5 (1 —0.5)
(52%% (61,037 — 1) + (3.84x 0.5 (1 - 0.5))

. 58,595.52
T 165.961344
n ~ 353

Based on the foregoing, the sample size of 353 was established for the study.

3.4. Sampling technique

This study employed a descriptive-type of quantitative research design, involving a cross-sectional survey. The quantitative
research design involves the collection of numerical data about a sample population, which is used to make a generalization about the
population or explain a particular phenomenon [43]. This present study involves purely numeric data — revenue, cost and income from
value-added cashew products — which are intrinsically quantitative, and justifies the use of quantitative design. More so, the
cross-sectional survey approach involving the use of a questionnaire aided the gathering and analysis of data from the sample re-
spondents at a specific time period. To eliminate the possible shortcomings that the use of a structured questionnaire would pose to
adequate collection of data, a reconnaissance was carried out among 30 cashew processors. The observed shortcomings were taken
into consideration and used to modify and improve the questionnaire. This approach also enabled the researcher to carry out a
thorough statistical analysis that combined the data such as mean, averages, and percentages and compare aggregated data across
categories of cashew processors [44]. Based on the foregoing, multistage random and purposive sampling procedures were used for
this study. The stages involve, firstly, the purposive selection of four States renowned for cashew production from the five States in the
Southeast zone of Nigeria. This was based on the hypothesis that States having high volumes and clusters of cashew activities will
experience higher value-added activities. Accordingly, Anambra, Abia, Imo and Enugu States were selected. This aligns with the
cashew categorization in Nigeria by Refs. [9,40]. The second stage involved the purposive selection of one agricultural zone from each
of the four States earlier sampled, totalling four (4) agricultural zones. This was based on the result of the preliminary survey carried
out to identify and delineate the zone into clusters based on the volume and concentration of cashew processing activities in each of the
States. In the third stage, three hundred and fifty-three (353) cashew processors were randomly selected from the lists of cashew
processors gotten from the ADP in the selected States (Table 1).

Bowley’s proportionate allocation method (equation (2)) was also applied to ensure that the share of participants drawn from each
State corresponds to its population. This technique enabled us to determine the appropriate share of the sample size by each State, and
the number of questionnaires to be allocated to each of the sampled States relative to their population. Based on this, the States and the
number of respondents sampled are as follows: Abia — 76, Anambra — 48, Enugu — 138, and Imo - 91 respondents. The technique is
stated thus [45]:

_ nNh

h
Y

Where:
nh = Number of questionnaires assigned to each State
Nh = Population size of each State
n = Total sample size obtained (353)
N = Total population (61,037)

3.5. Source of data and method of data collection

Primary data were used for this study. A structured questionnaire, administered physically by the researcher and his assistants was
used to generate the data. The questionnaire was designed to gather information connected to the objective of the study. The

Table 1
Distribution of population and sampled respondents.
State Sample frame of processors No. of sampled 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.
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information captured with the questionnaire includes the direct costs associated with the purchase of raw cashew nuts and roasted
kernel, labour, tax, storage fee, packaging materials such as bottles and cellophane bags, and transportation constituted the variable
cost, while the costs of assets such as frying pan, bowls, trays, jute bags make up the fixed cost, and the revenue represents earnings
from sales of value-added cashew products. These costs and revenues were obtained from the cashew processors in their local currency
— the naira but were converted to US dollars. The costs of packaging and marketing the products were also captured. The expenditure
and sale values were obtained to cover an average monthly quantity of cashew products that value was added to by the respective
Processors.

The data were collected within a period of three months — November 2020 to January 2021. To ensure rapid distribution and
recovery of the research instrument, four experienced research assistants were recruited and given the relevant training pertaining to
the administration of the questionnaire. The knowledge and previous participation of the research assistants in research activities were
well considered before recruiting and accepting them for the exercise. Each research assistant was assigned to each State while the lead
researcher supervised their activities. The respondents’ consent was sought through a letter of introduction, which states that the
respondents are free to accept or decline his/her participation in this study and at any time free to withdraw from the study.

3.6. Data analysis

The survey data were analysed using ratio statistics, benefit-cost ratio, gross margin and rate of return on investment. One-way
ANOVA was used to test the hypothesis on whether there were means income differences between the three categories of cashew
processors; while F-test was considered significant when the p-value <0.05. Based on the overall statistically significant difference
shown between the means income of the processors, the LSD post hoc test was carried out to ascertain where the differences occurred
between the category of the cashew processors’ means.

3.6.1. Determination of cost-benefit analysis
To achieve the cost-benefit analysis as a result of value-added to cashew products, cashew processors were delineated into three
categories as follows:

Category 1 ... oo veee veee e - Processors, adding value to cashew nut
Category 2 ... oo veee veee neene Processors, adding value to cashew kernel
Category 3 .... .... .... .... ...... Processors, adding value simultaneously to both cashew products

Gross margin (GM) was applied to determine the discrepancy between the total revenue (TR) and total variable cost (TVC) of
cashew processing [6]. GM enabled us to determine the costs, revenues and net profit of value-added cashew products in the area.

GM=TR-TVC 3

Where:
TR = Quantity of output (Q;) x Price (P;); and
TVC = Quantity of Input (Xj) x Price (P))
GM = Gross margin, TR = Total revenue, TVC = Total variable cost.
Hence,

GM = Z: P.Q; — Z}: PX; 4
1= =

The net return represents the total profit which is calculated thus:
Net return = TR — TC.Where: TR = Total revenue, TC = Total cost, and

. . TR —TC
Rate of return on investment (ROR) = —c ) X 100 5

3.6.2. Determination of the benefit-cost ratio
The benefit-cost ratio is the ratio of revenue over the cost for every naira invested in adding value to cashew products [46]. Thus,
BCR is calculated as:

BCR =TR/TC 6

Where:
BCR = Benefit-cost ratio
GR = Total revenue
TC = Total cost

3.6.3. Determination of net income owing to value addition

To determine the net income from value-added to cashew products, the fixed cost (that is cost of equipment and machineries) was
determined by subtracting total costs (fixed and variable costs) from Total revenue [47]. Net income from value-added cashew
products is:
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NIVA =GM - TEC 7

Where:
NIVA = Net income from value addition
GM = Gross margin
TFC = Total fixed cost

3.6.4. Ratio statistics

Ratio statistics provides a complete list of summaries for describing the ratio between two scale variables. In other words, it de-
scribes the variability between two scale variables. Its application here is to enable us to determine the ratio of variability between
revenue and cost among a group of processors adding value to cashew products.

Ratio (Ri) =i=1,...,n 8

=5
Where:
n = Number of observations
Ai = Numerator of the I-th ratio (i = 1, ..., n). This represents the revenue (N).
Si = Denominator of the i-th ratio (i = 1, ..., n). This represents the cost (N).
Ri = Thei-thratio (i=1, ..., n).
fi = Case weight associated with the i-th ratio (i =1, ..., n).

3.6.5. Coefficient of dispersion (COD)
COD measures the variability in the ratios. Note, the larger COD value indicates greater variability.

COD =100% x 44D

Where:
COD = coefficient of dispersion; AAD = average absolute deviation; R = ratio

3.6.6. Average absolute deviation (AAD)
S ORIRI-R[\/ ) f; 10
i=1 i=1

3.6.7. Coefficient of concentration (COC)

COC is a report of the percentage of values within a certain percentage of the median. The variable with the highest COC suggests no
variability while the group with the least COC value indicates the presence of variability. Given a percentage of 100% x g, the coef-
ficient of concentration is the percentage of ratios falling within the interval [(1 - g)FZ’, a+ g)R]

Decision: The higher this coefficient, the better uniformity.

Table 2
Benefit-cost analysis of 1 kg of value-added cashew products.
Items Amount of value addition to 1 kg of Amount of value addition to 1 kg of cashew ~ Amount of value addition to 1 kg of both
cashew nut (N & US $) kernel (N & US $) cashew products (N & US $)
A. Total Variable 6,671.7 (18.5) 6,899.0 (19.2) 6,632.7 (18.4)
Cost
B. Total Fixed Cost 133.3(0.4) 256.4 (0.7) 233.1 (0.6)
C. -Total Cost 6,805.0 (18.9) 7,155.4 (19.9) 6,865.8 (19.1)
D. Total Revenue 9,352.9 (26.0) 9,879.8 (27.4) 9,206.2 (25.6)
E. Gross Margin = 2,681.2 (7.5) 2,980.8 (8.3) 2,573.5(7.1)
D-A
Net income = E — 2,547.9 (7.1) 2,724.4 (7.6) 2,340.4 (6.5)
B
Benefit Cost Ratio 1:1.4 1:1.4 1:1.3
=D/C
ROR — (D;C> X 37.4% 38.1% 34.1%
C
100
% of TVC 98.0% 96.4% 96.6%
% of TFC 2.0% 3.6% 3.4%

Note: Figures in parenthesis are in USD ($1 equivalent to N360).
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4. Results and discussion
4.1. Gross margin, benefit-cost ratio and rate of return on investment

Table 2 shows that the average total cost of adding value to 1 kg of cashew products was slightly higher among processors adding
value to cashew kernel (N7,155.4 ($19.9)) than those adding value to both cashew products (N6,865.8 ($19.1)) and least among those
adding value to cashew nut (N6,805.0 ($18.9)). The variable costs range from >96% in cashew kernel and both cashew products to
<98% in cashew nut while the total fixed costs are <4%. The finding shows that variable cost accounts for over 90% of the total cost
used for adding value to cashew products in the Southeast zone of Nigeria. This suggests that the processors are still stuck to the
traditional method of cashew value addition. Again, the processors lack ownership of assets like modern processing equipment and
machines. The implication is that the processors are unlikely to access credit facilities from a financial institution because of a lack of
ownership of valuable processing assets that could serve as collateral. Thus, any cost reduction measures must explore ways of cutting
down on items that constitute variable costs that will free funds for fixed assets acquisition.

The average revenues accruing as a result of value addition to 1 kg of cashew products exceed the respective total costs with
processors adding value to cashew kernel achieving the highest revenue of N9,879.8 ($27.4), followed by those adding value to cashew
nut - N9,352.9 (26.0), and least among those adding value to both cashew products (N9,206.2 ($25.6)). Meanwhile, processors adding
value to cashew kernel obtained the highest net income of N2,724.4 (US $7.6)/1 kg, followed by those adding value to cashew nut with
net income of N2,547.9 (US $7.1) and least, are processors adding value to both cashew products (N2,340.4 ($6.5)). These figures
indicate that value addition to cashew products yields a high monetary reward, suggesting that the enterprise is economically viable
[19]. It is important to note that ordinarily, it is expected that processors adding value to both cashew products ought to achieve a
higher net income because they are utilizing a combination of inputs. Obviously, this turns out not to be the case going the findings.
The reason could be that processors adding value to a single cashew product — kernel or nut may have developed special skills that
enable them to utilize resources in a way that enhances a higher profit than those adding value to both cashew products.

The benefit-cost ratios for adding value to 1 kg of cashew nut and cashew kernel were slightly higher (1:1.4) respective as against
1:1.3 obtained for those adding value to both cashew products. These ratios are above 1.0, suggesting that value-added cashew
products deliver positive net income to the processors. This, further buttresses the profitability of value-added cashew products with
returns of 0.4, 0.4, and 0.3 kobos for every N1.0 invested in adding value to both cashew products, cashew kernel and cashew nut
respectively. The finding is in tandem with that of Lawal, Oduwole, Shittu and Muyiwa (2010) who reported that cashew nut pro-
cessing enhances household revenue and income in Nigeria.

The analysis further shows the rate of return (ROR) for 1 kg of value-added cashew kernel was highest (38.1%), followed by that of
cashew kernel (37.4%), and cashew nut (34.1%). This implies that the processors adding value to cashew nut, cashew kernel, and both
cashew products recoup returns of 37.4, 38.1 and 34.1% respectively from their capital investment. This finding is justified by Food
and Agriculture Organization [48] that most small-scale agro-entrepreneurs prefer investing in enterprises with a minimum rate of
return exceeding 30%. Conclusively, the finding shows that there is a higher monetary reward for adding value to a single cashew
product — kernel or nut than combining both cashew products. By implication, processors of single cashew products — cashew kernel
and cashew nut — are creating a higher value, probably because they have achieved a higher degree of specialization, which enables
them to appropriate higher profits than those adding value to both cashew products. From the theoretical perspective, the findings also
align with the theoretical postulation that the amount of profit each agent in the value chain appropriates is a function of the degree of
value it is able to add or create along the value chain nodes. Obviously, the processors of cashew nut and cashew kernel appropriate
higher profits because they are able to create better values than those adding value to both cashew products. Thus, justifying the use of
value-based theory for this study.

4.2. Income differential among processors adding value to cashew products in Southeast zone, Nigeria

The test result indicates that there was a significant difference between the means income of the processors adding value to cashew
products (Table 3). The LSD shows that incomes from processors adding value to cashew nut, kernel and both cashew products were
significantly different (P < 0.05), suggesting unequal income generation among the three categories of processors, adding value to
cashew products. Based on this, the null hypothesis was rejected and the alternative hypothesis accepted that there is a significant
difference between the incomes of processors adding value to cashew products in Southeast, Nigeria. A closer look at the mean values
of the cashew processors suggests that those adding value to both cashew products with N45,414.63 earn the highest income while

Table 3

ANOVA result of income differential among processors adding value to cashew products in Southeast zone, Nigeria.
Value-added cashew product N Mean Std. Devi
Cashew nut 173 20,959.54% 6,614.25
Cashew kernel 139 37,223.02° 31,362.08
Both cashew products 41 45,414.63¢ 32,386.71

F-value = 29,402; P-Value = 0.000.
Means on the same column with different superscripts are significantly different. Mean separation was done using LSD tested at a 5% level of
significance (P < 0.05).
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those adding value to cashew nuts with N20,959.54 earn the least income. Apparently, processors adding value to both cashew kernel,
and cashew nut are into finished products when compared to those adding value to cashew nut who process intermediate products.
Processed finished products enjoy greater price stability than intermediate products; therefore, may increase higher market oppor-
tunities and income generation [49]. This offers a plausible reason for the higher incomes accruing to processors of both cashew
products, and cashew kernel.

4.3. Ratio statistics

The ratio statistics procedure provides a complete list of summary statistics for describing the ratio between two scale variables.
This tool is used to determine the uniformity ratio between revenue and cost among the three categories of cashew processors — cashew
nut, cashew kernel and both cashew products to establish the degree of variability in each of the enterprises.

The result shows that cost and revenue distribution ratios vary across the cashew processors (Table 4). The coefficient of dispersion
(COD) in revenue/cost of value-added cashew products shows the least variability in cashew kernel (0.097) and the greatest in both
cashew products (0.122). The extent of variability depicts the degree of risk inherent in the enterprise [50]. Thus, it is least risky to add
value to cashew kernel and riskier to add value to both cashew products. More so, the result of within 20% of the median coefficient of
concentration (COC) which reports the percentage of values within a certain percentage of the median equally confirms that the
revenue/cost of value-added cashew kernel with the highest percentage (78.4) has the least risk when compared to both cashew
products (68.3%) and cashew nut (73.4%) enterprises which have higher variability. The finding provides a useful strategy for
evaluating the economic viability of value-added agricultural commodities with alternate perspectives.

5. Conclusion and recommendations

This study analysed the economic viability of value-added cashew products processed in the Southeast zone of Nigeria. The findings
of this study led to the conclusion that there was a significant difference (P < 0.05) in the incomes of processors adding value to cashew
products in the Southeast zone, Nigeria with processors adding value to cashew kernel netting the highest income. Equally, the study
shows that value-added cashew products are not just profitable but economically viable with over 30% return on investment.
Meanwhile, the variable cost of adding value to cashew products accounts for over 90% of the total cost. This suggests the over-reliance
of processors on traditional processing techniques and their lack of ownership of modern cashew processing equipment. The impli-
cation is that many of the processors lack valuable assets that could serve as collaterals for credit acquisition. The study provides useful
insight for evaluating the economic viability of value-added cashew products with alternate perspectives. The findings also offer
empirical evidence to support the theoretical foundation that the amount of profit processors appropriate is the function of the degree
of value they can create/add. We conclude that value-added cashew products deliver positive net income and high monetary rewards
to processors as indicated by the values of benefit-cost ratios and rate of returns. Thus, the study advocates the involvement of more
individuals, particularly, unemployed people in adding value to cashew products because of its high rate of returns on investment.

This study was limited to the Southeast zone of Nigeria even though cashew is grown in almost every part of the country for time
and other resource constraints. Nevertheless, the findings of this study can be extrapolated because of the robust methodology which
involves the use of a cross-sectional survey and adequate sample representation. This helped to eliminate elements of biases in the
study. Again, cashew nut and kernel are not the only components of cashew that value can be added. Therefore, further research is
needed to identify factors and constraints to value addition to cashew apples and other by-products and wastes such as cashew butter,
broken nuts, and CNSL. This will pave the way for the entry of new investors and open a new frontier for more job opportunities,
income generation and greater participation of rural households in Nigeria’s cashew value chain industry.

The study recommends that government should assist processors with credit facilities to procure modern processing equipment to
enhance income generation. Equally, the government should organise training for processors on ways of minimising costs associated
with variable items to free funds for the acquisition of modern processing equipment and machineries that could serve as security for
credit acquisition for enhancing income generation from value-added cashew products. More so, the government should design a
programme that will encourage more people to engage in cashew value-addition activities because of its high rate of return on in-
vestment. This is in line with the government policy of job and wealth creation for reducing unemployment.
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Table 4
Ratio statistics result for revenue/cost of value-added cashew products.
Group Mean Median Coefficient of Dispersion Coefficient of Concentration
Per cent between 1 and 3 inclusive Within 20% of the Median inclusive
Cashew nut 1.340 1.427 0.115 98.8% 73.4%
Cashew kernel 1.377 1.427 0.097 100.0% 78.4%
Both cashew products 1.292 1.389 0.122 97.6% 68.3%
Overall 1.349 1.427 0.109 99.2% 73.9%
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