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ABSTRACT

The study assessed the value chain mapping and actors value added share in the catfish value
chain in Imo State, Nigeria. Multi-stage sampling technique was employed in the selection of 217
catfish value chain actors comprising 37 input suppliers, 50 producers, 50 processors, 50
marketers and 30 consumers for the study. Data were analyzed using value chain map, net income,
value added share models and Analysis of Variance (ANOVA). The results indicated that primary
actors are inputs suppliers, producers, processors, marketers and consumers while research,
finance and legislation activities were carried out by support actors. The total value added in the
catfish value chain system was N2,944.5/kg with value added share of 0.41%, 15.54%, 24.83% and
59.22% for input suppliers, producers, processors and marketers respectively and they were
statistically significantly difference at 5% with marketers having the highest value added share as
they occupy a pivotal position to harness the preference, place, price and product information
from the final consumers who are at the epicentre of the value chain system. It was therefore
recommended that actors at every node should ensure their efforts should be done in a manner
that will attract better value by considering the final consumers’ preference of catfish products.
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INTRODUCTION

Michael Porter was the first to use the term value chain in the 1980s to describe the various
activities which were performed in particular links in the chain (Coulibaly et. al., 2010). Value
chain involves the sequential linkages through which inputs such as raw materials and production
resources are converted to products into the market for final consumption. It identifies the set of
actors (primary and secondary actors) and a set of activities performed at each chain node involved
in bringing a raw agricultural product from production in the field to final consumption, where at
each stage value is added to the product (Coulibaly et. al., 2010). Value chain is thus a chain of
activities products pass through all activities of the chain in sequence and at each activity the
product gains some value (Alam, et al., 2012). It therefore describes a high-level model of how
businesses receive raw materials as input (land, water, labour and capital), add value to the raw
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materials through various processes and sell finished products to customers (Alamet al., 2012).
The nature of value chain activities differs greatly in accordance with the types of fish production
the farmer is involved in (Ardjosoediro and Neven, 2008). Value chains for pisciculture differ
between fish types as well as fish management and frequently within and outside various regions
(De Silva, 2011). The goal is to deliver maximum value for the least possible total cost (Coulibaly
et. al., 2010).

Nigeria produces around 1.06 million tons of fish per year: over 750,000 tons from capture
fisheries and roughly 310,000 tons from aquaculture. However, household fish consumption in
Nigeria measured at 13.3 kg/capita/year is low compared with the world’s average of 20.3
kg/capita/year. This national average likely masks a much lower average among resource limited
and vulnerable population groups as well as a notable supply-demand gap. The notable local
production shortfall and obvious need to meet the country’s huge domestic demand resulted to
national fish imports amounting to about USD 1.2 billion making Nigeria a net importer of fishery
products (Bradley et. al., 2020).

In order to address the supply-demand shortfall, Imo state in aligning with Federal Government of
Nigeria, created the fisheries component in the Agricultural Development Programme to support
fish farmers with many technologies and favourable environment for improved local fish
production and other component of its value chain (IMO-ADP, 2018). Regardless of this effort,
fish value chains in Nigeria are not yet developed to meet resulting in grossly inadequate supply of
fish and fish products into domestic markets (Investopedia, 2014). There is gross inefficiency at
every node of catfish value chain in Nigeria which is evidenced in the low average household fish
consumption. For instance, inadequate supplies from the local fish farmers has been attributed to
the use of poor quality fingerlings, inadequate information, high cost of feeds, traditional
techniques, small size of holdings, inefficiency in resource use, poor infrastructural facilities, lack
of credit, high cost of industrial feed, lack of extension agents, lack of veterinary doctors and lack
of fish production equipment and low capital investment (Adeogunet al., 2007; Inoni, 2007;
Ugwumba and Nnabuife, 2008; Adinya and Ikpi, 2008; Ugwumba and Chukwuji, 2010; Adinyaet
al., 2011; Madubuike, 2012).

It is noteworthy that increased fish production without commensurate effort to improve
efficiencies of processing and marketing would still amount to widening demand – supply gap
because agricultural production is never in isolation of these critical components: processing,
marketing and distribution. The practices and processes of processing, preservation, and trade are
performed in an unorganized manner which affects the performance of the sector (Adebayo,
Polycarp and Anyanwu, 2016). Therefore, any inefficiency experienced in the fish marketing
structure could jeopardize efforts towards increased production and reducing existing demand-
supply gap. Marketing of fish is not usually a direct simple link between the producer and
consumer thus prices of fish change as it passes through middlemen such that by the time it
reaches consumers it becomes expensive and not affordable by low-income household.

Igwenagu M. O., Ohajianya D. O., Nwaiwu I. U. O.,
Gbolagun, A. O and Ehirim, N. C

120 - 134



122
Journal of Agriculture and Food Sciences
Volume 18, Number 2, October 2020, pp .

Journal of the Faculty of Agriculture and Veterinary Medicine, Imo State University Owerri
website: www ajol.info; Attribution: Non-commercial CC BY-NC

Most of the catfish value chain actors encountered marketing and processing challenges as a result
of lack of storage facilities, hence they could not sell their fish fresh at appropriate prices, the issue
of value addition as marketers have no access to modern smoking kilns which could increase their
ability to sell catfish either in fresh or smoked form also posed a significant challenge. According
to Obasi (2014), factors such as low pricing of their product as a result of economic status of the
consumers, availability of substitutes and competition for sales,  access to credit, awareness,
unavailability of water, lack of access road and high transportation cost, lack of storage facilities
and high labour cost contributed  to inefficient market of catfish as a consequent widening the
demand-supply gap of fish consumption leading to poor protein intake, malnutrition, food
insecurity and hunger among people.
Previous studies on catfish in Imo State dwelt mostly on the economics of catfish production,
marketing of processed catfish and demand for fish using time series data and demand system
approach (Ohajianya et al., 2006; Nwosu et al., 2007; Fatunla et al., 2002). There is scanty
information on the value-added activities and the share profit of the various actors in the catfish
vale chain in Imo state. This study therefore analysed actors value added share along catfish value
chain in Imo state to fill this gap in literature and proffer empirical recommendation to the
challenges in the catfish value chain in the State.

METHODOLOGY

This study was carried out in Imo state. Imo state is located in the South - Eastern area of Nigeria
and shares boundaries with Anambra, Abia, Delta and Rivers states (NPC, 2006). It is located
between latitude 50and 60 North and longitude 60 and 70 East with a total land mass of about 5,100
square kilometres and a population of about 3.9million (NPC, 2006). The State has 27 Local
Government Areas grouped into three agricultural zones, viz, Orlu, Owerri and Okigwe. The
people of the State are mostly rural which makes their occupational distribution tilted towards
agricultural production. The climate is of two types: the dry and wet seasons with intervening cold
and dry Harmattan period usually experienced during December and January. The State has an
annual rainfall ranges from 2000 to 2500 mm, while maximum average temperature ranges
between 300C to 350C (Imo ADP, 2009).

A multi-stage sampling technique comprising purposive, proportionate and random sampling
procedures were adopted in the selection of respondents for the study. The sampling frame of 448
catfish actors consisting of the list of catfish input suppliers, producers, processors (smoked
catfish), marketers and consumers was sought through the catfish actors’ associations in the
selected areas. The fourth stage involved a proportionate sampling of actors across the selected
villages based on the number of the actors collected in the sample frame to have 217 actors
comprising 37 input suppliers, 50 catfish producers, 50 catfish processors, 50 catfish marketers
and 30 consumers for the study.
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Primary data were collected using, questionnaire alongside personal observation and key informant
interviews. Data were analysed using value chain map and value share model. ANOVA was used
to test significance differences of the actors’ value share. According to Coulibaly et. al (2010), the
value addedis the amount of value that each actor in the chain adds. It is the difference between the
price the actor sell the value added product and the price he pays for the raw purchased from the
preceding actor i.e

VAi = P1 – P-1 . . . . . . (4)

Where

VAi = value added by the each chain actor

i = input suppliers, producers, processors and marketers

P1 = price actor offered to sell valued product to the subsequent actor

P-1 = price actor purchased product from the preceding actor.

Therefore,

VAinput supplier = Pfingerling– Pbreedingstock ...............................................(5)

VAproducer= Pharvested fish – Pfingerling ......................................................(6)

VAprocessor= Pproccesed fish – Pharvested fish ................................................(7)

VAmarketer= Pmarketer fish – Pprocessed fish ..................................................(8)

Hence, value shareis the percentage share of an actor in the total value added in the value chain
system. i.e

................................................................................ (10)

All products that passed through the value chain was measured in kg to allow for easy comparism
of the activity of the chain actors.

The Analysis of Variance (ANOVA) was performed using compare the Scheffe test of the
Analysis of variance (ANOVA) multiple means comparison. The ANOVA model is specified
following Ohajianya and Osuji, (2012).

F =     MSSB SSB/(k-1)

MSSW SSW/(n-k)

TSS (total sum of square) = SSW + SSB . . .     (11)
nj n

SSW (sum of square within group) =∑ ∑(Xij – X j)2 . . .     (12)

i=1  j=1
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n

SSB = ∑(Xj – X)2 . . . (13)

i=1

Where,

Xij = ithvalue added of the chain actor j,

Xj = Mean value added responding actors j

X = Grand mean value added of all actors,

SSB = Sum of squared deviations between the scores

SSW = Sum of squared deviations within the scores ,

nj = Sample size of chain actors j

n    = Sample size of chain actors in all categories,

K    = Number of actors categories

k-1 = Degrees of freedom for SSB (numerator),

n-k = Degrees of freedom for SSW (denominator)

F = Value by which the statistical significance of the mean differences was judged

RESULTS AND DISCUSSION

Catfish Value Chain Mapping and Roles of the Actors

The Value Chain Map of Catfish in Imo State was illustrated in Figure 1. This shows the map of
the overall catfish value chain, the segments, their interdependencies and linkages in the study
area.

Input Supplier - The input dealers in the catfish aquaculture value chain were involved in the sale
of brood-stock, feeds, and equipment to the catfish aquaculture farmers. They play an advisory
role with respect to stocking density and use of appropriate feeds in term of quality and quantity.
The major actors and suppliers of inputs (i.e. Brood-stocks, feeds and equipment) in the study area
were private individuals who mostly raised their capital personally. They are categorized into
wholesalers and retailerssupplying inputs to the farmers at the normal market prices in an open
market. Input dealers were not subsidized by the government at all levels. Soprices of input
bought by the catfish farmers were not subsidized.

Producers - The catfish farmers are the most important actors in the industry. These are both
out-grower farmers and hatchery producers. From the results, the mean age of the farmers was
41.9 years; about 51.06% of them were male, majority (50%) of them used artificial ponds/fibre
cages to culture catfish, and they are mostly small-scaled farmers (63%). Most farms have a
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production cycle of six to eight months in which period the catfish under good management is
expected to weigh approximately 0.8 to 1 kilogram (Emokaro, Ekunwe and Achille, 2010). The
produced fish goes through the intermediary channels of marketing involving other actors or
farmers themselves.

Processors – They processors who are involvedmajorly inaddingvaluetocatfish by transforming it
into various products. The processing segment of the catfish value chain in the study area is fast
becoming an industry of its own as it served as a means of employment for many of the
unemployed youths and retired individuals. Majority (54%) of them are female, with average age
of 44.6 years. Smoked fish is the major value-added product processed from catfish with 70% of
the processors involved in it because smoked fish is the most preferred type that is mostly
consumed and there is high demand for it. Processing of catfish into smoked fish was very
common in the study area and was anindustry gradually opening up to more participants due to
low take-off capital. Majority of them are small-scale operators (85%) processing
between10kgand20kgeveryday.

Marketers - Marketers are the actors involved in the distribution of processed catfish to
consumers. In the study area, about 53.2%ofthemarketers were male. They are involved in
marketing fillets (10%), whole smoked fish (55%), Fresh fish (35%) reaching their consumers at
different selling points such as roadside (45%), public and privates offices (25%), restaurants,
hotels, supermarkets (15%), markets (50%). Majority of them are into retail operation (75%)
because itis not capital intensive.

Consumers – The study showed that catfish was mostly consumed by the people in the cities
(65%) in the study area. This may be because most of the big hotels and restaurants were in the
cities and semi-urban areas. The common places of purchase are commodity markets (15%),
retail shops (25%), direct contacts (25%), offices (15%) and roadsides (20%). Again, the income
of about 85.5% of the household consumers of catfish interviewed in the study area were within
N10,000-N100,000 per month and average household income was N88,500 with household size
of 6 persons. Considering the large household size and low household income, catfishisnot
generally affordable by most households because the average price of catfish consumed by the
respondents was N1000 per kilogram (kg). Also, about 18.5%of the household catfish consumer
claimed theynormallyconsumed1kgperweek,8.6%claimedtheyusuallyconsume 2kg per week.

Support Actors - Collaborations between farmers and support actors can be divided into four
major categories i.e. financial, technical advisory support, information and knowledge, and
legislation. Government is the sole actor in the aquaculture legislative instrument in Nigeria.
Technologies and innovations like fish handling equipment, techniques of feeding fish and
smoking fish were attributed to training by the Fisheries and Aquaculture Departments of the
State and Federal Ministries of Agriculture and Natural Resources.
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Estimate of the actors’ value-added share in catfish value chain

The section estimates the costs and returns of the actors along the catfish value chain to evaluate
and compare net value added by each actor involved along the catfish value chain. The value
added of an actor in the chain is achieved as the price differential of the value-added product sold
to the subsequent actor and the price the primary product acquired from the preceding actor. In that
case, value added of the producers is the price differential of the catfish sold to the processors and
fingerlings acquired from the input suppliers and this is captured the form transformation, place
and time value added in the course of the respective activities of actors in the chain (Coulibaly et.
al., 2010). In addition, value added share implies the percentage share of an actor in the total value
added in the value chain system. The result of the value added of the actors (input suppliers,
producer, processor and marketer) in catfish value chains is presented in Table 1. For the input
suppliers, the value added which is the price difference in the unit price of the brooded fingerlings
sold to the producer (N15.32/kg) and cost of the brooded fingerlings by the input supplier
(N3.28/kg) is given as N12.04/kg hence with the total quantity of 31,677.41kg brooded and sold to
the producer this gave a total value added of N381,348.00. For the producers, the value added is
given as the price difference in the price of the catfish sold to the processors (N473.19/kg) and
price of the fingerlings purchased from the input supplier (N24.51/kg) which is given as
N448.68/kg hence with the total quantity of 1,296.81kg of catfish sold, this gave a total value
added of N581,852.1.For the processor, the value added is given as the price difference in the price
of the processed catfish sold to the processors (N1,205/kg) and price of the fresh catfish purchased
from the producers (N473.19/kg) which is given as N731.81/kg hence with the total quantity of
826.15kg of catfish sold, this gave a total value added of N604,584.83. For the marketers, the
value added is given as the price difference in the price of the marketed catfish sold to the
consumers (N2,950/kg) and price of the fresh catfish purchased from the producers (N1,205/kg)
which is given as N1,745/kg hence with the total quantity of 793.05kg of catfish sold, this gave a
total value added of N1,383,871.25.

The total value added in the catfish value chain system was N2,944.5/kg with value added share of
0.41%, 15.54%, 24.83% and 59.22% for input suppliers, producers, processors and marketers
respectively. The figure 2 above shows the price flow and value-added share of the catfish value
chain actors respectively. It was depicted that the unit cost of brooding fingerling by the input
suppliers was N3.28/kg, input suppliers sold at N15.32/kg to the producers. The producers sold the
matured catfish at N473.19/kg to the processors, the processors in turn sold the processed catfish to
the marketers at N1,205/kg. The marketers sold the catfish to the final consumers at N2,950/kg.

Based on the price flow across the catfish nodes in figure 2, it was estimated that value added by
the input suppliers, producers, processors and marketers was N12.04/kg, N448.68/kg, N731.81/kg
and N1,745/kg respectively. The total value added in the catfish value chain system was
N2,944.5/kg. This gave the value-added share of 0.41%, 15.54%, 24.83% and 59.22% for input
suppliers, producers, processors and marketers respectively. It implies that value added share of
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the actor increases along the catfish value chain from the input suppliers with least value-added
share and the marketers with the highest value-added share. Marketers create the place, time and
possession utilities, they satisfy (gives utility to) of what, where, when and how consumers buy,
obtained information on the buying behaviour and purchase decisions from the final consumers
thereby played vital role in value chain structure.

Testing of hypothesis which states that there are no significant differences in value added among
the catfish value chain actors in Imo State was performed using the Analysis of Variance
(ANOVA) and the result is presented on Table 2 – 3. From the Table 2, the F-calculated (7.94) was
greater than F-tabulated (2.65) at 5% significant level and degree of freedom (2, 174). The null
hypothesis that there is no significant difference in value added among the catfish value chain
actors in Imo State was rejected and the alternative accepted. This result of significant differences
was further exposed to multiple comparison post -hoc test (Scheffe test) which ascertains the
sources of the differences. Before-hand, a Bartlett’s test of equality of error variances of chi2 value
was 270.5362 (p < 0.000) showed that the assumption of homogeneity of variance was not violated
as it was shown in Table 2. The statistical significance of the differences between each pair of
group is presented on Table 3 labelled multiple comparisons which gives the result of the post-hoc
tests. From the Table 3, the mean difference value (I-J) indicated that there is significant difference
amongst the actors in the catfish value chain, the mean difference between marketer and processors
was N779,286.42 (p<0.024) which implies that the marketers’ net value addition is significantly
higher than processors at 5% statistical level.

Bartlett’s test of equality of error variances – chi2(3) = 270.5362 Prob.> chi2 = 0.000

Also, marketers’ net value added was significantly higher than input suppliers by N1,002,523.25
(p<0.000), net value added of the marketers was significantly higher than that of producers by
N802,018.54 (p<0.002), producers’ net value added was significantly higher than input suppliers
by N200,504.71 (p<0.009), processors’ net value added was significantly higher than by input
suppliers’ 223,236.83 (p<0.005) and also higher not significantly than the net value added of  and
producers by 22,732.12 (p<1.000) the net value added of the processors is significantly higher than
that of the producers by N166,603.43 (p<0.01). It could be concluded that the net value added of
the actors were significantly different across the catfish value chain nodes.

CONCLUSION AND RECOMMENDATION

In catfish value chain, each actor contributed to the value added to fingerlings as it moves from
production to consumption node of the chain. This highlights the important roles played by input
suppliers, producers, processors, marketers and the support actors in the chain. However, it is
observed that there are significant differences in value added among the catfish value chain actors
in Imo State. The value-added share of the actors increases along the catfish value chain from the
input suppliers with least value and the marketers with the highest value-added share. More
importantly, value added share of the producers, who formed the most important primary actors in
the chain, is grossly low but marketers possessed the highest value-added share. This signifies that
marketers enjoyed highest value for their value addition activity while producers are received
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lower value for their activity in the chain. It was therefore recommended that actors at every node
should ensure their efforts should be done in a manner that will attract better value by considering
the final consumers’ preference of catfish products.
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Table 1: Estimate of the actors’ value-added share in catfish value chain
Input Suppliers Processors

Items Qty Value (N) Items Qty Value (N)
Fingerling brooded *(Pfp) 32,012.20(3.28) 105,000.00 Harvested Fish (Phf) 1,271(473.19) 601,424.49
Fingerling sold*(Pfs) 31,677.42(15.32) 485,298.00 Qty Marketed (Ppf) 826.15(1,205) 995,510.75
Value added (Vai) = Pfs - Pfp 12.04 Value Added (Vapr) =Phf - Ppf 731.81
Total value added 31,677.42(12.04) 381,396.14 Total value added 826.15(731.8) 604,584.83
Value added share (Vs) = Va/CVA 0.65% Value added share (Vspr) = Va/CVA 24.85%

Producers Marketers
Items Qty Value (N) Items Qty Value (N)
Fingerling stocked*(Pfs) 1,435.11(24.51) 35,175.37 **Catfish bought (Pfs) 813.05(1,205) 979,725.25
Catfish sold (Pcs) 1,296.81(473.19) 613,638.75 Catfish sold (Pcs) 793.05(2,950) 2,339,497.50
Value added (Vap) = Pcs - Pfs 448.68 Value added (Vam) = Pfs – Pcs 1745
Total value added 1,296.81(448.68) 581,852.71 Total value added 793.05 (1,745) 1,383,871.25
Value added share (Vsp) = Va/CVA 15.24% Value added share (Vsm) = Va/CVA 59.26%

Source:  Field Survey Data, 2019

** catfish bought by the marketer represent the average quantity of wholesale and retail marketers

CVA= Chain Value Added = =N2946.72/kg

1 fingerling = 6.25g

All measurements are done on unit price per kg.

Figures in parentheses are the unit prices of the respective items
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Figure 2: Price flow and value-added share of the catfish value chain actors
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