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ABSTRACT 
Catfish farming is a popular agricultural business in Nigeria because of its short production cycle and a 
quick return on investment. The objectives of the study were to determine the economics and technical 
viability of catfish farming in Ondo State, Nigeria. Purposive and simple random sampling methods 
were used to select 171 catfish farmers from five local government areas of the state, using structured 
questionnaires. Analytical techniques used were stochastic frontier production model, the net farm 
income analysis, and descriptive statistics. Nearly 70% of the catfish farmers were in the productive 
and active range of 20 – 49 years and roughly 67.25% of them had post-secondary education. The 
profitability analysis indicated that a kilogramme of food-size catfish was sold for ₦938.96, while the 
total production cost was ₦952.30, leading to a loss of ₦13.34 per kg of food-size catfish. Estimates 
of the maximum likelihood of the stochastic frontier production model showed that variables such as 
pond size (t = 2.809), fish seeds (t = 14.065), feed (t = 9.548), and labour (t = 8.915) were significant 
and had a direct relationship with the amount of catfish output. Mean technical efficiency level was 
0.88, while the value of returns to scale was 1.65, indicating increasing returns to scale. The study 
concluded that the efficiency level among catfish farmers was high and that catfish farming or produc-
tion in the study area was not profitable due to the high cost of catfish feed. It is recommended to use 
supplementary feed, such as maggots, to reduce the astronomical cost of feeding catfish.  
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INTRODUCTION 
Catfish farming is the rearing of catfish in a 
partially-regulated habitat. The mode of 
farming or culturing can be intensive, semi-
intensive, or extensive. Culturing can be 
done in an earthen pond, a concrete pond, a 
fibre glass pond or in a collapsible 
(tarpaulin) pond. Catfish farming is a popu-

lar agricultural business in Nigeria because of 
its short production cycle and a quick return 
on investment. Catfish is a well-known cul-
tured fish in Nigeria because it can tolerate 
unfavourable factors such as varying degrees 
of salinity, reduced oxygen level and low 
acidity; other factors that make it popular 
among fish farmers include its quick growth 



tation of fish threatens the Nigerian econo-
my; depletes the nation's financial reserves; 
and eliminates job prospects for Nigerians, 
especially the poor. Despite the huge poten-
tial of catfish farming to close the supply-
demand imbalance for fish, many farmers 
have left the industry due to the exorbitant 
cost of feed, sub-standard feed, low price of 
food-size catfish at harvest, and poor quality 
fish seed that fail to reach maturity quickly. 
The aim of this research is to examine and 
determine the technical efficiency and profit-
ability of catfish production in the study ar-
ea. Although, some studies exist on the prof-
itability of catfish production in the state 
(Folayan & Folayan, 2017; Olutumise et al; 
2020), not much has been done in the area 
of technical efficiency and profitability of 
catfish production in a single study. 
 

MATERIALS AND METHODS 
Study Area 
Akure South, Akure North, Owo, Akoko 
North-East, and Okitipupa were selected for 
this research. These local government areas 
(LGAs) were chosen due to their vital contri-
butions to the catfish industry in the state.  
The projected population of Ondo State in 
2022 was 5,414,807 based on an annual pop-
ulation growth rate of 2.80% (Ondo State 
Bureau of Statistics, 2022). 14,788.723 square 
kilometres make up the State's land area 
(Ondo State Bureau of Statistics, 2022). The 
State is located between Latitudes 5045' and 
7052'N and Longitudes 4020' and 605'E 
(Sunshine Liberation Forum, 2011). 
 
Daramola et al. (2010) described the state 
based on certain features such as climate, 
vegetation, soil, etc.  With its unique wet and 
dry seasons, the state is located in a rain for-
est belt. In the south, average monthly tem-
perature is 27°C while the northern part has 
an average monthly temperature of 30°C 
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rate, increased consumers’ preference, ex-
cellent feed conversion ratio and its ability 
to be raised in a confined and partially-
controlled environment (Olagunju, 2020; 
Van-Anrooy et al., 2022). Notable among 
commonly farmed catfish species in Nigeria 
include: Clarias gariepinus, Clarias lazera, Het-
erobranchus bidorsalis etc. (Adewumi & 
Olaleye, 2011; Amosu et al., 2017). 
 
Catfish is particularly significant to the Ni-
gerian economy since it generates cash and 
employment opportunities for catfish farm-
ers, middlemen and processors, among 
whom are a significant number of women 
who engage in the value chain aspect of the 
business. The business of raising catfish will 
continue to thrive so long as the human 
population keeps increasing. According to 
the Organization for Economic Coopera-
tion and Development/Food and Agricul-
ture Organization [OECD/FAO] (2018), 
the proportion of fish raised for human 
consumption that comes from aquaculture 
is expected to rise globally. 
 
The disparity between Nigerian fish produc-
tion and consumption calls for serious con-
cern in spite of her fish production capacity. 
The challenge is that total fish production is 
not enough to meet fish demand local-
ly.  FAO (2022) estimated that Nigeria's 
yearly fish demand was approximately 3.2 
million metric tonnes, while local fish pro-
duction was approximately one million met-
ric tonne, implying a shortfall of 2,126,941 
metric tonnes that needed to be filled. This 
is demonstrated by the fact that Nigeria 
continues to import frozen fishes 
(Mackerel, Herring, Horse Mackerel, and 
Blue Whiting etc.) to supplement local fish 
production. In the last two years, Nigeria 
imported fish products equivalent to $2.14 
billion (Jaiyeola, 2022). The constant impor-
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generally good for catfish farming. 
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(Daramola et al., 2010). The state’s climate is 

Figure 1: Map of Ondo State with focus on the study area 

Source: Authors (2022). 

Data Collection and Sampling Technique 
An interview schedule and structured ques-
tionnaire were used in this research to gath-
er cross-sectional data. The selection of lo-
cal government areas and catfish producers 
was done using basic random and purposive 
sampling methods. Five local government 
areas (LGAs) namely: Akure South, Owo, 
Akure North, Akoko North-East, and 
Okitipupa out of the State's 18 LGAs were 
deliberately chosen for the first stage as a 

result of their pivotal contributions to catfish 
production, as attested to by a list provided 
by the Ondo State Catfish Farmers' Associa-
tion (2019).  The study applied proportional 
sampling as used by Duniya (2014); 80% of 
the farmers from each chosen LGA were 
chosen through random sampling in the sec-
ond stage, yielding a total of one hundred 
and seventy one catfish farmers (Table 1). 
The research covered 2019-2021 production 
cycles. 
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Table 1: Sample frame and sample size of catfish farmers 

Local Government Areas Sampling Frame Sample Size (80% of sampling 
frame) 

Akure North 47 38 

Akure South 89 71 

Owo 43 34 

Akoko North-East 21 17 

Okitipupa 14 11 

Total 214 171 

Source: Ondo State Catfish Farmers’ Association (2019) and authors’ computation 

Yi = f (Xi;β)+Ei ………………………………………………………. (1) 

Where, 

Yi is catfish output; 

Xi is a vector of inputs used by catfish farmers;  

f (Xi;β) is the production frontier and  

β is a vector of parameters to be estimated 

Ei = Vi-Ui 

Vi = random error that incorporates or captures factors outside farmers’ control.  

Ui = the component that incorporates the technical inefficiency of the producer or farmer.  

This study, adopted the Cobb-Douglass stochastic frontier production function as used by 

Hassan et al. (2014). 

InYi = β0 + β1InX1i +Vi-Ui …………………………………………..(2) 

The explicit form of the model is: 

InY = β0 + β1InX1 + β2InX2 + β3InX3 + β4InX4 + Vi-Ui………………(3)    

Yi = Fish output (kg); 

Method of Data Analysis 
Data obtained from the study were analysed 
using stochastic frontier production model 
and net farm income model. 
 
 

Model specification 
Stochastic frontier production analysis 
The study used the stochastic frontier pro-
duction model to evaluate factors influencing 
catfish production’s technical efficiency. The 
model in its broad form is: 
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X1 = Pond size (m3);  

X2 = Feed (kg); 

X3 = Fish seed (number); 

X4 = Labour (man days) and 

In =     Natural logarithm to base e. 

Inefficiency effect model 
In the production process or farming activi-
ty, not every producer or farmer is able to 
utilize resources efficiently to get the best 
possible output. Producers or farmers who 
operate on the frontier are regarded as be-

ing technically efficient while those who op-
erate below the frontier are considered to be 
technically inefficient. In consonance with 
the studies of Ray (1988) and Sharma et al. 
(1999), factors that contribute to technical 
inefficiency can be estimated as: 

Uit = δ0 + δiZit  ……………………………………………….(4) 

Where; 

Uit = Technical inefficiency; 

Zit = Vector of explanatory variables associated with technical inefficiencies and  

δi = Vector of unknown parameters to be estimated.  

An explicit form of the equation can be written as:  

Ui = δ0 + δ1Z1 + δ2Z2 + δ3Z3 + δ4Z4 + δ5Z5 + δ6Z6  ………….(5)  

Where;   

Ui = Technical inefficiency of catfish farmers;   

Z1 = Age of catfish farmers (years);   

Z2 = Household size (number of persons); 

Z3 = Catfish farming experience (years);  

Z4 = Educational level (schooling years);   

Z5 = Extension contact (number of contacts);  

Z6 = Sex (dummy: male = 1, female = 0) and  

δ’s  = Parameters to be estimated. 
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known as the net farm income. This method 
of analysis was utilized to calculate the profit 
or loss in catfish farming, which is the differ-
ence between total revenue and total produc-
tion expenses (Olukosi & Erhabor, 1988). 
The model's details are as follows:   
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Net farm income analysis 
The catfish production profitability of the 
research area was evaluated using net farm 
income analysis. The money that has been 
returned to the catfish farmer or business 
owner for their labour, management, and 
other resource investments is essentially 

................................................................(6) 

Where, 

Σ = Summation symbol 

NFI = Net Farm Income,  

TR = Total Revenue and 

TC = Total Cost (Total Variable Cost + Total Fixed Cost) 

The fixed inputs are typically not depleted in a single agricultural cycle. The straight-line 

approach in line with Abbas (2015), as shown below was used to depreciate the fixed in-

puts. 

D = P – S    .......................................................................(7) 

        N                

Where; 

D = depreciation, 

P = purchased value, 

S = salvage value and 

N = life span of asset 
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the research area had tertiary education, 
showing that they were well-educated (Table 
2). This result implies that they will be recep-
tive to useful inventions that enhance their 
capacity to produce catfish, reduce expenses, 
and, ideally, boost earnings. This outcome is 
in line with research findings conducted by 
Baruwa et al. (2019). High level of post-
secondary education among Kaduna State's 
small-scale fish farmers was also document-
ed by Sambo et al. (2021). The state govern-
ment's prioritization of education may have 
contributed to the high level of post-
secondary education seen in the research ar-
ea. 
 
Gender is an important consideration in any 
energy-intensive industry, including agricul-
ture. About 93% of the farmers sampled 
were males, whereas 7.02% were females. 
This suggests that men predominate, which 
may have something to do with the fact that 
it involves some energy in the form of sort-
ing, harvesting, and other tasks that some 
women may find uninteresting. This result 
conforms to a similar study conducted by 
Olagunju (2020) that aquaculture business is 
a male-dominated agricultural business. Justi-
fying this result is another study by Onyeku-
ru et al. (2019) who reported a larger percent-
age (83%) of male catfish farmers as indicat-
ed in their study. Catfish production is an 
agricultural activity that is predominantly 
carried out by men in Nigeria, according to 
studies conducted by a number of authors 
(Emaziye, 2020; Ikpoza et al., 2021; Obianefo 
et al., 2020; Ochiaka & Obasi, 2019; Okoror 
et al., 2017; Olaoye et al., 2013). 
 
About 82% of the farmers who raised catfish 
were married (Table 2). This suggests that 
jobs related to catfish production can be 
completed by family labor. This result is in 
line with the findings of Ikpoza et al. (2021), 

 

45 

RESULTS AND DISCUSSION 
Socio-economic Characteristics of Cat-
fish Farmers 
The catfish farmers were 43 years old on 
average (Table 2), which shows that they 
fall within the category of economically- 
active adults. Farmers around this age, ac-
cording to Baruwa et al. (2019), are fit and 
strong enough to meet the demands of 
farming due to the fact that they are still 
viewed as being productive. This suggests 
that these farmers are still capable of over-
coming challenges related to catfish farming 
and are readily motivated to adopt new ide-
as that can help with planning and increas-
ing catfish production. About 70% of the 
catfish farmers were found to be between 
the ages of 20 and 49. Since these catfish 
farmers are still agile, belonging to this age 
group helps them to manage any stress 
caused by catfish production. According to 
other comparable studies (Gbigbi, 2020; 
Ikpoza et al., 2021; Oke et al., 2021), farmers 
in this age group, whether they raise crops 
or catfish, are very active and productively 
committed, which bodes well for the future 
of the business.  
 
About 50.3% of the catfish farmers had 1-5 
years of experience (Table 2), indicative of 
the fact that they were relatively new in the 
business. People with experience in any type 
of business or agricultural activity tend to 
be more productive and informed about 
that particular enterprise or industry. This is 
consistent with a study conducted by Esi-
obu et al. (2022). About 34.5% of the catfish 
farmers had 6-10 years of experience in cat-
fish production, 5.8% had 11-15 years of 
experience, 5.3% had 16-20 years of experi-
ence, and 3.5% had 21-25 years of experi-
ence while 0.6% had 26-30 years of experi-
ence in catfish production. 
67.25% of the catfish farmers sampled in 
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that is why farmers should have access to 
adequate credit at the right time to buy nec-
essary farm inputs either for crop or animal 
production and also for postharvest activi-
ties. About 74.85% of catfish farmers could 
not access credit. This outcome is consistent 
with a study conducted by Esiobu et al. 
(2022), who claimed that a large portion of 
Imo State's catfish farmers were unable to 
obtain credit, which would have allowed 
them to make timely purchases of essential 
agricultural inputs. Only about 25% of the 
farmers or catfish producers in the research 
area had access to finance. 
 
The functions of extension agents cannot be 
ignored in catfish production. Extension 
agents disseminate and demonstrate new re-
search findings to farmers. About 4% of the 
farmers had interactions with extension 
agents, suggesting that they were aware of 
relevant information or the most recent sci-
entific advancements that could help them 
produce catfish (Table 2). According to 
Chukwu (2014), consistent extension interac-
tions support farmers' efforts to raise their 
output, revenue, and overall catfish produc-
tion.  
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who observed that 70% of catfish produc-
ers in their study were married. Aasa et al. 
(2020), Oke et al. (2021) and Onyekuru et al. 
(2019) also revealed a noteworthy percent-
age of married catfish farmers. Catfish 
farmers who were single were only 16.96% 
(Table 2) as well as the marital status of oth-
er sampled catfish farmers. 
 
Many catfish producers live in households 
with many people. In the survey, 73.1% of 
the catfish farmers had homes with one to 
five individuals. More household members 
indicate the availability of greater number of 
people that can be utilized as labourers for 
catfish production. Large household size 
offers a veritable source of cheap labour 
that can be drawn from at any time. Baruwa 
et al. (2019), Gbigbi and Ndubuokwu (2022) 
also agreed on this. Gbigbi (2020) also indi-
cated that more household members indi-
cate that more family members will be avail-
able for catfish farming. The proportion of 
catfish farmers who had more than five per-
sons in their households was 26.9%. 
 
No agricultural business can survive or 
flourish without adequate financing, and 
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Table 2: Distribution of catfish farmers according to their socio-economic features 

Variables      Frequency Percentage (%) Mean 

Age       

20-29 16 9.36    43 
30-39 49 28.65   
40-49 54 31.58   
50-59 35 20.47   
60-69 13 7.6   
70-79 4 2.34   
Total 171 100   
Years of experience       

1-5 86 50.3      7 
6-10 59 34.5   
11-15 10 5.8   
16-20   9 5.3   
21-25   6 3.5   
26-30   1 0.6   
Total 171 100   
Educational status       

No formal education   9 5.26   

Primary school   7 4.09   

Secondary school 40 23.4   

Tertiary education 115 67.25   

Total 171   100   
Gender       

Male              159            92.98   

Female                12              7.02   

Total              171               100   
Marital status       

Single                29             16.96   

Married              139             81.29   

Divorced                  1               0.58   

Widow                  2               1.17   

Total              171                100   
Household size       

1-5 125  73.10 4 
6-10  44  25.73   
11-15    2    1.17   
Total 171     100   
Credit accessibility       

No 128   74.85   
Yes   43   25.15   
Total 171      100   
Extension contact       

No  62   36.26   

Yes 109   63.74   

Total 171      100   

Source: Computed from field data, 2022. 
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2018; Ogunnaike et al., 2021; Okoror et al., 
2017). This demonstrates that a unit increase 
in feed amount will lead to 0.357 increase in 
catfish output; and it also demonstrates that 
there is a 0.643 chance of increasing catfish 
output by increasing the quantity of feed 
supplied to catfish (Table 3). 
 
At 1% level of probability, the coefficient of 
fish seeds (fingerling, juvenile, or post juve-
nile) used in producing food-size catfish was 
positive and significant. This is in line with 
the results of comparable studies (Ajiboye et 
al., 2020; Okoror et al., 2017; Ume & 
Ochiaka, 2016). This indicates that the out-
put of catfish will grow by 0.575 for every 
unit increase in fish seeds. This suggests that 
by increasing the quantity of fish seeds, there 
is 0.425 chance for improving catfish output. 
 
The coefficient of labour was positive and 
significant at 1% probability level. This 
agrees with a comparable research carried 
out by Oyakhilomen et al. (2016). This shows 
that a unit increase in labour will increase 
catfish output by 0.687 and this further im-
plies that there is that window or opportuni-
ty of increasing catfish output by 0.317 
through increase in labour usage (Table 3). 
Age had a negative and significant coefficient 
at 1% level of probability and this justifies 
the assertion of Kainga et al. (2019). This 
suggests that a unit increase in age will re-
duce technical inefficiency by 0.036. This 
suggests that as catfish farmers advance in 
age, they become more technically efficient. 
So in a technical sense, older farmers are 
technically more efficient than younger farm-
ers. 
 
At 10% probability level, the sex coefficient 
was significant and positive (Table 3). This is 
in conformity with Fasakin and Omonona 
(2020) research that female catfish producers 
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Determinants of Technical Efficiency 
among Catfish Farmers 
The estimated coefficient of all the produc-
tive inputs (variables) such as pond size, 
feed, fish seeds and labour were significant 
and positive (Table 3); which also conform 
to a priori expectation. This indicates that 
the estimated production function is an in-
creasing function justifying the assertion of 
Ogunmefun and Achike (2018). Among all 
the determinants of technical inefficiency, 
age was significant at 5% and its coefficient 
was negative, sex was also significant at 
10% while household size, catfish farming 
experience, educational level, and extension 
contact were insignificant (Table 3). The 
goodness of fit of the model was indicated 
by the sigma-squared value, which was sig-
nificant at 1%. The gamma value of 0.948 
indicates that 94.8% of the variation in fish 
output was due to inefficiency factors while 
5.2% of the variation in fish output was due 
to random error term. The one-sided error 
feature was confirmed by the log likelihood 
ratio test value of 41.68, proving that an 
ordinary least square estimation would not 
have adequately represented the data. 
Pond size coefficient was significant and 
positive at 1% level of probability. This is 
consistent with several similar studies by 
other researchers (Ikpoza et al., 2021; Ogun-
mefun & Achike, 2018; Okoror et al., 2017). 
This indicates that a unit increase in pond 
size will lead to 0.031 increase in Catfish 
output (Table 3). This means that there is 
0.069 chance of increasing catfish out by 
increasing pond size.  
 
At 1% probability level, the coefficient of 
the amount of feed consumed by catfish 
was positive and significant. This is con-
sistent with the results of similar investiga-
tions conducted by other researchers 
(Ikpoza et al., 2021; Ogunmefun & Achike, 
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catfish production to support other sources 
of income. 
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typically use inputs more effectively from a 
technical standpoint. This might be because 
they didn't divert resources intended for 

Table 3: Maximum likelihood estimates of technical efficiency of catfish farmers  

Variable Parameter Coefficient 
Standard  
error T-ratio 

Production Model    
Constant β0 -3.465*** 0.439 -7.901 
Pond size β1 0.031*** 0.011 2.809 
Feed β2 0.357*** 0.037 9.548 
Fish seeds β3 0.575*** 0.041 14.065 
Labour β4 0.687*** 0.077 8.915 
Inefficiency Model    
Constant δ0 -2.623 1.661 -1.579 
Age δ1 -0.036** 0.018 -1.964 
Household size δ2 0.084 0.069 1.223 
Catfish farming experience δ3 -0.011 0.017 -0.639 
Educational level δ4 0.0005 0.0184 0.027 
Extension contact δ5 0.005 0.039 0.135 
Sex δ6 2.236* 1.27 1.761 
Model Fitness    
Sigma-squared δ2 0.275*** 0.099 2.759 
Gamma ᵞ 0.948*** 0.023 41.816 
Log Likelihood 58.299   
LR test of the one-sided error 41.682   
Mean technical efficiency 0.88   
Returns to scale 1.65   
Number of Observations 171   

***Significant at 1%, **Significant at 5%, *Significant at 10%.  
Source: Computed from field data, 2022. 

Efficiency Level of Catfish Farmers 
The average technical efficiency level was 
0.88 (Table 4), and this indicates that on 
average, the catfish farmers got 88% of pos-
sible output through a combination of pro-

ductive inputs (pond size, feed, fish seeds, 
and labor) and the best catfish production 
practices, which is similar to the findings of 
Ogunmefun and Achike (2018). The implica-
tion of this mean level of efficiency is that 
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sizeable number of the catfish farmers 
(56.73%) demonstrated an exceptionally high 
level of efficiency ranging from 0.9-0.99 
(Table 4). 
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catfish farmers, in the short run, have a 
12% opportunity of increasing catfish out-
put by improving efficiency of input usage 
or by adopting excellent management tech-
niques that will increase catfish output. A 

Table 4: Frequency distribution of technical efficiency of catfish farmers 

Efficiency level Frequency Percentage (%)    
0.2-0.29 1 0.58     
0.3-0.39 0 0     
0.4-0.49 1 0.58     
0.5-0.59 0 0     
0.6-0.69 6 3.51     
0.7-0.79 9 5.26     
0.8-0.89 57 33.33     
0.9-0.99 97 56.73     
Total 171 100     
Minimum 0.27      
Maximum 0.97      
Mean 0.88      
Standard deviation 0.087      

Source: Computed from field data, 2022. 

Elasticity of Production and Returns to 
Scale in Catfish Production 
The production elasticity of each of the 
productive variables was positive and the 
value of returns to scale was 1.65 (Table 5) 
indicating increasing returns to scale, which 
suggests that a unit increase in input will 
yield 1.65 increase in catfish output which is 
similar to the findings of other researchers 
(Onoja & Achike, 2011; Ume & Ochiaka 
2016) who observed increasing returns to 
scale in their studies. The value of the re-

turns to scale was obtained through the sum-
mation of all the coefficients of the produc-
tive inputs (Table 5). Labor had the highest 
coefficient among all the variables, suggest-
ing it is the most important productive input 
because labor is needed in feeding catfish, 
pumping water into ponds or changing the 
water when it is dirty, treating the fish when 
they suffer from diseases, and cropping them 
when they have matured or reached food 
size. 
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nation's high rate of inflation, which makes it 
harder and harder for most farmers to con-
tinue in business. The nation's domestic fish 
production has decreased as a result of some 
catfish farmers ceasing operations due to 
financial difficulties. Cost of stocking pond 
with fish seed which could be fingerling, ju-
venile or post juvenile was 5.82% of the total 
cost of production while that of labour was 
2.52%. Variable costs accounted for 99.30% 
of the overall production cost while fixed 
costs accounted for 0.70% (Table 6) corrob-
orating the findings of Olagunju (2020) who 
reported that variable cost accounted for 
98% of the total production cost while fixed 
cost made up only 2% in catfish farming. 
Umar (2017) found in his study that variable 
costs accounted for 94% of overall produc-
tion costs. 
 
In all, a total of about 338,870 kg of food-
size catfish was produced from a total pond 
size of 69,132.97m3 in one production cycle. 
A total revenue (TR) of ₦318,184,250 was 
realized while  

 

Profitability Analysis 
The average total cost of producing one 
kilogramme of food-size catfish was 
₦952.30, while average revenue was 
₦938.96, resulting in a loss of about ₦13.34 
per kilogramme (Table 6). This result aligns 
with Olagunju's (2020) research, who 
opined that small- and medium-sized catfish 
production in Nigeria's Federal Capital Ter-
ritory were not profitable. This outcome 
also runs contrary to the conclusions drawn 
by other authors (Busari, 2018; Ochiaka & 
Obasi, 2019; Ume et al., 2016), who claimed 
that catfish farming is a lucrative enterprise 
in Nigeria. Since feed is essential to the pro-
duction of catfish, feed costs accounted for 
89.76% of the overall production costs. 
This is consistent with the findings of 
Olagunju's (2020) study, which showed that 
83% of the overall production costs were 
incurred in the purchase of fish feed. 
 
Fish feeds, whether they are imported or 
made locally, are highly costly. The cost of a 
bag of feed is always going up due to the 

Table 5: Distribution of production elasticity 

Variables               Production Elasticity  

Pond size 0.031  

Feed 0.357  

Fish seeds 0.575  

Labour 0.687  

Returns to scale 1.65  

Source: Computed from field data, 2022.  
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fish output.  
 
Catfish production is a vital agricultural en-
terprise that could generate enough revenue 
and profit for individuals that participate in it 
so as to improve their standard of living and 
get them engaged productively in the long 
run.  
 
Catfish farming is no longer a profitable 
business the way it used to be some years 
back as evidently indicated by economic 
losses recorded by catfish producers in the 

 

Table 6: Total costs and returns of catfish farming per production cycle 

Items      Total cost Cost/kg 
Percentage of 
cost (%) 

A. Variable costs (₦)   
Feed 289,652,675.00 854.76 89.76 
Fish seed 18,788,900.00 55.45 5.82 
Labour 8,145,000.00 24.04 2.52 
Drugs 1,307,510.00 3.86 0.41 

Fuel 665,200.00 1.96 0.21 
Cover net 1,617,675.00 4.77 0.5 
Miscellaneous 255,000.00 0.75 0.08 
Total Variable Costs (TVC) 320,431,960.00 945.59 99.3 
B. Fixed costs  (₦)   
Cost of renting pond 271,250.00 0.8 0.08 
Pond 1,137,025.00 3.36 0.35 
Water pump 503,773.10 1.49 0.16 
Weighing scale 138,420.70 0.41 0.04 
Drag net 172,466.93 0.51 0.05 
Water storage tank 48,158.33 0.14 0.02 
Total Fixed Costs (TFC) 2,271,094.10 6.71 0.7 
Total Costs (TC) 322,703,054.00 952.3 100 
C. Total Revenue (₦) 318,184,250.00 938.96  
D. Net Farm Income (₦) -4,518,804.00 -13.34  

Cost/kg = cost of producing one kilogramme of food size Catfish 
 
Source: Computed from field data, 2022. 

CONCLUSION  
Catfish producers in the study area had an 
average technical efficiency level of 0.88.  
By using the most effective catfish produc-
tion techniques along with productive in-
puts like labor, fish seeds, feed, and pond 
size, the farmers were able to harvest 88% 
of the total potential yield on average.  
 
Catfish farmers have a 12% chance of rais-
ing catfish output by enhancing the efficien-
cy of input utilization or by using optimal 
management methods that will enhance cat-
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S.O.W., Amao, S.A. 2020. Analysis of tech-
nical efficiency of catfish production in Ekiti 
State, Nigeria. International Journal of Innovative 
Research and Development 9(5):137-142. 
 
Amosu, A.O., Hammed, A.M., Togunde, 
K.A., Joseph, O.O., Adekoya, A. 2017.  
Possible aquaculture development in Nigeria: 
evidence for commercial prospects. Journal of 
Agricultural Science and Technology 7:194-205. 
doi: 10.17265/2161-6264/2017.03.007.  
 
Baruwa, O.I., Ojedokun, A.O., Sunday, 
O.G. 2019. Determinants of the choice of 
catfish producers’ risk-coping strategies in 
Osun State, Nigeria. Journal of Aquatic Re-
sources and Marine Sciences 2(2): 145-153. 
 
Busari, A.O. 2018. Economic analysis of 
homestead fish farming in Olorunda Local 
Government Area, Osun State. Nigerian Jour-
nal of Fisheries and Aquaculture 6(2):19-26.   
 
Chukwu, A.O. 2014. Farmers’ perception 
of opinion leaders in agricultural extension 
delivery. International Journal of Agriculture and 
Rural Development 17(3): 1967-1972. 
 
Daramola, J.O., Adekunle, M.F., Olaniyi, 
M.O., Alayaki, F.M. 2010. Ondo State di-
agnostic survey report. UNAAB-IFSERAR, 
Abeokuta, Nigeria. 
 
Duniya, K.P. 2014. Productivity of hungry 
rice (Digitaria exilis) in selected Local Gov-
ernment Areas of Kaduna State, Nigeria. A 
M.Sc.Thesis.  Department of Agricultural 
Economics and Rural Sociology, Faculty of 
Agriculture, Ahmadu Bello University, Zaria, 
Nigeria. 
 
Esiobu, N.S., Osuji, U.T., Akande, S.N., 
Udunwa, N.B., Jonah, M.C., Adimora, 
O.C., Adikaibe, P.C. 2022. Understanding 

 

research area.  
 

RECOMMENDATIONS 
It is advised to use alternative feeds (such as 
chickens’ intestines, insects (maggots), etc.) 
as supplementary feeds to conventional 
feeds in order to reduce the excessive ex-
pense of feeding catfish.  
 
There is also a need to identify locally-
available and easy to afford fish feed ingre-
dients or raw materials to replace the expen-
sive fish meal that can be used to make high
-quality and affordable catfish feed and re-
duce farmers' production costs significantly.  
The capacity of catfish farmers needs to be 
enhanced in terms of training by the gov-
ernment through active extension services 
so that they can compound catfish feed and 
spend less on different types of catfish feed. 
 

REFERENCES  
Aasa, O.S., Usman, M.B., Balogun, 
O.S., Yahaya, U.F. 2020.  Economic anal-
ysis of catfish production and marketing in 
Kaduna Metropolis, Kaduna State, Nigeria. 
Journal of Agricultural Economics, Environment 
and Social Sciences 6(1): 199-209. 
 
Abbas, A.M. 2015. Economic analysis of 
fish farming and its contribution to house-
hold poverty alleviation in Akure South and 
Owo Local Government Areas of Ondo 
State, Nigeria. A M. Sc. Thesis. Department 
of Agricultural Economics, Ahmadu Bello 
University, Zaria, Nigeria. 
 
Adewumi, A.A., Olaleye, V.F. 2011. Cat-
fish culture in Nigeria: Progress, prospects 
and problems. African Journal of Agricultural 
Resources 6(6): 1281-1285. 
 
Ajiboye, A., Adekunmi, A.O., Osundare, 
F.O., Oluwatusin, F.M., Toluwase, 

J. Agric. Sci.  & Env. 2025, 25:39-56 



 

54 

Hassan, Y., Abdullah, A.M., Ismail, 
M.M., Mohamed, Z. 2014. Technical Effi-
ciency of Maize Production in Nigeria: Para-
metric and Non-Parametric Approach. Asian 
Journal of Agriculture and Rural Development 4
(4): 281-291. 
 
Ikpoza, E.A., Achoja, F.O., Ogisi, O.D., 
Uliong, C. 2021. Stochastic frontier analysis 
of catfish (Clarias gariepinus) aquaculture agri-
business for sustainable fisheries develop-
ment: Evidence from Nigeria. Aquatic Re-
search 4(1): 1-9. https://doi.org/10.3153/
AR21001. 
 
Jaiyeola, T. 2022. Nigeria imports $3.49bn 
fish, eggs, milk, others. Punch Newspaper. 
https://punchng.com/nigeria-imports-3-
49bn-fish-eggs-milk-others/ 
 
Kainga, P.E., Okpukpara, B.C., Morgan, 
C.N. 2019. Technical efficiency of catfish 
(Clarias gariepinus) production in Bayelsa 
State, Nigeria: a stochastic approach. African 
Journal of Agriculture Technology and Environment 
8(2): 61-70. 
 
Obianefo, C.A., Nwike C.M., Anumudu, 
O.O., Onyekineso, C.J. 2020. Analysis of 
the resource management ability by catfish 
farmers in Nigeria: A case of Ogbaru Local 
Government Area, Anambra State. Interna-
tional Journal of Agricultural Economics 5(5):156-
164. doi: 10.11648/j.ijae.20200505.12. 
 
Ochiaka, C.D., Obasi, C.E. 2019. Analysis 
of the profitability of catfish production in 
Enugu East Local Government Area of 
Enugu State, Nigeria. Asian Journal of Advanc-
es in Agricultural Research 10(3): 1-6. 
 
Ogunnaike, M.G., Kehinde, M.O., 
Olabode, O.J., Kehinde, O.E. 2021. Re-
source use efficiency in catfish production in 

 

the determinant of income from catfish 
production in Imo State, Nigeria. Internation-
al Journal of Agriculture and Environmental Re-
search 8(1): 25-45.  
 
Emaziye, P.O. 2020. Cost and returns 
analysis of small-scale catfish farming in 
Isoko North Local Government Area, Del-
ta State, Nigeria. International Journal of Agri-
cultural Extension and Rural Development Studies 
7(4): 1-6. 
 
Folayan, J.A., Folayan, O.F. 2017. Socio-
economic and profitability analysis of cat-
fish production in Akure North Local Gov-
ernment Area of Ondo State, Nigeria. Cur-
rent Journal of Applied Science and Technology 23
(6): 1-8. 
 
Fasakin, I.J., Omonona, B.T. 2020. Re-
source use efficiency among rain-fed and 
non-rainfed catfish farmers in South West 
and North Central Nigeria. Agricultural Jour-
nal 15(6): 176-184. 
 
Food and Agriculture Organization 
(FAO). 2022. Nigeria Agriculture at a 
Glance. Food and Agriculture Organization, 
Rome, Italy. 
 
Gbigbi, T.M. 2020. Investigation of the 
personal, social and economic factors influ-
encing catfish farmers’ utility in choosing 
pond types: Implications for profitability. 
KSU Journal of Agriculture and Nature 23(5): 
1285-1293. doi: 10.18016/ ksutarimdo-
ga.vi.677004. 
 
Gbigbi, T.M., Ndubuokwu, G.O. 2022. 
Determinants of agricultural insurance pat-
ronage among crop farmers in Delta north 
agricultural zone, Delta State, Nigeria. Ege 
Universitesis Ziraat Fakultesis Dergisi 59(2): 235
-248.  

J. Agric. Sci.  & Env. 2025, 25:39-56 



 

55 

catfish processors in Ondo State, Nigeria: A 
Cragg’s double-hurdle model approach. Sci-
entific African 10 (2020) e00576. https://
doi.org/10.1016/j.sciaf.2020.e00576. 
 
Ondo State Bureau of Statistics. 2022. 
Ondo State Profile. Ondo State, Nigeria. 
 
Ondo State Catfish Farmers’ Association. 
2019. Catfish farmers’ data base in Ondo 
State, Nigeria. 
 
Onoja, A.O., Achike, A.I. 2011. Resource 
productivity in small scale catfish farming in 
Rivers State, Nigeria: A trans-log model ap-
proach. Journal of Agriculture and Social Research 
2(2): 139-146. 
 
Onyekuru, N.A., Ihemezie, E.J., Chima, 
C.C. 2019. Socio-economic and profitability 
analysis of catfish production: a case study of 
Nsukka Local Government Area of Enugu 
State, Nigeria. Journal of Tropical Agriculture, 
Food, Environment and Extension 18(2): 51-58. 
 
Organization for Economic Co-operation 
and Development (OECD)/Food and Ag-
riculture Organization (FAO). 2018. Fish 
and seafood. OECD/FAO Agricultural Out-
look 2018–2027; Rome, Italy, pp. 175–190. 
 
Oyakhilomen, O., Murtala, M.O., Abra-
ham, F., Kwagyang, S.M. 2016. Technical 
efficiency of catfish farming in Alimosho 
Local Government Area of Lagos State, Ni-
geria: a gender perspective. Agricultura Tropica 
Et Subtropica 49(1-4): 45-49.  
 
Ray, S. 1988. Data envelopment analysis, 
non-discretionary inputs efficiency: An alter-
native interpretation. Socio-Economic Planning 
Sciences 22: 167-176. 
 
Sambo, A.S., Abdulaziz, K., Bada, M.M. 

 

Oyo State, Nigeria. FUW Trends in Science & 
Technology Journal 6(3): 903-906.  
 
Ogunmefun, S.O., Achike, A.I. 2018. 
Technical efficiency of pond fish produc-
tion in Lagos State, Nigeria. MOJ Food Pro-
cess Technology 6(1):104‒111. doi: 10.15406/
mojfpt.2018.06.00152. 
 
Oke, F.O., Kiyesi, C., Akere, D. 2021. 
Socioeconomic correlates of catfish produc-
tion status in Ido Local Government Area 
of Oyo State, Nigeria. Agricultura Tropica et 
Subtropica 54: 184-191. doi: 10.2478/ats-
2021-0019. 
 
Okoror, O.T., Izekor, O.B., Ijirigho, 
P.A. 2017. Measurement of technical effi-
ciency of catfish farmers in Benin metropo-
lis, Edo State, Nigeria. Applied Tropical Agri-
culture 22(1): 52-58. 
 
Olagunju, O. 2020. Economic assessment of 
catfish farming in Nigeria: A case study of the Fed-
eral Capital Territory. United Nations Univer-
sity Fisheries Training Programme, Iceland. 
 
Olaoye, O.J., Adegbite, D.A., Oluwala-
na, E.O., Vaughan, I.O., Odebiyi, C.O., 
Adediji, A.P. 2013. Comparative evaluation 
of economic benefits of earthen fish ponds 
and concrete tanks in aquaculture enterpris-
es in Oyo State, Nigeria. Croatian Journal of 
F i s h e r i e s  72 :  107 -117 .  h t tp ://
dx.doi.org/10.14798/72.3.708. 
 
Olukosi, J.O., Erhabor, P.O. 1988. Intro-
duction to Farm Management Economics: 
Principles and Applications, Agitab Publish-
ers, Zaria, Nigeria. 
 
Olutumise, A.I., Adene, I.C., Ajibefun, 
A.I., Amos, T.T. 2020. Adoption of im-
proved technologies and profitability of the 

J. Agric. Sci.  & Env. 2025, 25:39-56 



 

56 

Ume, S.I., Ochiaka, J.S. 2016. Technical 
efficiency of catfish production among small 
holder farmers in Anambra, State of Nigeria. 
Case Studies Journal 5(9): 147-155. 
 
Ume, S.I., Ebeniro, L.A., Ochiaka, C.D., 
Uche F.O. 2016. Economic analysis of cat-
fish production in Anambra State, Nigeria. 
International Journal of Environment, Agriculture 
and Biotechnology 1(3): 476-481. 
 
Van-Anrooy, R., Córdova, F.E., Japp, D., 
Valderrama, D., Karmakar, K. G., Leng-
yel, P., Zhang, Z. 2022. World review of 
capture fisheries and aquaculture insurance 
2022. Food and Agriculture Organization 
Fisheries and Aquaculture Technical Paper 
No. 682, Rome, Italy. https://
doi.org/10.4060/cb9491en 

 

2021. Profitability analysis of small-scale 
fish farming in Zangon-Kataf Local Gov-
ernment Area of Kaduna State, Nigeria.  
International Journal of Agricultural Policy and 
Research 9(3): 90-97. 
 
Sharma, K.R.P., Leung, P., Zaleski, 
H.M. 1999. Technical, allocative and eco-
nomic efficiencies in swine production in 
Hawaii: A comparison of parametric and 
non-parametric approaches. Agricultural Eco-
nomics 20: 23-35. 
 
Sunshine Liberation Forum. 2011. Infor-
mation about Ondo State. Available at 
http://www.myondostate.com/w3/ondo. 
 
Umar, A.S. 2017. Analysis of urban aqua-
culture business performance in Maiduguri 
metropolis of Borno State, Nigeria. Nigerian 
Journal of Fisheries and Aquaculture 5(1): 80-86. 

J. Agric. Sci.  & Env. 2025, 25:39-56 

(Manuscript received: 23rd October, 2024 ; accepted: 5th March, 2025). 


