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Abstract 

The study examined the profitability of aquaculture in Otukpo Local Government Area of 

Benue State, Nigeria. A sample of 90 aquaculture farmers was selected. Primary data were 

collected with the use of structured questionnaire. Both descriptive and inferential statistics 

were employed for the study. Mean age of respondent farmers was 44 years. Most of the 

farmers were males (51.1%) and got the fish farmland they were using through inheritance 

(45.6%). Majority were married (64.4%), had formal education (58.9%), 1 to 5 household 

members (84.4%) with a mean household size of 5 persons, a fish farm experience of 1 to 5 

years (90%), with a mean fish farm experience of 4 years and a mean annual farm income of 

N1458555.6.The results of Gross Margin and profitability analysis of aquaculture fish 

production in the study area showed that the average total variable costs (TVC) of aquaculture 

fish production were N87547.9. Total revenue from the sale of fish output was N183055.6. 

Gross margin for aquaculture fish production was estimated at N95507.7, while the profit 

from the aquaculture fish production was estimated at N59993.8, during the lasting cropping 

period. This result indicates that aquaculture fish production is profitable in the study area. The 

Net Return on Investment (ROI) of an average small scale aquaculture fish farmer is 0.49. This 

means that on the average, small scale aquaculture fish farming returned N0.49 for every 

N1.00 invested by the farmer during the production or cropping period in the study area. The 

study therefore recommends that individuals, firms and other stakeholders should investigate 

the enterprise of fingerlings production and marketing with a view to reducing costs, 

increasing profit and making fingerlings available for small-scale fish farmers in the study 

area; extension agents should train farmers on feed formulation in order to reduce production 

costs and check losses or increase profit; fish price control measures should be put in place in 

order to prevent the incessant fluctuations of prices and thereby prevent farmers from making 

losses and Government should encourage farmers to invest more in fish farming through 
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improved access to credit facilities. 
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Introduction 

High population growth especially across the developing world means there are more mouths 

to feed. The world faces a global challenge of feeding a population of nine billion people by 

2050 in view of climate change challenges, global economic doubts, financial instability and 

growing competition for natural resources (FAO, 2016c). The number of undernourished 

people in the world has been on the increase in recent times with a total of 821 million 

undernourished people in 2017, which is estimated to be about 10.9 percent of the world's 

population. Africa is the most affected continent with about 21 percent of the total population 

undernourished (FAO et al., 2018). Despite significant previous progress, the world is off 

track to end hunger and malnutrition in all its forms by 2030. Degraded ecosystems, an 

intensifying climate crisis, and increased biodiversity loss are threatening jobs, economies, 

the environment and food security around the globe, all aggravated by the impacts of the 

COVID-19 pandemic, crises and other humanitarian emergencies. Today, 811 million people 

suffer from hunger and 3 billion cannot afford healthy diets. This has elevated the calls to 

urgently transform our agrifood systems to ensure food security, improve nutrition and secure 

affordable healthy diets for a growing population, while safeguarding livelihoods and our 

natural resources. Aquatic foods are increasingly recognized for their key role in food security 

and nutrition, not just as a source of protein, but also as a unique and extremely diverse 

provider of essential omega-3 fatty acids and bioavailable micronutrients. Prioritizing and 

better integrating fisheries and aquaculture products in global, regional and national food 

system strategies and policies should be a vital part of the necessary transformation of our 

agrifood systems (FAO, 2022).

Fish production in Nigeria is either by capture fisheries, aquaculture fish farming or by 

importation. Capture fisheries involve the harvesting of naturally existing stocks of wild fish. 

This can be done either by small scale/artisanal fishers or by industrial/commercial trawlers. 

In artisanal fisheries, production is achieved by individual or by small groups through the use 

of labour intensive gears. Characteristically, artisanal fishers operate from dugout, wooden 

canoes that are more often than not unmotorized (Anene et al., 2010; Ike and Chuks-okonta, 

2014).Traditional methods of fish culturing in tidal pools and flood-plains have been practised 

by Fishermen in Nigeria for generations. The need to increase food supply especially animal 
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protein gave rise to fish farming in the country. Fish farming (aquaculture) is a rational way of 

augmenting the dwindling fish supply from capture fisheries (Gomna et al., 

2020).Aquaculture is the art and science of controlled rearing of fish in ponds, farms and some 

instances natural water bodies from hatchlings to mature size. It is an underwater agricultural 

production of fish species in which production cycles such as breeding, feeding, cultivation 

and protection are virtually controlled by humans in contrast to capture fishery where the wild 

stocks of fish are harvested. The practice is regarded as being uniquely placed to reverse 

declining supplies from capture fisheries. The activity has a notable potential for new 

livelihood opportunities providing the mechanism for lower priced fish, enhanced nutritional 

security and employment for both rural and urban communities. In Nigeria, the most 

commonly cultured fish species include catfish (Clarias gariepinus), the imported C. (lazera, 

Heterobrachus spp), and the imported C. (hollandica), tilapia and carp (Ike and Chuks-

okonta, 2014).

Aquaculture management system or Fish farming may range from large scale industrial 

enterprises to 'backyard' subsistence ponds. Farming systems can be distinguished in terms of 

input levels, namely, extensive system, Semi-intensive system and Intensive system. In 

extensive fish farming, (economic) inputs are usually low. Natural food production plays a 

very important role, and ponds productivity is relatively low. Fertilizer may be used to 

increase pond fertility and thus fish production. In semi-intensive system, a moderate level of 

inputs is used and fish production is increase by the use of fertilizer and/or supplementary 

feeding. This means higher labour and food costs but higher fish yields more than compensate 

for this usually (Tunde et al., 2015).In intensive system, a high level of inputs is used and the 

ponds are stocked with as many fish as possible. The fish are fed supplementary food, and 

natural food production play a minor role (Adekoya, 2004). In this system, the high feeding 

costs and risks, due to high fish stocking densities and thus increased susceptibility to diseases 

and dissolved oxygen shortage, can become difficult management problems. Because of the 

high production costs you are forced to fetch a high market price in order to make the fish 

farming economically feasible (Tunde et al., 2015).

The primary motivation of a commercial fish farm is profit making. Profitability of a fish farm 

is dependent on level of yield, cost of production and farm price. The level of physical 

production is mainly dependent on stocking rate, survival rate and growth rate which are in 

turn affected bybio-technical factors such as fertilization and feeding, mono or polyculture, 

different stocking and harvesting strategies; environmental factors such as water quality, 
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diseases and predators; and physical facilities such as site selection, construction, soil 

condition and equipment used (Gomna et al., 2020). The cost of production relates to the level 

of input, the prices of inputs, the culture system, the size of operation, as well as the 

institutional factors such as costs of credit and marketing. The farm price of aquaculture 

products is usually affected by the size and quality of the product, the supply-demand situation 

for the product, the market structure and the existence of (if any) of governmental pricing 

policies (Shang, 1990; Gomna et al., 2020).Increases in yield, reductions in costs and 

increases in price, therefore, are the major means of increasing profits (Gomna et al., 2020).

The quantity of fish produced in Nigeria through aquaculture is just over 300,000 tonnes, 

which is lower than over 750,000 tonnes produced through capture fisheries (WorldFish, 

2017; Bradley et al., 2020).Nigeria has become one of the largest importers of fish in the 

developing world (Tunde et al., 2015), importing about 700,000 tonnes of fish annually to 

augment domestic production of 700,000 tonnes, which constitutes 50% of the total demand 

(Miller and Atanda, 2004).The total fish consumed by the Nigerian population of 180 million 

people in 2014 was 3.32million metric tons and the total domestic fish production from 

aquaculture, artisanal and industrial fisheries in the same year was 1.123 million metric tons. 

However, the difference between domestic consumption and production was met by 

importation of 2.197 million metric tons (WorldFish, 2018). In addition, Ozigbo et al. (2014) 

report that the fisheries sector contributes about 40 percent of the total animal protein intake of 

the Nigerian population and with an annual per capita fish consumption of 13.3 kg in 2013, 

which is short of the global average of 20kg per year. (FAO, 2016a, 2017; Bradley et al., 

2020). Fish also contribute 36.6 g per day of net protein consumption in Nigerian homes, 

which is also short of the required amount by the World Health Organisation (WHO) (Amao et 

al., 2006; Adelesi and Baruwa, 2022).Hence, awareness on the potential of fish farming to 

contribute to domestic fish production has continued to increase in the country. The 

development of the fish industry will increase local production of fish and save much of the 

foreign exchange being used for fish importation (Osondu and Ijeoma, 2014).Nigeria must 

turn to their under-utilized inland water for improved fish production and aquaculture. 

Aquaculture expansion, moreover, has been a slow process, as private sector fish farmers have 

faced major constraints, including limited access to institutional credit, inadequate database 

on biological and ecological requirements of indigenous species with aquaculture potential 

and lack of seed, quality feed and skilled personnel. Since fish is the most perishable among 

the good quality food protein sources and usually the cheapest source of animal protein, it is 
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therefore necessary to utilize our limited scarce resources judiciously. In spite of the ever-

increasing growth being witnessed by other major sources of animal protein such as livestock 

and poultry industries, this problem of protein deficiency has continued unabated. The need 

therefore arise, to explore aquaculture as a means of addressing the problem of inadequate 

protein intake in Nigeria (Tunde et al., 2015).

Many authors have worked on the profitability of the aquaculture enterprise in Nigeria, 

revealing and emphasizing the need for improved local fish production(Oyakhilomen and 

Zibah, 2013;Osondu and Ijioma, 2014; Ike and Chuks-okonta, 2014; Okpeke and Akarue, 

2015; Tunde et al., 2015;Gomna et al., 2020; Etuket al., 2020;Sambo et al., 2021; Adelesi and 

Baruwa, 2022). Despite this development, Nigeria still remains a net importer of fish 

(WorldFish, 2018; Adeleke et al., 2020; Adelesi and Baruwa, 2022). The question one then 

asks is, why the shortage in production of fish persists in Nigeria, making the available fish in 

the market very expensive? This paper therefore, examined the profitability of aquaculture 

fish farming in Otukpo Local Government Area of Benue State, Nigeria. Specifically, the 

study sought to find out the socioeconomic characteristics of the fish farmers as well as the 

effect of these variables on output; it also established the relevant costs and returns in 

aquaculture fish farming so as to determine the profitability or otherwise of aquaculture 

business in the area.

Methodology

Study area

This study was conducted in Otukpo Local Government Area (LGA) of Benue State. The 

LGA came into existence in 1923, with its Headquarters at Otukpo. It is located in the middle 
0 1 0 1 0 1 0 1

belt region of zone C on 7 13 N & 8 9 E and 7 21 N & 8 15 E. It is equally bounded in the 

North by Apa and Ohimini Local Government Areas, Ado Local Government in the South and 

Olamaboro Local Government Area in Kogi State in the West. It has an estimated landmass of 

about 390 sq. km and an estimated population of 266,411 (NPC, 2006). The major occupation 

of the people is farming. 
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Population and sample size selection

The study population comprised all the fish farmers in Otukpo Local Government Area of 

Benue State. A Multi-stage sampling technique was used to select the respondents in the 

study area. In the first stage, four council wards were purposively selected based on their 

popularity in fish farming. In the second stage, a preliminary survey was conducted across 

the four selected council wards to find the total number of fish farms in the wards.  In the last 

stage, 40 percent of the identified fish farmers (farm managers)in each of the four council 
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wards were purposively selected. This gave a total of 90 fish farms or farmers selected for the 

survey (Table 1).
Table 1: Sample Size Selection Plan

Council ward No. Of fish farms identified Selected Sample Size (40%)

1 Apka 49 22

2 Otupkpo 53 24

3 Adoka 48 21

4 Ogboju 52 23

Total 202 90

Source: Field preliminary Survey (2021).
Data analysis

Data collected for this study were analyzed through the use of descriptive and inferential 

statistics. Descriptive statistical tools such as frequencies and percentages were used to 

analyze the socioeconomic variables of the fish farmers while the budgetary technique was 

used to establish the profitability or otherwise of aquaculture fish production in the area.

Budgetary technique

Budgetary technique encompasses the analysis of costs such as average fixed cost and 

average variable costs and production income (that is, total income/revenue or the monetary 

value of the output obtained by the fish farmer).It is expressed as follows:

TI = PQ ………………………………………………….. (1)

where, 

TI is the total income, 

P is the price per unit, and 
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Q is the quantity of output.

Production costs include rent on land, pond construction cost, cost of fingerlings, feed cost, 

cost of veterinary services and drugs, transportation cost. 

Depreciation is a cost on fixed assets consumed during a given period. 

Fixed assets used by the small-scale fish farmers were water pump, fishing equipment.

The profitability model was therefore expressed as follows:

TI = Q x P  ………………………………………………………………...(2)

TC = TVC + TFC …………………………………………………………(3)

GM = TI – TVC …………………………………………………………...(4)

π = GM – TFC (depreciated value) ……………………………………….(5)

where,

TI = Total Income; 

Q = Quantity; 

P = Price; 

TC = Total cost; 

TVC = Total variable cost; 

TFC = Total fixed cost; 

GM = Gross margin; 

π = Profit.

NROI = Net Return on Investment

Results and Discussion

Socio – economic characteristics of aquaculture fish farmers in the study area

The results of the socio-economic characteristics of respondents are presented in Table 2. 

The results revealed most (48.9%) of the respondents were within the age range of 31 to 45 

years. The mean age of the respondents was 44 years. This means that most of the fish 

farmers in the study area were within their economically active age. This is in line with the 

findings of Sambo et al. (2021) who reported that fish farming is done by farmers across all 

age categories, with most of them within their economically active age.  Most (51.1%) of the 

respondent fish farmers were males. This implies that the male gender is more actively 

engaged in fish farming than the female in the study area.  This finding is supported by 

Gomna et al. (2020) who found that fish farming is male – dominated in Niger State. 

Majority (64.4%) of the respondents were married. This shows that most of the fish farmers 
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took to fish farming as a medium for sustaining the family. The result on household size 

showed that majority (84.4%) of the respondents had 1 to 5 household members with a mean 

household size of 5 persons. This indicates that majority of the farmers had family labour for 

fish farm management practices. Ike and Chuks-okonta (2014) affirmed that household 

members can provide a cheap source of labour as it can bring about the use of small amount 

of hired labour if most of the household members are of productive age and hence can 

contribute to family labour in farming activities.

Majority (58.9%) of the respondents had formal education. Education enhances the adoption 

of improved technology by fish farmers which tend to positively influence productivity. This 

is in line with the findings of Okpeke and Akarue (2015) who found out that majority of the 

fish farmers in their study area were educated and could combined scarce resources for 

efficient production. Majority (90%) of the respondents had a fish farm experience of 1 to 5 

years, with the mean experience of 4 years. This indicates that majority of the fish farmers are 

new in the business and hence require more experience for best management practices in 

their fish farming enterprises. Osondu and Ijioma reported that the more the number of years 

an individual has been in a particular business, the more he may have gained practical 

experience to handle the issues of productivity and growth. Most (45.6%) of the respondents 

got the land they are using for fish farming through inheritance. Majority (70%) of the 

respondents had annual farm income range of N601000 and above with a mean annual farm 

income of N1458555.6. This implies that fish farming is a profitable enterprise in the area. 

Profitability of Aquaculture in the Study Area

The results of Gross Margin and profitability analysis of aquaculture in the study area are 

presented in Table 4. The results revealed that the average total variable cost (TVC) of 

aquaculture fish production was N87547.9. Total revenue from the sale of fish output 

wasN183055.6. Gross margin for aquaculture fish production was estimated at N95507.7, 

while the profit from the aquaculture fish production was estimated at N59993.8,during the 

last cropping period (2021). This result indicates that aquaculture fish production is 

profitable in the study area. This result agrees with the findings of Gomna et al. (2020) and 

Sambo et al. (2021) who reported that the business of fish farming is profitable.

The Net Return on Investment (ROI) of an average small scale aquaculture fish farmer is 

0.49. This means that on the average, small scale aquaculture fish farming returned N0.49 for 

every N1.00 invested by the farmer during the production or cropping period in the study 

area.
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Table 2: Socio-economic Characteristics of Aquaculture Fish Farmers (n = 90)Variable
   Frequency           Percentage(%)                  Mean

Age (years)

< 31         11 12.2

31-45                     44 48.9                         44

> 45         35             38.9

Sex

Male                     46            51.1 NA

Female         44           48.9                        

Marital Status

Single         28                                  31.1                                 NA

Married         58           64.4

Separated          4           4.4

Educational Qualification 

No Formal Education          37                                 41.1             NA

Formal Education          53           58.9

Household Size (number)

1-5         76           84.4 5

6-10         14                      15.6

Farm Experience (years)

1-5          81           90            4

6 - 10          9                       10

Annual Farm Income (N)

300000-400000        3 3.3

401000-500000      14                                       15.6                     1,458,555.6

501000-600000                10             11.1

601000 and above       63 70

Mode of Land Acquisition

Purchase                   9 10

Lease/Rent      41            45.6         NA

Inheritance                 40                        44.4

Source: Field Survey, 2021                                        NA = Not Applicable
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Table 4: Profitability Analysis for Small Scale Aquaculture 
Fish Production in the Study Area

Item                                                                                (Mean Amount, ₦)     

Variable costs
Fish Feed  6875.6
Fish seed/fingerlings 3855.6
Labour 3206.1
Lime 1406.8
Fertilizer 14236.1
Prevention/control of fish disease 45000
Source/frequent change of water 12333.3
Transportation 634.4
Total Variable Costs (TVC) 87547.9

Revenue
Total Revenue (TR)            183055.6

Gross Margin (GM) = TR-TVC             95507.7
Total Fixed Costs (TFC) 35513.9                                           
Net Farm Income (NFI)/Profit (#) = GM - TFC              59993.8
Total Cost (TC) = TVC + TFC           123061.8
Net Return on Investment NROI (NFI/TC)             0.49
Source: Field Survey, 2021

Conclusion and Recommendations

The study examined the profitability of aquaculture in Otukpo Local Government Area of 

Benue State, Nigeria. It concluded that the fish farmers were within their economic active 

age, males dominated aquaculture in the area, majority of the farmers were married, had 

formal education, average household size, a low fish farm experience and a high mean annual 

farm income. The results of Gross Margin and profitability analysis of aquaculture fish 

production in the study area showed positive gross margin and net farm income. This 

indicates that aquaculture enterprise is profitable in the area. 

Therefore, the following recommendations were made:

i. Individuals, firms and other stakeholders should investigate the enterprise of fingerlings 

production and marketing with a view to reducing costs, increasing profit and making more 

fingerlings available to small-scale fish farmers in the study area; 
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ii. Extension agents should train farmers on feed formulation in order to reduce production 

costs and check losses or increase profit; 

iii. Fish price control measures should be put in place in order to prevent the incessant 

fluctuations of prices and thereby prevent farmers from making losses; and

iv. Government should encourage farmers to invest more in fish farming through improved 

access to credit facilities. 
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