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Profitability analysis of small-scale fish farming in Mubi metropolis of Adamawa State, Nigeria: 
Alternative to poverty alleviation 
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1Department of Agricultural Economics and Extension, Adamawa State University, Mubi, Nigeria
2Adamawa State Post Primary Schools Management Board, Yola, Nigeria

Abstract. The study examined the profit potentials of fish farming in Mubi, Adamawa State, Nigeria. Data for the study were obtained from 70 respondents 
through snow-ball sampling technique between April and May 2015. The results revealed 81.43% of the respondents were youth within the age range of 20-40 
years, with majority (74.29%) of them being males. About 74.3% had household members, which range from 1-5, more so, 54.3% had one form of formal 
education or the other. Most of the respondents also (54.30) were civil servants. Analysis of cost and returns from the fish farms unveiled a net farm profit of 
$407.37 (N150 879.22) per cycle, with a benefit cost ratio of 2.03, which implies that a dollar is gained as a profit for every one dollar invested in the farming 
business in the study area. High cost of fingerlings (25.35%) and inadequate information on fish farming practices (15.02%) were among the major problems 
militating against fish farming in the area. The study recommended the supply of credit facilities to the respondents as well as extension services delivery 
through government and non-government organisations to improve on the farmers' output.
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Introduction 

The demand for fish in Nigeria has been on the increase, 
available literatures have shown a wide gap between demand and 
supply of the commodity. According to Opeke et al. (2015) the annual 
supply of fish in Nigeria has been estimated to be about 800000 
metric tons while the demand has been as high as 2.7 million metric 
tonnes. Thus, a demand supply gap of about 1.9 million metric tons. 
In the same vein the Federal Ministry of Agriculture and Rural 
Development (2011) reported that Nigeria requires 2.66 million tons 
of fish annually to meet up to the dietary requirement of its citizens; 
unfortunately the supply has been less than 700000 metric tons per 
annum. The excess demand of about 1.96 million metric tons 
requires about $472.5 million (N175 billion) annually to supplement 
the gap at the expense of our meager foreign reserve.

The opinion of Osawe (2007) was that the current annual supply 
of fish is about 551700 metric tons, while the national demand is 
about 1.5 million metric tons annually, that is short fall of about 
948,300 metric tons valued at about $135 million (₦50 billion) 
(Ochukwe, 2007). The food security to any nation is a concern that 
requires concerted effort. Anon (1998) observed that food security 
can be defined as having adequate access at national, local and 
household levels to adequate and largely domestically produced 
food at all times. In Africa it has been reported that the rate of 
increase in population is greater than the increase in food. Anon 
(1989) asserted that while the rate of increase in population is 3.2%, 
the rate of increase in food is 2%.

Fish has been reported to be vital food material in Nigeria 
providing the highest percentage of animal protein more than the 
livestock. According to FAO (2000), 40% of the animal protein intake 
in Nigeria is from fish. The recommendation of the Food and 
Agricultural Organization (FAO, 1991), is that an individual is 
supposed to take 35 grams of animal protein per day for sustainable 
growth and development. However, in Nigeria the protein intake has 

been estimated to be 8 g per person per day which is very far from 
the recommended figure (Niang and Jibrin, 2001). The existing 
demand supply gap in the country can only be bridged through fish 
farming that will be supplemented by the wild catch.

Several studies of fish farming in Nigeria have revealed the 
potentials endowed in the business. An assessment of fish farming 
in Kaduna State showed that the respondents had $348.31 
(₦129003.72) per cycle/farmer (Issa et al., 2014).  According to 
Ugumba and Chukuji (2010), the economics of fish farming in 
Anambra state of Nigeria has revealed a gross margin and net farm 
income per cycle/ farmer as $1984.1 (₦734 850.39) and $1,924.18 
(N712 659.89), respectively. Similarly, Opeke et al. (2015) also 
observed that fish farming in Delta State is highly profitable. Studies 
carried out have revealed that farmers made a colossal profit of 
$1470.22 (₦544528 and $940.42 (₦384306) per farmer per annum 
for gross margin and net farm income, respectively. Similar studies 
carried out in Calabar the Cross river state capital, Nigeria on fish 
farming showed that the farmers made an average of $1,485 
(₦550000) per annum as gross margin, which implies that it is highly 
profitable (Opeke et al., 2015). Analysis of cat-fish farming and its 
impact on net farm income conducted in Anambra state Nigeria in 
2009 further proved that fish farming is a profitable enterprise in the 
study area. Ugwumba (2011) observed that the farmers had a mean 
net farm income of $1984.1 (₦734850.00) per annum. 
Phonekhampheng (2006) asserted that best result from fish is 
obtained through high density stocking and well-balanced feed that 
supplies the needed nutrients and energy to the cultured fish. 

The quest for profitability in agriculture is an approach to 
determine whether the business is worth or otherwise so that some 
strategic improvement can be made to achieve the desired goal 
especially in a developing economy like Nigeria. The simple fact is 
that through that the scope of agricultural production can be 
expanded and sustained by farmers through efficient allocation of 
resources to maximize output/profit (Udoh, 2000). The need to 
explore fish farming is not only because it has high profit potential as 
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revealed in the studies carried out, but also to improve on the low 
protein intake recorded in the country as fish appears to be a 
cheaper source of animal protein especially to rural communities. 
Greater improvement in fish production can be achieved with proper 
analysis that will lead to understanding the level of profitability of the 
enterprise (Ugwumba and Chukuji, 2010). 

The insurgence that occurred in 2014 in the North-East of 
Nigeria which pushed the inhabitants of Mubi out of the place for 
some months affected so many businesses including fish farming. 
Farmers lost their belongings with only few remaining in the fish 
farming business due to loss of capital while the demand for the fish 
is on the increase. The supply of the commodity that used to come 
from Borno State is almost out of place due to the insecurity that still 
prevails. It is against this background that this study has attempted to 
determine the level of profitability of the surviving farmers and also to 
ascertain the factors militating against the business with the 
intention to suggest solutions to alleviate them.

Material and methods

Study area
Mubi is located in the North-East of Adamawa State Nigeria. It is 

divided in two local government areas, that is Mubi North and South. 
The town has a population of 175,245 people (NPC, 2007). It is 
bound to the East by Cameroun Republic, to the South by Maiha 
local government, in the Northern part by Michika local government 
and Askira Uba local government in Borno State and in the west by 
Hong local government area. The mean annual temperature of the 
area is 32.6°C, while the mean annual rainfall ranges from 900 to 
1050 mm. It is also the zonal headquarters of the Adamawa State 
Agricultural development programme (ADAPP), zone I. There are 
two distinct seasons, the rainy season, which begins in May and 
ends in September or October, and the dry season, which begins in 
October and ends in April (Adebayo, 2004). The place is located in 
the Northern Guinea Savannah of the Nigerian vegetation zones. 
The place lies between latitude 10ᵒ27NE and longitude 13ᵒ28E 
(Adebayo, 2004).

Sampling procedure
After the insurgence, which occurred in October 2014 in Mubi 

only few farmers were found to engage in fish farming. So many 
losses occurred as people fled their homes and business 
unprepared leaving their belongings behind at the mercy of God. 
Many businesses especially the small-scale fish farmers lost their 
fish farms completely. This study was carried out between April and 
May 2015 after the place recovered from the terrorist. A snow-ball 
sampling technique was therefore adopted to arrive at 70 farmers 
who manage to continue the business after the episode. According 
to Adefila (2008), it is a method of sampling procedure where the 
research lacks the knowledge of all the respondents, it follows 
therefore that before the researcher finishes with the known 
respondents he gains the knowledge of the other unknown 
respondents usually from the known respondent. A structured 
questionnaire was the instrument used to collect primary data from 
the respondents which was source of economic data used for the 
analysis.

Analytical framework
Analysis of data was done through descriptive statistics which 

include means, distribution and percentages. Budgetary technique 
(cost and returns of fish farming), was also used to determine the 
level of profitability of the farms in the study area. The budgeting 

technique used to ascertain the profitability of the fish farms is given 
below following Olukosi and Moses (2008):

GM=TR-TVC;
NIF=GM-TFC or TR-TC,
where: GM=Gross margin; TR= Total Revenue; TVC=Total 

Variable Cost; NFI=Net Farm Income; TC=Total Cost; TFC=Total 
Fixed Cost; Other economic indices also used were:

Benefit cost Ratio (BCR)                   TR/TC;
Operating Ratio (OR)                        VC/TR;
Gross Ratio (GR)                              TC/TR;
Fixed Ratio (FR)                               TC/TR;
Return on Investment (ROI)            ..NR/TC,
where: TR=Total Revenue; TC=Total Cost; VC=Variable or 

Operating Cost; FC=Fixed Cost; NR=Net Revenue.

Results and discussion

Socio-economic characteristics of the respondents 
The socio-economic characteristics of the respondents are 

presented in Table 1. Entries from the table showed that the majority 
(84.43%) of the respondents were youth within the age bracket of 
20-40 years old. Their mean age was also found to be 40 years. The 
implication of this is that most of the fish farmers in the study area are 
youth that are strong and capable of hustling to meet up with 
necessary labour required in fish management. Analysis of Table 1 
also revealed that the majority (74.28%) of the respondents were 
males. This finding is in consonance with Olayiwola (2013) who 
observed that about 89.6% of the fish farmers in Ijebu-ode were 
males but contrary to the report by Gabriel (2006) who asserted that 
73% of urban farming in Oyo metropolis were women. When the 
respondents were considered in terms of marital status, about 
81.0% were married which implies that some family members can be 
employed as a source of immediate labour in the management of 
fish ponds. In the same vein most of the household have moderate 
number of people in their homes as can be seen in Table 1 which 
could also be source of labour for the fish farmers as well as other 
economic activities for their families.

Evidence from the study reveals that 84.3% of the respondents 
have received one form of formal education or the other. Many 
scholars in the recent past have argued that farmers that had formal 
education tend to respond positively fast to the adoption of new 
innovations than their counterparts. According to Ndahi et al. (2005), 
about 65% of rural women in Yola south local Government Area who 
were engaged in income generating activities had formal education. 
More so, Table 1 further revealed that the occupation distribution of 
the respondents showed the majority (54.3%) to be civil servants, 
22.9% farmers, 21.4% traders with only 1.4% housewives. It is 
possible that the civil servant are more informed about the fish 
farming business than the other categories because probably of 
their exposure to the society as well as their advanced social 
interaction. Experience is another factor that is known to influence 
fish management. The analysis of the results revealed about 50% of 
the respondents had less than six years' experience despite the fact 
that fish farming started in Nigeria as far back as 1942 as a hobby by 
expatriate fisheries officers (FMANR, 2007; Olayiwola, 2013). About 
40% had 6-10 years' experience, while only 2.9% of the respondents 
had 16-20 years' experience in the business. Farmers with 
moreexperience may tend to be more efficient in resource allocation 
because of their experience hence better management than the less 
experienced persons.  
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Table 1.Socio-economic characteristics of the respondents 

Variable Frequency %

Age

20 - 30

31 - 40

41 - 50

51 - 60

Total

40.00

17.00

10.00

03.00

70.00

57.14

24.29

14.29

04.28

100.00

Gender

Male

Female

Total

74.29

25.71

100.00

52.00

18.00

70.00

Marital status

Married

Single

Total

57.00

13.00

70.00

81.00

29.00

100.00

Household size

1 - 5

6 - 10

11 and above

Total

52.00

10.00

08.00

70.00

74.29

14.29

11.42

100.00

Educational level

Formal education

Non-formal education

Total

59.00

11.00

70.00

84.28

15.72

100.00

Primary occupation

Civil servants

Farmers

Traders

Housewives

Total

38.00

16.00

15.00

01.00

70.00

54.30

22.90

21.40

01.40

100.00

Farming experience

1 - 5

6 - 10

11 - 15

16 - 20

Total

35.00

28.00

05.00

02.00

70.00

50.00

40.00

07.00

02.90

100.00

Source: Field survey, 2015 

Cost and returns in fish farming 
Table 2 presents cost and returns from the respondents in the 

study area. Evidence from the table reveals that the cost of procuring 
fingerlings was 47.3% of the total variable cost which was the 
highest while the least cost was medication which was 1.3%. The 
total cost involved in fish farming per farm per cycle was $393.93 
(₦145903.40) while the total revenue was found to be $801.31 
(₦296782.62) which gave a net farm income of $407.37 
(₦150879.22). This shows that the fish business is highly profitable 
to the farmers. This implies that if the farmers can have two cycles of 
production per annum, an average farm can have up to $814.77 
(₦301758.44) per annum. This when translated indicates that the 
farmer can have $67.89 (₦25146.53) per month as income 
compared to the current minimum wage of $48.6 (₦18000.00). The 
benefit cost ratio of the respondents was found to be 2.03 which 
implies that for every dollar invested, additional $1.03 was accrued 
as profit which is more than a hundred percent profit.

Profitability estimate or indicators 
The estimation of profitability of farm business through net farm 

income alone may not be enough to justify the gain of the farm 
business. According to Olukosi and Erhabor (1988) this alone may 
be misleading because it may not be the true reflection of the amount 
of capital, labour and management involved in the production 
process. Hence, other means of profitability estimate such as the 
ones below can be employed to compliment the net farm income.

Benefit cost ratio (BCR)
Table 2 below revealed the benefit cost ratio of the respondents 

to be 2.03. According to Olagunji et al. (2007), BCR is a discount 
method which evaluates a project. Ratio one indicates breakeven, 
less than one - the business is having financial problems, while 
greater than one means it is profitable. The ratio of 2.03, therefore, 
implies that fish farmers are making more than 100% profit.

Operating ratio (OR) 
Analysis of Table 2 further revealed an operating ratio of 0.48. 

Operating ratio shows the amount of gross income which went for 
variable cost. By implication the result showed that 48% of the gross 
income of the respondents went for variable cost.

Gross ratio (GR) 
The results of the gross ratio of the respondents was 0.49, 

which implies that 49% of the gross income went to total cost of 
production. Olukosi and Erhabor (1988) observed that a ratio less 
than one is desirable for any farm business because the lesser the 
ratio, the higher the turns per naira invested. The result is in 
agreement with that of Daniel (2014) who reported gross ratio of 0.58 
for sugar cane farmers in Adamawa state. But when compared to the 
findings of Daniel (2009) who gave a gross ratio of cotton farmers to 
be 0.81 and is on the high side and shows how expensive cotton 
production is.

Return on capital invested (ROI) 
This explains the gain on each dollar invested into the business 

at a particular point in time. The return on dollar invested of the 
respondents as shown in Table 2 was 1.03. Akaure et al. (2015) 
opined that fish farmers in Delta state of Nigeria had a return on 
capital invested 0.75, that is a gain of 0.75 of dollar for every single 
dollar invested by the respondents. This implies that the 
respondents in Mubi had over 100% return on every dollar invested 
on fish.



Constraints militating against fish farming in the study area 
Table 3 presents problems militating against fish farming in Mubi 

metropolis. The most pressing factor against the farmers in the 
business is the high cost of fingerlings which accounts for 25.32% of 
the farmers problems. This may not be unconnected with the fact that 
farmers have to travel long distance (about 200 km) before they get 
the fingerlings. The second high factor constituting about 19.31% is 
inadequate information about fish production. This calls for 
extension workers to intensify their effort in dissemination of fish 
farming innovations. Entries in Table 3 also shows that about 15.02% 
constitute the problem of getting fish feeds as the farming business is 
not all that very popular like crops, here it is also essential for the 
extension workers to make the farmers informed. Some 12.88% 
reported inaccessibility to credit facilities constitute to their suffering, 
while 8.58% asserted that theft of their stock has been a threat to the 
business and most of these fish farmers have their fish ponds far 
away from their residence, which encourages poaching. Inadequate 
infrastructure accounted for about 7.73% of the farmers' problems. 
Some 5.15% reported inadequate water supply, while 3.86% and 
2.15% were for marketing, pest and disease infestation, 
respectively.

Conclusion 

The study has revealed fish farming in the study area to be 
profitable with $407.30 as net farm income per cycle. The farm 
business also gave a benefit cost ration of 2.03 and a return on every 
dollar invested as $1.03 dollar. More so, 74.29% of the respondents 
were males who were mostly civil servants. Fingerlings supply was 

Table 2.Cost and returns on fish farming of the respondents (in dollar per cycle in the study area)

Variable cost 

Fingerlings 
Fertilizer/lime 
Medication
Labour
Feed
Total variable cost (TVC)

%

 145.45
5.62
3.86

 81.48
71.40

307.81

Value($)

53871.40
2080.00
1430.00

30179.00
26443.00

114003.40

47.30
1.80
1.30
26.5
23.1

100.00

Value ₦

Fixed costs

Land
Deposit on fixed assets
Total fixed cost (TFC)
Total cost (TC), (TVC+TFC)
Total revenue
Gross margin

32.40
80.73

113.13
393.94
801.31
524.38

312000.00
29900.00
41900.00

145903.40
296782.62
188779.22

Net farm income (NFI) 150879.22407.37

Benefit cost ratio (BCR
Operating ratio (OR)
Gross ratio (GR)
Fixed ratio (FR)
Return on naira Invested (ROI)

2.03
0.48
0.49
0.14
1.03

Source, Field survey 2015; Note: 1 US dollar = ₦360.00

Table 3. Constraints of fish farming in the study area

Variable Frequency %

Age

59

45

35

30

20

18

12

09

05

233

High cost of fingerlings 

Inadequate information on

fish farming

Inadequate fish feeds

Inaccessibility to credit

Theft/poaching

Poor infrastructure

Inadequate water supply

Marketing problems

Pest and disease attack

Total 

25.35

19.31

15.02

12.88

8.58

7.73

5.15

3.86

2.15

100.00

Source: Field Survey, 2015

reported to be an expensive variable factor in fish production in the 
study area due to the long distance and the poor road network from 
the source. The study recommended provision of credit facilities to 
the farmers by the government and non-government organisations 
to improve on the business. Also, the government should improve 
the extension services delivery through the extension workers, so 
that the respondents may adequately be educated on the business 
to improve on their output. The road network linking Yola the State 
Capital of Adamawa with the study area should be given priority for 
reconstruction to facilitate the business.
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