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ABSTRACT

the paper examined the profitability of small scale fish Jarming sub-sector, by determining the cost and
returns in artisanal fish farming in Kede- Tifin district of Mokwa Local Government Area of Niger State,
Nigeria. Primary data were collected for the study with the aid of structured questionnaires. Multi-stage

sampling technique was used to draw samples for the study. The first stage involves the purposive

sampling of Kede-Tifin district of the state, as fishing is the principal occupation of more than 90 percent

of the inhabitants of the area. The second stage involves the selection of 5 fishing communities, followed

by selection of 4 fishing locations, and finally the selection of 12 fish farmers from the 20 fishing
localities to give a sample size of 240 respondents. However, only 198 respondents were used for the
analysis, due to incomplete information and non-response. The result of analysis of the study showed
that Average fixed cost (AF C) and Average Variable Costs(AVC) were ¥116,005.14/fish farmer/year
and #181,877.56/fish farmer/year respectively. Fishing crafis and gears accounted for 35.16% of total
cost of production, while labour input cost, fuel/lubrication and repair of equipment made up to 46.92%
of total costs of production. While Net Margin/fish farmer/year was #111,677.62 for the study area, it
was MNI140.74 among creator/pump machine units and N84,012.15 for fish farmers in the non-
aerator/pump machine segments. Net Margin to cost ratio was 34% in the aerator/pump machine sector,
45% in the non-aerator/pump machine segment, and 37% for the entire area studied. Return-on-sales
were 25%, 31% and 27% respectively amongst aerator units, non-aerator units and entire area of study.
Results of regression analysis showed that demographic and economic variables such as households

size, gender of respondents, labour and non-fish farming income significantly determine (P<0.05) fish
output in consonance with a priori expectations. While the elasticity of fish harvested (output) with
respect to labour utilization was strong and positive, it was negative for non-fish
Furthermore, constraints to fish farming in the study area include, inadequate capit
road, high transportation cost, lack of preservation and processing facilities etc,

concluded that though, fish farming in the study area is profitable, but can be made mo
identified problems can be adequately addressed in the study area.

Jarming income.
al, lack of access
it was therefore
re lucrative if the

Key words: Small-scale fish farming, profitability ratios, Kede, Output Elasticity.
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Introduction

Lates, especially Lates niloticus belongs to the
family centropomidea, comprises one of the
most commonly cultivated fishes in Nigeria.
The growth of aquaculture in Nigeria now is
largely being boosted by a steady rise in lates
and catfish culture, since the multiplication of
fish  through hypophysation (a breeding
technique) was initiated in Western Nigeria in
1973, the procedure has been widely practiced
throughout Nigeria, thus leading to increase of
farm-raise Jates fishes from the COs to date
(Ndanitsa, 1994). Lates niloticus is the biggest
freshwater fish in Africa. In Nigeria, it is found
i Lake chad, Kainji Lake, River Niger and
River Benue, and some other large swamps and

2A

rivers. It’s Hausa name is “Giwan ruwa”

meaning “the Elephant of the sea”. It is the
famous Nile perch in Niger perch, a verile giant
among fresh water fish and it grows up to the

truly magnificent size of about 80kg (Ndanitsa,
1994).

Over 90 percent of the 38 million people
recorded as fishers (Fishermen and fish farmers)
are classified as small-scale. This is in addition
to more than 100 million people who

are
estimated to be involved in small-scale post
harvest activities such as processing and

preservation (Bene etal; 2007). According
FAO (2004), small-scale fisheries
broadly characterized as dynamigc
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and the resource-use efficiency? And what
blems are encountered by faies fish farmers

in the arca?  The objectives of this study,
therefore, was to consider the performance of
artisanal fish culture (fares) by examining (he
cocio-economic characteristics of fish farmers,
examine the type of inputs employed by the fish
farmers, determine the cost and returns as well
as  profitabihty  of artisanal  fish  farming,
determuine  the clasticity  of  production  and
resources  use efficiency by artisanal  fish
farmers and wdentify factors that affect output in
small-scale fish farming in the area.

METHODOLOGY

Study Area

This research was conducted in Kede-Tifin
District of Mokwa LGA of Niger State, Nigeria.
Wuya Kede is the district headquarters, while
Mokwa 1s the LGA headquarters. The LGA has
a population of 242,858 people (N.P.C; 2006).
This study however, was restricted to Kede-
Tifin district, which is made up of the following
eight (8) fishing communities (commonly
known as fishing village areas), namely Wuya

Kede, Ketso, Kpambo, Kphachita,
Yidzunwungi, Wuchi, Ja’agi and Dutsun.

Sampling Technique and Method of Data
Collection

Multi-stage sampling procedure was uséd to
draw samples for the study. The first stage
involves purposive sampling of Kede-Tifin
district of the state, as fishing is the principal
occupation of more than 90 percent of the
inhabitants of the area. The second stage
involves the selection of 5 fishing communities,
followed by selection of 4 fishing locations, and
finally the selection of 12 fish farmers from the
20 fishing localities to give a sample size of 240
respondents. However, only 198 respondents
were used for the analysis, due to incomplete
information and non-response.

Primary data were collected for the study with
the aid of questionnaires. Data collection
included information on  socio-economic
characteristics, production data (on feeds,
fertilizer, fingerlings, fishing gears, labour, sales
and revenue) and infrastructure and membership
of local groups and cooperative societies were
also obtained. The survey was conducted
between March, 2009 and February, 2010 when

fish farming activities were used to be at the
peak.,

Method of Data Analysis

26

isti SUC ercentages,
Descriptive Statistics: Quch as percentag

ratios means/average, tabulations,
frequency distribution : l
etc were used to achieve some of the statec

objectives.

(oot and Returns Analysis: This was uscr‘} {0
determine  the proﬁta,bilit,y/l\lel farm
income of artisanal

(ish farming. _

Production Kanction Model:‘ Th»iS was .
achieved through regression analysis.
The model was employed

to determine the elasticity of production and
resources-use efficiency by artisanal
fish farmers.

Model specification and Estimation

The postulated econometric model shows thgt

the volume of Lates fish reared in the area 1s

determined by both social and economic
variables, included in the model. The general
model is of the form:

Q=F (X1, Xz, X 3 X4, X5, Xo, X7, X5, Xo, X0

X1, U) "

Where Q is the quantity of fish reared (in kg),

X, is level of formal educational attained by

respondents coded as 1, no formal education; 2,

primary school; 3, secondary school; 4, tertiary

education (colleges of agriculture/education,
polytechnics, universities; X, 1s household size
of respondents; X; is fish farming experience,
measured as number of years in fish farming
ventures; X, is depreciation of capital inputs
such as canoes/boats, gears, aerators, and
accessories; Xs is labour input measured as
number of hours spent in fish farming activities
per day (in man-days); X, is cost of fuel and
lubricants; X5 is non-fish farming income; Xy is
cost of feed, repairs and maintenance of gears
and equipment/tools; X, is gender of

respondents (Male=2, Female = 1); X0 18

number of ponds; X, is pond size and U 1s the

stochastic error term.

However, different functional forms of the

model were- fitted to the data, but the

logarithmic model had the best fit, and is
specified below.

Q=logby, '+ bjlogX;, + bylogX, + bslogX,

+b410gX4 + b510gX5 +b6]0gxo + b»;lOgX7 i b,,l()g

Xg + bologXs + bylog X0 + byjlogX,,

4 TS equation 1. :

Where log Q -=Output of fish (in kg), bl. - b14

18 co;fﬁcient of independent variables and X,

X1 1s independent variable used to attain the

output of fish, Q.

The logarithmic function is one of the

Wd l d : - ; most
idely used m empirical studies, because

uw
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A relatively large household size was found n
the arca with an average size of nine (9)
persons per houschold, though 49.3 percent of
the houscholds have a family size ranging
petween 10 and 18 persons. Preponderance of
jarge famuly sizes is a characteristic of the poor
i rural arcas (Eboh, 1995). Small-scale fish
farming 15 highly labour-intensive, much of the
Jabour 1s needed i post-harvest activities such
as fish processing, distribution and marketing.
Many fishers tend to have large family size
gnee it 18 an important indicator of possible
source of family labour.

Table 1 also revealed that 64 percent of the fish
farmers producing /ates had some form of
formal education, while 36 percent did not. The
mean level of educational attainment for all the
fish farmers in the area sampled was primary
education. Lack of education among members

;I‘able 2: Production Variables

of the fishing communities in West Africa posed
some constraint on sustainability in artisanal
fisheries sub-sector. '
The number of years spent in fish farming
among the fisheries in the study area ranged
between 1-14 years, with a mean experience of
6 years. Infact, 65 percent of the fish farmers
rearing lates have practiced aquaculture for
between 1 and 6 years, while 35 percent of them
have been in the venture for 7 to 14 years (Table
1). The distribution indicates that fish farmers
are relatively young in the business. Therefore,
they require adequate experience or preliminary
training in aquaculture, more so, a sizeable
number of farmers learn by doing. According to
Osuntogun (2000), several factors are known to
affect the credit needs of farmers, prominent
among these factors are due to their past
experience

Parameters

Frequency Mean

Standard ~ Minimum  Maximum
(Mode) deviation
Lates Fish Output(kg): - -
158-873 75(37.9)
874-1589 56(28.3) 1,391.51 932.29 158 - 4.450
1590-2305 34(17.2)
2306-3021 18(9)
3022-3737 8(4)
3738-4453 7(3:5)
Fish Farming Income/Year(IN):
(-83132.84-(-2916.80) 35(17.7)
1280-82280 65(32.8)
82281-163281 34(17.2)
163282-244282 25(12.6) 111,677.62  129,665.04 831,132,284  405,33.90
244283-325283 18(9.1)
325284-406284 21(10.6)

- Source: Computed from field survey data, 2010
- Figure in parenthesis are respective percentages
- N is the Nigerian currency, the Naira; 8148.00 equals US$1.00

The number of hours/day/week spent by the fish
farmer ranged from 2-15, with mean value of
3.15 Man-days per week. About 63 percent of
the respondents spent 2 or 3 man-days per week,
which is a characteristic of artisanal fishery
activities. Table 1 also shows that majority of
the fish farmers (44.4%) falls within the age
brackets of 41-50 years. In general terms,
however, the distribution shows that most of the
fish farmers in the arca (86.8%) were within the
age brackets of 31-60 years, with a mean age of
37.53 years. The implication of this finding is
that most of the fish farmers were within the
€Conomically active age of labour productivity

28

and might likely utilize the credit obtained for
productivity.

Majority of the fish farmers (62.1%) in the
study area were married couples, and only
14.6% were single, and is an indication that the
fish farmers in the sample were responsible
people towards their household activities
including fish farming, :

Production Levels.

‘Table 2 reveals the level of fish production
from aquaculture, indicated by output of Jgtes
per fish farmer in the area. The output ranged
between 158-4,453kg, with an average arwﬂ y‘
mput of 1,391.5kg. Though the mc;m\h oy

i’l'\L‘\! IS
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“intensive venture when
f resources required 1,
ess. A lot of Tesourceg
purchase of inp
inputs utilized by thé

s presented in table 3
- are utilized by the
rea. Results of labour typeg
nost of the fishers (51.59,)
~ and this cannot pe
ct that most of the figh

ly sizes that may be
rk in the farm.

Percentage

Sill.5
34.8
8.7

37.4
18.2
44.4

2157
28.3
20.7
16.2
13.1

1.0
44
31.8
197
3.5

 the inputs utilized by each of
~with 54 percent being the
> utilize 501-1000kg of fish

om local source materials like
~animal (poultry) droppings,
S etc.

nputs utilized by the fishers in

s, fuel, ice, repair and
equipment, boat/canoes,

vines, floats/sinks/hooks and
but their quantity/cost are
considered as sunk cost.
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4 shows the structure of costs

of Mokwa LOA.
W’Tﬂmne items (™)

"y ariable costs:
|abowt
foe
jrs Mamtenance
Miscellaneous expenses

\ ariable costs/fish farmer:

re of cost and Returns in Artisanal Fish Farming (Lates)
and returns analysis in artisanal fish fa

f\crémr units
(n=90)

09.067.11(23.71)
74.375.19(17.80)
16,004 .42(3.83)
20,601, 18(8.34)
34.847.64(4.93)
20.981.11(5.02)

265,876.65(63.63)

~ Non-aerator units
(n=102)

57.066.09(30.48)
412.31(0.22)
14,327.92(7.74)
18,202.28(9.84)
12,811.01(6.92)

rming in Kede-Tifin district

Entire study area

RN T (Ll ) NSRS

48,023.54(16.13)
65.458.38(21.97)
7.927.12 (2.68)
17.369.50(5,83)
26,272.76(8.82)
16,772.27(5.63)

102,819.60(55.56) 181,877.56(61.06)

Fived cost:

Acrator/ pump 59,119.38(14.15) 28,663.94(9.62)
Boat 39,511.57(9.46) 36,742.34(1985) 38.085.00(12.79)
Nets 25,557.01(6.12) 18,734.39(10.12) 22.,042.33(7.40)
Twines 7,798.51(1.87) 7,642.05(4.13) 7,717.91(2.69)
Floats/sinks/hooks 9.345.83(2.24) 7,188.78(3.89) 8,234.62(2.76)
Accessories 10.548.63(2.25) 11,932.14(6.45) 11,261.34(3.78)
Fixed costs/fish farmer 151,880.92(36.37) 82,239.70(44.44) 116,005.14(38.94)
Total costs/fish farmer (N) 417,757.57(100) 185,059.30(100) 297,882.70(100)
Gross Revenue/Fish farmer 558,250.31 269,071.45 409,560.32
Less variable costs/fish farmer,

TVC 265,876.65 102,819.60 181,877.56
Gross Margin (GM) 292,373.66 166,251.85 227,682.76
Less fixed Costs :

TEC/Fish Farm 151,880.92 82,239.70 116,005.14
Net margin/fish farmer/Year 140,492.74 84,012.15 111,677.62
Efficiency and Profitability

Ratios:

Total costs/kg 2i12.59 160.689 214.07
Net Margin/kg 91.67 72.95 80.26
Net Margin-to-cost ratio 34 45 37
Return on sales (%) 25 31 27

Sources: Computed from field survey data, 2010

Figures in parenthesis are percentages of total production cost/Revenues in each segment, and the entire

study area.

A‘{Cl'age annual fixed costs (FC) per fish farmer
using acrator was »151,880.92, 282,239.70 for
non-aerator fish farmers, while 1t was
N116,005.14 per fish farmer in the entire area of
study (Table 4). The differences in costs may be
attributable to the organizational differences in
Production activities by the operators n
different segments of artisanal fish farming. The

30

annual operation cost per fish farming unit was
MN265.876.65 for the aerator units, 2102.,819.60
for the non-aerator units and ¥181,877.56 in the
entire area.

The Net Margin per lates fish farmer in the
sample area is Gross retumns less total cost of
production (TC). Net Margin per fish farmer per
year in the study area was N140,492 74 among
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put is also positiye and

indicating that g

m artisanal fish

1Ng systems, smg]).

labour intensiye and

siness; from pond

gears and Crubles,

ocessing, to marketing of

uate amount of humg;,.

he supply of labour

being equal, fig,

aquaculture  jj

en existing fish stock, the

: nal fish farming wi||

fish output must be
ening local demand.

farming income in the

egative and significant,

e proportion of income from

arming activities like trading
°S, Increased non-fish farming
o fish farming; thus direct
rming will fall. The social
ditions in many fishing
improved  with  the

n of programmes to
ource of livelihood and

empowerment scheme
ated alternative income
in fishing communities, to
Propensity to go into fish
reduced.

and re-investment in fish

tion of more capital is

ut level in artisanal fish

lains why desperation of

d positive and statistically

t on fish output in this study,

rea. The estimated regression

‘ rator and non- aerator segment

sing, distribution, market i Wn in table 5. They are similar, as
' :t%l 1;;3;:1,2??2;; em? : . (exeept size for non- aerator units,
' and maintenance for aerator

ments. While household size
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0
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01y
0.0%

0.45°
0.35°

number of experience fishers
d in fish farming has the Propeiisity ¢,

ise output by 3.4percent. But a commensurate

the number of aerator users/pup
fish output from the enterprise
Thus, a combination of

h farmers using aerator/pump
tegy that can be used to boost
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m with Lates lish
h ml and Lates farming in
s faced with a number of problems,
', \ socio-economic, pedological,

physicochemical factors. In the
these factors (as shown in table 7),
! mtible for the government’s
the full potentials of aquatic

ﬁlmdym

shows that the most important of the
s affecting fish farming by artisanal
m in the study area was that of
uate capital to inject into the business, as
18 69 percent of the respondents.
s had to depend on their savings
vious incomes or incomes from other
hmmg enterprise(s), or from informal
; h the villages. Formal financial
| like the banks are lacking in the
mblcm therefore ranked first among

s of problems. Other constraints

sufficient supply of fingerlings for

64%) (ranked 3"), high cost of
1%) (ranked 4™), high cost of
1 (14.14%) (ranked 2™) etc.

ION
NDATIONS
y of artisanal fisheries to play the
of self-sufficiency, self-reliant and
alleviation strategy depends on the
ity of fish farming operations,
and efficient management of fishery
the area. Although small-scale fish
was found to be profitable, the low
 margin, particularly amongst fish
using aerator/pumps is a cause for
However, owing to the contribution of
fisheries sub-sector in food security,
alleviation, self sufficiency and self
at both household and national level,
the need for both government, non-
ental and private sector to review the
of input subsidization and production
1o small-scale fishers, especially those in
ming segments. Finally, access roads,
1 of breeding stocks of fingerlings,
of processing and preservation
to the fishers will go a long way in
ng the productivity and well-being of
ors in the area.

AND
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