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Food is necessary for good health as well as the social and political stability of the society. Fish food
provides essential nourishment especially proteins of high biological values. It is highly nutritious,
tasty and easily digestive. Enterprise budgeting and descriptive statistics were used to estimate the
value of smallholder aquaculture systems on a census population using a semi-structured
guestionnaire in the South West Region of Cameroon, Africa. It was established that aquaculture is a
marginal activity in the region with less than 41 active farmers. 100% of the famers were male with
84.4% above 45 years and 71.9% of them had more than primary level education. The farmers produce
only Tilapia (34 tons) and Catfish (49 tons) mainly in small sized pond with statistical mode of 25 m?. All
the aquaculture productive systems, extensive, semi-intensive and intensive systems were profitable
and significantly different from zero (P <0.01). The variable costs of all the systems were more than 50%
to total cost indicating little investment in modern technologies, rendering them traditional. The
farmers, therefore, had potentials to increase productivity with targeted training and increase
accessibility to fingerlings. However, it was concluded that since aquaculture is profitable, an enabling
policy is necessary to increase participation of farmers especially women and youth in order to
empower them economically.
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INTRODUCTION

Capture fishery production has been relatively static growth in the supply of fish for global human consumption
since the late 1980s, while aquaculture - defined as the (Kaktcham et al., 2015). Zhou (2017) reported that there

farming of aquatic organisms including fish, molluscs, are 591 aquatic species and species groups which have
crustaceans and aquatic plants in selected or controlled been farmed in inland freshwater, inland saline water,
environments - has been responsible for the impressive coastal brackish water and marine water.
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In the course of half a century or so, aquaculture has
expanded from being almost negligible to being an equal
with capture production in terms of feeding the world’s
population. It accounts for half of the world seafood
supply and a large portion of its products are traded
across borders. Over 90% of the total global aquaculture
production is from developing countries (European Union,
2013).

Aquaculture has become an agronomic activity with

noticeable development around the world (Vélez, 2017).
It is considered as an important provider of much needed
high quality animal protein generally, at prices affordable
to the poorer segments of society and has established
itself as a significant contributor to poverty alleviation,
food security, income generation, economic growth and
ensures better use of natural resources in many societies
(European Union, 2013; FAO, 2017; Ottinger, 2018). This
is because commercially oriented aquaculture production
can increase foreign exchange, generates national
revenue through taxes and improves employment, while
the extensive forms can benefit the livelihoods of the poor
by improving the quality of their diet, reduce their
vulnerability to aquatic products, and increase their
income (Bondad-Reantaso et al., 2005; Boto et al.,,
2013). However, more than 40 years of its practice in
sub-Saharan Africa, aquaculture still remains a
marginalized activity. The main causes of difference in
development may be attributed to lack of motivation of
the farmers, inputs, climate, management, technology,
markets, social environment and institution (Toguyeni,
2004; Nadarajah and Flaaten, 2017; Amundsen et al.,
2019)
Seafood is important to the diet because of its
contribution in terms of animal protein and micro nutrients
(Nadarajah and Flaaten, 2017). Fish represents an
important source of animal protein for some 400 million
Africans, contributing essential proteins  and
micronutrients to their diets (Boto et al., 2013). It is highly
nutritious, tasty and easily digestible. In addition, fish
provides essential fats (long-chain omega-3 fatty acids),
vitamins (A, B and D) and minerals (calcium, iodine, zinc,
iron and selenium), particularly if eaten whole (Sujatha et
al., 2013). Fish foods have nutritional profiles superior to
terrestrial meats and more sustainable production
technology compared to other animal proteins production
(European Union, 2013; Amundsen et al., 2019).

The quality of a protein depends on its ability to provide
nitrogen to meet the amino acid requirements, which in
turn, is determined by the protein’s digestibility and amino
acid profile (European Union, 2013). Protein can be
obtained from both plant and animal sources. According
to Boto et al. (2013), the quantity and quality of protein
from animal-based food products contain the highest
amount of protein per unit energy and is also considered
the best quality protein as it provides all the essential
amino acids for the diet in adequate proportions. Unlike
protein from plant sources, animal based proteins have
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no factor inhibiting the absorption of vitamins and
minerals in the body. Protein-energy malnutrition (PEM)
is the most basic kind of malnutrition and is the result of
lack of carbohydrates, fats or proteins in a diet (WFP,
2016). It is accepted that the best way to fight
malnutrition in Africa is to add small amounts of animal
proteins to plant based diets. This may prevent
deficiencies, with various beneficial health outcomes,
such as weight management, muscle mass maintenance,
prevention of osteoporosis and reduction of the risks of
cardiovascular diseases, improvement of maternal health
and child development (IFIC, 2011; Boto et al., 2013) .

Fish is much sought after by a broad cross-section of
the world’s population, particularly in developing
countries. Capture fisheries and aquaculture supplied the
world with about 148 million tonnes of fish in 2010 at a
growth that out space that of the world’s population (Boto
et al.,, 2013). According to FAO (2018), over 3.2 billion
people worldwide derived 20% of their animal protein
intake from fish. Sujatha et al. (2013) reported that
around 60% of people in many developing countries
depend on fish for over 30% of their animal protein
supplies. According to Du Preez (2018), about 200 million
Africans depend on fish for their supply of cheap protein
mostly from small-scale suppliers. 10 to 19 million of
them derive their livelihood directly on fishing and about
90 million on diverse strategies.

Fish is the most preferred source of protein for the
under-privileged Cameroonian because it is cheap and
available in convenient small portions. It consist of more
than half of the animal proteins consumed in Cameroon
and it was estimated to reach 400,000 tons in 2015
(Ayissi and Jiofack, 2014; Kaktcham et al., 2015).
Although, aquaculture was introduced in Cameroon since
1948, the sector has remain stagnated with only about
10,000 aquaculture farmers who are engaged mainly on
part-time basis and are producing about 1000 tons from
the 176,000 tons of fish produced by the fisheries
industry in the country (FAO, 2015). Also, Folack et al.
(2000) reported that in 1965, Cameroon had 10,000
fishponds but there are only 5,300 fishponds now
available. Due to the fact that the domestic fish
production cannot meet demand, Kaktcham et al. (2015),
stated that the government actually spends over 100
billion FCFA (200 million USD) annually on fish imports
and that 230,000 tons of fish were imported in 2013.

There is great potential for fish culture within
Cameroon, endowed with a dense river network with
many estuaries, natural reservoirs and lakes having a
high potential for fish culture and biodiversity
conservation, which may provide an opportunity to
contribute to the external balance of trade for fishery
products and to satisfy national demand (Folack et al.,
2000). The Government of Cameroon has recognised
these potentials and it is trying to revive its aquaculture
industry. The sector has become a priority for the
government which has drawn up a strategic framework
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for sustainable aquaculture development, and is revising
the legal framework governing fisheries and aquaculture
in Cameroon. Within these contents, it intends to
increase production to more than 100,000 tons annually
in order to meet the strong demand of its escalating
population by curbing the massive importation of fish
thus, reducing the outflows of foreign exchange (FAO,
2015).

Increasing production increases the chances that the
industry will face emerging biological, economic and
social challenges (Fgre et al.,, 2017). The economic
viability and its contribution to the welfare of the farmers
and the country in general will determine the
sustainability of development in the aquaculture sector.
Therefore, constant and continuous socio-economic
assessment is necessary to provide information for better
understanding of smallholder aquaculture farmers and
the farming system in the South West Region so that the
government can improve its policy to increase adoption of
the technology and consequently aquaculture production.
The main objective of this study is to estimate the value
of small-holder aquaculture farming to the South West
Region of Cameroon by determining the socio-economic
parameters associated to aquaculture production,
identifying the management practices of aquaculture
farming, estimating the profitability of aquaculture farming
and determining the contribution of aquaculture to the
economy.

MATERIALS AND METHODS
Study area

The study was carried out in the South West Region of Cameroon,
Africa. Situated in the Equatorial Rain Forest, the South West
Region is one of the ten regions of Cameroon. It is also one of the
two English-speaking regions (with the North West Region)
covering an area of 24,571 km?® The South West Region has an
estimated population of 1.5 million inhabitants and a population
density of 58 persons/km? and over 70% of the inhabitants live in
rural areas and are engaged in agriculture (MINADER, 2013).

The region is divided into six divisions of Fako, Kupe
Mauneguba, Lebialem, Manyu, Meme, and Ndian. It is bordered in
the west by Nigeria, to the north by the North West Region, to the
east by the Littoral and West regions and to the South by the
Atlantic Ocean. The region is endowed with fertile volcanic soils in
Fako to rich clayey soils in Manyu division. It is rich in fishery,
forestry and wildlife resources with the production of diverse
agricultural commodities and plantation crops.

Data collection

A census was conducted from a list of aguaculture famers provided
by the South West Regional Delegation of Livestock, Fisheries and
Animal Husbandry for the production period 2016/2017. The entire
South West Region has only 77 registered fish farmers. Of the 77
registered fish farmers on the list, 36 farmers were either inactive
(not producing for the production period) or have abandoned the
technology leaving only 41 active fish farmers.

During data collection, it was found that of the 41 active

registered farmers reported on the list, two (2) farmers had also
abandoned production and three (3) other farms had merged to one
administration, giving a total of thirty-seven (37) active farms in the
entire region. However, due to logistics, the three (3) farms listed as
active in Kupe Mauneguba were not interviewed and two (2) other
farm owners were not available for questioning during the
2017/2018 production period. In all, data from 32 farmers were
analysed belonging to three divisions namely, Fako (9), Lebialem
(8) and Meme (15) giving a total of 86.5% farmers who were
surveyed.

Data analysis

The aquaculture enterprises were classified as intensive, semi-
intensive or extensive based on the feeding regimes. Intensive
production was for the category of farmers using solely
compounded or commercial feeds to feed their fish, semi intensive
was used to categorise farmers using both commercial/
compounded feeds and waste (kitchen or animal) to feed their fish,
while extensive production systems was categorised as farmers
using only waste. The study employed descriptive statistics in the
form of frequencies and cross-tabulation to test for significance in
Statistical Product and Service Solutions — SPSS Version 20.0
software, an IBM product since 2009 (Hejase and Hejase, 2013).
The enterprise budget analyses was used to analyze profitability

Descriptive statistics

Descriptive statistics in the forms of frequencies, percentages, and
means were used to describe the variables. Chi square (x%) were
used to test for significance for association among variables.

Profit analysis and test of significance

An enterprise budget was used to examine profitability of the
enterprises by considering the returns to the farmers’ resources,
which consist of the annual income minus the annual cost of hired
labour, capital (construction cost of ponds and dams and purchase
of fixed equipment), and other variable production inputs. The mean
profits of the various production systems were compared using one
sample t-test.

RESULTS AND DISCUSSION
Socio-economic variables

The development and adoption of aquaculture can
provide benefits for livelihood improvement, food security
and poverty alleviation through income generation,
employment, diversification of farm practices and trade to
both the famers and the nation (Bondad-Reantaso et al.,
2005, Kaminski et al., 2020). Socio-economic
assessment can provide a better understanding of small-
farming systems, identify constraints preventing higher
productivity and also identify the specific needs of the
farmers.

According to Skirbekk (2003), the physical and mental
abilities, education and job experience form an
individual’s productivity potential. As can be seen from



the results in Table 1, majority (84.4%) of the farmers are
older than 45 years while there is none below the age of
30 years. The fact that there is no farmer under the age
of 30 years indicates that there may be succession
problem which may affect the survival of an already
fragile aquaculture sector. This is because in the absence
of young people in a production process, local knowledge
and those gained through trial and errors may not be
transferred to the future generations. More so, youths
tend to accept and adopt technology faster than the
elderly (Mueller et al., 2019) which are indications of
increase productivity. The relatively old farmers suggest
that the overall efficiency of the enterprises may be
compromised. This is in relation to the fact that job
performances have the highest productivity between the
ages of 40 and 49 and decrease from 50 years of age
(Converso et al., 2018; Holzhausen et al., 2019).

However, Skirbekk (2003) also argued that targeted
training programmes could be effective in softening, or
halting age-related decline. Such training could be
obtained from extension visit, through association or
formal education. Gunasena (2003) asserted that even
illiterate men and women can learn new skills rapidly
provided that the training is relevant. This is projected to
the characteristics of these farmers because 71.9% of
them have above primary educational profile similar to
that reported by FAO (2015).

Therefore, if these farmers are provided with relevant
training combined with improved technology, they may
improve their productivity and consequently obtain higher
income from increased marketable surplus. This
statement is justified by the FAO (2004) report, which
states that a farmer with four years of elementary
education is almost 9 % more productive than a farmer
with no education.

In addition, the results revealed that farmers in the
South West Region had a maximum of 26 years’
experience of operating in aquaculture with an average of
8 years. With these levels of experience, one should
expect increasing productivity. This is because most
farming decisions are based on knowledge of local soil
and weather conditions, learning through trial and error
(Skirbekk, 2003; MacDonald et al.,, 2007), which the
farmers are expected to have mastered based on the
time they have participated in aquaculture production
process in this region.

The household is the basic economic unit and
agricultural production decision may be determined by
household dynamics. According to Ngeywo et al. (2015),
marital status is a major determinant in the level and
magnitude of hereditary conflicts and thus a factor
affecting good agricultural practices. 90.6% of the
respondents are married. This indicates that aquaculture
is an activity carried out by responsible men who respect
the institution of marriage. As postulated by Ifejika et al.
(2007), the marital status is an indication of the family
responsibility shouldered by the farmer. Combined with
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the fact that 68.8% of the farms solely used family labour
in their activities indicates that there is synergy among
household members which assured continuity in
aquaculture production. Also, because family labour
economizes on recruitment and supervision costs,
seemingly, the aquaculture production in South West
Region could be labour efficient (Roumasset, 2003).

Women constitute the main agricultural labour force in
Africa. Ironically, men cultivate larger areas and produce
more agricultural goods because they have access to
more resources and better technology (Rwelamira,
1999). This study confirmed the previous statement as
100% of the participants are male. Similar finding was
reported by FAO (2015) with 90% male participation in
aquaculture for Cameroon. Ngeywo et al. (2015) reported
comparable gender bias in catfish farming in Kisii county
of Kenya where they found male dominance (82.5%) in
the aquaculture production process. This may be
because women are considered to be producers of food
while their male counterparts concentrate on cash crop
and livestock production with little interest on women to
become stock farmers (Rwelamira, 1999; Zakaria, 2017).
It may otherwise be due to the traditional customs of
Cameroon which do not allow women to inherit land
(FAO, 2015).

Despite the potential (from the socio-economic profile)
of the famers to improve productivity thereby making
aquaculture more attractive, the up-take of the
technology has been very timid as only 77 identified (both
active and inactive) farmers had ever participated in
aquaculture production in the whole of the region. This is
in conformity with Toguyeni (2004) who reported low
development in aquaculture in sub-Saharan Africa.
Based on these findings, policies agenda should be put in
place to motivate and create avenues especially for
women and youths to participate in aquaculture in order
to meet government production objectives and also for
the sustainability of the sector.

Production systems

This study found out that in farmers in the South West
Region, only two types of fish Clarias gariepinus (catfish)
and the Oreochromis niloticus (Tilapia) were the
dominant species produced.

Based on the classification of the aquaculture
production systems into intensive, semi-intensive and
extensive systems, it can be seen in Table 1 that 40.6%
of the farmers are practising semi-intensive production
system. In Table 2, the most common production practice
is solely tilapia (56.2%). This could be an implication in
the availability of fingerlings which was reported as a
major problem by the respondents.

Catfish does not reproduce freely in captivity like tilapia.
For it to reproduce in captivity, specialized techniques are
needed, which the farmers need to adopt. These
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Table 1. Distribution of the socio-economic characteristics of aquaculture farmers of the

South West Region.

Variable N Frequency Percentage
Type of farming system

Extensive 12 375
Semi-intensive 32 13 40.6
Intensive 7 219
Division

Fako 9 28.1
Meme 32 15 46.9
Lebialem 8 25.0
Sex

Male 32 32 100
Female 0 0
Age

30-45 5 15.6
46-60 32 17 53.1
>60 10 31.3
Educational level

Primary 9 28.1
Secondary 15 46.9
Tertiary 32 8 25.0
Marital status

Never married 1 31
Married 29 90.6
Divorced 32 1 3.1
Widower 1 3.1
Source of labour

Family 32 22 68.8
Hired 10 31.3
Main occupation

Farming 25 78.1
Agriculture professionals 32 5 15.6
Other 2 6.3
Variable N Mean Maximum
Experience 32 8 years 26 years

technologies are associated with additional costs and
new skills. Due to the fact that none of the extensive
farmer produces catfish (however, 91.7% of them
produce tilapia), indicates that the additional cost may be
one they may not want to incur. Therefore, to encourage
the production of catfish, a hatchery should be put in
place either by government or private enterprise in close

proximity to the fish farms.

From the non-parametric Chi-square (x°) results
obtained from cross-tabulation presented in Table 3,
there exist divisional preferences (P<0.05) on the types of
production systems practised in the region. This could be
an indication on the availability of fingerlings, as it was
noticed that most of the farmers got their fingerlings



Table 2. Frequency of fish farming.
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Percentage (Frequency)

Type of fish farming

Extensive Semi-intensive Intensive Total
Catfish only 00 (0) 23.1 (3) 42.9 (3) 18.8 (6)
Tilapia only 91.7 (11) 46.2 (6) 143 (1) 56.2 (18)
Both Catfish and Tilapia 8.3 (1) 30.8 (4) 42.9 (3) 25.0 (8)
Total 37.5(12) 10.6 (13) 21.9(7) 100 (32)

Table 3. Chi-square results of socio-economic variables with farming

systems.
Variable Significant
Division 23.877 P<0.01
Age 1.634 P> 0.05
Educational level 15.927 P<0.01
Occupation 21.238 P<0.01
Member of association 6.795 P< 0.05

especially of catfish from Limbe in Fako Division. This
may be supported by the fact that no producer in
Lebialem Division which is at least 270.1 km far from
Limbe with about half the stretch of its roads rough and
hilly produced catfish. 50% of the intensive producers
were from Fako Division with the remainder from Meme
Division, which is about 94.1 km from Limbe with better
road network.

The results also showed that except of the age of the
farmers, significant relationships existed between
educational level, main occupation of farmers and
member of an association with the type of production
systems. The aforementioned factors are all skill
determining variables. These results are all as expected
because more educated farmers, farmers with
agricultural background and farmers affiliated to an
association should be geared towards intensive farming.
This therefore, supports the fact that with additional
relevant training, the farmers may likely improve on their
productivity and consequently production and income.
Thus, policies need to be put in place to intensify
extension services (from all relevant sectors involved) to
boost training and to sensitize the rural population
especially those without alternative employment on the
benefit of aquaculture.

Management practice

For any production system to be successful, a systematic
and efficient management practice needs to be adopted
by the farmer. According to Ozigbo et al. (2014), the
major management practices necessary for effective

aquaculture production are fish stocking density, feeding,
water quality control, diseases control and record
keeping. The activities below attempt to capture some of
these principal management practices.

Catfish are slow growers and their predatory nature
significantly suppresses the stocking density. On the
other hand, tilapias are very prolific breeders which can
grossly increase the stocking density of the fish ponds.
Therefore, to manage stocking density, farmers either
calibrate (separate bigger fishes from the smaller ones)
their fish farms or drop maggots into the ponds to mimic
smaller fish. From the results in Table 4, a cumulative
21.9% of the producers prevent cannibalism with 18.8%
practicing calibration and 3.1% engaged in maggot
dropping. A whopping 78.1% of the producers do nothing
to prevent cannibalism.

Regular weighing is another activity that aids in the
control for stocking density. This is because it is through
weighing that calibration can be done. Weighing can also
be considered an activity in record keeping. Therefore, all
those who weigh regularly keep such records. Record
keeping on weight may help in identifying stocking
performance which in turn may help identify the best
source of fingerlings. From the result, up to 84.4%
weighed their stock only during harvest and only 6.3% do
so more than once a month. Weighing during harvest
implies that the majority of the producers weigh only to
sell.

Cleaning the ponds takes care of disease and water
quality control. Producers can clean their ponds by
changing water from the ponds or using cleaning agent
(chemicals) to prevent disease build-up and turbidity.
Regular water exchange implies that less chemicals are
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Table 4. Type of management practices in South West aquaculture.

Variable N Frequency Percentage
Prevention of cannibalism 32

Calibration 6 18.8
Maggot dropping 1 3.1
Nothing was done 25 78.1
Fish weighing 32

More than once a month 2 6.3
Once every 1-3 months 3 9.4
During harvest 27 84.4
Cleaning (water exchange) per production) 27

Once 11 40.7
Twice 6 22.2
Thrice 2 7.4
Quarterly 3 111
More than four times 5 185
Number of ponds owned 32

1 10 313
2 8 25
3 6 18.8
4 3 9.4
More than 4 5 15.6

Table 5. Chi square result on management practices with

farming systems.

Variable Significant
Number of pond 14.512 P=0.05
pond cleaning 18.949 P< 0.05
Cannibalism 17.952 P<0.01
Fish weighing 12.933 P< 0.05

used to prevent disease and to control the water pH.
Thus, the fish are “healthier” and the environment may be
cleaner. However, 40.7% of the producers exchange
their pond water only during harvest.

The number of ponds owned by a producer is an
indication of the capacity of the farm and an instrument to
control for stocking density. In addition, it can be used to
ease calibration, weighing and cleaning. The fact that
31.3% of the producers had only one (1) pond may be an
indication while most of them do not calibrate, regularly
weigh their fish and clean their ponds.

From the results in Table 5, it can be seen that all the
management variables except for the number of fish
ponds a farmer owns, had significant association (P <
0.05) with farming system. Although these represent
better fishpond management for intensive production

systems compared to extensive production systems, the
overall percentage of good management practiced by
most of the respondents were very poor. The socio-
economic results of these farmers indicated that the
respondents are well educated and therefore have the
ability to comprehend and adopt new technologies. It is
therefore, recommended that these farmers should be
schooled on how to better manage their fishponds in
order to improve on their productivity.

Profitability
Profit defined as the difference between revenues and

costs, provides an incentive for increase innovation and
investment in agriculture on both farmers and national
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Table 6. Profitability result of aguaculture farming systems.
Variable Extensive Percentage _ Sem_i Percentage Intensive Percentage
cost intensive cost cost
Pond size 25 m? - 25 m? - 25 m? -
Income
Sales of fish 65311.15 - 62161.17 - 396047.8 -
Variable inputs
Feed cost 0.00 0 (0) 3530.75 45.91 (23.13) 206622.5 71.14 (62.33)
Cost of fingerlings 3979.26 70.07 (49.40) 1685.73 21.92 (11.04) 36000.68 12.44 (10.86)
Labour cost 1232.29 21.70 (15.30) 2149.3 29.94 (14.08) 39981.84 13.81 (12.06)
Other cost 467.24 8.23 (5.80) 3245 4.22 (2.13) 6801.43 2.35 (2.05)
Total Variable cost 5678.79 (70.05) 7690.28 (50.38) 289406.50 (87.31)
Gross profit 59632.36 - 54570.89 - 106641.3 -
Gross profit margin 91.30% - 87.79% - 26.93% -
Fixed inputs
Equipment cost 89.00 3.74 (1.10) 797.49 10.53 (5.22) 5125.54 12.18 (1.55)
Catchment cost 38.51 1.62 (0.48) 289.73 3.83 (1.90) 769.42 1.83(0.23)
Pond cost 2248.92 94.63 (27.92) 6485.83 85.64 (42.49) 36178.48 85.99 (10.91)
Total fixed cost 2376.43 (29.50) 7573.05 (49.62) 42073.44 (12.69)
Total Cost 8055.22 - 15263.33 - 331479.9 -
Net profit 57255.93 - 46897.84 - 64567.86 -
Net profit margin 87.67% - 75.45% - 16.30% -
Return on investment 7.11 - 3.07 - 0.19 -

Figures in parentheses represent cost percentage of total cost while otherwise it is with either total variable cost or total fixed cost. Prices and cost are

in Franc “Coopération Financiére en Afrique Central” FCFA.

perspectives. The complexity of factor interactions in
agricultural production may give rise to a series of
benefits and costs which warrant constant monitoring.

For the purpose of this study, from the data collected,
the production size of the enterprises budget for the
fishpond used was 25 m?, which was the statistical mode
of the fishpond sizes from the survey. Due to the
extensive nature of some of the activities, it was difficult
to quantify family labour. Therefore, family labour was
assumed as part of profitability whereas, hired labour was
treated as cost. Since most of the capital acquisitions
were construction (that is physical structures), annual
depreciation of the fixed input was done using the
straight-line method and the cost and selling prices were
the actual money value in “Franc Coopération Financiére
en Afriqgue Central” (FCFA).

Table 6 displays the profits for the three farming
systems which are inclusive of the returns from capital,
management and family labour.

Profitability attracts a growing number of smallholders
to venture into cultivation (Basiron, 2007). All the
production systems recorded positive gross and net
profits. The gross margin from intensive production
system (106,641.3 FCFA) was almost double that of the

semi-intensive production system (54,570.89 FCFA) and
extensive production systems (59,632.36 FCFA).
However, the gross profit margin was far higher for
extensive (91.3%) to that of semi-intensive (87.79%) and
intensive (26.93%). Gross profit margin is interpreted for
the case of extensive production system as, for every 1
FCFA income realised, the farmer makes a gross profit of
0.91 FCFA. This therefore means that extensive
production system makes the highest proportion of profit.
Also, all net profits were positive: intensive (64,567.86
FCFA), extensive (57,255.93 FCFA), and semi-intensive
(46,897.84 FCFA). Likewise, the net profit margin for
extensive production (87.67%) was the greatest
compared to semi-intensive (75.45%) and intensive
(16.30%) production systems. A significant t-test (P <
0.01) implies that all the profits were significantly different
from zero. This confirms that it is practically feasible to
obtain profit in any aquaculture production system in the
South West Region. With an enabling policy, these
positive profits could be an incentive to the youths.
Furthermore, an increase in the number of farmers
entering the sector due to profit motivation may lead to
expansion thereby increasing the production of food fish,
reducing importation and consequently the imbalance on
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Table 7. Production of fish in South West Region.
Statistics Pond size Quantity of Tilapia Quantity of Clarias (Catfish)
N 30 32 32
Mean 645 m? 1066 kg 1534 kg
Sum 19335 m* 34097 kg 49085 kg
trade. Bigwa (2013) reported more tilapia being produced than

Results in Table 6 showed that the percentage of
variable costs in all production systems accounted for
more than 50% of total cost (intensive (87.31%), semi-
intensive (50.38%) and extensive (70.05%)). What can
be deduced from this is that these farmers were very
traditional in their production as less was invested on
fixed input. It is presumed that they do not use modern
technologies, thereby losing from the gains which
improved technologies could have contributed to their
production process. Looking at the individual variable
inputs’ contribution to the total variable cost, fingerlings
(70.07%) constituted the most cost item for extensive
production systems. The cost of feeds was the highest
contribution to variable cost for both semi-intensive
(45.91%) and intensive (71.14%) production systems. In
turn of contribution of production inputs to the total cost,
feeds constituted the highest (62.33%) cost contributing
item for intensive systems while the cost of constructing
ponds was the highest for semi-intensive systems
(42.49%) and fingerlings (49.40%) for extensive systems.
These items that contributed the highest to costs (total
variable and total cost) serve as indication on where
these farmers need to pay attention when looking for
ways to minimize cost and consequently increase profit.

The returns on investment were 7.11, 3.07 and 0.19%
for extensive, semi-intensive and intensive production
systems, respectively. This indicates that extensive
producers are more efficient in managing their resources
compared to semi-intensive and intensive. This is
expected, because apart from feeding, there is little
difference in investments in the practices of the different
production systems which include little mechanization,
poor quality fingerlings and poor fishpond management.

Contribution to the economy

The findings revealed that there are about 106 fishponds
in the South West Region. The results depicted in Table
7 showed that ponds covered a total area of about 19335
m? of which 383 tons of fish were produced in an average
fishpond size of 645 m® Bigwa (2013) reported 7,500
ponds on average size of 350 m? with an annual
production estimated at 870 tons for the whole Cameroon
in 2006. It can also be seen that the average pond size in
the region is almost twice the size of the average
Cameroonian aquaculture farmer in 2006 but produces
about a tenth of the countries production at the time.

catfish (450 tons of tilapia, 350 tons of catfish) in
Cameroon, contrary to this study which found out that in
the region, there were more catfish (49 tons) produced
than tilapia (34 tons). Looking at the results, the
production of food fish (83 ton) in the South West Region
is a far cry from the estimated 100,000 tons (FAO, 2015)
the government is targeting annually. In order to meet
this target, production must be taking place heavily in
other regions or the government needs to steepen its
policies to stimulate production.

Conclusion

Little attention is given to aquaculture as a production
techniqgue among smallholders in the South West Region
as can be seen in the number of producers involved (77
registered with 41 active). The production is still very
traditional with little mechanization, poor fishponds
management, poor quality fingerlings and production
thousands of times less than what the government is
expecting. Moreover, women and youth are absent in
aquaculture production in the region. Nonetheless,
majority of the farmers are educated, have long term
experience, belong to an association and use family
labour. Therefore, there is potential for increase in
productivity and consequently production.

Given that aguaculture is profitable in all its production
systems, more farmers are encouraged to adopt the
technology which may increase production, their income
and food security. However, good management practices
are essential for improving quality and quantity of catch
and therefore higher profits. Changes in management
practice can be influenced by awareness which may be
obtained from interaction with family, peers and experts.
Training and producers’ organisations are opportunities
for such interactions. Extension services are therefore,
recommended to facilitate training and creation of
producers organisation, and to provide additional
information to farmers.

The absence of women and youth in the production
system indicates gender bias, which may be as a result
of social, cultural, and or biological differences. Women
and young people usually occupy lower social status in
the community. They are restricted in the hereditary
process which in turn limits their access to capital.
Addressing their leadership in economic activities is
crucial for their participation in aquaculture. Therefore,



policies to empower women and youth by improving on
their skills, equal access to assets and information should
be implemented.

Policies to improve production have their intended and
unintended benefits and cost to the welfare of
community. Although, higher production/profits are
consequences for improved socio-economic conditions,
the socio-economic, production practices and policies
also have a lot to do with the outcome of production.
Therefore, further research is needed on (i) the impact of
the various policies on the production of aquaculture and
(ii) the factors influencing aquaculture production/profit in
the South West Region.
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