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ABSTRACT
Objective: The objective of this article is to examine the contextual factors impeding
the growth and development of aquapreneurship in Cameroon.
Research Design & Methods: The empirical study was conducted during November
and December on a sample of 195 aquapreneurs in the Littoral, West, and Central re-
gions of Cameroon. The study employed self-administered structured questionnaires
and individual invitations were sent out to aquapreneurs in these regions. To compile
the results, 150 completely filled-out questionnaires were used.
Findings: Findings revealed that fish farmers faced several challenges including the high
cost of constructing, filling, and managing ponds, the high rate of fish predators, fish
death due to diseases, the high cost of feed, and the lack of financing, industries to
manufacture quality fish feed, and space to expand fishponds.
Implications & Recommendations: The study recommends all-encompassing
measures by the government regarding awareness through education, the production
of fingerlings at low cost to farmers, encouraging new entrants in fish feed manufac-
turing industries, and credit policies to accommodate aquapreneurs and improve in-
corporation into the globalised economy.
Contribution & Value Added: This study is significant because it highlights the plight of
aquapreneurs in a developing country such as Cameroon and brings to the fore the
challenges this sector encounters to develop the aquaculture industry.
Article type: research article
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INTRODUCTION

Fish consumption has recently increased worldwide with high demands in the developing
countries that get most of their catches from the wild (FAO, 2004, 2015). Fish is a preferred
protein source for most Cameroonians because it is cheap compared with other meats such
as bushmeat, pork, chicken, and beef. An important source of protein in the human diet on
a worldwide gauge, it is predicted that fish form the most significant source of protein and it
is suggested that more than 30% of all fish consumable for humans comes from aquaculture
(Frimpong & Adwani, 2015; Hastein, Hjeltnes, Lillehaug, Skare, Berntssen, & Lundebye,
2006). This has posed an enormous increase of demand for fish and fish product for food in
Cameroon. Over the past decades, aquaculture has advanced to turn into the firmest rising
food producing segment globally (Frimpong & Adwani, 2015). The FAO (2015) asserts that
an outsized amount of fish is produced by small-scale fish farmers. Consistently, some au-
thors (Hastein et al., 2006; Frimpong & Adwani, 2015) attest that freshwater produces more
than 80% of aquacultural products. Aquaculture started in Asia and — since then — it has ex-
perienced enormous progress to become the highly specialised field it is today.

Some authors (Ifejika, Oladosu, Asadu, Ayanwuyi, Sule, & Tanko, 2015; Ifejika, 2015)
indicate that practising aquaculture amplified fish farming practices with an observable
economic impact in areas such as nutrition and food security, poverty reduction and em-
ployment, economic growth, business venture, and the improved standard of living for
aquapreneurs. Similar studies on aquapreneurship by Ifejika (2015) establish that fish and
fish products improved significantly from 5.01% in 2001 to 23.61% in 2010. Moreover,
Miller and Atanda (2010) suggest a 20% upsurge in the yearly progression of aquacultural
products, with a huge progress in small-to-medium businesses and a number of large-scale
highly sustained fish farms. In the context of this study, aquapreneurs means individuals
who rear fish for commercial purposes (Ifejika et al., 2015). In other words, to sustain aqg-
uaculture to become lucrative at a tolerable standard for aquapreneurs and other inves-
tors, distinctive consideration needs to be given not just to the supply and demand of ag-
uacultural products but also to the economic and financial management of the sector.

Regardless, aquaculture is noted to be a momentous provider to the social and eco-
nomic growth of developing nations such as Cameroon, the predicament of aquapre-
neurs-owned trades that govern this segment has been fundamentally deserted over the
past decades in policy and provision ingenuities (Brummett, Gockowsky, Pouomogne, &
Muir, 2011). Mwangi (2008) and Osure (2011) states that the uncoordinated promotion
of fish farming by many institutions, governments, research institutions, universities,
NGOs, and regional authorities is the challenge facing fish farming development in Africa.
Pouomogne and Pemsl (2008) state that prospects of aquaculture — if some of the chal-
lenges were restrained — in Cameroon seem bright especially for fish farming, no matter
the scale of production. Challenges include the lack of capital, infrastructure, technical
support, poor quality fingerlings and feed, few talents, poor marketing, and management
(Pouomogne & Pemsl, 2008). Eventually, these challenges have affected productivity and
profitability levels in this sector. The direct consequence is an increased level of neglected
fishponds. Furthermore, most aquapreneurs invest in fish farming primarily for profit,
which elucidates the increased number of neglected fishponds due to adverse results
(Brummett et al., 2011; Pouomogne & Pemsl, 2008). Disregarding the incidence of these
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investigations, consideration is thus far needed to address the challenges that disrupt the
growth of aquapreneurship in Cameroon. Moreover, the challenges impeding the initia-
tion, growth, and development of this sector were not investigated in the framework of
aquapreneurship development in Cameroon. Therefore, this study deals with impeding
factors that face aquapreneurship in Cameroon, determined the problems faced by ag-
uapreneurs and identified the factors that affect investment in fish farming in Cameroon.
This study is significant because the assessment of impeding factors facing aquapreneur-
ial development will further serve as a framework for formulating new and better policies
for aquapreneurial development in Cameroon.

The main objective of this study was to examine the contextual factors impeding the
growth and development of aquapreneurship in Cameroon. To address the aforemen-
tioned theme, the study presents three sub-objectives, namely:

1. To determine the source through which aquapreneurs get their fingerlings and the
challenges they encounter.

2. Todetermine whether the cost involved in the construction and managing of fishponds
harm large scale fish production in selected regions in Cameroon.

3. To determine the challenges that appear to hamper fish farming/aquapreneurship in
the selected regions in Cameroon.

This paper is presented in the subsequent arrangement: in the next section, the liter-
ature on entrepreneurship perspective in Africa, the concept of aquaculture, the develop-
ment of aquaculture, contributions and professed constraints in Cameroon followed by
sustainable development of aquapreneurship. Thirdly, the research material and methods
for the study. Fourthly, the results and discussion are presented. Finally, the concluding
remarks are presented.

LITERATURE REVIEW

Entrepreneurship Perspective in Africa

Empirical studies on entrepreneurship in the African continent remain nascent and receive
little attention from scholars (Dvoulety & Orel, 2019). However, and despite limited re-
search, there have been numerous efforts over the past two decades to promote the
knowledge of entrepreneurial activities in the African continent (Frese & de Kruif, 2000;
Kiggundu, 2002; Sriram, & Mersha, 2010; Kshetri, 2011; Munemo, 2012; Réschenthaler &
Schulz, 2015; Kuada, 2015; George, Kotha, Parikh, Alnuaimi, & Bahaj, 2016; Lashitew & van
Tulder, 2017; Atiase, Mahmood, Wang, & Botchie, 2018; Ratten & Jones, 2018; Dvoulety &
Orel, 2019). Dvoulety and Orel (2019) and Rey (2018) note the continuous entrepreneurial
transformation in the African continent and distinguish that with the adoption of a pan-Afri-
canism mindset, the majority of African countries are undergoing a digital rebirth, which in-
creases their connectedness and opens markets. Ratten and Jones (2018) argue that entre-
preneurial activity is lower in the African continent compared to other regions of the world.
These authors note that the aforementioned is due to the past emphasis of governments to
control businesses, which discourages private investments in new enterprises such as the
aquacultural sector. However, Africa is finally witnessing a transformation as the continent
exhibits one of the highest entrepreneurial intents globally.
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Dvoulety and Orel (2019) state that entrepreneurship shows a rebirth across the
African continent, with overflowing entrepreneurial activities as the potential tool for
solving Africa’s socio-economic challenges by creating jobs and impacting GDP growth,
if countries overcome structural challenges. Some scholars (Chigunta, 2017; Dvoulety,
Gordievskaya, & Prochazka, 2018) theorise that there is a shift in African countries from
the traditional sources of income to experiencing an increasing entrepreneurial activ-
ity, more often visible not only as a sustainable job-generating tool but a lead route to
economic growth and development.

Although many countries in the African continent have not yet conducted the Global
Entrepreneurship Monitor (GEM) for scholars to study their entrepreneurial activities, by re-
lying on existing GEM surveys and other data sources allowed for establishing that entrepre-
neurial activities in 12 African nations demonstrate the importance of several determinants,
which influence the early-stage level of entrepreneurial activity. Nonetheless, the available
literature on entrepreneurship focuses on entrepreneurial activities in developed nations
(such as the USA, Europe, Australia, and Asia) with huge neglect of entrepreneurship in the
aquacultural sector, while the study of the African continent remains minuscule to date.

Despite the large entrepreneurial focus globally towards innovation, technology, man-
ufacturing, and the trade of goods and services as entrepreneurship instruments for eco-
nomic growth and development, little research focused on the impact of agriculture and
aquacultural production as economic enhancers. Therefore, this article brings to the fore
the dilemmas of aquapreneurs as the vital element of economic growth and development
in a developing country such as Cameroon. Somerville, Cohen, Pantanella, Stankus, and
Lovatelli (2014) suggest that the production of domestic food, access to markets, and ac-
quisition of skills are invaluable instruments for securing the empowerment and emanci-
pation of developing countries’ population, which can be achieved through aquapreneur-
ship. Moreover, the same authors (Somerville et al., 2014) argue that aquapreneurship
can offer the basis for the fair and sustainable socio-economic growth of many developing
nations of the world, especially in Africa.

The Concept of Aquaculture

Aquaculture refers to the cultivation of water species, e.g. crustaceans, molluscs, fish and
water plants under controlled conditions. In other words, aquaculture may simply mean
‘Underwater Agriculture’ (Khan, Khan, & Miyan, 2011). Over the decades, there occurred
a drop in profitable yield of fresh fish wild stocks and of other fish products as a response
to the enormous rise in the growth rate of aquaculture (Khan et al., 2011). According to
Khan et al. (2011), each aquacultural system has a specific set of circumstances, along with
a variation of the total biomass produced from one system to another. Therefore, the se-
lection of a specific aquacultural system centres on environmental region, water type, ob-
tainable resources, talented people, targeted water organisms, the accessibility of seed of
the targeted water organisms at the needed period, distinct from a set of dissimilar socio-
economic dynamics (Khan et al., 2011). Imperatively, fish and fish products have the high-
est portion in the number of organisms and production in capacity and worth among all
water species used in aquaculture (Khan et al., 2011). Specific fish species or combinations
of different compatible fish types could be designated for cultivation in order to yield an
increased level of biomass. Khan et al. (2011) suggest that fish may be kept in old-style
public fishponds, deprived of the added synthetic diet without the proper maintenance of
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fishponds. However, to get a better return, modern aquaculture practices rely on intensi-
fication, wherein very high stocking density of fish are maintained on artificial feed, while
water quality and environmental parameters are monitored to remain in the optimal
range required for the high growth rate of the fish.

The Development of Aquaculture, Contributions,
and Professed Constraints in Cameroon

Aquaculture in Cameroon began around the 1940s; nevertheless, it is yet to be devel-
oped, as it still generates modest production in comparison to other systems of skilful
farming (Ndah, Knierim, & Ndambi, 2011). Some authors (Bigwa, 2013; Sadeu, Mikolasek,
Barlet, & Chia, 2008) allude that aquaculture is conducted in rural areas with fresh aquatic
fishponds of about 350m? and establish acceptable methods and the diversity of pro-
duced aquatic organisms (FAO, 2013, 2015; Pouomogne & Pemsl, 2008). These fish are
nourished with less expensive, natural feed such as plants, weeds, and organic waste
from the households. Although in its intensive nature, this aquaculture method can grow
profitably, leading to the increased fertilisation of ponds, along with the use of supple-
mentary feed and kitchen manure (Bigwa, 2013). Although aquaculture is practised both
in small-scale and large-scale commercial activities, the most predominant aquacultural
producers are small-scale farmers (Pouomogne & Pemsl, 2008). The yearly production of
fish and fish products remains trivial, at about 870 tonnes a year; although, there ap-
peared indications of state participation through venture capital to assist the growth and
development of this sector. Bigwa (2013) established that fish culture is still at its primary
state making fish production in Cameroon to remain low.

The demand for fish as food is steadily growing, and aquaculture established itself as an
important source for the supply of excellent quality proteins and healthy oils. According to
FAO (2015), aquaculture production is already reaching almost 50% of the total fish produc-
tion for human consumption, including marine and freshwater species. Scholars
acknowledge that the prospects of fish farming rest with aquaculture (Béné & Heck, 2005;
IUCN, 2007). Godfray, Beddington, Crute, Haddad, Lawrence, Muir, Pretty, Robinson,
Thomas, and Toulmin (2010) indicate that aquaculture has a significant positive contribution
to food security through extensive and semi-intensive systems of production around the
world (FAO, 2015; Lehane, 2013). There are fundamental social and economic differences
between extensive/semi-intensive and intensive systems of production, relevant to food se-
curity (FAO, 2015). On-farm by-products contain nutritional contributions for semi-intensive
production, as they appear to be more affordable than feed used in an intensive system. Due
to the low production cost involved in the semi-intensive system, poorer aquapreneurs can
afford low-cost inputs thereby making fish to be supplied at considerable and cheaper prices
to consumers. Edwards (1997) argues that producing fish intensively at a relatively high cost
will only entail profitable marketing at high price due to the costs involved in the production
of fish; hence, this will put consumers at a price edge beyond their purchasing power.

Regardless of having a fish-eating convention and considering that aquaculture indus-
try faces instable manageability during its ‘quick’ improvement in Cameroon, a portion of
socio-economic perspectives that impede the development of aquaculture advancement
mainly stem from expanding population density with constrained farmland: small land
sizes, shortage and poor fishponds inputs, the type of feed that sometimes must be
sourced abroad, and the shortage of fingerlings (Oyase & Jemerigbe, 2016). Since those
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who practise aquaculture mostly live in rural areas, which consist of the poor majority of
the population, the lack of income confines their ability to buy quality sources of feed and
fingerlings, which are excessively costly. The quality of freshwater aquaculture has been
found to influence fish value and acceptance in some cultures and countries (Badr, Salwa,
& Ahmed, 2015). In consequence, freshwater aquaculture is dependably considered to
harm freshwater fish. There are likewise issues with insufficient framework advancement
like unreliable power that would support the grasping of more detailed outlines
(Pouomogne, & Pemsl, 2008; Sanusi, & Danasabe, 2015). Researchers (Badr et al., 2015)
attest that, in provincial zones, structures of generation, preparation, circulation, and pro-
motion are lacking. Thus, governmental and private area associations interest in the sub-
sector is a requirement to aquaculture development. Moreover, there is no detailed man-
agerial approach to direct aquaculture management. Since fishponds are situated inside
rural farmlands, the application of pesticides on farms harm the ponds, particularly during
the wet season. Finally, there are predators that feed on fish, which hinders production.

Sustainable Development of Aquapreneurship

Aquaculture is currently the world’s fastest-growing food industry, which accounts for ap-
proximately 50% of total global seafood supply (FAO, 2017). Therefore, sustainable aquacul-
ture growth and development is crucial to easing pressure on wild fish stocks, globally under
stress due to overfishing (Brandi, 2017). Goddek, Delaide, Mankasingh, Ragnarsdottir, Jijakli,
and Thorarinsdottir (2015) state that the aquaculture sector is challenged with the respon-
sibility of feeding a quickly growing world population, and as global seafood consumption
rises, sustainable aquacultural production must increase to keep up with the global demand
(Conijn, Bindraban, Schroder, & Jongschaap, 2018). However, concerns have emerged
around the environmental consequences of such growth and development. Scholars (Brandi,
2017; Goddek & Keesman, 2018) note that with the emergence of innovation and technol-
ogy, the focus shifted towards the longevity and sustainability of aquaculture. The imple-
mentation of certain measures can lead to the sustainable development of aquaculture.

Moving aquaculture into land-based recirculating systems is one of the best ways to
reduce or even fully eliminate the environmental impact associated with fish farming.
Goddek and Keesman (2018) indicate that the Recirculating Aquaculture System (RAS)
gathers technologies that create appropriate conditions for aquaculture by using indoors
tanks, pumps, aerators, and filters; with new developments, these can be designed to at-
tain 100% water recycling within the system. However, the possibilities with the imple-
mentation of land-based RAS are endless, as they do not only act as a mitigation strategy
for traditional aquaculture’s environmental effects but also permit for aquaculture to hap-
pen anywhere, including urban and desert regions. Kloas, Grof3, Baganz, Graupner,
Monsees, Schmidt, Staaks, Suhl, Tschirner, Wittstock, Wuertz, Zikova, and Rennert (2015)
concur that offshore systems are marine net pens placed out in the open ocean far from
the coastline, which result in a more environmentally-conscious option when land space
is an issue and using the ocean is the only alternative. However, the open ocean offers
deeper water and more powerful currents than in coastal areas; in turn, this means that
offshore aquaculture systems allow for more efficient dilution of waste produced from the
farm system. Not only that, offshore waters have fewer nutrients and less biodiversity
than fragile coastal waters, enabling the faster dispersion of fish waste into the marine
food web, with a lesser environmental impact (Kloas et al., 2015).
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Aguaculture can be sustained through the implementation of multi-trophic aquacul-
ture, which is a cost-effective way to reduce nutrients accumulation by using filter feeders
to replace artificially used filters (Junge, Konig, Villarroel, Komives, & lJijakli, 2017). The
system is advantageous in reducing waste accumulation and assisting the improvement of
water quality, all providing additional economic value to the farm. Moreover, the use of
renewable energy sources with its marginal cost is one of the best ways to embark on
commercial fish farming. Mohtasham (2015) indicates that firms integrated renewable en-
ergy systems and aquaculture in several ways, like using wind turbines with installations
for shellfish and macroalgae aquaculture, using solar-powered heating and cooling sys-
tems, and using wind-powered water pumps. Investing in renewable energy sources to
power aquaculture will help to reduce operating costs and boost competitiveness and
profitability, and that is before mentioning the reduced environmental footprint. Lastly,
scholars (Brandi, 2017; Conijn et al., 2018; Goddek & Keesman, 2018) believe that making
environmentally responsible personal food choices is vital to guaranteeing the future of
sustainable aquaculture and fisheries. As a consumer of seafood, being informed on the
source of what is on your plate, and buying accordingly, can make a lot of difference to
how food is grown and manufactured. Eating from sustainable sources means you are con-
suming fish raised and caught sustainably, and which does not cause overfishing or dam-
age to the ecosystem. Although the implementation of these factors can go a long way to
sustain aquaculture and aquapreneurship, but if underestimated, it might still face some
challenges in its complete implementation stage to fruition, such as financial. Thus, this
forms the basis of the current investigation.

MATERIAL AND METHODS

The research gathered the required data during November and December 2017 on a sam-
ple of 150 aquapreneurs (owners-managers) who own and operate fish farms in the Lit-
toral, West, and Central regions of Cameroon. The three regions were selected for their
high involvement in aquaculture. The sample was drawn from a population of aquapre-
neurs (owners-managers). The sample population was invited to take part in survey
meetings held at selected farms in the regions. Next, the study employed snowball sam-
pling technique to select aquapreneurs. Those who responded to the invitation through
referral were requested to participate in the survey. A total of 195 aquapreneurs were
referred, of which 150 aquapreneurs were available and able to fill the self-administered
structured questionnaires utilised to compile the results, which made it possible to arrive
at a high response rate. The actual sampling frame consisted of 65 aquapreneurs in the
Littoral region, 40 aquapreneurs in the Central region, and 45 in the West region, which
makes the total of 150 aquapreneurs who own fish farms in the three regions. The signif-
icant constraint of this investigation was the sample measure, since the definite popula-
tion estimate was not justified. Specifically, the unavailability of reliable statistics on the
existing aquapreneurs in Cameroon, in which case, could not allow establishing the pre-
cise population thus was a major hindrance

Furthermore, the use of samples selected using the snowball sampling technique was
due to an unlisted database of aquapreneurs in Cameroon. Moreover, due to resource
constraints that could restrict each subject in the population to have an equal chance of
being selected could lower the legitimacy and dependability of the investigation. Be that
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as it may, this was the most appropriate strategy in the situation because it improved the
nature of the gathered information. The complete data of 150 aquapreneurs was analysed
descriptively, while inferential statistic, i.e. chi-square, was employed to decide if the ob-
served differences were significant. To test whether there were any significant statistical
associations between socio-economic characteristics and participation in fish farming, the
study observed gender, age, educational level and marital status.

Ethics-wise, participants were assured of anonymity and the information that could
lead to their or their organisations’ identification was not revealed. Instead, acronyms
were used to ensure confidentiality and protect them from harm. The researcher em-
ployed all efforts to obtain participants’ consent without coercion. Furthermore, the in-
vestigator informed the participants that they could withdraw from the investigation
any time and for any reason. Participants were informed of the future use of the data
and why their participation was important.

RESULTS AND DISCUSSION

Background Profile of Participants

Background attributes of participants were necessary in light of the challenges that aqua-
preneurs faces. Table 1 demonstrates a cross-tabulation of respondents’ background pro-
file with regards to age, gender, and marital status.

Table 1. Cross-tabulation of participants gender, age, and marital status

Marital Age Total Summary of Chi-square tests
status | 19-23/29-33 [34-38|39-43 |44 above Computed X? df | p-value
. Male| 0 0 26 30 52 108
L2|18|% |(0.0)](0.0)|(19.5)|(22.6)| (39.1) 3 | 0.000*
g é FM 0 3 4 12 6 25 18.890 3 0.001*
% (0.0) | (2.3) | (3) | (9) (4.5)
_|male| 1 1 3 | 3 2 10
L13|% | (59 |(59) |(17.6)[(17.6)| (11.8) A
s § M | o 3 2 0 2 7 4.821 0.306
% (0.0) |(17.6)|(11.8)| (0.0) | (11.8)
_ |Male| 1 1 29 33 54 118
3l% | (0.7)](0.7) |(19.3)] (22) | (36) 4 | 0.000*
© é FM 0 6 6 12 8 32 21.577 4 0.001*
P % |(00)] (4) | (4 | (8 (5.3)
Total 1 7 35 45 62 150
% (0.7) | (4.7) |(23.3)| (30) | (41.3) (100)

** represents significance at 0.05 error margin; figures in brackets represent percentages.
FM abbreviation used signifies females.
Source: own elaboration based on the survey (n = 150).

As shown in Table 1, the majority (39.1%) of aquapreneurs were married men aged 44
years and above, while only 12% of the married women were aged 39 to 43 years old. A
meagre 5.9% were single men aged 23 years and below. The results highlight that people
who venture and actively involve themselves in aquapreneurship were married men (39.1%)
44 years old or more, with a very low proportion of married women (12%) aged between 39
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to 43 years old. This is not surprising because most of the participants are above 35 years
old, which signifies the average marriage age. The low level of aquapreneurial involvement
among women can be attributed to their household parental responsibilities. Ngota,
Mang’unyi, and Rajkaran (2018) state that it is rooted in most African culture for men to be
more involved in activities that financially support their families, while women take charge
of household activities. This accounts for the gender imbalance in aquapreneurship involve-
ment, indicating that men are more exposed to high-risk ventures than women.

Moreover, aquapreneurship is very low (5.6%) among the young population of 23
years old and below. This may be explained by the level of expertise and capital needed to
get involved in this sector. Furthermore, it appeared that there is a significant statistical
relationship between gender, marital status, and age (x* [3, N = 150] = 18.980, p = 0.001).
The implication is that, aquaculture venture in Cameroon is inclusive, involving individuals
of all the different age strata. This finding corroborates Okoronkwo and Ume’s (2013)
study on small-scale fish cultivators in Cross River State in Nigeria, which affirms that the
mean age of table size fish agriculturists in their study was 44.5 years.

Table 2. Socio-economic attributes of respondents

Demographic attributes No of observations % Cumulative
Level of education
No education 3 2 )
Primary 5 3.3 53
High school 43 28.7 3'4
Tech or university 99 66 100
Total 150 100
Years’ of operation
<5years 35 23.3 3.3
5-10 years 74 49.3 727
11-15 years 32 213 94.0
16-20 years 5 3.3
97.3
>20 4 2.7 100.0
Total 150 100 )
Other Source of Income
Food business 40 26.6 26.6
Business & farming 13 8.7 35.3
QOil business 10 6.7 42
Part-time business 11 7.3 49.3
Cocoa farming 1 0.7 50
Real estate 1 0.7 50.7
Restaurant 6 4 54.7
Other retailing business 68 45.3 100
Total 150 100

Source: own elaboration based on the survey (n = 150).

Education-wise, the findings in Table 2 show that a huge number (66%) of aquapre-
neurs had either acquired a technical or university degree, followed by 28.7% of individu-
als with a high school certificate, while very few (2%) aquapreneurs has no educational
qualification. This simply implies that aquapreneurship required some level of educational
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background to successfully venture into it. Moreover, a high proportion (36.7%) of aqua-
preneurs claimed to have been in business from five to 10 years, with 20% affirming to
have operated their fish farms for over 11-15 years. This suggests that most of the aqua-
preneurs were new in this venture and have been operating for less than a decade. The
question whether individuals who pursued aquapreneurship were involved in other in-
come-generating businesses revealed that the majority (43.3%) of the aquapreneurs were
engaged in other retail businesses to generate additional income. About 26.6% of respond-
ents said they were engaged in the food business as an additional source of income. How-
ever, a meagre proportion (0.7%) of the aquapreneurs were involved in other forms of
businesses, such as real estate or cash crops farming like cocoa. | infer from these findings
that venturing into aquapreneurship could perhaps be investments in search of additional
income. Other businesses and cash crops farming may be the way to raise capital to initi-
ate, maintain, and expand fish farms. These findings imply that even though people are
engaged in fish farming, they supplement their income from other sources.

Sources of Fingerlings

Figure 1 displays three key inputs: the primary source of fingerlings, sources to pur-
chase fingerlings and parents, and where fish are reared (cultivated) in commercial ag-
uaculture production.

Private farmers hatchery 48,7

purchase

Places where fishes| fingerlings
and parents

Sources to

Own hatchery 51,3

Demarcated cage F 6

are rared

Constructed ponds 94

Source from the wild 29,3

Buy from other farmers 68,7

Source of fingerlings

Private companies

A
N

0 20 40 60 80 100

Figure 1. Source of fingerlings, sources to purchase fingerlings,
parents, and places where fish are bred
Source: own elaboration based on the survey (n = 150).

As shows Figure 1, nearly half of aquapreneurs (51%) indicated that they have their
own hatchery where they source fingerlings, while the other half (49%) specified that they
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purchase the fingerlings they need from private farmers. Furthermore, a vast number
(68%) of aquapreneurs stated that they prefer to purchase parents and fingerlings from
other farmers when necessary, meanwhile some (29.3%) prefer to go to the wild to har-
vest parents and fingerlings to stock up their ponds, while only a few (2%) buy from private
hatcheries. The different sources could be attributed to the lack of adequate financial re-
sources. | find that there is a significant statistical correlation between sources of finger-
lings (at X2 = 49.038; df = 2; P 0.05) and where farmers purchase fingerlings and parents
they need. These results may be comparable to studies by some researchers (Agboola,
2011; Ibemere, & Ezeano, 2014) who state that the majority (65%) of aquapreneurs pre-
fers to source fingerlings from private hatcheries in contrast to 38% that source them from
governments, and 10% who source them from the wild. Sourcing fingerlings from guaran-
teed incubation centres of fish that can be reared is the best practice that guarantees the
utilisation of value fish seed with great attributes for development. On the contrary, fin-
gerlings harvested from the wild require more incubation facilities to take care of the de-
mand for fingerlings production in Cameroon.

Water Source, the Means of Filling Ponds, and Predators Affecting Fish Survival

I was also interested in determining water sources, the means of filling the ponds, and the
type of predators that affect fish survival thereby dwindling production capacities.

Other predators I 37,3
Kingfisher and other birds NN 62,7

Naturally from the streams/rivers [l 6

Using highly paid electricity power to
pump water

I 76,7

Using pressure pumps and generators [l 17,3

Means of filling ponds Predators

Pipe borne water suppy [N 67,3
Boreholes I 26,7

Rivers M 6

Sources of water
supply used

0 20 40 60 80 100

Figure 2. Sources of water, the means of filling ponds, and predators preying on fish
Source: own elaboration based on the survey (n = 150).

As shown in Figure 2, the majority (67.3%) of aquapreneurs indicated that they use
pipe-borne water supply to fill their ponds, while only a few (6%) of them use water from
a natural running source such as rivers to fill-up their ponds. Meanwhile, using pipe-borne
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water supply to fill-up ponds, 76.7% of the aquapreneurs complained of paying high elec-
tricity bills for pumping water into the ponds. | find that there is a significant statistical
correlation between the source of water supply [x? (2, N = 150) = 150.00, p = 0.001] and
the means of filling ponds. Moreover, many farmers (63%) indicated that kingfishers
and other birds were considered major predators of their fish, while some (37%) indi-
cated that these were other kinds of predators. | find that there is a highly significant
statistical correlation between the cost of draining and filling the ponds [x? (1, N = 150) =
10.878, p = 0.001] and the impact of predators on fish farms. Hence, these have a high
cost of production which, in turn, impact aquaculture production in Cameroon.

Cost of Construction and Managing Ponds

Figure 3 reveals that the majority counting 141 (94%) aquapreneurs faced very high costs
both in constructing and managing their ponds, while only nine of them (6%) state it incurs
a moderate cost in both constructing and managing their ponds.

Very high cost
involved
moderate cost 94%
involved

Figure 3. The cost of construction and managing ponds
Source: own elaboration based on the survey (n = 150).

| went a step further to analyse the data using a correlation matrix as shown in
Table 3 below.

Table 3. A correlation matrix amid two variables

. What managing The means of water
Variables g
ponds entails supply
What managing ponds Pearson Correlation 1 0.810™
. ging p Sig. (2-tailed) 0.000
entails
N 150 150
The means of water Pearson Correlation 0.810™ 1
subol Sig. (2-tailed) 0.000
PRy N 150 150

** — correlation is significant at the 0.01 level. * p < 0.05; ** p < 0.01.
Source: own elaboration based on the survey (n = 150).

This test was to determine whether there was any significant relationship between
costs and pond management. This can be attributed to the fact that aquapreneurs who
are already established make some profits now, which they invest back into their busi-
nesses. A correlation matrix yielded a positive coefficient value of 0.810 and a p-value of
0.0001 between the means of filling constructed ponds and the cost of constructing and
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managing the ponds, which was significant at 99% level of confidence. The results showed
that the high costs of constructing, managing and filling the ponds posed a huge challenge
for aquapreneurs in conducting successful business operations in Cameroon.

Aquapreneurial Initiation, Growth, and Developmental Challenges

Furthermore, | asked the respondents to indicate other difficulties they encountered while
conducting their aquaculture businesses.

Lack of land or space to expand N 14
High cost of feed N 7,3
Infrastructure (road) problem MW 1,3
Lack of industries to manufacture fish food I 16
Low quality fish stock W 2,7
Lack of capital N 8
Lack of funds/finance NGNS 17,3

Lack of fingerlings & maature parents [l 3,3

Lack of antibiotics for fish W 1,3

Death due to disease NN 28,8

0 5 10 15 20 25 30 35

Figure 4. General challenges aquapreneurs encounter
Source: own elaboration based on the survey (n = 150).

Figure 4 illustrates that many aquapreneurs (28.8%) generally faced other chal-
lenges such as the lack of funds (17.3%), the absence of industries to produce fish diet
(16%), followed by the absence of space for business expansion (14%), and the absence
of anti-infection agents and infrastructural problem (1.3%). A study by Shitote,
Wakhungu, and China (2012) uncovers that the high cost/the lack of feed was because
many of the farmers depended mainly on quite expensive commercial feed. Likewise, a
study by the OECD (2010) among fish farming countries notes that fish farming success
is due to strong markets, along with access to seed, feed, credit, transportation, and a
focus on profits. Aquapreneurs in Cameroon experienced various issues, as elucidated
by the respondents of the current research. Authors such as Shitote et al. (2012) estab-
lish that the high cost of feed, flooding, the high cost of ponds maintenance, poor secu-
rity, the lack of financing, the drying of ponds during droughts, and the lack of fingerlings
were the most challenges that fish farmers encountered.
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CONCLUSIONS

The present investigation observed the challenges impeding large scale fish production
and the development of aquapreneurship in Cameroon. The examination of the study
found that aquapreneurs in Cameroon face significant challenges that hinder the growth
and development of aquaculture. This affects investments in this sector as prospects for
maximizing profit become pessimistic. The participants were generally negative and
doubtful, as they underlined certain crucial issues that hinder the growth and develop-
ment of aquaculture, including the death of fish due to diseases, the lack of financing, high
costs involved in the construction and management of ponds, the effect of predators, the
lack of industries to manufacture fish food, the lack of land for expansion, the high cost of
feed, and the low-quality bloodstocks that keep on negatively influencing their aquacul-
ture stability and existence. Thus, all this is detrimental to job opportunities and the finan-
cial prosperity of the community and Cameroon in general.

Consequently, the following recommendations should assist fish agriculturalists so
as to gain the capacity to enhance the usual way of doing things and increase the pro-
duction, growth, and development of this sector of economy in Cameroon. The govern-
ment should conduct adequate research to increase the awareness of communities on
the impact of aquapreneurship; the government should engage in the growth and pro-
duction of fingerlings and parents to provide to the aquapreneurs at lower prices. Fish
farmers could be trained on feed preparation and fish breeding so as to maintain the
constant supply and quality of feed and save on costs for both feed and fingerlings. For-
mulating guidelines to incorporate aquapreneurs into the financial support systems and
further empower them to enter formal credit frameworks will go far in upgrading aqua-
preneurial growth in Cameroon. Therefore, the Cameroon banking system must improve
its policy to accommodate the flexibility of credit for farmers.
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