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INTRODUCTION 
Aquaculture has been practiced in Ghana since 
the 1950’s but it is in the last two decades that 
it has proven to be very successful with the 
introduction of cage culture. Although produc-
tion is undertaken in ponds, pens and cages, 
cage culture has become increasingly im-
portant, currently accounting for more than 
80% of aquaculture fish production in Ghana 
(MoFAD, 2014). Cage culture is believed to 
have the capacity to contribute considerably to 
the total fish production and food security in 
Ghana by providing employment, income, rev-

enue and livelihood to the public, government 
and the surrounding communities (FAO, 2005).  

The culture of fish in cages has several ad-
vantages such as flexibility of management, ease 
and low cost of harvesting, relatively low capital 
investment compared to ponds and raceways 
(Beveridge, 1996). The disadvantages of cage 
culture are its dependence on feed supply, risk 
of loss from poaching or damage to cages from 
predators or storms, its sensitivity to environ-
mental change and relatively expensive supple-
mentary feed. The cost for feed in intensive cage 
culture is usually the highest variable cost aver-

ABSTRACT 
The purpose of the study was to bring to light activities and practices of cage fish farming in Gha-
na using the Lake Volta as case study. Twenty-three cage farmers were interviewed in Asuogya-
man District using structured questionnaire. Information obtained included: educational back-
ground of farmers, sources of income, the age range of farmers, size of operation, sources of in-
puts and level of production. The results indicated that only 23% of the farm owners depended 
solely on the fish farm for their incomes. The ages of the farmers ranged from 35 to 65 years with 
about 47% being between the ages of 50-65 indicating that most of the farmers were retirees or 
close to the mandatory retirement age of 60. The cage farm industry was male dominated. Finger-
lings were obtained from three main sources: The Aquaculture Research and Development Centre 
(ARDEC) of the Water Research institute of CSIR, private commercial hatcheries and own hatch-
eries. The system of production is intensive with stocking densities of 23 to 96 fingerlings m -3.  
Quantities of feed applied varied from 64 to 3,910 tonnes and the production level ranged from one 
tonne to over 5,000 tonnes in 2013. The feed conversion ratio ranged from 1.5 to 2.0. High cost of 
feed, lack of adequate fingerlings, lack of capital, poaching and occasional water quality problems 
were the leading constraints to viable operations. There were also conflict between fisher folks and 
the cage farmers over space and access.  
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aging 50 to 60 % of the total operational costs 
(Beveridge, 2004).  

Cage cultured fish rely on artificial feed, and the 
wastes (uneaten feed and faeces) produced is 
discharged into the lake. This contributes nitro-
gen, phosphorus, suspended solids and organic 
matter that cause water quality problems and 
pollution to biota (Pillay, 1992). Enrichment of 
organic matter in the sediments can cause anoxic 
conditions (Chen et al., 2000). The type and 
amount of waste from cages depends primarily 
on species, culture system characteristics, man-
agement practices and the feed quality (Wang et 
al., 2005).  

Currently, cage culture production is rising year-
ly at a faster rate. The total production has in-
creased from 7,581 tonnes in 2010 to estimated 
production of 33,500 tonnes in 2014  (MoFAD, 
2014). Fish farming has been adopted by the 
Fisheries Commission as one of the means of 
increasing fish production and offsetting the 
deficit in supply (DoF, 2008).  As a result, tilap-
ia culture has gained prominence in Ghana. The 
Nile tilapia (Oreochromis niloticus) is the main 
species cultured and constitutes over 80 percent 
of aquaculture production. The catfishes (Clarias 
spp., Heterobranchus spp.) and Heterotis nilot-
icus account for the remaining 20 percent (FAO 
2010).  

There have been several investigations on differ-
ent aspects of cage farming in Ghana. For in-
stance, Anaglo et al., (2014) during a survey in 
2013 examined the influence of the entrepreneur 
and enterprise characteristics on success of cage 
farming while Ahmed (2013) reported on on-
farm feed management practices. A study into 
stocking densities noted that the small scale 
farmers in Asuogyaman area stocked their cages 
at densities from 50 to 200 fish m-3 with 2 to 4 g 
fingerlings (Asase, 2013). Simpson (2012) re-
ported on the opportunities within the tilapia 
value chain in Ghana. Asmah et al., (2014) 
looked at the farm practices and its potential 
impact on water quality and noted that, there 
was no marked change to the lake’s water quali-
ty due to cage culture. 

The challenges to  the development of aquacul-
ture identified for Sub-Saharan Africa are feed 
and seed quality and availability, cost of cage 

design and construction, and financing (Ridler 
and Hishamunda, 2001; Halwart and Moehl, 
2006; Moehl et al., 2006; Blow and Leonard, 
2007; Asmah 2008). Other constraints identified 
include lack of technical know-how (Ridler and 
Hishamunda 2001; Halwart and Moehl, 2006; 
Blow and Leonard, 2007; Asmah, 2008), lack of 
market (Hambrey, 2006; Moehl et al., 2006) 
among others. Anane-Taabeah et al., (2011) 
identified lack of funds, high cost of feed, theft 
and lack of extention officers as constraints. 

This study is intended to gather general infor-
mation on the cage farms, type of inputs used, 
farm activities and practices and their potential 
environmental effects in order to provide sus-
tainable plans for the enhancement of aquacul-
ture in the Lake Volta. 
 
MATERIALS AND METHODS 
Description of the study area  
The study area  lies between longitude 0° 00’ 
and 0° 30’ E and Latitude 6° 00´ N and 7° 05´ N 
on the Lake Volta (Figure 1). At a maximum 
level, the lake has a volume of 149 km3, a sur-
face area of about 8,502 km2 and its length is 
400 km.  The mean depth is 19 m.  It constitutes 
3.6 % of the surface area of Ghana. Lake Volta 
and its tributaries drain 70 % of the entire area of 
Ghana (FAO, 2005). The study was conducted 
in communities such as Ajena, Sedorm, Asiku-
ma, Atotose, Mpakadan, Akwamufie, Domiabra, 
Dodi and Senche in the Eastern Region and 
Woadze, Kpando-Torko and Kpeve-Tornu in the 
Volta Region. Lake Volta is currently the main 
freshwater body used for cage aquaculture in 
Ghana. Ghana’s Lake Volta is not polluted and 
the water quality is exceptionally suitable for 
tilapia culture and has a consistent year round 
warm temperature (Blow and Leonard, 2007).  
Aquaculture is a major activity in the lake with 
most of the populace in the riparian communities 
engaged in fishing, farming and fish processing 
and trading.  
 
Data collection 
Field studies were conducted between February 
and May, 2013. Primary data on cage aquacul-
ture was predominantly from the Asuogyaman 
district in the Eastern Region of Ghana and a 
few from the Afadjato South district of the Volta 
Region. The Asuogyaman district was selected 
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Figure 1:  Map of the Lake Volta showing location of cage fish farms studied  
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because it is the area where most of the commer-
cial cage aquaculture activities are sited in the 
lake. Structured questionnaire surveys were em-
ployed to obtain information from the fish farm-
ers or farm managers, whoever was available at 
the time of visit. To facilitate data collection, all 
the questionnaires were administered in person 
and individually completed with the fish farmers 
to ensure that responses provided were directed 
to the exact questions posed. Where the farmers 
or the respondents were unable to fully complete 
the questionnaire due to unavailability of key 
records at the farm sites, telephones interviews 
were conducted to supplement the information 
already obtained. Twenty-three fish farmers 
were randomly selected within the project area 
for interviews in the survey, which included 
large, medium and small scale fish farmers. Ac-
cording to Ghana Environmental Protecton 
Agency (GEPA) classification of fish farms, 
large-scale farms are those with production ca-
pacities of more than 100 tonnes per annum; 
medium-scale farms have production capacities 
of 50 to 100 tonnes per annum and small-scale 
farms below 50 tonnes per annum of fish pro-
duction. The food conversion ratio (FCR) of 
each farm was obtained by dividing the total 
weight of fish produced by total weight of feed 
applied in kg. 

The questionnaire was in four parts. The first 
part sought to gather general information in rela-
tion to farm location, size of cages, year of es-
tablishment, construction cost and personal in-
formation of farmers such as gender, age, educa-
tional status, sources of income besides fish 
farming, as well as formal training in fish farm-
ing. The second part of the questionnaire fo-
cused on the inputs in relation to sources, cost of 
fingerlings and feed and stocking densities. The 
third part was on production figures and market-
ing and the final part dealt with constraints. The 
locations of the farms visited are shown in Fig-
ure 1. 
 
Data analysis 
Data and information collected were compiled 
and entered into computerized data bases using 
Statistical Software Package for Social Sciences 
(SPSS Inc, Chicago, Illinois) version 21 and 
excel software. The data were structured into 
socioeconomic factors such as age, occupation, 

educational levels and farm practices. The re-
sults were expressed in descriptive statistics such 
as percentages, means, and in tables and pictori-
al representation. 
 
RESULTS  
Main occupation 
Most of the cage farms were not directly operat-
ed and managed by the owners. They were oper-
ated and managed by a hired farm manager or 
supervisor. Most of the farm owners practiced 
cage culture as an alternative source of income. 
The survey showed that only 23 % of the owners 
interviewed depended solely on the farm for 
their income. The rest (77.0 %) had other jobs as 
their primary income source. The main occupa-
tion of the cage farm owners are presented in 
Table 1.  About 26.0 % were businessmen, 17.0 
% were traders/farmers and 13.0 % engaged in 
Accountancy. The owners of the farms were 
mostly not resident in the community but hailed 
from different parts of the country. However, the 
farm managers or the supervisors were resident 
in the communities and were responsible for the 
daily management of the farms.  
 
Age and gender of farmers in Asuogyaman 
District 
The age of the farmers recorded in this study 
ranged from 35 to 65 years (Figure 2).  The pro-
portion of farmers between the ages of 35 to 45 
was 37.0 %, while the farmers between the ages 

Occupation of  
farm owners Number percentage 

Accountants 3 13.1 

Fish farmers 5 21.8 

Auditors 1 4.3 

Businessmen 6 26.1 

Clearing agents 1 4.3 

Traders/farmers 4 17.4 

Pastors 1 4.3 

Civil servant 1 4.3 

Teachers 1 4.3 

Total 23 100 

Table 1:  Occupation of cage farm owners in 
  the Asuogyaman District of Ghana 
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of 50 to 65 were 47.0 %. From the interview, 
almost all the farm owners were males, only one 
farm was owned by a woman. 
 
Educational levels 
The educational levels of the fish farm owners 
and the respondents (Managers) were catego-
rized into three; basic school level education, 
secondary school level education and tertiary 
level education. The educational background of 
the farm owners were high with only 10.53 % 
having basic school education, 15.79 % as sec-
ondary education and 73.68 % tertiary graduates 
(Figure 3). However, the educational levels of 
the farm managers were relatively low, with 
18.18 % basic school education, 36.36 % sec-
ondary school education and 45.45 % were ter-
tiary graduates (Figure 4).  
 
Information on Fish farms (type of cages,  
labour and cage farm development) 
From the twenty-three (23) farms covered in the 
study, the oldest cage farm was established in 
2005. The rest of the farms began operation 
from 2008 (Table 2). The cages employed in the 
farms were circular (in case of large farms), rec-
tangular (5x8) and square in shape. The dimen-

Figure 2: Age structure of cage fish farmers in the Asuogyaman District 

sions of the square cages ranged from 3x3x3, 
4x4x4 to 8x8x8. The circular cages found in a 
large farm had diameter of 16 m, 21 m and a 
depth of 6 m.  

The least number of cages per farm was five (5) 
and the highest was 300. The number of opera-
tional cages in the farms varied depending on the 
demand for the product and the general environ-
ment according to respondents. The cage farms 
altogether employed 674 people. Some of the 
farms had contributed to infrastructural develop-
ment of their operation area by constructing ac-
cess roads and extending electricity to their lo-
cality. Labour employed by the famers are both 
skilled and unskilled, casual and permanent staff,  
and are engaged in various jobs such as farm 
manager/supervisor, accounting clerk, secretar-
ies, administrative personnel, storekeepers, 
cooks,  drivers, feeders, security, divers, graders, 
net menders, fingerling producers, pond/hatchery 
workers and maintenance staff. 
Production and culture technique 
The main species cultured in the Lake Volta was 
Nile tilapia (Oreochromis niloticus). All the seed 
used came from hatcheries. Cage culture fish 
production spans two seasons of six months du-
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ration each and fish was stocked anytime of the 
year. Harvesting time was chosen by farmers to 
maximize profit. For the small scale to medium 
scale, harvesting was done monthly, bimonthly, 
quarterly or at half yearly interval. However, the 
large scale farms harvested weekly or biweekly. 
Before stocking into grow-out cages, fry were 
nursed to a size between 2 and 5 g depending on 
the farmer. Fish nursery was normally done in 
3x3x3 m cages, while grow-out was done in 
5x5x5 m, 6x6x6 m, 8x8x8 m and big circular 
cages. Farmers stocked Tilapia fingerlings of 
sizes ranging from 2.0 to 5.0 g. About 77.3 % of 
the farmers stocked 2 g sized fish and only 13.6 
% stocked 5 g sized fish. The average stocking 
densities per farm ranged from 23 to 96 fish m-3 

The two main feeding regimes practiced by the 
farmers were feeding to satiation and feeding per 
biomass of fish.  All the fish cage operations 
studied used the intensive method of culture, 
where imported commercial feeds are used. All 
the imported feeds are extruded floating pelleted 
tilapia feeds.  The total annual production varied 
from one metric tonne for small scale farms to 
over 5,000 metric tonnes for the large scale 
farms in 2013 (Table 3).  The FCR for the study 
area ranged from about 1.5 to 2.0. 
 
Aquaculture inputs 
The survey indicated that fingerlings were ob-
tained from three main sources; the Aquaculture 
Research and Development Centre (ARDEC, 
Akosombo) of the CSIR Water Research Insti-

10.53% 

15.79% 

73.68% 

45.45% 

18.18% 

36.36% 
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Farm Year 
established 

Type/Size of 
cages (m) 

Total No. 
of cages 

No. of 
workers 

1 2008 Circular* 80 60 

2 2008 4x4 / 5x5 168 37 

3 2009 3x4 /3x3 / 5x5 / 6x6 249 55 

4 2012 4x4 100 8 

5 2012 6x6 30 8 

6 2012 6x6 40 8 

7 2009 3x3 / 6x6 18 4 

8 2006 3x3 / 6x6 > 200 315 

9 2010 Circular** 5 7 

10 2010 6x6 120*** 15 

11 2011 5x5 80 50 

12 2011 5x5 300 38 

13 2011 5x5 / 6x6 24 5 

14 2010 5x5 9 7 

15 2010 5x5 / 6x6 18 10 

16 2008 5x5 / 5x8 10 5 

17 2008 5x5 12 4 

18 2011 5x5 / 6x6 18 5 

19 2012 3 x3 / 5 x5 / 6 x6 12 9 

20 2011 3x3 / 5x5 17 5 

21 2011 7x7 / 8x8 22 7 

22 2005 5x5 21 4 

23 2010 5x5 246**** 8 

Table 2: Information on Cage farms in the Asuogyaman District in 2013 

   * 16 m diameter      ** 21 m diameter      ***68 stocked     ****30 stocked 

tute, private commercial hatcheries (e.g. Lee 
Farm, Fish Reit, Crystal Lake Farm and Tropo 
Farm) and own farm produced fingerlings. Over 
22.73 % of the respondents reported that their 
source of fingerlings were from ARDEC, 36.36 
% from commercial fingerling producers and 
40.91 % from own production and others. AR-
DEC was the main source of broodstock for all 
the hatcheries, which is the improved 
“Akosombo strain” of O. niloticus, specie indig-

enous to the Volta Lake. The fingerlings from 
this source (ARDEC) grow 10–15% faster than 
the local wild stock (Ofori et al., 2009). The 
fingerlings stocked by the farmers were all 
males. Many of the respondents revealed that 
they prefer fingerlings from ARDEC, but their 
orders are often delayed or under supplied, as a 
result customers turn to look elsewhere to stock 
their cages. Those who produced their own fin-
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Size of Farm* 
Operation 

Strain of Tilapia 
Produced 

Type of Feed used Stocking density  
(fish m-3) 

Annual produc-
tion (tonnes) 

Small scale 
(< 50 t/yr) 

Akosombo strain Extruded pelletised feed 23 - 50 1 - 50 

Medium Scale 
(50 – 100 t/yr ) 

  
Akosombo strain 

  
Extruded pelletised feed 

  
28 - 96 

  
50 - 84 

Large Scale 
(≥ 100 t/yr) 

  
Akosombo strain 

  
Extruded pelletised feed 

  
41 - 80 

  
165 - 5150 

Table 3: Stocking density and annual production of farms in Asuogyaman District. 

*Based on Ghana EPA farm scale definition 

Figure 5: A fish cage with galvanized pipe frame and plastic float in the study area 

gerlings reported that they sometimes sourced 
for fingerlings from other hatcheries.  Regarding 
the cost of fingerlings, about 50% of farmers 
indicated that a 2 g fingerling costs twelve Gha-
na pesewas (GH¢0.12 p = 6 US Cents). Others 
either paid slightly lower or higher amount per 
fingerling of 2 g size depending on the source.  
About Seventy-seven percent (77.3 %) of the 
farmers stocked 2 g fingerlings and only 13.6 % 
stocked at 5 g. This is probably due to unavaila-
bility of big sized fingerlings at the time of 
stocking. 

The cage farms on the lake use mostly imported 
and locally produced diets.  The local feed pro-
duction company in Ghana, Accra is Raanan 
established in 2011 and started operation in 

2013. There is another relatively smaller feed 
production company in Kumasi called Beacon 
hills (not very much known in the study area) 
which started operation in 2012.  The tilapia 
farms use a range of commercial feeds, with 
protein contents of 35 to 48 % for starters and 
30 to 35 % for grow-out. Table 4 shows the 
types of feed that were in use at the time of the 
survey. The fish feeds are mainly imported into 
the country by private individuals and not the 
government.  

Premix fuel is used in motorized boats by fish 
farmers in the Volta Lake to transport farm 
workers, fish and other inputs to and from the 
cages. During monitoring and surveillance activ-
ities around the cages, premix fuel is used by the 
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boats and also during stocking and harvesting. 
Ice blocks were used to preserve the fish during 
and after harvesting. Pesticides and other chemi-
cals were not commonly used by farmers in the 
study area. 
 
Technical assistance 
The survey observed that technical assistance to 
farmers was provided by the Fisheries Commis-
sion, ARDEC of WRI, NGO’s, Fish farms and 
input dealers (feed and fingerlings suppliers). 
The assistance received was in the areas of feed-
ing, stocking and water quality management.  
The technical assistance was received through 
workshops and hands on training in the farms. 
Most of the farmers however, indicated that the 
assistance was not regular. Thirty-seven percent 
(37.5 %) of the farmers recorded that they re-
ceived assistance from technical officers and 50 
% of the farmers indicated that they did not re-
ceive any technical assistance, while 12.5% did 
not respond.  
 
Marketing and fish prices 
The clients of the fish farmers were market 
women, general public, hotels, restaurants, 

Feed name Country of 
origin 

Cost kg-1 (GH¢) 
≥40 % Protein 

Cost kg-1 
(US$)* 

Cost kg-1 (GH¢) 
30-36 % Protein 

Cost kg-1 (US$)* 

Ranaan Ghana 2.95 1.48 2.10 1.05 

Beacon Hills Ghana - - 2.25 1.13 

Coppens Netherlands 6.00 3.00 2.60 1.30 

Aller Denmark 5.00 2.50 2.50 1.25 

Carghil USA 5.00 2.50 2.50 1.25 

Zeigler USA 3.60 1.80 2.50 1.25 

Inter-aquafeed Vietnam 3.00 1.50 2.00 1.00 

Pira Brazil 3.50 1.75 2.48 1.24 

Nutron Brazil - - 2.20 1.10 

Vasa Vietnam - - 2.10 1.05 

Nicoluzzi Brazil 3.80 1.90 2.60 1.30 

*1US$ = 2.0 GH¢ in 2013 

Table 4: Feed types in use in Asuogyaman District in 2013 

agents (fish dealers) and marketing companies. 
However, the market women and agents were the 
main reliable clients. Cage farmers preferred to 
sell to wholesalers with whom they have estab-
lished good relations and usually pay cash at the 
farm gate.  Seventy-five percent (75%) of the 
farmers sold their fish at the farm gate and 
12.6% sold at both the farm gate and the local 
market. Over 87% of the farmers sold their prod-
uct fresh. They regarded selling at the farm gate 
as very convenient. However, large commercial 
farms have discontinued selling at the farm gate. 
They have established sales points in nearby 
towns and cities. Most cage operators sell 
through wholesalers and retailers in the commu-
nities, but the large commercial farmers sell at 
designated sales points in towns and cities. 
Wholesalers who buy from the cage operators 
resell them to retailers and final consumers. 
Some hotels and restaurants buy directly from 
the cage farmers. At the sales points, anyone 
could buy as much as one desired. Market wom-
en also bought in bulk and sold the fish in estab-
lished fish markets dotted around the cities. Fig-
ure 6 shows the marketing flow chart. 

The price of farmed fish is dependent on the size. 
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Sizes weight range 
g 

Price kg-1 
(GH¢) 

Price kg-1 
(US$)* 

3 700 - 1000 7.90 3.95 

2 500 - 700 7.20 3.60 

1 300 - 500 6.50 3.25 

Regular 200 -  300 6.00 3.00 

Economy 150 - 200 5.00 2.50 

School boys < 150 4.00 2.00 

*1US$ = 2.0 GH¢ in 2013 

Table 5: Average prices of tilapia per kilogramme in the study area 

Figure 6: Flow chart for fish marketing by cage farmers in Lake Volta  

Fish are graded into different sizes and are sold 
per kg basis. The sizes, according to the farmers, 
ranged from size 3 to 1 with size 3 being the 
biggest. Below size 1 are the “regular” then the 
“economy” and the lowest size is dubbed 
“School boys” (Table 5).  Generally, the prices 
of the fish were uniform in almost all the fish 
farms. Upon interrogation it was found that the 
going price of fish at any particular time is deter-
mined or dictated by the big commercial farms. 
The timing of harvest at a period where there is 

shortage could also affect the price of fish. It 
was reported by some of the farmers  that there 
was occasional, if not continuous, importation of 
tilapia into the country which were comparative-
ly cheaper than those produced in Ghana.  

At the time of the survey in 2013, the average 
prices of tilapia were GH¢7.90 (US$3.95) per 
kilogramme for size 3, GH¢6.50 (US$3.25) per 
kilogramme for size 1, GH¢5.00 (US$2.50) for 
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“economy “size, and GH¢4.00 (US$2.00) for 
“school boys” (Table 5).  
 

Constraints in the practice of cage culture in 
the Volta Lake 
From the survey, the under listed constraints 
were mentioned by the cage culture farmers. The 
challenges could be classified as technical, envi-
ronmental, production, economic, social and 
institutional. Even though they may be grouped, 
they are interconnected.  
Technical Constraints 
The following were listed as the technical con-
straints: lack of trained and qualified managers, 
post harvest loss and inadequate facilities. The 
issue of inadequate facilities may include a boat, 
out-board motor, diving equipment, car, nets etc. 
that must be provided by the farm owners.  
 
Economic / Environmental constraints 
Lack of credit, and water quality were men-
tioned by the farmers. The deterioration of water 
quality in lakes is caused by pollution which 
reduces oxygen levels, resulting in fish mortali-
ty, fish diseases and low fish quality. According 
to the fish farmers, this problem normally oc-
curred in January and February every year in 
certain portions of the lake.  
 
Production constraints 
High feed costs, insufficient availability of fin-
gerlings and irregular starter feed supply were 
given as production constraints.  
 
Social Constraints 
Cage farmers mentioned poaching or stealing 
and interference by community as social prob-
lems encountered in their business. In some 
communities, the cage operators have occupied 
substantial shore lands which used to be farm 
lands for the communities, leaving them limited 
areas for their crop farming. Again, the cages 
have crowded a long stretch with not much area 
left for fishing and this present conflict between 
the cage operators and the communities. 
 
Institutional constraints 
The institutional constraints which were enumer-
ated by the farmers were inadequate skilled per-

sonnel, bureaucracy in dealing with state agen-
cies, and shipping logistical problems with re-
gards to cage farm operators who import feed 
and other facilities themselves have to go 
through long processes and delays at the port 
which eventually affect their operations. Some 
of the operators consider the processes for ob-
taining permit and other registrations from state 
agencies to be cumbersome and long. This pro-
longs the time for the commencement of the 
project and ultimately increases the financial 
cost of the aquaculture business. 
 

Other constraints 
Other constraints were storms damaging cages 
and net destruction by wild predatory fish. These 
were not widespread problems. However, it 
could be a big devastating problem with total 
loss of fish in a particular cage and therefore loss 
of huge amount of money.  Such areas in the 
lake with strong winds and wild predatory fish 
must be mapped out and avoided. 
 
Sustainability and Environmental/ Social is-
sues 
The Environmental Protection Agency (EPA) of 
Ghana requires environmental impact assess-
ment statement from would be aquaculture en-
trepreneur prior to the establishment of a farm 
and environmental management plans during the 
production phases of the farm. It was observed 
that the large scale farmers have adequate envi-
ronmental awareness and were seen to periodi-
cally monitor the water and sediment quality in 
their farm areas. However, the small scale farm-
ers had little or no environmental awareness. 
Large-scale farms are required to submit envi-
ronmental impact statement, while medium-
scale farms are required to submit Preliminary 
Environmental Report (PER). The small-scale 
farms are not required to submit environmental 
impact statement nor Preliminary Environmental 
Report. They are only required to register their 
farms with the EPA of Ghana. 

There were concerns that high stocking densities 
of cage in confined areas of the lake could result 
in excessive nutrient pollution. Some of the cage 
farm managers interviewed said that given the 
large size of the lake and the wind action, accu-
mulated nutrient inputs will quickly be diluted 
and dispersed. Fish farmers were not convinced 
that their activities could impact on the water 
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quality to a large extent.  

There was a perception that the presence of cag-
es improves capture fisheries production in the 
lake. This may be true due to availability of feed 
around the cages or fish seeking shelter from the 
cages and some escapees from the cages. Indige-
nous fisher folks prefer to fish close to cages 
where schools of fish congregate for droppings 
from the cage. And this usually generates con-
flict between the indigenous fisher folks and the 
cage farmers.  

The access to and use of public waterways was 
another issue of concern. The waterways are 
public spaces and should be subjected to laws to 
safeguard navigation. At some locations of the 
lake, fish farmers have spread their cages in a 
haphazard manner hindering navigation and the 
activities of the local fisher folks and the boat 
users. As a result, there was general dissatisfac-
tion over access to waterways. 
 
DISCUSSION 
In the last two decades, Ghana has seen expan-
sion in cage culture. There were only two 
known cage culture companies in the 1990’s but 
now there are over 60 cage culture establish-
ments operating in the study area (Blow and 
Leonard, 2007). Between 2009 and 2014, the 
development of cage fish farming has been so 
rapid with a mean annual growth of 73 % 
(Rurangwa et al., 2015). The contribution of 
cage fish farming to total aquaculture production 
in Ghana from 2011 to 2014 was over 88 % 
(Rurangwa et al., 2015). More cages are being 
added partly due to availability of water re-
source and the government of Ghana’s plan to 
boost fish production through aquaculture devel-
opment. The aquaculture development plan is 
targeted to increase fish production from 10,200 
metric tonnes in 2010 to 100,000 metric tonnes 
by the end of 2016. From the survey, intensive 
culture of O. niloticus is the common practice of 
fish farming in the study area. Tilapias are the 
world’s second most important fish species for 
aquaculture after the carp and this is due to their 
high growth rates, being prolific breeders, com-
pleting their life cycle in captivity, tolerance to 
environmental stress and high market demand 
(El-Sayed, 2002). 

Aquaculture is perceived as a male dominated 

occupation and this was confirmed by this study 
where only 4% of female was engaged in cage 
aquaculture. A similar result was reported in 
Hongugu, Vietnam in which about 91% were 
males and 9.0% were females (Yang et al., 
2004). In Jalari community in Napal men domi-
nated the cage culture industry, comprising 
84.0% compared to 16.0% female (Akbal 
Husen, 2010). However, in Bangladesh 62 % of 
the cage farmers were found to be females and 
38% were males (Data Management Aid, 2013). 
Agricultural technologies are not easily em-
braced by women (Kumar, 2001; Adesina and 
Chianu, 2002). Anane-Taabeah (2012) in her 
study of harnessing the opportunities and over-
coming constraints to widespread adoption of 
cage culture in Ghana, noted that it was less 
likely for women to accept cage aquaculture and 
suggested that specific packages should be de-
signed focusing on women to encourage them to 
adopt aquaculture. Women have been mainly 
concerned in the post harvest sector, focussing 
on processing and marketing (Heck et al., 2007; 
Weerantuge et al., 2010). Lebel et al., (2009) 
observed that in Thailand women were flourish-
ing in aquaculture as their male colleagues.  
Nandeesha (2009) looking at enhancing women 
participation and strengthening capacity of small 
holder ASEAN aquaculture farmers, recom-
mended that women should concern themselves 
in typical aquaculture production. In Bangla-
desh, WorldFish promoted gender equality that 
influenced social norms by bridging the gaps in 
access to, and control of agricultural resources. 
Women must be supported and encouraged to 
fully be involved in aquaculture production.  

In this study, most of the farmers (63.0 %) were 
between the ages of 46 to 60 years. Anaglo et 
al., (2014) observed 83.3 % of respondents in 
cage farming above 40 years in the same study 
area. The reason for high percentage of old peo-
ple in cage farming could be high start up capi-
tal. It was observed from the study that profes-
sionals such as Accountant, Clearing agents, 
Aquaculturists and Businessmen were the own-
ers of the cage farms. Yang et al., (2004) work-
ing on environmental impact of catfish in Vi-
etnam,  found that among the interviewed farm-
ers, ages between 40 and 49 years were most 
common and attributed the probable cause to 
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lack of capital. According to Lebel et al., (2009) 
starting or expanding cage farming require sig-
nificant amount of cash. Many fish farms use 
credits or loans from Banks and Agricultural 
cooperatives. Access to financial capital is po-
tentially a more significant barrier to entry than 
acquiring the necessary aquaculture knowledge 
(Lebel et al., 2009). For sustainability of the 
aquaculture industry, there is the need to sensi-
tize some of the Banks to provide affordable 
loans which will be guaranteed by government 
or special funds set aside to new entrants into 
aquaculture especially the youth.  

The survey revealed that record keeping was a 
problem in most of the farms, and even those 
who had the information were not forthcoming 
with them. Some of the managers would have to 
obtain clearance from the farm owners, who 
were not present at the time of the interview 
before releasing any information. They were 
unwilling to give information perhaps for fear of 
their competitors knowing of their secrets of 
production techniques or exposing themselves to 
the tax officials or any regulatory bodies. From 
the survey, only 16.7 % of the farm owners were 
trained aquaculturist though greater percentages 
were educated to a very high level. Relative to 
the farm owners, the educational levels of the 
managers who were running the day to day ac-
tivities of the fish farming business were low. 
Education and training have been identified as 
contributors to the growth and success of enter-
prises (Simpson et al., 2004). The level of man-
ager’s education has been shown by several 
studies as an important factor to the success and 
growth of companies (McPherson, 1996; Unger 
et al., 2011). Managerial and technical 
knowledge in aquaculture were also mentioned 
by Simpson (2012) as major constraints in fish 
farming in Achavanyo in the Dangme West Dis-
trict of Ghana. A study by Kamble (2011) sug-
gested that a manager with skills such as analyti-
cal skills, time management, interpersonal, com-
munication and conceptual skills has the greater 
likelihood to increase profitability and size of an 
enterprise. 
Farmers mentioned lack of skilled personnel as 
one of their problems. Most of the farms do not 
have skilled personnel perhaps due to the high 
cost of skilled labour. Inadequate training and 
exposure was a problem for some of the cage 

operators. They relied on the experience ac-
quired from previous farms. This does not en-
courage innovative aquaculture practices but 
seek to perpetuate old traditional practices. Hor-
miga et al., (2011) observed in a research that 
the likelihood of a business enterprise to succeed 
is dependent on the entrepreneur’s level of tech-
nical knowledge. Higher technical knowledge of 
entrepreneurs reflects in good customer satisfac-
tion, higher profits and ultimately high growth 
(Anaglo et al., 2014). Properly trained and quali-
fied people must be employed to manage the fish 
cage farms. These must be well resourced and 
well remunerated. They should have access to 
continuous training to enhance innovative aqua-
culture practices on the lake. Management must 
ensure that good book keeping practice is en-
couraged and maintained.  

The study showed that cage farmers on the lake 
are all using intensive system of farming where 
imported commercial feeds which are pelletized 
floating extruded feeds are employed. Most of 
the extruded feeds are imported into Ghana. Fish 
feed importation into Ghana escalated from 21.5 
tonnes in 2006 to 518.7 tonnes in 2009 
(Fisheries Commission, 2010). During the sur-
vey, it was clear from all the farmers that feed 
was expensive. According to Drakeford and Pas-
coe (2008) one of the highest cost elements in 
aquaculture is feed. Generally the mean cost of 
feed varies between 50–60 % of the overall pro-
duction cost (Beveridge, 2004). For good fish 
harvest, good quality feed must be used, and the 
use of high quality feed would reflect in high 
prices. In 2013 at the time of the survey, the 
average price of a kilogram of size 3 (700-1000 
g) fish was US$3.95. According to Rurangwa et 
al., (2015), averagely, feed cost for tilapia cage 
farming in Ghana is 70 % of total cost. It has 
been reported that imported feed cost 30 % more 
than locally produced Raanan feed (Rurangwa et 
al., 2015).  

Apart from the high cost of feed, irregular sup-
ply of starter feed added to the woes of fish 
farmers. The starter feeds used to be imported. 
The irregular supply of starter feed was due to 
bureaucracy associated with importation and 
delays. Raanan, the locally feed production com-
pany was not producing starter feed. Raanan was 
working on production of starter feed locally. As 

soon as that materializes, the sup-
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ply of starter feed is likely to be regular. Howev-
er, because of the monopoly the company is en-
joying, the price of starter feed would be still 
high. 

Reliable, steady price and good quality feed is 
needed by the aquaculture industry to facilitate 
growth and sustainability. Rurangwa et al., 
(2015) suggested that another feed manufactur-
ing plant is necessary to meet feed demand of 20
–30 thousand tonnes annually. Fish production 
will increase when good quality feed is manufac-
tured locally.  All things being equal, an intro-
duction of another feed mill is expected to pro-
vide a healthy competition which will eventually 
lower prices favouring all fish farmers. 

For any aquaculture venture, fingerlings are the 
vital input. Fingerling production and availability 
has remained a significant bottleneck to the con-
tinued expansion of tilapia cage culture through-
out the world (Green, 2006).  Several studies 
have reported lack of fingerlings as a major con-
straint in aquaculture (Ridler and Hishamunda, 
2001; Moehl et al., 2006; Blow and Leonard, 
2007; Asmah, 2008). Farmers indicated during 
the survey that fingerlings for stocking were 
sometimes not available and where available, the 
quality was questionable. This results in high 
mortality and low production. Farmers do not get 
the quantities they request for on time perhaps 
due to high demand on the market. This results 
in low stocking or non stocking of cages. In Gha-
na the supply of fingerlings has increased greatly 
since 2005 from 6,844,900 (Kassam, 2014) to 
130,127,500 fingerlings in 2013 (MOFAD, 
2014) with private sector contributing 96 % of 
the production. This increase notwithstanding, 
there is still the need to up the fingerling produc-
tion because supply cannot meet demand. In this 
study, 77.3 % of the farmers used 2 g fingerlings 
for stocking while 13.6 % of farmers stocked 
with 5 g fingerlings. The weight of fingerlings 
for stocking encountered in the study area is far 
below the recommended weight of 15 g for cage 
stocking (Beveridge, 2004). This may be due to 
lack of availability of preferred size of finger-
lings at the time of stocking. According to At-
tipoe (2006) and Ofori et al., (2009), cages were 
stocked with fingerlings weighing 10–30 g dur-
ing the early part of cage farming, but the diffi-
culty in procuring these weights of fingerlings 

has now compelled farmers to stock cages with 
relatively smaller fingerlings (2 g-5 g).  

Stocking density has a direct impact on the po-
tential feed loss from the cage and feed access 
by the fish (Schmittou, 2006). The stocking den-
sity, i.e. the concentration at which fish are ini-
tially stocked into cages by the farmers ranged 
from 23 fingerlings to 96 fish m-3.  Asmah et al., 
(2014) reported stocking density of less than 50 
fingerlings to over 200 fish m-3 in the Volta 
Lake. The recommended minimum stocking 
density for tilapia is 80 fish m-3 (Jadhav, 2009). 
A good number of the farmers in the study area 
were stocking below the minimum recommend-
ed level.  Low intensities of production may 
have less impact on the environment but produc-
tion operation may be expensive and could be 
less profitable. 

Ghana’s Lake Volta is not polluted and the water 
quality is exceptionally suitable for tilapia cul-
ture and has a consistent year round warm tem-
perature (Blow and Leonard, 2007). However, 
cage farms could discharge considerable 
amounts of nitrogen and phosphorous containing 
dissolved metabolic wastes such as ammonia 
and urea (Cole, 2002; Nash et al., 2005; IUCN, 
2007). This may result in the pollution of the 
aquatic environment.  Aquaculture effects can be 
reduced significantly by the application of im-
proved feed, careful site selection, stocking den-
sity control and integrated culture (Wu, 1995). 
To ensure environmental sustainability of cage 
culture in the Lake Volta, regular monitoring of 
the water quality and the culture activities 
should be conducted by stakeholders such as 
EPA and Fisheries Commission of Ghana.  
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