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	Non-governmental Organizations
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	National Inland Canoe Fishermen’s Council 
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	SBC
	Schwarz Bayesian Criteria

	SFC
	State Fishing Corporation

	UNCLOS
	United Nations Convention of the Law of the Sea

	USA
	United States of America

	USD
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1 The fishing industry in Ghana
1.1 Introduction
The key objective of this study was to provide an understanding of the value chain in Ghana for Tilapia and Tuna fisheries.   This includes an analysis of the linkages between value chain agents and an analysis of pricing and benefits between the agents.  Among the chosen fish species, Tuna is of major commercial importance due to its export revenues, its availability and proven sustainability of its catch.  All over the world, fishermen are catching less pelagic fishes than they once did because of environmental concerns (upwelling system and unexpected interactions), unproductive human interventions such as open access, overcapacity, wasteful fishing practice, use of illegal nets, use of dynamites/chemicals in fishing, use of light attraction, habitat destruction and global environmental change. In the case of Ghana, it was identified using a super-sampling scheme (SSS) in 2003 that global conditions notwithstanding, the stock of small Yellowfin and Bigeye tuna had improved considerably leading to improved statistics in tuna stock in general (Fisheries Commission, 2007). Tilapia on the other hand has immense domestic demand for both fresh and locally processed variants. Following is the background information of the country, Ghana.   
Ghana has an area of 238,538 sq. km (or 92,100 sq. mi.), with Accra as its capital city and other major urban centres being Tema, Kumasi, Tamale and Sekondi –Takoradi. Tema and Sekondi- Takoradi have modern and well-constructed fishing harbours.  Ghana is located in the Gulf of Guinea about five degrees north of the Equator. The Greenwich meridian (longitude 0 degrees) passes through Tema. Almost half of the country lies less than 152 meters (500 ft.) above sea level with Mount Afadjato as its highest point in almost 885 m or 3000ft. The country shares boundaries with Cote d’Ivoire in the west, Burkina Faso in the north and Togo in the East- see figure 1.
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Figure 1 Map of Ghana
In terms of geographical zones the southern half is mainly tropical forest or wooden-savanna while the northern half is savanna. There are two distinct rainy seasons in the south i.e. May-June and August-September; in the north, the rainy seasons tend to merge. A dry, northeasterly wind, the ‘Harmattan’, blows in January and February. 
The country also has water bodies like Volta Lake which is one of the largest man-made lakes in the world. It extends from the Akosombo Dam in southeastern Ghana to the town of Yapei, 520 kilometers (325 mi.) to the north. There is also a smaller lake south of Akosombo extending some 25 miles to Akuse where there is a second smaller dam. The lake generates electricity, provides inland transportation and it is a potential source for irrigation and an important source of inland fish production.
The fishing industry in Ghana supports the livelihood of about 10% of the population. The importance of the fishing industry stems from the significant contribution of around 60% of the national protein supply and around $87 million exports in 2009.
  Fish and sea food account for 16% of total household spending on food (GSS, 2008). 
Ghana abounds with water and around 10% of the entire land surface of the country is covered with water.
 Thus the potential for the fishing industry is immense. Marine fisheries in most parts of West Africa, even up to Angola, have been extensively influenced by Ghanaian fishing folk since the early 20th century. The increased fishing activity in the early 1900s caught the attention of the colonial Gold Coast
 government in the 1930s when it commissioned surveys on the fishing industry culminating in the enactment of the first regulatory regime in 1946 with the Fisheries Ordinance Cap 165.  The establishment of the Sekondi boatyard in 1952 made local production of 27 to 30 feet wooden boats with inboard engines possible and hastened the emergence of a semi-industrial type of fishing. Another boatyard was established at Tema to build larger vessels of up to 70 feet. Many firms including prominent local firms such as Mankoadze Fisheries and Ocean Fisheries also imported steel vessels of various dimensions for deep sea fishing. The state also got involved with the establishment of the State Fishing Corporation in 1961/1962 with the importation of very large modern ocean-going vessels. Ghana negotiated bilateral agreements with Angola, Senegal, and Mauritania to fish in their economic zones. During the same time, Ghana made an agreement with a USA firm (Star Kist) to deliver tuna supply. Eventually Star Kist set up a tuna processing plant in Tema. These developments accelerated the growth of the fishing industry and increased the number of workers in the industry. By the early 1970s, the industrial part of the marine fishing industry was very active, yet the general worsening of the Ghanaian economy influenced the sector of imported materials. Some of the problems facing the industry include inadequate cold storage facilities and shortage of fuel supply. Concomitantly, poor management of the state fishing corporation (SFC) contributed to its decline in the 1980s until it was divested by the state under the terms of the economic recovery programme (ERP). The adoption of exclusive economic zones (EEZs) by most coastal West African countries in the early 1980s was also problematic with most of these nations, specifically stopping Ghanaian boats from fishing in their waters.
 Despite these problems, the fishing industry generally grew over the period 1971-2009 with some foreign investment. 
1.2 Fish output 
Fish output increased appreciably in the late 1960s, thus the marine fish caught between the year 1967-1972 increased from around 105,100 to 301,762 tonnes. In 1982, the yield composed of 199,100 tonnes of marine varieties and 35,000 tonnes of freshwater fish from Lake Volta. In the years 1988, 1991, 2001 and 2009 the fish catch was 302,900; 289,675; 352,722 and 317,446 tonnes respectively. The average fish catch in the year 2000-2010 was 326,000 tonnes and the general fish landing in the country is presented in figure 2 where it reached its peak in the mid 1990’s. In the case of the country’s fish stock; although poaching by foreign vessels was noted by Clark (1994) to have seriously depleted fish stocks in Ghana's 200 mile Exclusive Economic Zone, tuna stocks reportedly remained unaffected.
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Figure 2 Fish Landings in Ghana 1971 – 2010 (tonnes)

Source: Data from Fisheries Commission

1.3 Current structure 
1.3.1 Fleet structure
The marine and inland fisheries have had a wide variety of vessels and every four years or so the Fisheries Commission performs a census of the fleet structure. As indicated in Table 1, operational fishing vessels in 2000 were dominated by canoes (97%) and around 58% were motorised canoes. Whereas industrial fishers and tuna vessels together made up about 0.9% of the total number of operational boats (11,542). Across the period 1996-2009, semi-industrial motor boats showed the most variation compared to other boats.  
Table 1  Shares of operational fishing vessels in Ghana (% Share of Fleet)
	Vessel Type
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Inshore 
	1.88
	1.74
	1.49
	2.26
	2.19
	2.08
	2.20
	2.00
	2.08
	1.96

	Industrial
	0.52
	0.44
	0.46
	0.46
	0.48
	0.42
	0.57
	0.53
	0.50
	0.53

	Shrimpers
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02
	0.02
	0.00
	0.00
	0.00

	Tuna vessels
	0.38
	0.32
	0.35
	0.36
	0.32
	0.23
	0.28
	0.29
	0.29
	0.29

	Tuna carriers
	0.03
	0.04
	0.05
	0.00
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	Canoes
	97.15
	97.43
	97.63
	96.90
	96.97
	97.24
	96.92
	97.16
	97.12
	97.20

	Motorised Canoes
	57.98
	51.31
	51.41
	51.03
	55.36
	55.52
	55.33
	55.47
	55.44
	55.49


Source: Fisheries Commission

Ghana’s fish catch based on the different vessel types is presented in table 2; where traditional canoes scored the highest fish catch followed by industrial boats, which concentrate on tuna capture, and semi-industrial vessels. 

Table 2  Fish catch according to vessel type (tonnes)
	
	2000
	2002
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	CANOES 
	275964.7
	200769.2
	267909.8
	218871.9
	231680.6
	187088.1
	254133.5
	226755.3
	198152.4

	PURSE SEINE
	7216.52
	4974.3
	5487.66
	6718.297
	8382.21
	8787.764
	5244.77
	10843.34
	8529.445

	SEMI-INDUSTRIAL  TRAWLERS
	1451.54
	2810.25
	843.69
	872.985
	1494.96
	1220.923
	895.48
	1204.402
	1293.86

	INDUSTRIAL VESSELS (GHANA WATERS)
	15454.84
	13899.53
	14010.49
	12494.01
	17419.08
	19892.83
	18289.31
	20836.69
	18859.29

	TUNA VESSELS 
	53255
	66046.1
	62741.93
	82225.85
	63252.44
	72355.01
	64093.9
	66470
	77875.5


Source: Fisheries Commission of Ghana
1.3.2 Fish species

Ghana’s marine fisheries incorporate diverse fish species. The country’s marine catch is dominated by pelagic fish
, Round Sardinella, Flat Sardinella, Chub Mackerel, Anchovy, Frigate Mackerel, Seabreams, Burrito, Scad Mackerel, Cassava Fish, Tiger Fish, Cuttlefish, Soles, Red Mullet, Hake, Yellowfin, Bigeye, Skipjack, Black Skipjack and other tuna type fishes. In addition, the major demersal fish species are lujanidae (snappers), serranidae (groupers), and polynemidae (threadfins).
 Generally the tuna catch is dominated by skipjack or black skipjack though the catch of Bigeye and Yellowfin are significant.
 

The species caught however differed by vessel type. For instance, artisanal or canoe catch was dominated by Round Sardinella and Anchovy, whereas the trawler catch had Cassava fish, Sea Breams and Burrito in larger quantities. 
1.4 Types of fisheries 
1.4.1 Marine fisheries

The types of fisheries in Ghana can be classified into seven categories namely marine, artisanal, inshore, industrial, lagoon, and inland fisheries. However, the data available from the Fisheries Commission does not explicitly include lagoon fisheries. The marine fisheries are essentially dominated by artisanal agents who provided an average of 71% of the total fish catch over the period 2000-2010. This result was followed by tuna fisheries (21%), other industrial fisheries (5.1%) and inshore fisheries (2.8%). The number of inshore vessels for the period of 2000-2009 is presented in table 3, where the number of inshore vessels increased from 236 to 268 in the ten year time.  
Table 3 Semi-Industrial or Inshore Vessel Numbers


	
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Inshore vessels
	236
	244
	231
	283
	316
	293
	267
	259
	267
	268

	Operational vessels
	167
	178
	152
	233
	253
	240
	255
	231
	240
	226


Source: Fisheries Commission of Ghana
The operators in inshore fishery used locally built motorised wooden vessels or small steel vessels measuring between 9 m and 12 m long, which operated both as trawlers and purse seines (MoFI, 2006). The vessels operated from Tema and Takoradi (where there were deepwater ports), the old Sekondi fishing habour and the Bosotonneswi-Sam Fishing harbour in Sekondi. The fleet exploited both pelagic and demersal fish species and competed with the traditional canoes. In 2009, there were 226 operational boats which were generally fitted with 30-90hp diesel engines. They fished during the upwelling seasons using purse seines mainly in the inshore waters between 30-50m depth where they competed with the canoe fleet. The semi-industrial fleets produce about 2 per cent of the total marine catch.
The inshore fishery output by purse seine vessels from 2000-2010 is presented in table 4, where some of the caught species were round sardinella, flat sardinella, chub mackerel, scad mackerel and others. The highest fish catch was in 2003 (11,891.84 tonnes) where as the lowest was in the year 2002(4,974.3 tonnes) - see table 4. 
Table 4  Inshore fishery output by purse seine vessels (tonnes)

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Round sardinella
	3177.99
	3208.81
	3449.14
	8323.44
	3585.03
	2599.616
	4326.38
	4712.45
	2888.73
	7262.2
	5792.79

	Flat sardinella
	34.97
	529.79
	80.91
	158.34
	49.33
	77.687
	2644.04
	2320.054
	128.21
	273.79
	565.96

	Chub mackerel
	3630.21
	971.81
	891.06
	1999.56
	1307.71
	2023.968
	1335.01
	1176.626
	1265.65
	2088.49
	1177.49

	Scad mackerel
	5.14
	119.46
	149.93
	14.49
	13.43
	29.236
	71.29
	190.259
	62.34
	71.01
	59.51

	Others
	368.21
	381.89
	403.26
	1396.01
	532.16
	1987.79
	5.49
	388.38
	899.84
	1147.85
	933.7

	Sub-total
	7216.52
	5211.76
	4974.3
	11891.84
	5487.66
	6718.297
	8382.21
	8787.764
	5244.77
	10843.34
	8529.445


Source: Fisheries Commission of Ghana
In the case of inshore fishery output by trawlers, the highest catch was in 2003 with 13,318.69 tonnes, whereas the lowest catch was in 2008 having 6140.25 tonnes of different fish species- refer to table 5. The main catch consists of species like sole, cassava fish, red fishes, cuttlefish burrito and small pelagic. 
Table 5 Inshore fishery output by trawlers (tonnes)

	TRAWLERS
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	SEA BREAMS
	27.47
	266.29
	70.8
	34.48
	7.162
	5.89
	1.5
	0.148
	0.1
	0.49
	0

	CASSAVA FISH
	255.03
	425.76
	524.48
	234.43
	182.18
	138.6
	295.09
	225.03
	206.9
	273.46
	317.03

	BURRITO
	0
	632.08
	679.38
	354.76
	196.32
	274.08
	446.61
	326.741
	169.05
	245.09
	264.98

	TRIGGER FISH
	0
	2.23
	3.02
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	RED MULLET
	450.35
	56.89
	40.21
	4.98
	0.18
	0.04
	0
	0
	n.a.
	n.a.
	n.a.

	FLYING GURNARD
	0.12
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	CUTTLEFISH
	63.15
	
	
	72.23
	20.34
	19.79
	29.22
	1.124
	0.35
	8.411
	1.852

	OTHERS
	655.42
	3828.39
	1492.36
	726
	437.51
	434.58
	722.54
	667.88
	519.08
	682.99
	710

	SUB-TOTAL
	1451.54
	2393.78
	2810.25
	1426.85
	843.69
	872.985
	1494.96
	1220.923
	895.48
	1204.402
	1293.86

	TOTAL INSHORE
	8668.06
	7605.54
	7784.55
	13318.69
	6331.35
	7591.282
	9877.17
	10008.687
	6140.25
	12047.742
	9823.305


Source: Fisheries Commission of Ghana
1.4.2 Inland fisheries 
Inland fisheries cover fish production from Lake Volta, aquaculture, dams, other lakes and lagoons. However, fishery statistics are collected only from Lake Volta and aquaculture. Stocking of water bodies by fish began in the late 1940s in connection with the construction of community water supplies in Northern Ghana. Many small water bodies have been constructed in other parts of the country for the same purpose. Apart from the north, such dug-outs were common in the Volta Region. 
Stocking remains a Fisheries Commission activity in the north and also in the Volta Region; however operations have been hindered by the lack of mobility and availability of fingerlings.  The Volta Lake is the largest source of inland fish and according to Braimah (1995), it supports about 140 species of fish and provides about 85% of the inland fish catch. The country’s inland and marine fish production from 1998-2006 is presented in table 6, where the marine fish production was generally higher than the inland fish production. The total production from the two sectors reached its peak in 2000 and its lowest production was in 2002- refer to table 6.  
Table 6 Fish Production (metric tonnes)

	
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Total inland fish production
	76000
	89000
	88000
	88000
	88000
	75450
	79000
	76630
	74331

	Total marine fish production


	376000
	333000
	380000
	366000
	290000
	331412
	352405
	322790
	315530

	Total production
	452000
	422000
	468000
	454000
	378000
	406862
	431405
	399420
	389861


Source: Fisheries Commission of Ghana
Aquaculture is essentially not a marine activity in Ghana, and production is mainly concentrated on tilapia and catfish. The government of Ghana is implementing an Aquaculture Sector Development Plan with set production targets. Tilapia is the major species and constitutes over 80% of aquaculture production.  The  catfishes  (Clarias  sp,  Heterobranchus sp)  and  Heterotis  niloticus  account  for  the  remaining  20%. While fish production from aquaculture has been growing steadily, its contribution to the national economy has not been fully researched thus; its importance is not fully recognised.  
1.5 Legal and regulatory frame work  
Traditional legal systems especially, ways of allocating fish and days when there was no fishing have always been implemented. In all artisanal fishing communities, every Tuesday was a fishing holiday. In addition, in some parts of the Volta and Western region Thursday and Sunday were included. 
In terms of the fish catch, it was shared among various stakeholders according to the laid down ratios. Thus, percentage of the catch goes to the crew, the owner of the boat, the fishing net owner, and outboard motor owner.
 For instance the sharing ratios in Greater Accra were 67% for the owner of the craft with its accoutrements and 33% for the crew.  In most of the Western region, the net, canoe, and outboard motor owners get 16% each while the crew takes 50% of the catch. There were also regulations on the types of net mesh sizes that could be used.

The fishing sector had its first regulatory law in 1946 which was the Fisheries Ordinance, Cap 165, enacted by the colonial government. Other legislation and regulations related to the fishing sector since 1964 include:
1. Wholesale Fish Marketing Act passed in 1963 
2. Fisheries Act  1964
3. Fisheries Regulations LI 364 of 1964
4. NRCD 87 of 1972 (Fisheries Decree 1972)
5. Fisheries (Amendment) Regulations 1977  

6. AFRCD 30 of 1979 and the accompanying regulation

7.  Fisheries Regulation 1979 LI 1235
8. Fisheries Regulation 1984 LI 1294 

9. Maritime Zones (Delimitation) Law, 1986 

10. PNDC Law 256 of 1991 

11. Fisheries Commission Act of 1993 

12. Fisheries Act 625 of 2002 

13. Fishers Regulation 2010 (L.I. 1968) to give effect to the Fisheries Act 2002 (Act 625) and prescribed measures for conservation, management and development fisheries and aquaculture in Ghana.

In 1983, Ghana ratified the United Nations Convention of the Law of the Sea (UNCLOS). Kwadjosse (2009) argues that pre-UNCLOS legislation show little awareness for conservation and replenishment of fish stock. The legislation before 1984 had their major sections dealing with the building and importation of fishing craft, manning of boats and licensing issues. The current legislation, Fisheries Act, 2002 (Act 625), was enacted to consolidate all the previous laws on fisheries; to provide for the regulation and management of fisheries; the development of the fishing industry and the sustainable exploitation of fishery resources as well as deal with any peripheral issues.

The Fishers Regulation 2010 (L.I. 1968) was passed to give effect to the Fisheries Act 2002 (Act 625).  The Act has 141 Sections grouped under five parts and the parts deal with the establishment of the Fisheries Commission, management of fisheries, powers of jurisdiction over fishing sector issues and miscellaneous provisions. In particular, Act 625 provides:

1. Rules and regulations to control industrial, semi-industrial and artisanal fishing through registration and licensing

2. Protection and promotion of artisanal and semi-industrial fisheries through extension services, technology transfer, exemptions, reserved areas for semi-industrial and artisanal fisheries, development of landing facilities, and cooperation among small-scale fish processors and marketers

3. Establishment of fishing zones, closed seasons and fishing reserves

4. Protection of gravid and juvenile lobsters and other crustacean, juvenile fish and marine mammals

5. Protection of fisheries water from pollution

6. Proactive MCS and enforcement through a special unit to work in collaboration with the Ghana Navy, Air Force, Ministry of Defence and Ministry of Justice for effective policing and prosecution of offenders

7. Arrest, seizure, detention, fining, forfeitures and temporary bans for offending fishing vessels
8. Promotion and licensing of aquaculture projects, ensuring that they conform to environmental laws and specified operational standards 

9. Establishment of fisheries development fund to help partially finance the execution of the fishery development and management strategy and enforce its rules and regulations.

All aspects of the current legal framework have been adequately discussed by Kwadjosse (2009).
  In terms of sanitary and health issues relating to fish handling and sales, Food and Drugs Board (FDB) is the main organisation involved. Its mandate involves ensuring all food products and meets the appropriate standards of safety and quality through product evaluation, inspection and audit of manufacturing premises, industrial support services, investigation of consumer complaints and market surveillance activities. However, it has tended to be concerned about fish imports and not the handling of the domestic fish catch per se. 
FDB certification is needed for fish imports, cold storage facilities and industrial fish processing sites. They also, to some extent, control the licensing of food service establishments hence they have some influence in the formal sector on who buys and sells fish. Nevertheless, in most cases, there are no restrictions on who buys or sells fish.  Furthermore, Ghanaian fishers are not allowed to sell their fish catch in other countries as per ACT 625. The role of the Ghana Standards Board overlaps that of the FDB in the case of fish imports, since it claims that it is the competent authority mandated to undertake destination inspection for and on behalf of the Ministry of Trade and Industry.

1.6 Fishery sector institutions

The fishery sector involves a variety of governmental and non-governmental institutions (NGOs). The Fisheries Commission was established under the Fisheries Commission Act 457 and has continued to operate under Act 625. Specifically, the commission ensures that fisheries resources are exploited on a sustainable basis, settles disputes and conflicts among operators, advises government in all matters related to fisheries, and advocates on issues to protect, promote and develop the fishing industry.  The Commission is, however, constrained by lack of funding to effectively deliver its mandate. At the local fish landing sites, there are Community-Based Fisheries Management Committees (CBFMCs). These are local committees formed in a fishing community based on existing traditional leadership authority and local government structures, legally empowered by Common Law, and comprising all stakeholders, to oversee the management and development of the fishing industry.  The principal responsibility of the CBFMCs is to enforce national fisheries laws at community level, as well as to enact and enforce their own by-laws to the same end. District Assemblies in collaboration with Fisheries Commission have been mandated to facilitate fishery resource management by helping in forming and sustaining CBFMCs; cooperating with the monitoring, control, surveillance and enforcement units (MCS units); providing legal and financial support to the CBFMCs; and approving levies proposed by the CBFMCs.
The Water Resources Commission and the Environmental Protection Agency also have activities relating to the fishing sector. Section twelve of the Water Resources Commission Act (1996) stipulates that “the property in and control of all water resources is vested in the President on behalf of, and in trust for the people of Ghana”. The vesting of the water resources in the President is to make water resources management consistent with general natural resources management in Ghana and the 1992 Constitution. The role of the Environmental Protection Agency (EPA) covers among others protection of water resources and regulation of activities within water catchment areas including setting effluent standards.  The functions of EPA are set out in the Environmental Protection Agency (EPA) Act, 1994 (Act 490).
 However, the Water Research Council is the only aquaculture research institution in the country even though the universities also conduct research into aquaculture. In addition, the Irrigation Development Authority has been involved in promoting aquaculture since the 1950s. 
Other institutions that contribute to the management of fisheries resources in Ghana include 
The Volta River Authority, Water Resources Institute, NGOs, the Agricultural Development Bank, Rural Banks, Continental Christian Traders (a major dealer in fishing nets), NAFAG, Ghana Tuna Association, the National Inland Canoe Fishermen’s Council (NICFC), Ghana National Canoe Fishermen’s Council (GNCFC), Ghana National Association of Farmers and Fishermen, Ghana Co-operative Fisheries Association and local CBFMCs in various districts. 
2 Current status of tilapia fisheries in Ghana
2.1 Production
Various species of tilapia abound in Ghana’s rivers, lakes and lagoons. One species of tilapia unique to Southern Ghana and South western Cote d’Ivoire is the tilapia busumana mainly found in Lake Bosutonneswi, the Pra-Offin, Ankobra, Bia and Tano basins.  Fishing of tilapia is carried out all over Ghana, however, significant quantities are found in the Volta Lake. In addition, Lake Bosutonneswi is a major source of tilapia around the Kumasi area. 
Most Ghanaian tilapia is caught by artisanal fishers and most of the catch is salted and dried or smoked, and it heads to the domestic market. The handling and storage of the fish is generally considered to be poor. 
 Along the Volta Lake, between Atimpoku and Akuse, fishing activities are hampered by plants in the lake and bad canoes. Above Akosombo near Dzemeni and Tapa Abotoase, though the lake surface had fewer water weeds, tree stumps hidden under the surface of the lake are burdensome to fishermen. Fishers also complain about dwindling fish catch in the Volta Lake, around thirty fishers were interviewed or responded to this projects questionnaire.
In 2010 tilapia production from fish farms was around 10,000 tonnes. This figure was based on the data obtained during the field survey at various cage farms in Volta Lake. Tropo Farms, for instance, indicated the production of 3000 tonnes of Tilapia in 2010; with about 25 smaller cage farms producing about 100 tonnes each for the same year in consonance with projections made by Blow and Leonard (2007). This projection was further supported by the evidence in the four country profile by the Nordenfjeldske Development Service in 2009 where the major cage fish farming companies in Ghana were expected to produce about 7800 tonnes of tilapia for the year 2006. With the evidence of the increasing numbers of fish ponds in recent times and the introduction of more small-scale cage fish farming, the minimum of 10, 000 tonnes of tilapia production for 2010 in Ghana is justifiable. Capture fishery may produce an average of 100 tonnes per year from the major landing sites of Dzemeni, Abotaose, Kpando, Kete Krachi, Yeji, Kpong, and Asutuare.

Catfish production has not being well documented since 2003, thus very little could be said about current total production and its prospects. However the discussions with different people in the industry, confirmed that there is increasing domestic demand for catfish especially in the Ashanti region.
The Costs and revenues of fishers vary from location to location, on average variable costs were 36% of gross revenue. Fish prices of fishers per basket ranged from GH¢2.50 to GH¢6.00 with the differences depending on fish sizes, no weighing is used in the selling of tilapia. Fishers in all cases stated that they earned more than half of their income from selling tilapia.  Usually tilapia was sold to women traders and fish processors who then resell it to the public.  Processing and trading of fish was essentially a female-dominated activity and the processors claimed to buy fish per basket where the weight of the standard basket of tilapia was about 10 kg. Most fishers use a combination of wooden traps, nets, hook and line to catch tilapia. However, nets are used more frequently. 
The average price of tilapia from fishers was GH¢4.58 per standard basket of 10kg; whereas after processing it was sold at GH¢6.55 for the same standard basket.
 At this stage all money transactions are in cash and fishers do not sell under written contract in large volumes to neither wholesalers nor industrial processors. A sale from fishers to particular local women traders or processors was made through oral agreement. Even though fishers and processors noted that demand for tilapia was increasing but they were unable to increase their output to meet the demand. 

The major problems highlighted by fishers include poor canoes, high cost of outboard motors, clearing of weeds from the lake, clearing of tree stumps, the use of nets with small mesh sizes, illegal fishing methods and lack of credit to finance fishing trips. In terms of value chain governance, the project’s survey indicated that processors and traders had more market power than fishers, and buyers dictate the price. 
2.2 Different tilapia value chains 
In the Ghanaian tilapia sector there are two value chains namely the artisanal value chain and a modern urban-biased value chain. In the case of artisanal tilapia value chain the producers (capture fishers on rivers and lakes) sell their fish catch to traders and/or processors who will in return sell it to the final consumers- refer to figure 3.  
[image: image3.png]e Artisanal Capture Fishermen

S| *Small-Scale Tilapia Farms

¢ Domestic Traders
EESEIEEE e Local Processors i.e. Salting and Drying, Smoking, Frying

Traders

* Consumers




  
Figure 3  Artisanal tilapia value chains
The second value chain is the modern tilapia value chain (modern urban based) where fish Farmers have their own chain which in many cases utilise cold storage facilities-refer to figure 4. As indicated in figure 4, the fish farmers sell to the whole sellers or retailers and the retailers (wholesalers) in return sell it to consumers.  In some cases the producers sell directly to the final consumers who come to the landing sites or fish farms.
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Figure 4  the modern urban-based tilapia value chain in Ghana
2.3 Aquaculture
Fish farming was taken up enthusiastically in the late 1970’s by the Accra Metropolitan Assembly (AMA) as an alternate income-generating venture. It was seen as an important part of the “Operation Feed Yourself” (OFY) campaign that was launched by former government. Efforts were made to develop fish farms on suitable land near urban centres where water was readily available. A few of the fish farmers were successful, but most of them ran in to management problems due to lack of training and information. Thus, the fish farming programme which was meant to reduce poverty in the urban and semi-urban community failed. In the last five years, fish farming or aquaculture became an enterprise acknowledged by both urban and rural communities, and is currently gaining ground especially in urban centres.

In this project’s survey, three types of tilapia producers were identified namely large scale, medium scale and small scale farmers. The large scale farmers use cage culture and produce over 500 metric tonnes of tilapia per annum. They concentrate on tilapia and have fully commercialised operations with their own hatcheries, cold chain network, feed production and labour with all the needed skills. For instance one farm, Tropo Farms has the largest fish farm in West Africa. The second tilapia producers are the medium scale farmers and they buy fingerlings from Tropo Farms, Tilapia Farms and other sources. In the case of feed, they buy it from importers and also produce some of it by themselves. 
The last tilapia producers are the small scale farmers which produce up to 50 tonnes of tilapia per year. They usually depend on the larger farms (although some are produced by the CSIR at Akosombo) for their fingerlings and technical advice. Most of the small-scale fish farmers consider fish farming as their secondary income.  
On a regional basis a survey by the Fisheries Commission in 2008 found that the Western Region has the largest number of fish farmers and ponds, followed by the Brong Ahafo and Ashanti regions-see table 7. However, in terms of water surface area Brong Ahafo is the first followed by Ashanti. The Ashanti Region has the Crater Lake Bosutonneswi in which a unique tilapia species breeds.
Table 7  Fish farm data (2008)
	
	No. of fish farmers
	No. of ponds
	No. of functional ponds
	Total surface area (ha)

	Ashanti
	304
	746
	746
	118.71

	Brong  Ahafo
	333
	761
	761
	138.63

	Central
	253
	633
	610
	39.91

	Eastern
	107
	311
	311
	20.35

	Greater Accra
	64
	233
	207
	39.5

	Volta
	143
	308
	254
	67.35

	Western
	1650
	2550
	2550
	59.1

	Upper East
	15
	25
	25
	7.52


Source: Fisheries Commission

Aquaculture is becoming the preferred option used by agro-based companies to produce tilapia on commercial lines along the Volta Lake. Aquaculture sector has commercial hatcheries, and fish farms of various sizes. The main fish species on fish farms are catfish (Clarias gariepinus) and tilapia. Catfish is important in the Ashanti region area while tilapia farming is done mainly in the Volta Lake. Internal demand for these fish species is very high, thus there are virtually no exports of fresh tilapia or catfish. On the other hand evidence from the Customs Service at the Kotoka Airport indicates that some smoked catfish and salted tilapia (koobi) are exported to the EU and USA.  
In the case of fish hatcheries, three were identified on the Volta Lake
. One of them makes over 1.5 million fingerlings per year. The hatcheries sell fingerlings to other companies and small-scale farmers. These hatcheries breed the Nile tilapia Oreochromis niloticus. According to the Department of Fisheries, tilapia forms about 80% of aquaculture production. The development of aquaculture in Ghana has been quite substantial in recent years as relatively increasing numbers of players dominate each section of the value chain to meet the growing domestic demand. Small-scale cage fish farming has also become more common along the Volta Lake and one major constraint to fish farming was the availability of fish meal. In fact domestically Raanan Fish Feed Ltd and GAFCO are into fish meal production on a large scale. This more or less is a substitute to the imported ones from Israel and Brazil. Also, there are three active companies involved in the hatching of fingerlings and these companies had witnessed increased production over the past years. 
The future for aquaculture is rosy given the growing domestic demand for tilapia though the potential has not been fully utilized. Areas identified to be of potential beneficiaries of aquaculture in Ghana include communities where the practice takes place, the transport industry, suppliers packing the product, and processing companies of both the fish itself and the waste (being used as a supplement for chicken feed).  
2.3.1 Types of Aquaculture 

Traditionally, there are three forms of aquaculture in Ghana, these are acadjas or brush-parks in lagoons and reservoirs; hatsis (fish holes) and whedos (mini-dams) in coastal lagoons; and freshwater clams (Egeria radiata) in the lower Volta, where young clams are collected and “planted” in “owned” areas of the river (Prein and Ofori, 1996). 
 Modern forms of aquaculture were introduced in the 1970s and the culturing of fish in ponds is the most common practice in Ghana outside lakes and reservoirs. For the fish culture in pond, the bottom and sides of the pond are built with concrete. 
Regarding the type of culture, there are ponds, pens, and cages. The fish farms to some extent use locally produced fish feed but most of the time they are imported. The larger tilapia farms claimed that they imported their feed from Israel and Brazil.
 For pens used by smaller farms on the Volta Lake, wide variations in the water level from season to season was a problem since they could be left high and dry. In addition, when capture fishers are fishing close to the pen sites they undercut fish farmers in terms of pricing (Wijkstrom and Vincke, 1991). 
In terms of technology extensive, intensive and semi-intensive forms are used. In the extensive system dams, ponds and small reservoirs are fished out and stocked regularly. Whereas, intensive culture is used by the major farms having cage culture technology. The Volta Lake has very good water quality and is a natural habitat for tilapia. The lower Volta Lake is fed from the lake above the Akosombo dam site. Over the entire Lake area there are no polluting industries or dense populations that could possibly cause water contamination for the tilapia in net cages. 
Tropo Farms maintains an excellent cold chain network where freshly harvested tilapia is packed in ice and conveyed to various depots in Kasoa, Kumasi, and Tema in refrigerated trucks and kept in the temperature range +1oC  to +4 oC . The other farms do not have this expensive infrastructure and cold chain throughout their operations.  However, some farms have their own refrigerated vehicles to convey harvested fish to urban markets for sale. Many fish farmers sell at the farm site only and they announce or advertise when there will be a fish harvest to the general public.
2.3.2 Other large commercial cage farms

The country’s other commercial fish farms include:  

· Crystal lake Fish Ltd was the first cage farm in Lake Volta. It supply high-quality, fast-growing tilapia fingerlings to fish farmers throughout Ghana and neighbouring countries.
  

· Tropo Farms have a very modern commercial farm with cold chain facilities and they started production in 2003. Current production is estimated at 3000tonnes and they have a good marketing network supplying several hotels and restaurants.  

· West African Fish Ltd has tilapia farm in Lake Volta near Asikuma (10 miles). It started to build up the facility in 2008 and it has a capacity of producing about 2000 tonnes per year. The farm’s tilapia is kept in quality cages with the best knowhow. 

· Aqua Farms Ltd which is located near Accra operates in crops, livestock, poultry and fish farming. The fish is sold in the farm.  

· Aquaprima Ghana Ltd , the fish farming of this company takes place in the Volta Lake.

· Asuboi Apostolic Church Fish Farm in the Eastern region

· Bosotonneswi Integrated Aqualife Village near Kumasi, in the Ashanti Region, supplies fingerlings of tilapia and catfish.
· Volta Rapids Tilapia Ltd
· Dekpor Farms

· Gilgal Farms Ltd, this is a cage farm producing tilapia. 

· Dakuodeve Fish Farms established in 2007

· Kumah Farms Complex

· Sustainable Aquaculture Ltd, it is a female-owned company cultivating, breeding, fingerlings and frying tilapia. It has been supported by the African Development Foundation since 2004.

· Anglogold Ashanti has committed a total of USD 530,000 for developing aquaculture using the disused surface mining area of the Homase concession since 2007 with the aim of creating employment and providing skill training for about 300 people. It was also meant to enable Anglogold Ashanti make use of an area decommissioned from gold production for the purpose of corporate social responsibility.

2.3.3 Aquaculture equipment, commercial suppliers and fish farmers associations

There are three large commercial fish feed producers and these are AgriCare Ltd, Ghana Agro Food Company Ltd (GAFCO), and Raanan Fish Feed Ltd. Both the first and the second fish feed producers are based in Tema where as Raanan fish feed Ltd is located in Prampram. In addition to the feed production, Raanan fish feed Ltd import equipments for aquaculture. 
All the large commercial fish farms were members of Ghana Aquaculture Association based in Tema. Ghana Tuna Association and National Fisheries Association of Ghana (NAFAG) represent a highly commercialised modern section of the fishing industry and they make use of the NAFAG Secretariat to organise their activities.
2.4 Pricing of fish
The results of the survey which was conducted by Hihelgo (2008) in 2003-2004 are presented in table 8. The data consists of information on the average net income and expense of three fish farmer associations producing catfish and tilapia at different locations in the western region of Ghana. The three regions are Sefwi, Dumkwa and Wassa West and the total income of these region was estimated 164,838,300 Cedis. Thus, an estimate of net income of 77.4 % was made from aquaculture making it a highly profitable activity- see table 8.
Table 8  Income and expense data of fish farmers in the Western region of Ghana  

	Location
	Sefwi
	Dunkwa
	Wassa West
	Total


	% of Total



	No. Fish Farmers
	15
	6
	13
	34
	

	No of Fish Ponds
	20
	8
	14
	42
	

	Total income 
(in Cedis)

	80,052,500
	1,076,800
	83,0709,000
	164,838,300
	100.0 %

	Labour Costs
	1,856,360
	1,635,000
	1,181,900
	4,673,260
	2.8 %

	Stocking Costs
	3,565,500
	290,250
	6,790,000
	10,645,750
	6.5%

	Fertilizer & Nutrients
	248,000
	0
	2,044,000
	2,292,000
	1.4 %

	Cost of Feed
	1,975,000
	348,000
	3,635,980
	5,958,980
	3.6 %

	Other Costs
	850,000
	0
	5,608,000
	6,458,000
	3.9 %

	Total expense 
	9,882,860
	2,293,250
	25,005,880
	37,181,990
	22.6 %



	Net income
	70,169,640
	-1,216,450
	58,703,120
	127,656,30
	77.4 %


 Source: Hiheglo (2008) pp. 29. Note: all costs are in Cedis with C10,000.00 = GHC1.00
In 2011 the discussions with officials of the Fisheries Commission and Fishing Associations put the gross profit margin of fish farmers between 75% and 80%, indicating further support to Hiheglo’s study (Hiiheglo, 2008).  In addition, a study conducted in 2010 estimated the internal rate of return to be around 49% per annum
 indicating a much higher rate than any financial savings rate.
The commercial fish farms sell Nile tilapia (Oreochromis niloticus) in several size and weight, and they act as both retailers and wholesalers. The wholesale fish are sold, for 25 kg and above, in increments of 25 kg with fish sold loose on ice. Whereas, the retail sales are for orders less than 25kg. The wholesale and retail prices of Tilapia differ based on the size of the fish. Table 9 presents the price of different sizes of Tilapia where the whole sale price ranges from 4.90-9.00 GHC/kg and the retail price ranges from 5.80-10 GHC/kg.   

Table 9 Tilapia prices from commercial farm

	 
	Range (grams)
	Wholesale GHC/kg
	Retail (GHC/Kg)*

	Regular
	
	4.90
	5.80 

	
	
	5.30
	6.50

	Size 1 
	300 - 450 g
	
	

	Size 2 
	450 - 600 g
	6.20
	7.60

	Size 3 
	600 - 800 g
	7.28
	8.70

	Size 4 
	800+ g
	9.00
	10.00


In terms of weight, tilapia in the range of 450g to 600g was considered as the average size by the commercial farms visited. Male tilapia fingerlings were graded by weight and sold in terms of numbers with free packing and oxygen from the large fish farms. For instance in Tropo Farms the price of fingerlings is as follows:
· 0.2g – GHC 0.04 per fingerling
· 2.0g – GHC 0.06 per fingerling
· 5.0g – GHC 0.10 per fingerling
Traders and small-scale processors usually buy at wholesale price from the various depots while individual buyers buy at the retail prices. Other Tilapia farms sold fingerlings at GHC 0.10 each and according to them the price was determined by demand conditions and input costs. Respondents in the artisanal sector were not able to give detailed cost data due to poor records. 
The average price in the Ghanaian artisanal tilapia value chain is presented in table 10, where the fishers sell at 0.46 GHC/kg to processors and the processors in return sell it at 0.66GHC/Kg.  
Table 10  Artisanal tilapia value chain

	Item
	Average Purchase  Price (GHC) per Basket of 10kg
	Average Purchase  Price (GHC) per Kg
	Average Sales Price per kg
	% Change in Price

	Artisanal capture fishermen
	Fish capture
	Fish capture
	0.46
	-

	Domestic Trader/ Artisanal Processors
	4.58
	0.46
	0.66
	43.5%

	Price to final Consumer (mainly salted dried tilapia-Koobi)
	6.55
	0.66
	
	


Source: Field Survey, 2011.
In the case of modern aquaculture-based tilapia, the fish is sold fresh and the farmers are likely to be wholesalers or retailers. Table 11 presents the price of modern tilapia value chain where the wholesale price was 6.2 GHC/kg and the retail price was 7.6 GHC/kg. The final users or consumer’s price was 9.5GHC/kg indicating 53.2 % change from the wholesale price and 25% price change in the case of retail price. 

The price difference between the artisanal and modern sector operators is about ten-fold (see Tables 10 and 11). This gives the artisanal fishermen the ability to undercut prices from fish farms, nevertheless the dwindling capture catch shows that fish farming has a brighter future.

Table 11  Modern Aquaculture-based Tilapia Value Chain 

	Item
	Average Price (GHC)
per kg
	% Change

	Fish Farmers
	6.2 (7.6)*
	-

	Wholesalers/Retailers
	6.2 (7.6)*
	-

	Price to Consumers/Hotels/Restaurants
	9.5
	53.2% using wholesale price and 25% using retail prices


Source: Field Survey, 2011 *retail prices 
2.5 Processing of tilapia
The absence of cold storage facilities in the landing sites makes the activities of processors very important in the tilapia value chain. There are five traditional ways of processing Tilapia and these are salting, drying, smoking, frying and fermenting. The industrial processing of tilapia is not done in Ghana.
Tilapia in its fresh form has to be sold within three to twelve hours depending on the temperature to prevent spoilage. The most common form of processed tilapia is the one which is salted and dried; popularly known as “Koobi” in Ghana and around 80% of tilapia supplied to the market is in this form.
  Koobi is sold according to its size and common agreement among fish sellers in a market. The absence of cold storage in the fishing industry makes the distribution of fresh tilapia limited to a few kilometres from the fish landing site.  
The main problems associated with tilapia salting and drying are hygiene and cleanliness. The salted fish is placed on poly-sheets to dry in the best cases, straw mats, trays, or by the road side in some cases. During the initial stages of drying, flies and other insects are all over the fish. In addition, there are no specific drying sites and control of processed fish for levels of contamination is non-existent.  In the case of smoking, it is usually done near the landing sites and transportation cost is minimized. However, traders who purchase from the fish farms arrange their own transportation. One common theme among processors was the lack of storage facilities for processed fish. 
The fish processors have different source of income and the percentage of their income which is directly associated with fish processing ranged from 15 to 100%. However, around 50% of the fish processors income generates exclusively from fish-related activities. 
2.6 Transportation 
Transportation plays a major role in the fishing industry. In Ghana, for traditional traders/processors, transportation depends on the distance of the market from the fish landing site. Transport prices are negotiated between the agents or actors involved as there is no standard charge. Traditionally, fresh or processed fish is transported by head portage or wooden market trolley (push truck) to the processing site or the market. Thus, very little transportation costs are incurred but the transportation cost is higher when trucks are used. About 10% of the actors stated that transportation could take up to one-third of their gross income from fish processing. 
2.7  Regulations for aquaculture 
The Fisheries Act, 2002 (Act 625) makes provision for the licensing of aquaculture farms in Ghana. Particularly, Part IV sub parts II states that:

· An application for a license for an aquaculture project or recreational fishing shall be made to the Commission and shall be accompanied with an environmental impact assessment
· The application shall be in such form as determined by the Commission and shall be accompanied with such fee as the Commission shall determine

· The provisions on evaluation of applications in section 70 shall apply to the processing of an application for aquaculture with such modifications as may be necessary

· A license for aquaculture shall specify the aquatic organism to be farmed

· A licensed aquaculture operator shall carry out the operations in conformity with prescribed standards relating to aquatic environmental protection, quality of produce and hygienic methods
· A license for aquaculture is not transferable except with the authorization of the Minister given on the recommendation of the Commission
· The Minister may on the advice of the Commission by legislative instrument make further provisions as the Minister considers necessary for the operation of aquaculture
· Recreational fishing shall be carried on in accordance with such requirements as may be prescribed by Regulations
This Act (Act 625) makes it mandatory for people practicing land based aquaculture to obtain a permit from the Environmental Protection Agency (EPA), complying with the Environmental Assessment Regulations, 1999 (L.I.1652) and a permit for water usage from the Water Resources Commission (Act 522, 1996), before a permit is finally granted from the Fisheries Commission for the Fish farm to commence operations. These regulations specifically require an Environmental Impact Assessment of land based aquaculture and a permit of water usage for any of their activities.

Other regulations include the Food and Drugs Act (1992) which prohibits the sale of unwholesome, poor quality food, importation of live fish and gametes. Furthermore, the Environmental Protection Agency Act 1990 (Act 490) and the Food and Drugs Act, 1992 (PNDCL 305B) requires permission from the Fisheries Commission for the use of aquaculture inputs such as feed, drugs and chemicals.
3 Current status of tuna fisheries in Ghana 
3.1 Production 
Ghana’s tuna fishery is essentially a marine capture activity in which the artisanal sector plays a minor role. Tuna catch is made by the highly commercial modern sector using deep sea fishing vessels.  The country’s sustainable tuna catch has been estimated at 100,000 tonnes annually by the Fisheries Commission but recent tuna catch has been much lower than this threshold. Tuna vessels operating in the Ghanaian waters are restricted to 50-75m deep water, though they stray frequently into shallower waters. The number of tuna vessels in the country ranges from 37-45 and the last available figure was collected in 2009; where there were 43 tuna vessels out of which 34 were considered operational. The fishers made use of either purse seine or pole and line with live bait (anchovy) to land tunas (skipjack, yellow fin and bigeye).  
Tuna production and export since 1989 is presented in table 12. The tuna species include yellowfin, begeye, skipjack, and others. In terms of the total tuna catch, production has generally increased by about 20,000 tonnes since 2000 with peaks in 2001, 2005 and 2007- see figure 5.
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Figure 5 Tuna Production in Ghana (in MT)
Source: Fisheries Commission data 
On a historical basis, since 1989 production in the period 2000 to 2010 has been higher than for 1989 to 1999. The peak period was in 2001 with 88806.49 tonnes of tuna production-see table 12.  No apparent reason was found for these observations except that national prices have generally been much higher in the period after 2000. This is an indication that the tuna producers increase production depending on the prevailing market price. Indeed the correlation coefficient between tuna prices for 1989-1999 and 2000-2010 gave values of 0.985 and 0.788 respectively indicating the high level of linear association between the total tuna catch and tuna prices.
The highest tuna export was recorded in 2001 and the period since 2002 has indicated consistently high exports of Tuna of over 40,000 tonnes. This may be one of the positive effects of the enactment of the Fisheries Act of 2002 (Act 625). Tuna exports are mainly in terms of canned tuna though some fresh or frozen tuna is exported. Nevertheless four companies and the Fisheries Commission provided useful data
.
 Table 12 Total tuna landings in Ghana since 1989 (in tonnes)
	
	YELLOWFIN 
	BIGEYE 
	SKIPJACK 
	OTHERS 

	TOTAL TUNA
CATCH  
	TUNA
EXPORTED 
	National Tuna Price GHC*/tonnes
	TUNA VESSELS**

	OPERATIONAL VESSELS



	1989
	28883.3
	16.4
	23154.2
	6025.1
	32294.1
	21543
	25.57
	n.a.
	n.a.

	1990
	7710.1
	98
	29498.6
	3496
	40802.9
	28253.4
	232.10
	n.a.
	n.a.

	1991
	6628.4
	138.3
	28249.6
	2778.3
	37794.3
	24938.9
	290.00
	n.a.
	n.a.

	1992
	6253.8
	95.8
	21336.3
	3089.6
	30775.6
	17717.4
	340.00
	n.a.
	n.a.

	1993
	10646.8
	n.a
	22639.3
	3569.5
	36855.6
	21145.3
	450.00
	n.a.
	n.a.

	1994
	7394.1
	291.4
	23863.3
	5424.5
	36973.3
	26928.3
	711.00
	n.a.
	n.a.

	1995
	7119
	4
	22923
	3859
	33905
	23156.9
	1,037.00
	n.a.
	n.a.

	1996
	12242.4
	615.1
	24284.7
	112.5
	37254.7
	30681.9
	1,200.00
	45
	36

	1997
	23249.6
	27.5
	24177.1
	6170.6
	53624.8
	42722.2
	1,675.71
	43
	36

	1998
	19290.48
	3920.54
	41997.42
	359.16
	65567.6
	52454.08
	2,195.18
	37
	35

	1999
	28282.18
	3680.11
	51283.84
	306
	83552.13
	64752.9
	2,919.59
	40
	39

	2000
	15910
	1651
	34986
	708
	53255
	34101.5
	3,380.00
	37
	34

	2001
	29303.3
	2357.23
	56417.15
	728.81
	88806.49
	67563.44
	4,507.73
	40
	33

	2002
	20310.6
	2033.9
	38934.4
	4767.2
	66046.1
	51744.47
	8,050.00
	41
	36

	2003
	19030.39
	4815.81
	32766.14
	8540.41
	65152.72
	51865.33
	9,000.00
	41
	37

	2004
	15137.72
	6943.56
	33600.2
	7060.45
	62741.93
	55343.3
	15,000.00
	41
	37

	2005
	19833.1
	2333.2
	54322.05
	5737.5
	82225.85
	59892.16
	16,950.00
	40
	26

	2006
	14548.06
	1590.29
	42788.85
	4325.24
	63252.44
	43340.72
	1,850.00
	43
	32

	2007
	15107.14
	5748.15
	46415.35
	5084.37
	72355.01
	54989.81
	2,500.00
	40
	34

	2008
	14250
	9269.2
	37387.2
	3187.5
	64093.9
	48070.43
	3,200.00
	41
	33

	2009
	18355
	10554.4
	36063.5
	1497.1
	66470
	41211.4
	3,750.00
	43
	34

	2010
	12511
	6768
	53812
	4784.5
	77875.5
	46725.3
	5,000.00
	n.a.
	n.a.


Source: Fisheries Commission data * GHC1.00 = US$1.42 in 2010   **Tuna Vessel data in numbers only
At the artisanal level, tuna is not a major catch because tuna is not usually found close to shore and it is usually outside the range of artisanal fishermen. Tuna that are landed are usually of smaller size or juveniles and it is sold in the landing sites. The traditional tuna processors smoke and sell it to the market women or retail it by themselves. In most cases, tuna is sold by size and the price depends on the bargaining power between the fishers, processors and traders.  Nevertheless the lack of good storage facilities put fishers to the lower end of the bargaining power scale, making traders on top.
 Some traditional tuna processors also buy some quantities of tuna from the tuna firms who have their own fleets. The artisanal price data for tuna was not reliable as it was based on size and bargaining power, in addition the modern companies in the tuna sector did not provide price data. Most of the data is collected from the Fisheries Commission Research Department and through visits to three landing sites at La, James Town and Tema. The visits revealed the absence of organisation or responsible body for managing the landing site, however there is fishers association in each site. The James town and La associations claimed to have existed for over two hundred years and their main role is to be the interface between fishers and traditional authorities, government and other institutions. Cold storage facilities at or near the landing sites were few in each case and were small in size (about 13m X 13m in area). Some retailers had home-type freezers in which they keep their fish. This was a very serious issue because it limited the amount of fresh fish stored. Nevertheless the associations stated that they were aware that government had plans to establish large cold stores in the major fish landing sites. 
The average tuna price by artisanal fisher range from 3-5 GHC/fish, where as the traditional processors sell to the public at a price ranging from 6-8 GHC/fish depending on the size of fish.  The traditional tuna processors, which were interviewed as a group in La, claimed to receive an average net income ranging from GHC300 to 500 per month from tuna sales depending on the season.  

The major commercial processors were three based in Tema namely Pioneer Food Cannery Ltd., Myroc Foods Ltd, and GAFCO (Ghana Agro-Food Company). These companies buy most of the industrial tuna catch and process it into tuna flakes, tuna chunks and tuna mash which were canned and mostly exported.   
3.2 Causality test of tuna price between Ghana and its major trading partners  
The causal link between the tuna prices of Ghana and its major trading partners is ascertained by using the Toda and Yamamoto (1995) causality testing procedure, instead of the more frequently used Standard Granger Causality test, as the latter has two critical challenges. First, the direction of causality between any two variables, when employing the Standard Granger Causality test, depends critically on the number of the lagged terms included, such that, if the chosen lag length is smaller than the true lag length, the omission of relevant lags causes bias; while, the inclusion of extraneous lags in the equation causes estimates to be inefficient. Second, the Standard Granger Causality test is based on the assumption that variables under investigation are stationary, or even if non-stationary has the same order of integration. Though the first challenge could be addressed by the use of any of the information criterions (e.g. AIC and SBC) – in fixing the choice of the optimal lag length, the restrictive assumption concerning stationary and the order of integration of variables requires the fulfilment of the sufficient rank conditions based on the models trace and its maximum eigenvalue and this is not easily comprehensible; making the second challenge undermine the power of the Standard Granger Causality test. 

Thus, the study employs the causality testing approach by Toda and Yamamoto (1995) since it is applicable irrespective of whether the underlying variables are stationary (around a deterministic trend), integrated of an arbitrary order, or co integrated of an arbitrary order (Toda and Yamamoto, 1995). The data used were obtained from the Research Department of the Fisheries Commission of the Republic of Ghana and FISHSTAT (available at the FAO website). In particular, the domestic price of Tuna for Ghana was converted to dollars using the average annual exchange rate for the period under consideration 1989-2010 (22 observations but the procedure used is suitable for small samples). The tuna prices for other countries were obtained from FISHSTAT. The variables used were the Skipjack Tuna prices for Ghana while for the USA and UK the import prices of Skipjack Tuna were used for the period 1989-2010.
The procedure requires the fitting of a standard Vector Autoregressive (VAR) model on level variables rather than the first differences; as is the case with the Standard Granger Causality testing procedure. The idea here is to artificially augment the correct VAR order, k, with [image: image7.png]


 extra lags (where [image: image9.png]


is the maximum likely order of integration of the series in the system). This is basically to control for potential co integration. For instance, between the Tuna prices of US and Ghana, the causality status could be ascertained through the following equations (i.e. equations 1 and 2). Both equations could be estimated using the Seemingly Unrelated Regression Models (SUR
):
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Where:

· TunaGH denotes the Tuna prices for Ghana

· TunaUS denotes the Tuna prices for US or other countries

· α, λ, and β are the parameters 

· e is an error term.
Furthermore, a Wald test imposing a linear restriction on the kth appropriate coefficient variable susceptible of causing the other could be carried out using the standard chi-squared distribution. For the purposes of the equations stated above, the causality between TunaGH and TunaUS could be ascertained (from equation 1) by testing the following hypothesis:
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Similarly, the causality in the alternate direction could be ascertained (from equation 2) by testing the following hypothesis.
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With the appropriate lags, equations (1) and (2) for Tuna prices of Ghana and its major trading partners between the periods 1989 to 2010, and the linear restrictions suggesting the direction of causality are estimated. The results of the causality test can be observed in the table 13:
Table 13 Results of causality test

	Results from Toda and Yamamoto Causality Test

	Dep. Var.                
	(k+dmax) Lags
	Wald (X2)
	Probability
	Direction of Causality
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	3
	52.4419
	0.0000*

	TunaUS       TunaGH      
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	3
	23.9336
	0.0001**        
	TunaGH       TunaUS
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	3
	1.3136
	0.7259                            
	No
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	3
	1.6477
	0.8159                             
	No


Source: Estimated with E-Views 5.1

Notes: *(**) denotes statistical significance at the 1% and 5% respectively.

The results, as can be learned from the p-values of the Wald statistic, suggest a bi-directional causality between the Tuna prices of Ghana and US and none for other countries such as UK. In discussions with officials of the Fisheries Commission
, they were emphatic that Ghanaian Tuna firms base their price quotations on international prices and not necessarily on their cost structure plus a mark-up.  This may be one of the reasons for the bi-directional causality between the Tuna prices of Ghana and US.

4 Conclusion 
Ghana has great potential to increase both its inland and marine fish production. Concerning fishery value chains there are essentially two types, the traditional and the modern commercial value chain. These value chains co-exist but are not mutually exclusive. The artisanal fishers obtain many inputs like nets, outboard motors and fuel from the industrial players. In the case of traditional traders and processors, they obtain tuna and tilapia from firms with modern commercial fleets. The modern tuna value chain has a strong link between stakeholders and the Ghana Tuna Association, taking care of the concerns of producers and exporters. In the case of modern processors, they are very large companies with international partners. 
The pricing of fish in the traditional value chain remains problematic, since it depends on fish size and bargaining power. The bargaining power of the agents depends on the volume of the fresh fish catch, demand and the ability to store. Thus, buyers and sellers need to adopt pricing according to weight. This could be practical by increasing public awareness, since meat pricing is done based on weight.  In addition to the lack of standard pricing method, there is sanitary problem in the fish industry. There are no sanitary or health standards enforced in the domestic fish market, although it exist under the Food and Drugs Act 1992. In the modern sector, the Ghana Standards Board provides certification for the fish exports to comply with EU and other international requirements.
The stakeholders in the traditional value chain are scattered over several communities and produce on a small-scale which makes them unable to achieve economies of scale. They also have limited or little access to information about market requirements for the domestic modern hospitality sector, new technology or new production methods. It is even difficult to ascertain how value chain actors communicate with one another and pass on information through the chain about available opportunities. 

Possibly the government’s Fisheries Commission, local governance institutions (district assemblies and or traditional authorities) including local NGOs could play a useful role by facilitating the establishment of good storage facilities near fish landing sites. They could also improve local market sites through the provision of refrigerated rooms or cold rooms for the storage of fish and other perishables. 

Ghana has a growing aquaculture sector especially in two fish species namely Tilapia and Catfish. The internal market demand for these species is very high. The prospects in this sector can be improved with the provision of infrastructure such as tarred roads and electricity for cold storage around major fish farming areas and commencement of veterinary extension for fish farmers. 

Overall, the country has witnessed very little changes within the traditional value chain. Artisanal fishers still use the same old equipment for fishing with some gradual improvements overtime because of new regulations. For the modern commercial value chain, however, some changes have been recorded as their activities have become more commercialised through advertising and making prices (by weight) available on the company websites and in the media. These developments are expected to continue as the current Ghanaian economy in the lower middle income group continues to achieve accelerated growth due to the rapid growth of the off-shore oil industry.  However, the oil spillage created from the oil industry could also be a treat to the marine fish stocks. In addition, parts of the marine area near the oil rigs will be out-of-bounds for fishing and this in return may reduce marine fish stocks and output. Nevertheless, increased incomes in Ghana should encourage the growth of aquaculture and the promotion of the modern fish value chain.
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