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ABSTRACT

Tilapia culture is an industry of great diversity in Nigeria; and its development has been slow due to its increasing risk. However, efforts are in progress to develop tilapia culture, fashion out ways to minimize the risks and evolve management strategies. In this paper, an assessment of tilapia culture is made, the major risks are highlighted and some of the management polices aimed at reducing the risks are discussed. Policy makers need to embrace positive measures for limiting risk and develop a strategy for considering the benefits of tilapia culture development so that the maximum use of resources over time can be enjoyed.
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INTRODUCTION

Aquaculture is the husbandry of aquatic food organisms. The need arose from the decrease in supply from ocean fisheries as a result of over-fishing and pollution. One of the ways to bridge the gap between the reduced fish supply and increased world food fish demand is through aquaculture. Unlike Asia, Africa has little aquaculture tradition and has been affected by a number of external problems that have prevented proper management and development despite investment. In Nigeria, tilapia culture production is predominantly an extensive land-based (earthen ponds) system practiced at subsistence levels (Fagbenro,2002) while commercial tilapia culture is yet to become popular and widespread (Afolabi et al.,2000). Its current yield is 14,388 tonnes/year (Fagbenro & Adebayo,2005). With an estimated one million hectares of coastal zone, which offer considerable potential for commercial aquaculture, the activity is a developing venture. 
Tilapia culture in Nigeria consists of a broad spectrum of systems/practices operating through a continuum ranging from backyard household ponds to small-scale industrial systems. It contributes to food security, poverty alleviation, employment, trade and income generation (Omotosho & Fagbenro,2005a). According to Fagbenro (1998), the establishment of earthen pond systems in Nigeria coastal aquaculture upsets the ecological balance and causes deforestation and destruction of the mangrove vegetation, hence water-based aquaculture systems. Cage culture of tilapias has often been developed and adapted by trial and error in Nigerian freshwater since the 1970’s (Fagbenro,1987) and over time led to a drop in economic performance (Omotosho & Fagbenro,2005b). Despite tilapia culture merits of being an entry point for planning natural resource usage and contribution to environmental enhancements, it faces a lot of risks. 

IDENTIFICATION OF RISKS

In Nigeria, like other emerging nations where aquaculture is practiced, the industry is of great diversity due to the large number of species produced. Many fish species are farmed in Nigeria using various systems and practices, which vary according to different resources in different parts of the country (Fagbenro et al.,2004). Most are pond farms on land adjacent to the coast or inland water bodies. The main risks facing the activity in Nigeria are:
Pure risks
These are due to the uncontrollable physical forces of nature. It arises occasionally due to extreme climatic and meteorological conditions. The prime risks are flooding, drought and depositions of silts. The consequences of flooding are not only physical damage to the farm structures and consequential loss of fish; it also causes great changes in the quality of water on the farm. Floodwaters may also introduce predators into such farms or new pathogens. It also provides an opportunity for cultured fish to escape confinement. Drought is equally serious but its occurrence is rare. Water provides the fishes with dissolved oxygen for life and the volume of water passing through the farm regulates the carrying capacity. As the water resources decline due to drought, the carrying capacity drops below profitable levels, the growth rate decreases below optimum and finally all the stock may die. Other pure risks include common social risks such as theft, malicious damage and fraud. There are also the less common political risks such as riot and sabotage. Of all these, poaching has been a major risk to farmers. Random malicious damage is also common. Chemicals are poured on the water body thereby killing the fish and rendering the water body lifeless. Frauds do occur; it may be external (individuals and companies supplying inputs) or internal (employees handling bookkeeping or cash). Liability is a very common risk in Nigeria. Often times, it arises due to litigations on land issues against the farmer. There are also legal actions arising from polluted waters.
Business risks
These are those directly related to tilapia production and the associated commercial business of the enterprise. The risks are many and are the principal concern in the daily routine of the farmer as the production process is his sole responsibility. In Nigeria, a large number of farms have failed to attain profitability in one or more years because of major disruptions in the production process (Fapohunda,2005). It may be due to late delivery of supplies of fingerlings and other related services. Lack of adequate technology or technical information and expertise as regards hatchery propagation remains a bane of the venture. There are also financial risks, which the farmer must contend with; these are due to unstable government financial policies. A change of government or changes in government policies are risks to the utilization of capital by the farmer. Tilapia farmers invariably require repeated loans in addition to loans for capital constructions and initial operational costs. These may be followed by short-term loans for annual supplies of seed, feed, new equipment or expansion. The risk to farmers in this regard emanated from the terms of credit and changes in the operational cost (Afolabi & Fagbenro,1998).

A vivid example is the government’s measure to control inflation or high interest rate on loans that were not effectively implemented. There is also a risk arising from changes in the industries which are peripheral to aquaculture and which will influence the farmer’s profitability. For instance, change in the prices of feedstuffs will change the price of the feed. Increase in the price of fuel will increase not only his transportation costs, but also the general energy costs on the farm. Changes in salaries and wages obviously alter the monthly balance sheet of the farmer. Tilapia farmers also face social risks resulting from increase in competition for both inland and coastal waters and space from tourism and recreational industries. Also for the farmer, there are social problems arising from delayed or non-renewal of lease (if he does not own the property) or limit important expansion plans. Farmers also face market and consumer related risks. Such risks are due to loss of quality, lack of market information, actions of marketing middlemen, loss of consumer appeal, health regulations and actions of the consumers. For example, if the quality of his products changes due to any factor like delayed delivery, both the consumer and the marketing middlemen will not make future purchases hence a negative influence on the profitability of the enterprise.
MEASURING RISKS
Aquaculture is a high risk business, not because it is based on biological processes or survival of large numbers of living organisms in captivity but because of its dependence on human skills, efficiency of machines and clemency of the physical forces of nature. In Nigeria, however, slow aquaculture development and the developing status of the nation are major reasons why risk-measuring is unpopular and rarely considered. Probably in quantifying risks, farmers are interested in the frequency, cost and its economic consequences. According to Ojo et al.(2004), they evaluate commercial decisions by weighing the risks and uncertainties of doing the business, whether to do it or not. They may also consider the mitigation and control decisions and the financial decisions. Unfortunately, the current status of aquaculture in Nigeria makes the quantification of risks very individualistic for the farmer and his farm. Though there is dearth of adequate record of aquaculture industry in Nigeria, many farmers did not make these types of analysis or have the right level of risk capital available at the start of their projects.

MANAGEMENT OF RISKS

Tilapia farmers in Nigeria manage their risks through the following:
1. Pursuance of a business plan and management strategy, which anticipate absorbing risks. It may require a certain level of financial liquidity by reserving a fixed percentage of the profits in a sinking fund or strict regard to specific practices.
2. Management and control of risks through formation of professional associations (cooperatives), by setting appropriate standards and adopting codes of practice. 
3. Applying the highest economic standard in locating the venture. They must embark on a pilot-scale project as a prelude to establishing their farm. High quality engineering standard must be followed. 
4. Adherence to laws and regulations regarding the movement, handling and marketing of diseased stocks so as to reduce the risk of spreading the disease. 
Tilapia farmers can reduce their risks by varying degrees, yet few can be entirely eliminated. Thus they have the option to absorb these risks themselves or to divert them. An important option is to insure the welfare of the fish. Unfortunately, agricultural insurance schemes are not well embraced in Nigeria. It is a satisfactory and reliable means of sharing risks with others or managing risks. The merit of the scheme is that, it boosts the confidence of lending institutions to make loans available to farmers.

RECOMMENDATIONS

In order to reduce the disruption of the production process and enhance profitability, investors must be informed about the meteorological conditions of the site and the climatic conditions of the locality, the chances of certain incidences such as flooding, high tides and incidences of drought. Efforts must be intensified at monitoring and patrolling farms regularly to check the menace of poachers and saboteurs. To reduce the liability exposure of the farm, serious attention must be accorded special areas of the venture such as the incidence of pollution from other neighbouring industries. Farmers should seek for adequate bio-technical information from centers of research and development near to them, hence a reduction in the risk of technical ignorance.
Government should encourage tilapia farmers by evolving a number of non-fiscal incentives, which may include grants for development, government equity shareholding, government insurance, leasing of facilities and compensation schemes, and there may also be subsidies for construction, equipment, supplies, labour and price support. Credit on advantageous terms through quasi-government credit schemes, special loans with deferred repayment schedules and loan guarantees should be made available. Lending institutions must encourage tilapia farmers by ensuring that credit is available. Since various changes in government, which is a common feature in Nigeria, are risks to the utilization of capital by tilapia farmers, a stable polity must be ensured. Such stability will boost the development of the industry through a number of valuable roles e.g. market services (information, intelligence reports, promotions etc) and technical services (research and development, extension, training schemes etc). 
Tilapia farmers must organize themselves into cooperative associations in order to enhance easy acquisition or access to the key natural resources of water and adjacent land. It is important that farmers must ensure high quality products to avoid the risk of losing their current and potential customers. Their products must leave the farms in perfect condition for post-harvest handling (slaughtering, processing, packaging and transportation) in perfect condition. 
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