EXAMINING AQUACULTURE RENAISSANCE IN AKWA IBOM STATE: A PROMISING MEANS OF SUSTAINING THE LOCAL ECONOMY

ABSTRACT

The main focus of this study is to assess the aquaculture renaissance in Akwaibom State as a veritable tool for sustaining the local economy. The study further discussed the economic importance of aquaculture, ascertain factors influencing the intensity of fish farming , investigated  ways to develop the  aquaculture sector in Nigeria.The research adopted the survey descriptive design and with the aid of convenience sampling method, the researcher conveniently selected eighty (80) enlightened participant who are fish farmers in  Ibaka and Oron  in  fishing communities Akwa ibom State. Self- structure questionnaire was issued to the respondent of which  seventy-seven (77) responses were retrieved and validated for the study. The study made use of of descriptive analysis and inferential statistics where data from field survey was analyzed using simple percentage, mean and standard deviation presented in frequencies and tables. Hypothesis test was conducted using Chi-Square Statistical Package for the Social Sciences (SPSS v.23).Findings of the study revealed that Aquaculture renaissance a veritable tool for sustaining the local economy  in Akwaibom state: It creates room for employment opportunities as as labor is required to maintain the pools and harvest the organisms grown, it provides both new products for a market thus contributes to social resilience. it serves as the main source of cheap protein to combat malnutrition and under-nutrition and generates food for the producer's household and as well ameliorate poverty rate. The study also revealed that  factors influencing the intensity of fish farming in Akwaibom State farming experience, educational level,  number of ponds owned and labour, start-up capital, pond size and feed. The study recommends that  coastal local government areas of Akwa Ibom State should embrace aquaculture and encourage more investments in fish production and also Credit facilities  should be made accessible to fish farmers and prospective ones
CHAPTER ONE

INTRODUCTION

Background of the Study

Aquaculture has, in fact, matured into a worldwide resilient and essential industry over the course of the past three decades, recording the most significant and most fast growth among the food-producing industries. According to Berkes and Farvar (2013), the world's human population was over 7 billion in 2012, and it is projected to reach 9 billion by the year 2050. As a direct consequence of these factors, there will be an increasing demand for more food to support the growing population. It is well knowledge that the natural fish populations found in marine environments are unable to meet the rising increase for proteins. This is due to the fact that their biomasses have continued to decrease, and in 2011, 61.3% were fully exhausted and could no longer be collected at a level that was biologically viable [2]. The expansion of the aquaculture industry for all farmed species, ranging from freshwater prawns (Macrobranchium rosenbergerii) in the global South to Atlantic salmon (Salmo sun) in Norway, has therefore been the dominant strategy for the past few decades [3]. In the years 2010–2012, aquaculture was responsible for 41% of the total supply of food fish around the globe. Additionally, it is the world market for animal food production that is expanding at the quickest rate. In addition, it is anticipated that the industry will provide more than fifty percent of fish destined for human consumption by the year 2015, and fifty-three percent by the year 2022. (Biswes 1989). As a result of this, it has the potential to make a significant contribution to the food supply around the globe [4]. Notably, aquaculture has the potential to supply significant quantities of fish and other aquatic food for human consumption, offering substantial employment opportunities and decreasing poverty, frequently in geographically isolated regions. The development of aquaculture in the majority of countries across the world began more than 50 years ago with the belief that it would help bridge the gap between fish demand and supply. It has been pointed out that aquaculture can be a catalyst for food security, the reduction of hunger, and the alleviation of poverty through economic growth and employment generation. This is especially important at this time of serious declined in fish production from capture fisheries as a result of exploitation strategies and land use practices that are antithetical to the principles of sustainable development. This is coupled with the state of insecurity in some parts of the world, such as the Lake Chad Basin Areas of Nigeria, where there has been a

The production of fish in Nigeria is not only significant because it provides a source of high-quality protein, but it also has the potential to be leveraged in order to effect institutional change. These improvements have the potential to provide access to production assets and resources, which can serve to empower the poor and directly boost their livelihood. According to Ugwumba and Ugwumba (2003), there has been a significant increase in the demand for fish in the nation, which has resulted in the supply falling well short of the demand. Fish supply in Nigeria is around 600,000 metric tons, but demand is estimated to be 2.6 million metric tons; this makes Nigeria one of the greatest importers of frozen fish in the world, as she imports over 2 million metric tons yearly to fulfill the demand for fish (FMANR,2008). Fish production through aquaculture is viewed as the only method to solve this problem because wild fish harvest is decreasing on a daily basis as a result of stock depletion, whilst the population is growing. Additionally, the demand that there be a solution to the problem of overfishing of wild fish supplies is an intrinsic requirement for aquaculture. The question of the people's capacity to provide for themselves in terms of food continues to be of the utmost significance. To put it another way, in order to discover solutions to our issues, we need to figure out how to get more out of the resources that already exist in our surroundings. Hunger and malnutrition continue to be one of the most debilitating challenges affecting the majority of the poor in the Niger Delta area and the country as a whole. An increase in the production of fish through aquaculture will help address these issues, which will help combat hunger and malnutrition (Adebayo, 2014). It's possible that the aquaculture industry may need to adopt certain new practices in order to reach its full potential in terms of its contribution to human development, food security, and improved livelihood conditions. These may differ from country to country, and the difficulty is to develop countries that are practical and attainable in light of the existing social, economic, environmental, and political realities.
Statement of the Problem

The development of aquaculture in rural communities in the majority of African countries has been very slow for a number of reasons, including a lack of feeds and expensive seeds (fingerlings), inadequate access to credit, environmental degradation, conflict with other sectors, poor experience of previous attempts to develop aquaculture, inadequate and inappropriate research on the aspects of aquaculture, and a lack of economic viability studies ( Azeza, 2017).

In spite of the fact that Nigeria is blessed with a great number of big rivers, lakes created by humans, and creeks, as well as around 200 nautical miles of marine water that fall inside its Exclusive Economic Zone (Bada and Rahji, 2010). The performance of the fishing sub-sector, on the other hand, is still far below what was expected due to an insufficient supply of fish from domestic sources. The issue is that the overall domestic demand for fish is far higher than the entire domestic production of fish. According to Nnodim (2014), the production of fish produced domestically in Nigeria is around 800,000 metric tons, but yearly demand is approximately 2.7 million metric tons, creating a gap of approximately 1.9 million metric tons. This is made clear by the fact that Nigeria continues to supplement its domestic fish production with fish that is imported into the country. According to another research by Fapohunda (2015), Nigeria spends over N125 billion each year on the importation of fish. In light of Nigeria's enormous potential as an aquaculture producer, the existing scenario, in which the country is dependent on imports, is seen as both unfavorable and sub-optimal for the economy of Nigeria. The persistent importation of fish portends a grave danger for Nigeria in terms of foreign exchange earnings and its drain on the country's foreign reserves. It also portends a loss of employment opportunities for Nigerians, particularly for people living in rural areas, which will exacerbate the country's already high level of poverty.

Recent years have seen the publication of a number of studies on the relationship between indigenous fish farming and the profitability of the fishing industry (Abbas 2015, Zanna, Tijjani, and Musa 2020), Inexplicably, aquaculture in the Niger Delta area, specifically with regard to Akwa Ibom State, has received very little attention, if any at all, despite the fact that it is a viable instrument for maintaining the local economy. In order to fill this void, the researcher plans to investigate the resurrection of aquaculture in the state of Akwa Ibom, which is an effective means of keeping the local economy afloat.
Objective of the Study

The broad objectives of this study if focused on aquaculture renaissance in Akwa Ibom state: a veritable tool of sustaining the local economy. Other specific objectives includes:

To examine the previous state of  aquaculture sector in Akwaibom State.

To determine the economic importance of aquaculture in Akwaibom State.
To ascertain factors influencing the intensity of fish farming in Akwaibom State.
 To investigate  ways to develop the  aquaculture sector in Nigeria. 
Research Questions

The research is guided by the following  questions in line with the objectives

What is  the  state of  aquaculture sector in Akwaibom State?

What is the economic importance of aquaculture in Akwaibom State?
What are the  factors influencing the intensity of fish farming in Akwaibom State?
 In what  ways can  aquaculture  be encouraged in Akwaibom state?

Research Hypothesis

HO: Aquaculture is not veritable tool for sustaining the local economy in Akwaibom state.

H1: Aquaculture is a veritable tool for sustaining the local economy  in Akwaibom state.
Significance of the Study

 The outcome of this study will educate the stakeholders in agriculture sector and the general public on the state of the indigenous fisheries sector in Nigeria with emphasis on ways to develop it and ensure the effective management of the sector.This research will be a contribution to the body of literature in the area of Aquaculture as a veritable tool for sustaining the local economy, thereby constituting the empirical literature for future research in the subject area 
Scope of the Study

The scope of this study borders on Aquaculture renaissance  is a veritable tool for sustaining the local economy. The study will further discuss the state of the indigenous fisheries sector in Nigeria, economic importance of aquaculture and factors influencing the intensity of fish farming. The is however delimited fishing communities like Ibaka and Oron  in Akwa ibom State. 
Limitation of the Study

Like in every human endeavour, the researchers encountered slight constraints while carrying out the study. The significant constraint was the scanty literature on the subject Aquaculture  discourse is vast thus the researcher incurred more financial expenses and much time was required in sourcing for the relevant materials, literature, or information and in the process of data collection, which is why the researcher resorted to a limited choice of sample size covering only EFCC officials in Federal Capital Territory, fishing communities Akwa ibom State. Thus findings of this study cannot be used for generalization for  other  states within Nigeria. Additionally, the researcher will simultaneously engage in this study with other academic work will impede maximum devotion to the research. Howbeit, despite the constraint  encountered during the  research, all factors were downplayed in other to give the best and make the research successful.

1.9. Definition Of Terms

Aquaculture 

Aquaculture is the rearing of aquatic products under controlled environment. The rearing of fish has become important because fish is a cheap and major source of animal protein consumption for Nigerians, especially natives living in coastal communities.
1.10 Organization of the Study

The study is categorized into five chapters. The first chapter presents the background of the study, statement of the problem, objective of the study, research questions and hypothesis, the significance of the study, scope/limitations of the study, and definition of terms. The chapter two covers the  review of literature with emphasis on conceptual framework, theoretical framework, and empirical review. Likewise, the chapter three which is the research methodology, specifically covers the research design, population of the study,  sample size determination,  sample size, abnd selection technique and procedure, research instrument and administration, method of data collection, method of data analysis, validity and reliability of the study, and ethical consideration. The second to last chapter being the chapter four presents the data presentation and analysis, while the last chapter(chapter five) contains the summary, conclusion and recommendation.
CHAPTER TWO

REVIEW OF LITERATURE

2.0 INTRODUCTION

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.
2.1
CONCEPTUAL REVIEW

Concept of Aquaculture

Aquaculture is the rearing of aquatic products under controlled environment. The rearing of fish has become important because fish is a cheap and major source of animal protein consumption for Nigerians, especially natives living in coastal communities. Fishing has become a way of life and the primary occupation of the coastal dwellers that depend on it for their livelihood and subsistence. A gradual decline in capture fisheries production has rapidly widened the gap between the demand and supply of fish, especially coupled with a continually growing population. In Nigeria, fish has been identified as one of the widely distributed animal proteins (Olayiwola (2013)).

Aquaculture, the farming of aquatic organisms, including fish, molluscs, crustaceans and aquatic plants, is often cited as one of the means of efficiently increasing food production in food-deficit countries. In Nigeria, total domestic fish production fluctuated between 562,972 to 524,700 metric tonnes in 1983 to year 2003; while the output of fish farming during this period was 20,476 to 52,000 metric tonnes. Fish farming accounted for between 3.64 and 9.92% of total domestic fish production in Nigeria within this period, while the bulk of production came from artisanal fishing.  Although the outlook of aquaculture production is worrisome given the growing demand for fish and the declining yield of natural fish stocks due to over-exploitation, fish farming still holds the greatest potentials to rapidly boost domestic animal protein supply in Nigeria. According to Raufu,, Adepoju, Salau, and Adebiyi,. (2019), there are about 1.75 million hectares of suitable land for aquaculture in Nigeria and 25% of this will yield 656,820 tonnes of fish per year when placed under cultivation. Similarly, Joshua Abari, and Usman (2012). reported that there about 1.5 million hectares of floodplains and swampland in the Niger Delta hydro-ecological zone which are suitable for fish farming and can produce about 60,000 metric tonnes of fish per year. Furthermore, about 6,450 tonnes of fish can be produced annually from 75,000 hectares of coastal lagoons 

World Aquaculture and Capture Production Aquaculture and capture fisheries supplied about 142 million tons of fish across the world in 2008, providing an estimated apparent per capita supply of about 17kg (live weight equivalent), with aquaculture accounting for 46 percent of the total food fish supply (Food and Agriculture Organization, 2010). Aquaculture has mainly been a developing world activity, particularly on the Asian continent. Asia accounts for 87% of the world aquaculture production by weight, while China alone is responsible for about 68% of the global aquaculture production. Also, Southeast Asia and India were responsible for about 15% of aquaculture production in 1997 (Delgado et al., 2013). According to United Nations Food and Agriculture Organization (2010), aquaculture continues to be the fastest-growing animal-food-producing sector and to outpace population growth, with per capita supply from aquaculture increasing from 0.7kg in 1970 to 7.8kg in 2008 and an average annual growth rate of 6.6 percent. While production of fish from aquaculture was less than one million ton per year in the early 1950s, production was 52.5 million tons in 2008, with a value of US$ 98.4 billion. World aquaculture is mainly dominated by the Asia-pacific region, which accounts for 89 percent of production in terms of quantity and 79 percent in terms of value. This dominance is as a result of China‟s immense production, which accounts for 62 percent of the global production in terms of quantity and 51 percent of the global value. The Caribbean and Latin America showed the highest average annual growth in the period 1970-2008 (21.1 percent), followed by the Near East (14.1 percent) and Africa (12.6 percent). In Europe and North America, the average annual growth in aquaculture 10 production has reduced significantly to 1.7 percent and 1.2 percent respectively (FAO, 2010). The fish sector is a viable source of income and livelihood for millions of people around the world. Employment in aquaculture and fisheries has grown significantly in the last thirty years, with an average rate of increase of 3.6 percent per year since 1980. It is estimated that in 2008, 44.9 million people were directly engaged, full time or more frequently, part time in capture fisheries or in aquaculture and at least 12 percent of these were women. This figure represents a 167 percent increase compared with the 16.7 million people in 1980. It has also been estimated that for each person employed in aquaculture production and capture fisheries, about three jobs are produced in secondary activities, including post-harvest for a total of more than 180 million jobs in the whole of fish industry (Satia 1990).
On the average, each jobholder provides for three dependants. Thus, the primary and secondary sectors support the livelihoods of a total of about 540 million people, or 8.0 percent of the world population (FAO, 2010). On the African continent, more than 10 million people rely on fisheries as a vital entrepreneurial activity. Over 2.5 million fishers make business opportunities. For most of them, the fishing industry is a good avenue for generating income. Of Africa‟s more than 800 million people over 200 million are regular fish eaters. To them, fish is an essential part of their nutrition, accounting on the average for 22% of their animal protein intake reaching up to 70% in some countries (World Fish Centre, 2005). In Nigeria, the actual total domestic fish production in 2005 was about 579,500 metric tons. Annual national demand stands at about 1.5 million metric tons leaving a deficit of 11 about 920,500 metric tons (Adamu, 2007). According to Omitoyin (2007), Nigeria is blessed with suitable land where both freshwater, brackish and marine fish species can be cultured. If this available land is put into proper use, fish production will increase significantly. Table 2.1 shows fisheries and aquaculture production and utilization around the world from year 2007 to 2012. Thomas (1994) stated that intensification of fish production from pools in African floodplain, through water management, fertilization and stocking with fingerlings, was technically a success. He found out that fish production per hectare was 171% greater in managed ponds compared with unmanaged ponds and in terms of income derived from labour inputs for pond management, the returns per man hour compared favourably to alternative activities. Satia (1990) observed that since 1984, there has been a surge of interest in large scale commercial fish farms owned and/or operated by a new breed of influential, wealthy and sometimes knowledgeable or skilled Nigerians, whose interest in the subsector has been kindled by various administration on one hand and by a series of reforms enacted by Government in favour of agricultural development after the oil boom era, on the other hand. In the private sector there were about 2000 rural fish ponds, 3000 homestead ponds and over 50 commercial farms. In the public sector, there were more than 30 fish seed production units and hatcheries, a large pool of trained manpower, as well as training and research facilities for aquaculture. However, most public sector units were operating below capacity as a result of insufficient and unreliable release of funds, inadequate input supplies, management problems and insufficient staff motivation. Progress in the private sector on the other hand, was hampered by 12 inadequate supply of quality fish seed and feed, painful procedures to have access to land and credit facilities.

Overall objectives of aquaculture

The overall economic objective of aquaculture (the rearing of fish and other aquatic organism in an enclosed water body called pond) is to produce maximum weight of marketable fish or shrimp from a given volume of water in a shortest time at the least cost (Ugwumba. and Nnabuife,  2008).  According to Duarte and Phelps (2000), the total production of fisheries in 2004 was 140.5million tonnes of which aquaculture contributed 45.5 million tonnes or about 32% of the total world production. There have been consistent calls for increased investment in aquaculture to boost fish production in developing countries (such as Nigeria). Report of successful introduction and adoption of homestead fish production had been given by the Ogun State Agricultural Development Programme (OGADEP 2004).

Talabi (2004) stated that statistics and researches have further shown that meat protein shortage continues to increase everyday in Nigeria, despite various efforts to improve its productivity in the field of cattle production and the price of beef has become unaffordable for an average consumer. The awareness of the need for adequate protein in human diet has greatly increased in many developing regions of the world and fish has been widely acknowledged as a rich source of dietary protein (Ajayi 2001). Yunusa (2019). projected that fish demand would increase from 1.392 million tones in 2001 to about 1.688 million tones in 2010. Recent accounts show that domestic demand (because of progressive increase in the Nigeria population with over 140 million people) for fish in Nigeria could not be met only by dependence on artisanal fisheries, which experts say is fast depleting (Ojo and Fagbenro, 2004).  This observation, contradicts the report of the FAO-World Fish Center workshop on small-scale aquaculture in Sub-Saharan Africa in 2004, which\identified Nigeria as one of the country in the region with great potential to attain sustainable fish production, via aquaculture considering extensive mangrove ecosystem available in the country (FAO 2005). The annual state of economic report by sector published by Central Bank of Nigeria shows that, Nigeria imports over US$200 million worth of frozen fish per annum. This, however, accounts for over 50% of fish consumed annually to offset the gap in the domestic demand in the country (CBN 2006).

Fish farming activity in Nigeria

Fish farming activity in Nigeria started about 50 years ago, with the establishment of a small experimental station at Onikan Lagos and an industrial farm about 20ha at Panyam in Plateau State by Federal Government. This generated a lot of interest in fish farming with the involvement of other levels of government and some private establishment (Longhurst, 1961). Fish farming generates employment directly and indirectly in terms of people employed in the production of fishing output and other allied business, it also generates income for all categories of people involved in fish farming and thus contributes to the national income. When compared with livestock, it requires less space, time, money and has a higher feed conserving rate.  Out of 35grams of animal protein per day per person recommended by F.A.O, less than 7 grams is consumed on the average (F.A.O., 1991). As a result of this, many Nigerians suffer from protein deficiency due to low protein intake.  Nigeria has become one of the largest importers of fish in the developing world, importing some 600,000 metric tons annually. To solve the country’s high demand for fish, Nigerians must turn to their under-utilized inland water for improved fish production and aquaculture. Aquaculture expansion, moreover, has been a slow process, as private sector fish farmers have faced major constraints, including lack of seed and quality feed. 

 Indigenous Fishing Practices in Nigeria 

Artisanal fisheries in Nigeria is based on the use of indigenous traditional gears/crafts. Ajayi and Talabi (1992) defined a fishing gear as any implement used in catching fish. Cushing (1997) recognized four traditional practices of catching fish: by hook and line, driftnet or gill net, by parse seine and by trawling. FAO (1987) listed fishing gears to include: hook lines, fish baskets, clap nets, seines, gill nets, traps and pots. The changes of season often necessitate an almost complete switch-over to different types of fishing gear several times per year as described by Annune and Ogbe (2000). In Nigeria, gears used by fishermen are distributed according to tribal pattern (Annune and Ogbe 2000). Thus gears are referred to as Jukun gear, Tiv gear, Nupe gear, Agatu gear or Gwari gear.
Present level of fish production in Nigeria 
In Nigeria, fish amounts to about one fifth of total supply of animal protein and this will rise in about five folds over the last forty years from 20million metric tons to 98million metric tones by the year 2010 (F.A.O, 2000). Fish alone contributes, on the average, 20-25% per caput animal intake and could be as high as 80% in coastal and riverine communities (FAO, 1998). Tobor (1992) and Ajana (2002) reported that the average annual demand for fish in Nigeria between 1995 and 2000 was established at Impact of fish farming on poverty alleviation in Ekiti 457 1.22million metric tones and that this might increase to about 1.425million metric tones by the year 2005. FAO (2000) estimated the projected population and fish demand/supply from 1997 to 2015, with domestic fish production by the year 2007 as 0.77million tones. 

Fish Trade In Nigeria 

In Nigeria, fish is sold fresh or as dried, smoked or roasted and dehydrated in the remotest small villages or towns along the riverside fish markets (Ladipo, 1974). Fish marketing according to him is almost entirely in the hands of women who are often the wives of family members of the fishermen. Even when fish are to be smoked before being taken to the market, fishers usually first sell their catch to their women-folk, who take charge of the smoking and marketing. Fish processors or merchants usually travel long distances to purchase fish directly from the fishers. This unprocessed or sometimes processed fish is smoked to change its form from fresh to dry fish in order to prolong its storage life and prevent losses resulting from decay. These fish merchants then carry out wholesaling of 26 the fish to the retailers who in turn sell to prospective fish consumers in small quantities as well as operators of restaurants and hotels (Coul, 1993) Despite the large quantity of fish capture from artisanal fishing and aquaculture, the country still depends heavily on fish importation to meet her requirements. The total quantity of international trade of fishery commodity by Nigeria in the fishery statistics report of FAO (2000) and FAO (2004) as well as the total value of the trade in monetary term show that the country is spending huge sums of money on importation of fishery products to meet her domestic consumption requirement.

Nigeria fishing industries and demand for fish

The Nigerian fishing industry comprises of three major sub sectors namely the artisanal, industrial and aquaculture. The awareness on the potential of aquaculture to contribute to domestic fish production has continued to increase in the country. This stems from the need to meet the much needed fish for domestic production and export. Fish species which are commonly cultured include Tilapia spp, Heterobranchus bodorsalis, Clarias gariepinus, Mugie spp, Chrysichthys nigrodigitatus, Heterotis niloticus, Ophiocephalus obscure, Cyprinus carpio and Megalo spp. Fish culture is done in enclosures such as tanks.The aquaculture sub sector contributes between 0.5% and 1% to Nigeria’s domestic fish production.

The rapid increase in population of the world has resulted in a huge increase in the demand for animal protein (which is essentially higher in quality than plant protein). The average protein intake in Nigeria which is about 19.38/output/ day is low and far below FAO requirement of 65g/ output/day. The nutritional requirement is particularly crucial in a developing country such as Nigeria where malnutrition and starvation are the major problems faced by million of rural dwellers .The low protein intake is an indication of shortage of high quality protein food in the diet of Nigerians. The consumption has been estimated to be 1.56267metric tones Tabor (1990).  Although fishing started over 40 years ago, aquaculture has not significantly contributed to domestic fish production. Equally estimated was the possible creation of 30000 jobs and generation of revenue of US$160 million per annum by the aquaculture industry.  Fish has been recognized to contribute 55% to the protein intake in Nigeria. However, local fish production has been below consumption with imports accounting for aboutUS$48.8m in 2002 (Central Bank of Nigeria 2004).Despite the increase in the major sources of animal protein such as livestock and poultry industries, the problem of protein deficiency still continues unabated. The protein deficiency in diet is equally associated with the inability of fish farming industry to supply the required quantity of fish.  The situation causes poor health, low efficiency, low productivity and poor standard of living and decline in the contribution of fishery industry’s contribution to the Gross Domestic Product (GDP).The industry now contributes only2.0% of the GDP and accounts for 0.2% of the total global fish production. Nigeria is one of the largest importers of fish with a per capita consumption of 7.52kg and a total consumption of 1.2million metric tones with imports making up about 2/3 of the total consumption. This indicates the large deficit in fish supply in Nigeria (Olopade and Adeokun, 2005). 

Economic consideration in fish culture system 

System of culturing fishes based on economic or commercial consideration can be grouped into three namely; extensive, intensive and semi-intensive system (Gupta and Gupta, 2006). 

Extensive system: - It‟s the least managed culture practice where there is a modest yield. It adopts the traditional technique of culture which depends on natural productivity of the pond. Some fish obtain their food exclusively from plankton e.g. Silver carp. Others such as Tilapia feed on plankton and also on bottom materials. Common carp is an efficient bottom feeder while others like grass carp consume large quantities of higher plants. Such fishes have been cultured without artificial feed but with pond fertilization. 

Intensive system: - This system involves the adoption of full culture techniques including maximum feeding, water quality control, scientific pond design, full measure of stock manipulation, disease control, pond fertilization, scientific harvesting etc. With this system, maximum yield per unit of space and effort is a primary concern and highly nutritional artificial feed are used. The investment is quite huge i.e. it‟s characterized by high level of inputs and high rate of production. Examples are fish culture in spring-fed raceways, culture in recirculation system and net pens in the sea. 

Semi-intensive system: - This system of farming takes full advantage of the natural productivity of the aquatic environment and as well as using prepared feed as supplements to increase yield further. The additional yield of fish resulting from additional feeding is profitable. 

Design consideration in fish culture system 

Culture practices also vary in magnitude and intensity, ranging from homestead (backyard) units to large scale commercial ventures. They include culture in raceway farms, culture in cage farm, pond culture, flow-through culture, culture in tank etc (Gupta and Gupta, 2006). Raceway farms: - Raceway farms are farms designed or constructed in a way to have regular and abundant flow of good quality and well-oxygenated water. The main sources of water are springs, streams, deep wells or reservoirs. The raceway may be „earthen‟ or made of concrete or cement blocks. The earthen raceways can be lined with plastic material to reduce loss of water through seepage. Raceway farms may be in series or parallel design and the design of a raceway requires the use of the contour of the land. Generally, a slope of 1-2% is suggested. One section of a raceway can be about 30m long, 2.5-3.0m wide at the bottom and 1.0-2.0m deep. A raceway farm may consist of 15 to 20 or more segments. All segments should be straight so as to ensure uniform flow of water and each segment should have a separate feeder channel. Therefore, it is important to have water control structures or weirs to regulate the flow and depth of water. Such structures are reinforced concrete, concrete blocks, culverts and metal sheet. In order to ensure regular water supply to raceway farms, a storage reservoir proves to be beneficial, if it is constructed near the mouth or beginning of a raceway system. Similarly, a suitable suction device is important for cleaning raceway bottoms. 

Cage farm: - This culture practice of raising fish is particularly unique in that the fish to be cultured are kept in cages of metal mesh, nylon or bamboo mesh, left in the  flowing water. Generally, floating-type of cages are used but submersible and rigidwalled cages are also used. The floating type consists of a floating unit in the form of a framework and a flexible mesh-net cage-bag suspended under it. The floating unit may consist of empty barrels and Styrofoam polythene pipes. Nylon is commonly used for the net but woven split bamboo or weld-mesh can also be used. Cages of underwater net volume of 200 and 500m3 are the most preferred ones. It‟s always advisable to have double netting, the outer one serving as a predator net to protect the inner one where the fish stock is kept. When welded, tubular metal or Poly Vinyl Chloride or fiberglass tubing is used for the framework, there is greater flexibility in shapes and sizes of the cages. There are seven ways of arranging the cages in a cage farm. It is advisable to moor cages to a jetty with easy approach, in order to facilitate work and reduce labour costs. Depending on the local conditions, the cage farms may also be installed farther away from the coast and there will be a floating house for the caretaker and a boat to have an access to the farm. 

Pond farms: Ponds are bodies of quiet standing waters with only slight wind action. Most ponds used for fish culture are man-made. Ponds are of different categories e.g. embankment and excavated ponds. Embankment ponds are formed by building up a dam, dike or similar above ground structure to impound water. These are the most common ponds used for fish culture because they can be constructed in a great range or topographic conditions. Excavated ponds on the other hand, are ponds constructed by removing soil from an area to form a hole that is then filled with water. They are constructed in an area with a relatively flat topography and removal of water from such ponds is usually by pumping. The ponds may be rained and may have inlet and outlet systems for water supply. The water supply may be from a stream or from underground 24 wells. The water retaining ability of the pond depends on soil composition of pond bottom and subsoil water level. The natural biological productivity of such ponds depends on soil and water qualities. The carrying capacity of still-water ponds is enhanced by manuring/fertilization and ensuring water quality control. 

Flow-through farms: - The real breakthrough in fish culture came with the construction of the flow-through system after realization that not the size of the water area but the quantity of water flowing through limited the yield. Fish culture in flowthrough system is a type of intensive culture where the fishes are densely stocked in a long and narrow tank in which there is continuous and abundant flow of water. The fishes are stocked on the basis of the volume of inflowing water and they are fed pelletized and properly formulated feed. A continuous water flow ensures sufficient oxygen supply and flushes away metabolic wastes. The flow-through culture practice relies upon abundant and continuous water supply. The most intensive common carp production rate of 980 metric tons/hectare has been achieved at the Tanaka Runningwater fish farm in Japan where there‟s plenty supply of running water of high dissolved oxygen content. 

Tank farms: - As against the ponds, the tanks are made of concrete, fiberglass, marine plywood, metal or other hard substances. As regards their shape, the tank farms may be circular or rectangular in design. Concrete cement tanks may be circular or rectangular. Water inlets are arranged on the wall in order to ensure proper circulation of water. Circular tanks used for catfish culture range up to 6m in diameter and 0.8m in depth, with a gradient of approximately 5cm from the circumference to the central drain. Rectangular tanks may be 8.0m long, 25 1.0m wide and 75cm deep. The bottom may be slopy towards one end or towards the middle for better cleaning and draining. Fiberglass tanks are generally circular in outline and „fiberglass‟ is a popular material for tank construction as it is light and strong.
AQUACULTURE RENAISSANCE  A VERITABLE TOOL OF SUSTAINING THE LOCAL ECONOMY

Millennium Development Goals (MDGs) are a set of eight goals set by the United Nations (UN) and these goals are targeted at reducing poverty globally.The World Bank (2001) put poverty index (Poverty Line Value) at $1 per person per day for extreme poverty and $2 per person per day as general poverty line. For many people in the developed world $1 is pocket change, perhaps used towards buying a cup of coffee or a lottery ticket. Yet for millions of people living in poverty in Nigeria, $1 is more than they have to spend each day on food, shelter, clothing, health and education; it‟s the mark of absolute poverty.In spite of this bleak report, all hope is not lost as fish farming, a powerful blue revolution, offers a huge ray of hope. Money realized from selling fish provides an important contribution to household spending. Also, government revenue from industrial or large scale fish farming can be used to support economic growth and can be specifically targeted towards pro-poor investments which will go a long way in reducing extreme hunger and poverty. According to FAO (2010), it‟s estimated that for each person employed in aquaculture production, about three jobs are produced in secondary activities, including post-harvest, for a total of more than 180 million jobs in the whole of fish industry. On the average, each jobholder provides for three dependants. Contribution of aquaculture.industry is not only limited to provision of job opportunities to rural, peri-urban and urban population. It also provides a new livelihood of higher income other than other agricultural activities in many countries. For example, economic return from pond fish culture is usually 4 6 times of the return to the same area of crops in China, which significantly contributes to poverty alleviation.

Additionally, Fish is a vital component of diet in many parts of the world including Nigeria and Akwaibom state in particular, complementing the carbohydrate-based diet of the poor; and providing an important part of children‟s nutrition which helps their development. Regular eating of fish reduces malnutrition associated with a lot of infant deaths. In a developing Country like Nigeria, staples such as rice, maize and cassava make up the bulk of food consumed by the people and most of these staples are either lacking in essential nutrients or contain essential nutrients in minute quantity. Fish is an alternative source for the supply of these vital nutrients particularly fatty acids that are important for the development of the brain and the body. According to World Health Organization (2000) nearly 30% of humanity, including infants, children, adolescent, adults and elderly within the developing Countries are currently suffering from one or more of the multiple forms of malnutrition, food insecurity and abject poverty. Fish farming, therefore, can play an effective role in reducing infant mortality which is goal number four of the MDGs.

Income from fish farming and nutritional benefits from fish can improve maternal health and these will go a long way in reducing the menace of maternal death not only in Ondo state but throughout Nigeria. Fish consumption during pregnancy and lactation further improves the nutritional and health status of women, thus reducing vulnerability to diseases. Fish flesh is a valuable source of nutritive elements such as calcium, potassium, iron, phosphorus, selenium and vitamins such as A, B and D which help in promoting the health of women during pregnancy and after child birth (Ward, 1996). Fish protein is vital in improving the overall quality of a mixed diet and thereby, helps in improving maternal health.
Problems Associated with Aquaculture  in Nigeria 

In contrast to the rest of the world, per capita fish consumption in sub-Saharan Africa including Nigeria has declined to almost half of the global average and despite suitable natural conditions; aquaculture provides only 2 percent of the region‟s supply of fish and little economic growth, employment and foreign exchange (World Bank, 2006). Past aquaculture development efforts have largely failed due to weak institutions, poor access to finance and a heavy reliance on failing government extension services and seed production. The focus on subsistence aquaculture may also have been misguided, as it often lacks the driving force of market demand and impetus provided by commercial reality. The use of many small production units, mainly earthen ponds of less than 0.04 hectare in size, characterizes fish farming in Nigeria and Ondo State in particular. Other notable constraints to fish farming in the Country are inadequate supply of high quality formulated fish feeds particularly for fingerlings and brood stock, inadequate credit facility, non availability of improved species of fingerlings, the use of rudimentary technologies, difficulty in accessing land for fish production and inadequate extension services (Tobor,1985). Also, fish farmers get little return for their efforts due to the activities of middlemen. Hence, there are low returns in terms of fish farm income to them. This, therefore, contributes to some forms of poverty among the fish farmers. Esobhawan (1986) identified scarcity of feeds, inadequate training and insufficient supply of fingerlings as the main constraints hampering the development of fish farming in Akwaibom State.

Artisanal fishing in Nigeria according to Moses (1983), is associated with a number of characteristics, which include its labour intensive nature, non-availability or poorly developed infrastructural facilities such as storage and processing plants. Other problems associated with artisanal fisheries as identified by Worby, (2011)., include the difficulty involved in evacuation and distribution of fish products from hardly accessible fishing units scattered in remote villages. These characteristics contribute significantly to the high percentage of fish spoilage and wastage and hence poor returns on investment by fishermen. The potentials for large scale increase in fish production in Nigeria according to Lawal (2002) is reduced as a result of problems of water weeds, prohibitive cost of fishing inputs, poor monitoring and surveillance mechanism on the water bodies, poor management of some water bodies 28 and non continuity in the sensitization of fishermen. Other reasons cited as problems associated with artisanal fishing in Nigeria include: nonrendering of proper fish production records, communal crisis in some fishing areas, non-implementation of fishery policies and policy inconsistency (Akeredolu, 1990).

The major constraints to fish farming were identified to be those of environmental impacts of aquaculture operations that is water pollution (Spaulding and Blasco,1997) inadequate supply of fingerlings, inadequate information and feeds supply (Assiah, 1997).  In spite of the ever-increasing growth being witnessed by other major sources of animal protein such as livestock and poultry industries, this problem of protein deficiency has continued unabated. The need therefore arose, to explore aquaculture as a means of curbing this menace. 

Prospects of Fishing Culture 

The story of aquaculture in Nigeria is essentially the story of catfish culture and the hope of fish supply in Nigerian hangs son its development and culture. Recent trends all over the world, point to a decline in landing from capture fisheries, indicator that fish stocks have approached or even exceeded the point of maximum sustainable yield. Aquaculture therefore remains the only viable alternative for increasing fish production in order to meet the protein need of the people. The vast Nigerian aquatic medium of numerous water bodies like rivers, streams, lake reservoirs, flood plains, irrigation canals, coastal swamps offer great potentials for aquaculture production, if optimally utilized. 

Constraints to modernization of aquaculture in Nigeria

Constraints to modernization of aquaculture in Nigeria  among other factors are:  A serious shortage of trained manpower  

Lack of knowledge on profitability of aquaculture as an industry  Limited availability of fund (or capita)  Inadequate data base on the biology and ecological requirements of endemic fish species with aquaculture potentials.  Insufficient data on production and management techniques, and  Lack of rational aquaculture development planning The food and agricultural organization of the united nations (2006) stated that Nigeria is a protein deficient country. The protein deficiency in the diet can be primarily remedied through the consumption of either protein-rich plant or animal food stuffs. The steadily growing importance of fish farming has compelled improvements in the technologies necessary for securing the initial and basic requirements for productive aquaculture; namely, the production of fish seed for stocking. Fish culture today is hardly possible without the artificial propagation of fish seeds of preferred cultural fish species (Pillay, 1976). The need for the production of quality fish seed for stocking the fish ponds and natural water bodies has increased steadily. Artificial propagation methods constitute the major practicable means or providing enough quality seed for rearing in confined fish enclosure waters such as fish ponds. Reservoirs and lakes (Biswes 2019). 

Apart from being able to obtain quality seed, artificial propagation technique can also be used to develop strains superior to their ancestors by the method of selective breeding and hybridization. Depending on the perfection of the system, at least 65% of the eggs produced can be raised to viable fingerlings against less than 1% survival rate in natural spawing. 

The most popular fish species that have proved desirable for culture in Nigeria are he Cllariid fishes; C. garipinus, Heteroclarias sp. And heterobranchus species (Adekoya et al, 2006). The African catfish (C. garieinus)as an important food fish in Nigeria has remained an important candidate for research. In Ogun State, the importance of C. gariepinus has been no less than elsewhere in Nigeria based mainly on the farmers’ and consum,ers’ preferences (Adekoya et al, 2006).
2.2THEORETICAL FRAMEWORK

Cobb Douglas production function.

In agricultural production, the physical inputs including land, labour and capital are arranged into a farm firm whose ultimate goal may be maximization of profit, minimization of cost, maximization of satisfaction or a combination of some or all of these (Olayide and Heady, 1982). Oji (2002), described production as a process whereby some goods and services called inputs are transformed into other goods and services called outputs or products for the purpose of maximizing returns, profit and welfare. Resource use is used to designate the allocation of farm resources such as land, labour, capital and management in their various forms among competing alternatives (Upton, 1973, Olayide and Heady, 1982). Its focal concern is on how to derive maximum returns such as profit, food calories or national income from existing or given resources that are generally scarce and limit the output level of the agricultural sector. 

Olukosi and Ogungbile (1989), listed several functional forms or algebraic equations that can be used to derive a production function. These are linear, Spillman, Quadratic, Cobb-Douglas and Square root functions. The linear production functional form is not a good measure of an optimum. The coefficient assumes constant marginal productivities (Coelli et’al 1998) The quadratic function is used to measure the direct effect of input on output. It has the advantage of being differentiable twice thus making it possible for first and second conditions for optimization to be established (Olayide and Heady, 1982). Upton (1979) stated that the quadratic function could never show both increasing marginal products at low level of input and decreasing marginal products at higher levels of inputs in the same equation. The functional form popularly used by researchers is the Cobb Douglas production function. The model according to (Coelli et’al 1998) has been applied to single enterprise farms and multiple enterprise farms. The function he went further cannot show both increasing and diminishing marginal returns in a single response curve and as a result, it does not give 31 a technical optimum, which may lead to over estimation of the economic optimum. Despite these disadvantages, researchers still find it useful in analyzing data where many variable inputs are involved and it is expected to measure returns to scale, intensity of factors of production, over all efficiency of production as well as provide a means of obtaining coefficient for linear programming model and budget. It can also provide means of obtaining coefficients for testing hypothesis (Upton, 1979).

2.3 EMPIRICAL STUDIES

All farms operate at less than profit maximizing scale and most operate at less than minimum efficient scale. Also, El – Naggar, Nasr – Ala, and Kareem (2008) examined the economics of fish farming in Behera Governorate of Egypt. They found out that, high prices f fish feed; declining fish prices and lack of finance were the top ranking serious constraints facing fish farmers in that area. Feed costs per kg of fish were LE 3.87, representing 58.9% of the production costs. The break – even analysis showed that average production costs of LE 6.57 per kilogram of fish while the sales price is LE 7.5/kg. the findings also reveal that quantity of fish seeds is a notable and significant factor contributing to the fish arming enterprise in the study area Kassli, Baruwa ans Mariama (2011) analyzed the economics of inland fishing, aquaculture and fish marketing in Niamey and Tillabery areas of Niger Republic. The study showed that both the aquaculture and inland fish production were profitable with a rate of return of 61% and 320% respectively while two types of fish marketing channels were identified. Yesuf et al. (2002) assessed the economics of fish farming in Ibadan Metropolis, Nigeria. The study revealed that ,most farmers with secondary education and above operate at small scale level with an average of three (3) ponds. Fish farming practiced polyculture fish farming. Clariasspp is the most raised fish species followed by Heteroclariasspp. The gross margin analysis revealed that medium scale farmers derived the highest return of N1.55 for every one naira expended. This is followed by large scale farmers at N1.55 for every 1 Naira compared with only N1.34 for every 1 Naira spent by small scale farmers. 

Abbas(2015) examined the economic analysis of fish farming and its contribution to household poverty alleviation in Akure South and Owo Local Government Areas of Ondo State, Nigeria. A multi stage sampling technique was used to select 100 fish farmers for the study during the 2013 production cycle. Data obtained were analyzed using descriptive statistics, net farm income analysis, Tobit regression model, expenditure approach of determining poverty line, Foster, Greer and Thorbecke technique and z-test. Results of the study showed that 63% of the fish farmers were still within the economically active age bracket of 20-49; 80% of the respondents had tertiary education while 70% had an average of 4 years of farming experience. Earthen pond was used by about 78% of the respondents to culture fish; 88% of the farmers practiced monoculture while 12% practiced polyculture. Significant determinants of intensity of fish farming were pond size (0.0004), number of ponds (0.1051), feed (0.6411), start-up capital (-0.6771), labour (-0.0003), years of experience (0.0105) and level of education (0.0169). An average quantity of 3,097.00 kilogram of table size fish was harvested from an average pond size of 353.00m 2 at the end of the production cycle. The net farm income analysis showed that fish farming was profitable in the study area with a profit of N2,432.37/m2 being realized by a farmer at the end of the production cycle. At 0.05 probability level, the calculated z value was statistically significant and thereby ascertained the positive contribution of fish farming to household poverty alleviation. Notable problems facing fish farmers were high cost of fish feed (33.06%), inadequate capital (22.98%) and inadequate market (12.09%). The study recommended that farmers should be trained on how to compound feed used in raising fish. It is also recommended that increased credit facilities toward aquaculture by financial institutions will help farmers to expand their scale of operation and practice modern culture system such as re-circulatory aquaculture system.
Ajao (2006), found that 80% of fish farmers in Oyo State, Nigeria, operated less than two (2) which could not capture economy of size. More than 90% of the respondents distributed their fish at the site while 60% had little access to extension agents. Meanwhile fish farming was found to be profitable. Kudi, Bakio and Atala (22008) examined the resources, cost and returns and other factors affecting fish production in Kaduna State, Nigeria. The study revealed tat land, water, labour and capital were the man resources employed in fish production. Then costs and returns analysis indicated that variable cost constituted 97.63% of the total cost of fish production in the study area, while the fixed cost constituted 2.37%. amongst the variable inputs, fingerlings/juveniles (42.82%) and feed (34.70%) constituted the highest (77.52) to cost of production, while hire labour constitutes 16.91%. the cost of production was N571, 231.79, the total revenue of N5, 853, 625.64 and the net income was N5, 282, 93.85 indicating that fish production was highly profitable.

Nandu; Gunn; Adegbiye and Mongalaku (2014) conducted a study on the assessment of fish farmers’ livelihood and poverty status in Delta State. Their findings of this study suggest that the livelihood status of the famers has improved in terms of socio-economic condition, quality of food consumed, housing condition and savings among others, yet, the farmers are relatively poor. The positive social and environmental attributes of agriculture makes it an attractive entry point to improve the livelihoods and determinate poverty among the poor rural fishing households. Adequate fishing can ease under-nutrition, improve income status and serve as a means of agricultural diversification to alleviate poverty and ameliorate standard of living. Even though, the study found that improvement in the livelihood status f fishing households was recorded, their livelihood status is still below the annual minimum income of an average Nigerian, with a high poverty gap.

Mario (2020) investigate the socio-economic analysis of fish farming in Yewa and Ijebu Division Area of Ogun State The study was based on primary data collected from 120 respondents in the study area. Multistage sampling techniques were used to randomly select the communities that were visited. In terms of age, evidence on shows that majority (60.0 per cent) of the sampled fish farmers, in the study area have their falling between 31 and 40 years. As much as 3.3 per cent were aged, while youths (30 years or younger) featured less prominently (11.7 per cent) among the farmers. 70.8 per cent of the fish farmers were males: it also shows that majority (92.5 per cent) of the fish farmers were married as expected. Meanwhile, results show that all the fish farmers (100.0 per cent) possess some formal education, which is predominantly at the tertiary level; Majority, 58.3% of the sampled fish farmers are also Muslim by religion with 5-10 years fish farming experience by majority. The results also show the distribution of the budgetary analysis of fish production in the study areas. It shows that the mean of the total variable cost is positively signed (N4048275.00), the mean of the gross margin is also positive (N2657463.33), total cost is (N4187853.89), total revenue is (N 1390811.66), the net income is also positively signed (N 2797042.22) while the mean of the total fixed cost is (N 139578.89). This implies that the level of profitability of fish farming in the study area is positive, since the above table shows the net income to be positively signed. Based on the findings of this study, it is recommended that: The major constraint impeding expansion of fish production in the study area was financial problem. Therefore, credit should be made available for fish farmers

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
INTRODUCTION

In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.
3.2
RESEARCH DESIGN

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e., mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research.
3.3
POPULATION OF THE STUDY

According to Udoyen (2019), a study population is a group of elements or individuals as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex or specific interest. The emphasis on study population is that it constitute of individuals or elements that are homogeneous in description.

The main focus of this study is to Aquaculture renaissance  is a veritable tool for sustaining the local economy using Akwaibom state as case study. Two fishing communities were selected   forms  the population of the study. The two fishing communities selected includes:  Ibaka and Oron  in Akwa ibom State.
3.4
SAMPLE SIZE DETERMINATION

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics in like similitude (Udoyen, 2019). In this study, the researcher adopted the convenient sampling method to determine the sample size.
3.5
SAMPLE SIZE SELECTION TECHNIQUE AND PROCEDURE

According to Nwana (2005), sampling techniques are procedures adopted to systematically select the chosen sample in a specified away under controls. This research work adopted the convenience sampling technique in selecting the respondents from the total population.

In this study, the researcher adopted the convenient sampling method to determine the sample size. Out of all the entire population of the selected fishing communities in Akwaibom State, the researcher conveniently selected eighty (80)  educated commercial fish farmers  as the sample size for this study. According to Torty (2021), a sample of convenience is the terminology used to describe a sample in which elements have been selected from the target population on the basis of their accessibility or convenience to the researcher.
3.6 
RESEARCH INSTRUMENT AND ADMINISTRATION

The research instrument used in this study is the questionnaire. A survey containing series of questions were administered to the enrolled participants. The questionnaire was divided into two sections, the first section inquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions. Participants were required to respond by placing a tick at the appropriate column. The questionnaire was personally administered by the researcher.
3.7
METHOD OF DATA COLLECTION

Two methods of data collection which are primary source and secondary source were used to collect data. The primary sources was the use of questionnaires, while the secondary sources include textbooks, internet, journals, published and unpublished articles and government publications.
3.8
METHOD OF DATA ANALYSIS

The responses from the field survey will be  analyzed using simple percentage, mean and standard deviation which provided answers to the research questions. In analyzing data collected, mean score will be used to achieve this. The four points rating scale will be given values as follows:

SA = Strongly Agree

4

A = Agree


3

D = Disagree


2

SD = Strongly Disagree
1

Decision Rule:

To ascertain the decision rule; this formula was used

	4+3+2+1 =10

      4           4


Any score that was 2.5 and above was accepted, while any score that was below 2.5 was rejected. Therefore, 2.5 was the cut-off mean score for decision taken. Hypotheses was tested using Chi-Square statistical package for social sciences (SPSS).

3.9
VALIDITY OF THE STUDY

Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
3.10
RELIABILITY OF THE STUDY

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017) the range of a reasonable reliability is between 0.67 and 0.87.
3.11
ETHICAL CONSIDERATION

The study was approved by the Project Committee of the Department.  Informed consent was obtained from all study participants before they were enrolled in the study. Permission was sought from the relevant authorities to carry out the study. Date to visit the place of study for questionnaire distribution was put in place in advance.

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

4.0 INTRODUCTION

This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. A total of eighty (80) questionnaires were administered to respondents of which only seventy-seven (77) were returned and validated. This was due to irregular, incomplete and inappropriate responses to some questionnaire. For this study a total of 77 was validated for the analysis.

4.1
DATA PRESENTATION
Table 4.2: Demographic profile of the respondents

	Demographic information
	Frequency
	percent

	Gender

Male
	
	

	
	42
	54.5%

	Female
	35
	45.5%

	Age
	
	

	25-30
	15
	19.5%

	31-35
	19
	24.7%

	36-40
	23
	29.9%

	41+
	20
	25.9%

	Marital Status
	
	

	Single
	30
	39%

	Married
	44
	57.1%

	Separated
	0
	0%

	Widowed
	3
	3.9%

	Education Level
	
	

	WAEC
	15
	19.4%

	BS.c
	51
	66.2%

	MS.c
	11
	14.2%

	MBA
	00
	0%


Source: Field Survey, 2022

4.2 DESCRIPTIVE ANALYSIS

Question 1: What is  the  state of  aquaculture sector in Akwaibom State?

Table 4.2: Respondent on the  state of  aquaculture sector in Akwaibom State.
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Aquaculture sector is still artisanal fishery
	30
	22
	15
	10
	4
	2.72
	Accepted

	2
	extensive land-based system practiced at subsistence levels
	28
	22
	18
	09
	3.4
	2.54
	Accepted

	3
	Few Commercial farmers uses Intensive system like pond fertilization and control
	25
	20
	15
	17
	3.9
	2.81
	Accepted

	4
	Semi-Intensive farmers takes full advantage of the natural productivity of the aquatic environment like raceway farms, culture in cage farm, pond culture, flow-through culture, culture in tank etc
	35
	29
	25
	21
	3.4
	2.70
	Accepted


Source: Field Survey, 2022
From the responses derived as described in the table relative on  the  state of  aquaculture sector in Akwaibom State, the table shows that all the items (item1-item5) with mean score of 2.72, 2.54, 2.81, 2.70 and 2.84 were accepted. This is proven as the respective items (item1-item5) respectively had mean scores  of 2.50  and above.

Question 2: What is the economic importance of aquaculture in Akwaibom State?

Table 4.3: Respondent on the economic importance of aquaculture in Akwaibom State.

	S/N
	ITEM STATEMENT
	SA

4
	A

3
	D

2
	SD

1
	X
	S.D
	DECISION

	1
	It creates room for employment opportunities as as labor is required to maintain the pools and harvest the organisms grown
	22
	30
	15
	10
	3.7
	2.84
	Accepted

	2
	It provides both new products for a market thus contributes to social resilience.
	18
	28
	22
	9
	4
	2.76
	Accepted

	3
	serve as the main source of cheap protein to combat malnutrition and under-nutrition
	15
	30
	20
	12
	3.8
	2.62
	Accepted

	4
	generates food for the producer's household and as well ameliorate poverty rate
	20
	25
	15
	17
	3.2
	2.61
	Accepted


Source: Field Survey, 2022
From the responses derived as described in the table relative on the economic importance of aquaculture in Akwaibom State, the table shows that all the items (item1-item4) with mean score of 2.84, 2.76, 2.62,  and 2.61 were accepted. This is proven as the respective items (item1-item5) respectively had mean scores  of  2.50  and above.

Question 3:What are the factors influencing the intensity of fish farming in Akwaibom State?

Table 4.4: Respondent on factors influencing the intensity of fish farming in Akwaibom State.
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Farming Experience
	25
	20
	15
	17
	3.4
	2.54
	Accepted

	2
	Educational Level
	37
	25
	10
	05
	4
	2.72
	Accepted

	3
	 Number of Ponds owned and Labour
	31
	22
	10
	14
	3.9
	2.81
	Accepted

	4
	Start-up capital, Pond Size and feed
	34
	20
	16
	07
	3.4
	2.74
	Accepted


Source: Field Survey, 2022

From the responses derived as described in the table relative on factors influencing the intensity of fish farming in Akwaibom State, the table shows that all the items (item1-item4) with mean score of  2.54,  2.72, 2.81, and 2.74 were accepted. This is proven as the respective items (item1-item4) respectively had mean scores  of 2.50  and above.
Question 4: In what  ways can  aquaculture  be encouraged in Akwaibom state?

Table 4.5:Respondent on the ways aquaculture can  be encouraged in Akwaibom state
	S/N
	ITEM STATEMENT
	SA

4
	A

3
	D

2
	SD

1
	X
	S.D
	DECISION

	1
	Invest in technological innovation and transfer
	22
	30
	15
	10
	3.7
	2.84
	Accepted

	2
	improve handling and processing of fishes
	18
	28
	22
	9
	4
	2.76
	Accepted

	3
	Improving transporting and marketing of fishes
	15
	30
	20
	12
	3.8
	2.62
	Accepted

	4
	coastal local government areas of Akwa Ibom State should embrace aquaculture and encourage more investments in fish production
	25
	20
	15
	17
	3.2
	2.61
	Accepted

	5
	Credit facilities  should be made accessible to fish farmers and prospective ones
	28
	20
	17
	12
	3.4
	2.54
	Accepted


Source: Field Survey, 2022

From the responses derived as described in the table  on the ways aquaculture can  be encouraged in Akwaibom state,  the table shows that all the items (item1-item5) with mean score of  2.84,  2.76, 2.62, 2.61and 2.54 were accepted. This is proven as the respective items (item1-item5) respectively had mean scores  of 2.50  and above.

4.3 Research Hypothesis

HO: Aquaculture is not veritable tool for sustaining the local economy in Akwaibom state.

H1: Aquaculture is a veritable tool for sustaining the local economy  in Akwaibom state.

Table 4.6:  Aquaculture is not veritable tool for sustaining the local economy in Akwaibom state.

	Options
	Fo
	Fe
	Fo - Fe
	(Fo - Fe)2
	(Fo˗-Fe)2/Fe

	Yes
	38
	25.6
	12.4
	153.8
	6.0

	No
	10
	25.6
	-15.6
	243.4
	9.5

	Undecided
	29
	25.6
	3.4
	11.7
	0.5

	Total
	77
	77
	
	
	16.0


Source: Extract from Contingency Table




Degree of freedom = (r-1) (c-1)






(3-1) (2-1)






(2)  (1)






 = 2

At 0.05 significant level and at a calculated degree of freedom, the critical table value is 5.991.

Findings

The calculated X2 = 16.0 and is greater than the table value of X2 at 0.05 significant level which is 5.991.
Decision

Since the X2 calculated value is greater than the critical table value that is 16.0 is greater than 5.991, the Null hypothesis is rejected and the alternative hypothesis which states that Aquaculture is a veritable tool for sustaining the local economy  in Akwaibom state. is accepted.

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY 

The main focus of this study is to assess the aquaculture renaissance in Akwaibom State as a veritable tool for sustaining the local economy. The study further discussed the economic importance of aquaculture, ascertain factors influencing the intensity of fish farming , investigated  ways to develop the  aquaculture sector in Nigeria. The chapter consists of summary of the study, conclusions, recommendations and suggestions for further studies. 

The research adopted the survey descriptive design and with the aid of convenience sampling method, the researcher conveniently selected eighty (80) enlightened participant who are fish farmers in  Ibaka and Oron  in  fishing communities Akwa ibom State. Self- structure questionnaire was issued to the respondent of which  seventy-seven (77) responses were retrieved and validated for the study. The study made use of of descriptive analysis and inferential statistics where data from field survey was analyzed using simple percentage, mean and standard deviation presented in frequencies and tables. Hypothesis test was conducted using Chi-Square Statistical Package for the Social Sciences (SPSS v.23).

5.2 CONCLUSION


The fisheries and livestock sectors are integral to the country’s agricultural economy, contributing 2.09 percent and 9 percent respectively. They play key roles in socioeconomic development, poverty reduction and nutrition security. Products from livestock and fisheries contribute significantly to the high-quality protein and micronutrient intake among poor rural and urban households. They are also a major capital and collateral reserve for most crop farming households.

Findings of the study revealed that Aquaculture renaissance a veritable tool for sustaining the local economy  in Akwaibom state: It creates room for employment opportunities as as labor is required to maintain the pools and harvest the organisms grown, it provides both new products for a market thus contributes to social resilience. it serves as the main source of cheap protein to combat malnutrition and under-nutrition and generates food for the producer's household and as well ameliorate poverty rate. The study also revealed that  factors influencing the intensity of fish farming in Akwaibom State farming experience, educational level,  number of ponds owned and labour, start-up capital, pond size and feed.

5.3 RECOMMENDATION

Based on the findings of this study, it is recommended that:

The major constraint impeding expansion of fish production in the study area was financial problem. Therefore, credit should be made available and accessible to fish farmers at low interest rate by the government and private organizations

There should be an insurance policy that would protect the farmers against mass loss as a result of disease outbreak, pollution, predation and devastating effect of flooding.

Government and non-governmental organizations should educate fish farmers on management and solutions to fish farming problems by organizing seminars, conferences, workshop etc.

Price stability, increased tax for imported fish and fish related products, improved marketing distribution channel  should be employed to source marketing problems

Farmers should be encouraged to form and belong to an association so as to assist each other, to share ideas and solve problems among themselves 

Provision of preservation and processing facilities to combat  post harvest loss

There is need for extension education, training the trainers (i.e. change agents), so that farmers could benefit from innovation or improved technologies that are simple, affordable and divisible.
Financial institutions should be more pro-active in granting loans to fish farmers and would be investor especially feed producers at a reduced interest rate but with proper monitoring. Access to loan will help farmers to practice modern culture system such as re-circulatory aquaculture system which requires huge capital investment and the yield is also very high. 

The menace of poaching can be reduced by fencing off the farm and through the employment of trustworthy security personnel for those who have big fish farms. Curtailing the menace of poaching will help farmers to safeguard their investments and this will ensure that they do not run at a loss and that the level of poverty among farmers does not increase. 

Access to market is very crucial for fish farming development.Farmers should pool their resources together and get an outlet where they can market their fish at reasonable price which will ensure good returns for their investments of money, time and energy i.e. it will help farmers to increase their profit thereby contributing to household poverty alleviation. 

Farmers should also link directly with buyers such as owners of fast food chains, social centres and avoid the problem of intermediaries (middle men) who rip them off. Farmers can also employ the option of niche marketing i.e. producers in one area can take profitable advantage of the inability of farmers in other areas to supply for a particular period. Alternatively, farmers should also consider the option of smoking their fish for sale instead of selling them fresh to middle men as some consumers especially those who have heart-related diseases prefer smoked fish to fresh fish.
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QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE AND AVOID TICKING TWICE ON A QUESTION

SECTION A

PERSONAL INFORMATION

Gender

Male [  ]
Female [  ]

Age 

25-30 [  ]

31-35 [  ]

36-40 [  ]

41+ [  ]

47 and above[  ]

Marital Status

Single  [  ]

Married [  ]

Widowed/ Separated [  ]

Qualification

WAEC [  ]

Sc/HND [  ]

Sc [  ]

SECTION B

Question 1: What is  the  state of  aquaculture sector in Akwaibom State?
	S/N
	ITEM STATEMENT
	SA


	A   
	D   
	SD  

	1
	Aquaculture sector is still artisanal fishery
	
	
	
	

	2
	extensive land-based system practiced at subsistence levels
	
	
	
	

	3
	Few Commercial farmers uses intensive system like pond fertilization and control
	
	
	
	

	4
	Semi-Intensive farmers takes full advantage of the natural productivity of the aquatic environment like raceway farms, culture in cage farm, pond culture, flow-through culture, culture in tank etc
	
	
	
	


Question 2: What is the economic importance of aquaculture in Akwaibom State?

	S/N
	ITEM STATEMENT
	SA


	A


	D


	SD



	1
	It creates room for employment opportunities as as labor is required to maintain the pools and harvest the organisms grown
	
	
	
	

	2
	It provides both new products for a market thus contributes to social resilience.
	
	
	
	

	3
	serve as the main source of cheap protein to combat malnutrition and under-nutrition
	
	
	
	

	4
	generates food for the producer's household and as well ameliorate poverty rate
	
	
	
	


Question 3:What are the factors influencing the intensity of fish farming in Akwaibom State?

	S/N
	ITEM STATEMENT
	SA


	A   
	D   
	SD  

	1
	Farming Experience
	
	
	
	

	2
	Educational Level
	
	
	
	

	3
	 Number of Ponds owned and Labour
	
	
	
	

	4
	Start-up capital, Pond Size and feed
	
	
	
	


Question 4: In what  ways can  aquaculture  be encouraged in Akwaibom state?

	S/N
	ITEM STATEMENT
	SA


	A


	D


	SD



	1
	Invest in technological innovation and transfer
	
	
	
	

	2
	improve handling and processing of fishes
	
	
	
	

	3
	Improving transporting and marketing of fishes
	
	
	
	

	4
	coastal local government areas of Akwa Ibom State should embrace aquaculture and encourage more investments in fish production
	
	
	
	

	5
	Credit facilities  should be made accessible to fish farmers and prospective ones
	
	
	
	


=  2.5








