
ECONOMIC ANALYSIS OF CATFISH PRODUCTION IN KWARA STATE




BY




AFOLABI TAIWO HASSAN 
ND/23/AGT/PT/0193





A PROJECT SUBMITTED TO THE DEPARTMENT OF AGRICULTURAL TECHNOLOGY, INSTITUTE OF APPLIED SCIENCE (IAS), KWARA STATE POLYTECHNIC, ILORIN.

IN PARTIAL FULFILMENT OF THE REQUIREMENT FOR THE AWARD OF  NATIONAL DIPLOMA (ND) IN AGRICULTURAL TECHNOLOGY.



JULY, 2025








CERTIFICATION
This is to certify that this research was conducted by AFOLABI TAIWO HASSAN (ND/23/AGT/PT/0193) and has been read, certified and approved as meeting part of the requirements for the award of National Diploma (ND) in Agricultural Technology. Department of Agricultural Technology, Institute of Applied Sciences, Kwara State Polytechnic, Ilorin. 


______________________					________________
MR. ABDULRAUPH B.						DATE
(Project supervisor)



______________________					________________
[bookmark: _hwrvijxqhvqg]MR. SHUAIB MAJEED      						DATE
(Pt Coordinator)



______________________					________________
MR. I.K BANJOKO                                                          		DATE
(Head of Department)



______________________					________________
MR. S.B. MOHAMMED						DATE
(Project Coordinator)



______________________					________________
EXTERNAL EXAMINER 						DATE






DEDICATION 
This work is devoted with love and gratitude to Mr. and Mrs. Afolabi, Mrs. Ayoni, and Mr. Adebayo. Your unwavering support, guidance, and prayers have been instrumental to my journey. May your lives be filled with continued blessings and joy.





















ACKNOWLEDGEMENT
With deepest appreciation, I thank Almighty God for granting me life, wisdom, and strength to bring this academic work to completion.
My heartfelt thanks go to Mr. and Mrs. Afolabi, Mrs. Ayoni, and Mr. Adebayo for their constant encouragement and generosity throughout this journey.
I am equally grateful to Mr. Idris and Mr. Bukola for their kind support, valuable advice, and motivation. Your presence and contributions have left a lasting impact on my academic pursuit.
To my Supervisor, Mr. Abdulrauph B., and my Head of Department, Mr. Banjoko, I express my sincere appreciation for your mentorship and leadership.
Thank you all for being part of my success story.















ABSTRACT
This study examines the economic viability of catfish production in Kwara State, Nigeria, with the aim of evaluating profitability, identifying cost components, and assessing challenges faced by catfish farmers. Data were collected through structured questionnaires administered to selected fish farmers across the state. Key economic indicators such as total cost, gross revenue, net profit, and benefit-cost ratio were analyzed using descriptive statistics and budgetary techniques. The results revealed that catfish farming is a profitable venture in the study area, with a favorable return on investment. However, farmers face significant challenges including high cost of feed, poor access to credit, and inadequate technical support. The study concludes that with improved access to resources and training, catfish production can contribute significantly to income generation and food security in Kwara State. Policy recommendations include the provision of subsidized inputs, extension services, and financial support to enhance productivity and profitability in the sector.
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[bookmark: _w31fw3z8tsfo]CHAPTER ONE
1.0	Introduction
[bookmark: _3gj5pewm68jn]1.1 	Background to the Study
Fish and fish-derived products are one of the major constituents of the human diet consumed majorly because of its protein content and other nutritional benefits.  As stated by reports from the Food and Agricultural Organization in 2014, about 20% of the average per capita intake of animal protein is from fish. The use of fish as food for man and animal has increased progressively over the years, this according to Anokyewaa and Asiedu (2019), is attributed to the advancement in technology, largely through the use of sonar equipment, which actually led to overfishing and an intermittent decrease in global fish population (FAO 2005). Fish farming may have arisen in Nigeria as an intervention mechanism to enhance food security, employment or livelihood diversification since artisanal fishery that dominated the fish supply in the 1960s and 1970s is already overexploited with a drastic reduction in fish catches. With an estimated annual per capita fish consumption of 13.3 kg in 2013, fish represents an important dietary element and one of the few sources of animal protein available to many Nigerians. In 2015, the total fisheries production was estimated at 1 027 000 tonnes, to which marine catches contributed 36 percent, inland waters catches contributed 33 percent and aquaculture 31 percent. Fishery sector contributed to 0.5 percent of national GDP in 2015 (FAO, 2017).
Catfish farming has gained prominence as a vital component of Nigeria's agricultural sector and has emerged as an essential contributor to food security, income generation, and rural development. In Kwara State, located in the North Central region of Nigeria, catfish farming has witnessed significant growth and plays a crucial role in the state's economy. The economic importance of this sector is underscored by several factors, making it imperative to conduct a comprehensive economic assessment. Over the past two decades, catfish farming has experienced substantial expansion in Nigeria, driven by factors such as increasing consumer demand, favorable agro-climatic conditions, and governmental support programs. Kwara State has not been an exception to this trend, witnessing a surge in catfish farming activities. As a source of high-quality protein, catfish contributes to addressing food security challenges in Kwara State and Nigeria as a whole. The state's population relies on catfish as a staple food, making it crucial to understand the economic dynamics of its production. Catfish farming offers significant opportunities for job creation, particularly in rural areas of Kwara State. These employment opportunities have a direct impact on poverty reduction and improved livelihoods for local communities. It has attracted entrepreneurs and investors seeking profitable ventures in agriculture. The economic feasibility of catfish farming is a critical consideration for these stakeholders, as they make decisions about investment in infrastructure, technology, and human resources. (Fatoki O. A et al. 2021)
Kwara State serves as both a local and regional market for catfish products. Understanding market dynamics, including demand patterns, pricing mechanisms, and value chain integration, is essential for enhancing economic returns for catfish farmers and traders. Sustainable agricultural practices are paramount in achieving long-term food security and environmental conservation. An economic assessment of catfish farming can help identify sustainable practices and assess the sector's environmental impact. (Kwamena K et al. 2002)


In Nigeria, fish farming is predominantly an extensive land-based system, practised mainly at small scale subsistent level (Anyawu and Akeredolu, 2005). Large scale commercial fish farming is yet to become widespread with most fish farmers operating small scale fish farm enterprises ranging from homestead concrete ponds (25 to 40m) to small earthen ponds (0.02 to 0.2) (Fagbenro, 2005). Nigeria is the largest aquaculture producer in Sub-Saharan Africa and this importance is progressively increasing, from 21 700 tonnes in 1999, aquaculture production has grown steadily to 316 700 tonnes in 2015 according to the government report with catfish being the most farmed species (FAO 2017).
In Kwara State, the availability of water resources has encouraged a sizeable population to take fishing as a basic means of securing their wellbeing. However, fish farmers’ household faces enormous challenges in their contribution to total fish supply. The importance of the fish industry to the national economy of a country cannot be overemphasized as it has become popular for small-holders that have contributed to the economy of the country. Fish farming significantly contributes to food security in Nigeria as observed by Etim (2010).
Government policies and regulations play a pivotal role in shaping the catfish farming sector. A thorough economic assessment can provide insights into the effectiveness of existing policies and suggest improvements to foster a conducive environment for growth. Despite the sector's growth and importance, there is a noticeable lack of comprehensive economic studies specifically focused on catfish farming in Kwara State. This knowledge gap hampers informed decision-making at various levels, from farmers to policymakers. (FAO 2014)
In light of these considerations, this research project aims to bridge the knowledge gap by conducting a rigorous economic assessment of catfish farming in Kwara State. By examining the economic aspects of catfish farming, the study seeks to provide valuable insights that can guide policy formulation, investment decisions, and sustainable development strategies for the catfish farming sector in Kwara State. Ultimately, this research will contribute to enhancing the economic well-being of the state's residents, promoting sustainable agriculture, and advancing the overall development of Kwara State. (Busari K.M et al. 2021)
[bookmark: _ibgkekteb30y]1.2. 	 Statement of the Problem
Catfish farming has emerged as a significant agricultural sub-sector in Kwara State, Nigeria, contributing to food production, income generation, and rural development. However, despite its growth and importance, there is a lack of comprehensive economic assessment and analysis specific to catfish farming in this region. This knowledge gap has given rise to several critical issues and challenges that necessitate investigation such as the scarcity of up-to-date economic data and research dedicated to catfish farming in Kwara State. This lack of data hampers the ability of stakeholders, including farmers, investors, and policymakers, to make informed decisions regarding resource allocation, investment, and policy formulation.
The economic performance of catfish farming in Kwara State remains unclear. Questions regarding the sector's overall productivity, profitability, and factors influencing these aspects require investigation to assess the sustainability of catfish farming as a viable economic activity. Understanding market dynamics, including demand, pricing, distribution channels, and value chain integration, is crucial for optimizing economic returns for catfish farmers. Therefore, this study intends to investigate whether catfish farming in Kwara State is resource-efficient and identify areas where improvements can be made.
In light of these challenges and gaps in knowledge, this study aims to conduct a comprehensive economic assessment of catfish farming in Kwara State. By addressing these issues, the research seeks to provide valuable insights that can guide policy formulation, investment decisions, and sustainable development strategies for catfish farming in the region. 
Therefore, there is a need to economically assess fish farming activities. Hence, the following questions are pertinent to the study:

i. How profitable is fish farming enterprise in the study area?
ii. What are the factors determining the profitability of fish farming in the study area? 
iii. What are the constraints experienced by fish farmers in the study area?

[bookmark: _jafucttnd3s2]1.3 	Objectives of the study
The general objective of this study is to economically assess fish farming in Kwara state, Nigeria. The specific objectives are to:
i. Assess the profitability of catfish farming in the study area
ii. Identify the factors determining the profitability of catfish farming enterprise in the study area
iii. Determine the level of constraints that affect catfish farmers in the study area.

[bookmark: _9x4fs9io8zfo]1.4 	Justification of the Study
Catfish farming has become a significant contributor to the agricultural and economic landscape in Nigeria, including Kwara State. It plays a vital role in food security, job creation, and income generation. Understanding the economic dynamics of this sector is essential to optimize its potential. Over the past decade, catfish farming in Nigeria has witnessed substantial growth. This sector's expansion is driven by factors such as increasing consumer demand, government support, and favorable agro-climatic conditions in Kwara State. Therefore, assessing the economic aspects of catfish farming is crucial to guide its sustainable development. Catfish farming is often practiced in rural areas, providing employment opportunities for local communities and enhancing their socio-economic well-being. By analyzing the economic impact of catfish farming in Kwara State, policymakers can make informed decisions to promote rural development and poverty reduction.
There is a limited body of research that specifically addresses the economic aspects of catfish farming in Kwara State. This study aims to fill this knowledge gap, providing valuable insights for researchers, policymakers, and practitioners interested in the agricultural sector.

[bookmark: _nm1o44ojk2n2]1.5	Plan of the Study
This study is divided into five chapters. Chapter one is an introductory chapter. Chapter two reviews relevant literatures. Chapter three highlights the methodology used in the study. Chapter four presents the analysis of the data collected and discusses the findings of the study. Chapter five gives a summary of the findings, conclusion and recommendations.
[bookmark: _1b52fv5c9m21]CHAPTER TWO
[bookmark: _vyoupfw816x5]LITERATURE REVIEW
This chapter introduces us to all the literatures that are related to this study and in which the study is going to be based on.
[bookmark: _by4fpw5xbyww]2.1 	The Fish industry in Nigeria
Fisheries production especially from marine is important for the socio-economic development of Nigerians and its contribution to the nation’s economic growth through the Gross Domestic Product (GDP) (Olaoye and Ojebiyi 2018).
Fish supply is basically from two sources: capture fisheries (marine and inland) and aquaculture. Capture fisheries depend on naturally recruited and occurring wild populations while aquaculture refers to the culturing of farmed fish and other aquatic organisms (Ipinmoroti, 2012). Nigeria has two major marine fisheries sub-sectors: the artisanal or small-scale and the industrial or trawl fisheries. It is noted that fishery is an important economic sector in terms of employment, food security, enterprise development, and foreign exchange earnings and also important in terms of the livelihoods of many rural people and nutrition. The importance of the fishery sector is such that it is the most common and cheapest animal protein source to mankind especially among the poor dwellers in Nigeria (Ovie and Raji 2006). Nigerians have been regarded to have a huge appetite for fish with an annual demand of 1.50 million metric tonnes (Ovie and Raji 2006). This figure has since been on the increase such that (FDF 2013) projected the fish demand as 2.055 million metric tons in 2015.
Based on sources, the fish supply to meet the increasing fish demands by Nigerians is from two major groups, which are the domestic production of fish and importation of fish. Importation has served as a major supply of fish in Nigeria providing more than half (56.0%) of fish supply (Nakazawa et al., 2013). Fish importation refers to the supply of fish to Nigeria from foreign countries in order to augment the locally produced fish in the country. According to Agbo (Agbo 2018), Nigeria spent over ₦125 billion per annum on importation of 1.90 million metric ton of fish in 2015. According to FMARD (2011), Nigeria spent ₦97 billion on fish in 2010 alone in spite of all the endowed marine resources, rivers, lakes, and creeks of the nation. Based on the study of Vaughan et al., (2014) on analysis of major food imports obtained from the National Bureau of Statistics, fish was the second major food commodities with highest import bills in the period 2006–2010 with an annual average of ₦113.63 billion. 
Marine artisanal fisheries activities are divided into two major components; the brackish water fisheries (with fishing activities in the creeks and estuaries where freshwater flowing down the river mixes with salt water moving up with high tide) and the artisanal inshore fisheries (with fishermen operating in waters of less than 40 m depth).

[bookmark: _2ekwrfez09yf]2.1.1 	Artisanal fishing 
Artisanal fishery is the harvesting of fish from rivers, streams and lakes by small scale fishermen using both traditional and modern fishing gears. It entails hunting for fishes in their natural habitats along the coast line and the boundary of inland water bodies e.g. dams, lakes, rivers, lagoon etc. Reminiscent of hunting on land, artisanal fishermen make use of small-medium sized canoes usually between 3-10 meters with basic tools such as traps, nets and hooks for catching fish. Artisanal fisheries in Nigeria account for majority of the country’s fish production. Yet, this sector is the poorest in terms of its standard of living, with the fishermen generally making a subsistence living.


[bookmark: _k3whrecv55ui]2.1.2 	Industrial/commercial trawlers 
This refers to industrial fishing in-shore and offshore water of the seas. The UN law of the sea allows Nigeria the exclusive right to fish in zone up to 200 nautical miles (320km) from her coast. This zone is known as the Exclusive Economic Zone (EEZ). The establishment of national jurisdiction offers each country the chance to exploit the benefits of the zone for its use. Intense and uncontrolled exploitation of the fishes in the EEZ has resulted in dwindling catches and remarkable reduction in the catches of some species.

[bookmark: _yjsvi8oda2p1]2.1.3 	Fish farming 
Fish culture, or intensive rising of fish, or fish farming, is a type of farming activity The main objective is to raise the largest amount of fish by the most economical means, which involves, keeping the pond and installations working efficiently providing the best conditions in the pond for the growth of fish, increasing the natural food in the pond, making the best use of wastes and artificial foods for increasing the amount of fish production (Akankali, Abowei and Eli, 2011). Fish are basically classified into two broad groups, those which possess fins used for movement referred to as fin fishes and those with shells as their outer hard and protective coverings; referred to as shellfish. Fin and shell fishes can be produced in some systems e.g. ponds, cages, pens, raceways etc. as a result of over-exploitation from the wild. Any over-exploited species can be hatchery raised/reared and restock into the natural waters.
One merit of fish farming and aquaculture generally is that it allows overexploited species to be raised in the hatchery and then restock into the natural waters (Olaoye et al., 2017). According to Taiwo and Okunmadewa (2012), aquaculture is the least exploited fishery subsector with the vast brackish water fishing grounds almost unexploited. One of the reasons is its neglect as a result of the expensive nature of aquaculture to poorest households. Aquaculture is currently the fastest growing livestock production sector in Nigeria and worldwide (Olaoye et al., 2017). The contribution of the Nigerian aquaculture production has been increasing since 1995 with the contribution of 0.07% to world aquaculture production and 0.42% of world aquaculture production in 2014 (FAO 2016). The above classification into capture (fishing) and culture fisheries (aquaculture) is based on the culture/management system.

[bookmark: _np96r0i7d4l9]2.1.4 	State of Fisheries in Nigeria
The world fish production has drastically been affected by the marine fisheries production globally and in Nigeria. According to the FAO’s report in 2009, total fish production in the world was only 19.3 million tons in 1950, which increased tremendously to 163 million tons in 2009. Throughout history, marine fishing has always been the largest contributor to global fish production. As at 2009, marine capture fisheries contributed about half (49%) of the world fish production, in comparison with mariculture (21%), fresh water aquaculture (23%) and inland capture fishery (6%) (FAO 2011). The highest marine fisheries production was 87.7 million tons in 1996, while the global recorded production was 79.5 million tons in 2009. This implies that although the global fish production has increased, marine fisheries contribution to total fish production has been on the decrease since 1996.
Rabo et al., (2014) reported the total fish caught by African fishers to be 6.30 million metric tons and that 3.80 million tons (about 60 percent) was from the marine waters with Nigeria being among the top African countries in terms of total fish catch. They contributed further that Nigeria’s 2005 fish catch was 579,500 metric tons live weight and less than half of the catch was from inland waters. This illustrates that the Nigerian fish production has been dominated by marine fisheries (fishing and aquaculture).
A more recent report of the FAO (2016) noted that the total world fisheries production has been on the increase from 145.9 million tons in 2009 to 167.2 million tons in 2014. It was also reported that marine fisheries contributed 101.1 million tons, which is about 69.3% of the total world fish production in 2009 (2016). The total marine fisheries in 2010 declined to 100.0 million tons (67.5%) out of the 148.2 million tons of world fish production the same year. The total marine fisheries production also increased to 105.8 million tons in 2011, but its contribution to total world fisheries production was only 68.0%. In 2012, marine fisheries decreased to 104.1 million tons contributing only about 66.0%, while total marine fisheries increased to 106.5 million tons in 2013 contributing 65.3% to world fisheries production. In 2013, the fisheries production increased to 167.2 million tons with marine fisheries contributing 108.2 million tons (64.7%). A closer look at the report of FAO (2016) indicated that inland water aquaculture contributed more than inland water fisheries, while marine fisheries contributed more than marine aquaculture.

[bookmark: _q4mu7xk7ghi3]2.1.5 	Gap in fish demand and supply in Nigeria
In developing countries including Nigeria, about 60 per cent of the protein requirement comes from fish. Though Nigeria’s per capita fish consumption of 11kg against a global average of 21kg is quiet low, available supply still falls short of available demand. Statistics on fish production and supply in Nigeria have shown a consistent shortfall in the supply of fish, either farmed fish via aquaculture or capture from the wild, in spite of the effort in the past few years to increase production. According to the Federal Department of Fisheries (FDF), national demand in 2012 stood at 2,000,000 tonnes, with supply of 690,000 tonnes and a deficit of 1,329,000 tonnes; in 2014, a deficit of 1,404,000 tonnes was also recorded. Although there has been an increase in fish supply over the succeeding years, the growing population seemed to have paled the effort, especially from aquaculture. According to Fisheries SON (2016), total fish production from all fish activities and sources in Nigeria amounted to 1.7 million tonnes of fish while demand is 2.6 million metric tonnes, leaving a huge shortfall. It has been reported that in order to make up for the shortfall, the nation had embarked on fish importation, which has been a source of drain on the scarce foreign reserve. With this shortfall comes the opportunity for job and wealth creation as the Nigerian Institute of Oceanography and Marine Research (NIOMR) stated that over 10 million Nigerians are actively engaged in the upstream and downstream areas of fisheries operation.
The Minister of State for Agriculture also recently lamented that current annual national fish demand is in excess of 3.2 million metric tonnes while national production is about 1.1million metric tonnes from all sources, including aquaculture, artisanal and industrial fishing sectors, leading to a supply shortfall of about 2.1 million metric tonnes. According to the minister, Nigeria imported over 2 million metric tonnes of fish before 2015. He however, admitted that fish production had doubled by 600,000 MT in the last three years, after government restricted food importation by directing fish importers to embrace backward integration through commercial aquaculture. FAO (2000), estimates the projected population and fish demand supply from 1997 to 2025, with domestic fish production by the year 2025 as 1.52 million tonnes.

[bookmark: _xua7jdxo7hma]2.2 	Theoretical Framework
A theoretical framework is composed of concepts and their respective definitions, as well as relevant scholarly literature and pre-existing theories, which are applied to a specific research study. The purpose of theories is to provide an explanation, prediction, and understanding of phenomena, and to expand current knowledge within established limitations. Therefore, the theoretical framework serves as the foundation for the theory of a research study, describing the rationale for the existence of the research problem. For this study, the following theories have been identified as relevant:
i. Theory of Production
ii. Profitability Theory
[bookmark: _8cffqzwzqu9q]2.2.1 	Theory Of Production
The theory of production, also known as production theory or theory of the firm, is a fundamental concept in economics that deals with how firms or producers make decisions about what and how much to produce. It analyzes the relationship between inputs (resources) and outputs (goods and services) in the production process. The primary goal of the theory of production is to understand the factors that influence a firm's production decisions and its ability to maximize output given limited resources.
According to Nicholson and Snyder (2019), the production function represents the relationship between inputs and outputs in the production process. It helps firms understand how much output they can produce from given quantities of inputs. Meanwhile, Varian (2014) discusses the concept of isoquants, which are curves representing different combinations of inputs that produce the same level of output. The law of diminishing marginal returns, as explained by Pindyck and Rubinfeld (2017), indicates that adding more of a variable input will eventually lead to lower additional output. 
The theory of production builds on several key concepts and principles:
Production Function: The production function is a fundamental concept in economics that illustrates the relationship between inputs and outputs in the production process. It shows the quantity of output that can be produced from given quantities of inputs, taking into account the available technology. The general form of a production function is expressed as Q = f (K, L), where Q represents the output quantity, K denotes the quantity of capital used as an input, and L represents the quantity of labor employed as an input (Nicholson & Snyder, 2019).
The production function provides valuable insights into how firms or producers make decisions about the optimal combination of inputs to maximize their output levels efficiently. It helps in analyzing resource allocation and production efficiency in various industries and economic settings. By understanding the relationship between inputs and outputs, firms can determine the most effective and cost-efficient methods of production to achieve their goals.
Marginal productivity: Marginal productivity is a crucial concept in the theory of production, representing the additional output generated by increasing the quantity of a specific input (e.g., labor or capital) by one unit while keeping all other inputs constant. Mathematically, it can be expressed as the derivative of the production function with respect to the input in question. Marginal productivity helps firms make decisions about how much of each input to employ in order to maximize output while minimizing costs (Varian, 2014).
Isoquant: Isoquants, on the other hand, are curves that depict different combinations of inputs that result in the same level of output. They provide insights into the trade-offs and substitutability between inputs in the production process. Isoquants that are farther away from the origin represent higher levels of output, and firms aim to produce on the highest possible isoquant to achieve maximum output for a given set of inputs (Pindyck & Rubinfeld, 2017).
The combination of marginal productivity and isoquants allows firms to optimize their production processes, as they seek to find the most efficient and cost-effective combination of inputs that yield the desired level of output. By understanding the relationship between inputs and outputs, firms can make informed decisions about resource allocation and production strategies.
Law of Diminishing Marginal Returns: According to this law, as more units of a variable input (e.g., labor) are added to fixed inputs (e.g., capital), the marginal product of the variable input will eventually decrease. This implies that at some point, adding more of the variable input will result in lower additional output.
Optimal Input Combination: The theory of production seeks to find the optimal combination of inputs that maximizes output while minimizing costs. This involves balancing the marginal productivity of each input with its cost.

[bookmark: _dfypkxxnzu9w]2.2.2	Profitability Theory 
The profitability theory, also known as profit theory, is a concept in economics and business that focuses on understanding the factors and determinants that influence the level of profitability of firms or businesses. It seeks to explain why some firms are more profitable than others and how various internal and external factors impact a company's ability to generate profits (Roberts, 2013).
At its core, profitability refers to the surplus of receipts over expenses in a business venture. It represents the financial success of a firm and is considered the primary objective of all businesses. Without profits, businesses cannot sustain themselves in the long run, and they may struggle to survive or expand their operations (Holmen, 2015).
In the context of agricultural ventures, profitability remains a critical goal for farmers and agribusinesses. Adopting new agricultural technologies and practices is often motivated by financial-economic considerations. The decision to invest in specific technologies, crops, or livestock is influenced by the potential for profit and the overall financial viability of the venture.
Agricultural profitability depends on various factors, including input costs, output prices, market demand, yield levels, and government policies such as taxes and subsidies. Effective cost management, improved productivity, and market strategies all play significant roles in enhancing the profitability of agricultural operations.
For farmers, the decision to produce a crop in excess of their household consumption needs is guided by financial profitability. Calculating profitability involves considering the quantities and market prices of inputs and outputs involved in producing a particular crop. Farmers allocate their scarce resources like land, labor, capital, and inputs based on the relative financial profitability of different agricultural enterprises.
There are two ways to view profitability: accounting (financial) and economic (social) points. Economic profitability considers both explicit (financial) and implicit (opportunity) costs in the computation. It takes into account factors like opportunity cost of farmers' wages and interest income on invested capital. On the other hand, financial profitability only uses prices of inputs and outputs without considering opportunity costs. Taxes and subsidies are considered in calculating economic profit, but not in financial profit.
In this study, the profitability of maize production in the study area was determined from a financial accounting perspective. Farmers calculate financial profitability to assess if investing in a particular agricultural production would yield higher returns than leaving the funds elsewhere. They may also compare the returns of different investment alternatives in farm planning. 
Factors such as yield, output price, and operation costs (e.g., fertilizers, herbicides, and insecticides) influence profit in agriculture. Farmers aim to optimize their cropping systems by choosing the alternative that yields the highest profit among technically feasible options.
[bookmark: _oobj15q32jws]2.3 	Analytical Framework
This subsection described the statistical analysis that backs up this study
[bookmark: _bxwuzat2rv2g]2.3.1 	Gross Margin Analysis
Gross profit is the difference between revenue and cost of goods sold. Gross Margin is the ratio of gross profit to revenue. For merchandising decisions in company with large assortment of products gross profit expressed in money terms needs to be used when measuring financial result on the level of all product assortment or on the level of big product group. This allows to see what is the overall financial result without digging into details. Gross profit and gross margin as performance indicators are chosen in order to make the framework practically easy applicable. Classical cost accounting (Horngren, Datar & Rajan, 2010). The gross margin analysis is a tool under the farm budgeting analytical tool which is used to analyze the profitability of a company from its revenue and the cost of goods sold. In this study context, gross margin analysis is used to estimate the income to OFSP production in the study area.
[bookmark: _hs9ttwlpt2im]2.3.2 	Multiple Least Square Regression
Multiple least squares (MLS) regression is a statistical method of analysis that estimates the relationship between one or more independent variables and a dependent variable; the method estimates the relationship by minimizing the sum of the squares in the difference between the observed and predicted values of the dependent variable configured as a straight line. Social scientists are often concerned with questions about the relationship between two variables; an example of this is among women, is there a relationship between education and fertility? Do more-educated women have fewer children, and less-educated women have more children? Among countries, is there a relationship between gross national product (GNP) and life expectancy? Do countries with higher levels of GNP have higher levels of life expectancy, and countries with lower levels of GNP, lower levels of life expectancy? Among countries, is there a positive relationship between employment opportunities and net migration? Among people, is there a relationship between age and values of baseline systolic blood pressure? In other words, Ordinary least squares regression is a statistical method that produces the one straight line that minimizes the total squared error. Values on X are then introduced for all the observations (the Chinese counties), and the MLS regression equation is estimated
[bookmark: _nr2rtuqhlr1w]2.3.4 	Likert Type Scale
The original Likert scale is a set of statements (items) offered for a real or hypothetical situation under study. Participants are asked to show their level of agreement (from very serious to not serious) with the given statement (items) on a metric scale. Here all the statements in combination reveal the specific dimension of the attitude towards the issue, hence, necessarily inter-linked with each other (Singh 2006).
For the purpose of this study, a five-point Likert-type scale is used to quantify results and obtain shades of perceptions, Choices that ranges from always used to never used. As the categories move from one to the next (e.g., from always used to never used), the value will decrease by one unit, this allows measurement of attitudes, beliefs, and perceptions, and provides a means of quantifying the data.
[bookmark: _rxrcj2onuomc]2.4 	Conceptual Framework
The framework guiding this study includes factors determining the profitability of fish farming (Figure 1). The elements are categorized into three groups. The independent variables include economic factors, social factors, and infrastructure facilities. Income of fish farmers is the dependent variable. The conceptual framework was used in generating and analyzing this data. 
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Fig 3: The conceptual framework of the economic assessment of fish farmers in the study.
Source: Researchers Concept.





[bookmark: _z7j0jjhohz7s]CHAPTER THREE
[bookmark: _ccdaos8yzc3x]3.0 	RESEARCH AND METHODOLOGY
[bookmark: _j6uucfsdsp71]3.1 	Study Area
This study was carried out in Kwara State, Nigeria. The State lies between 8° 30’ & 5° 00’ N of the equator. Kwara State, one of the North-central States of the country was created on 27th May, 1967. As reported by the 2006 census, the total population stood at 2.37million people (NPC, 2006). 
The State shares boundaries with Oyo, Osun, Ondo, Kogi, Ekiti and Niger States, it also shares an international boundary with Benin Republic. The State comprises of 16 Local Government Areas (Asa, Edu, Baruten, Ekiti, Ifelodun, Ilorin-East, Ilorin-South, Ilorin-West, Irepodun, Isin, Kaiama, Moro, Offa, Oke-Ero, Oyun, Pategi) with a land mass of about 36,825 square kilometers. Two distinct seasons operating in a humid tropical climate are prevalent; rainy and dry season. 
The dry season spans between November and March while the rainy season commences in April and spans through to October. Mean annual rainfall is about 1500mm while minimum average temperature ranges between 21.1°C & 25°C. Kwara State is primarily agrarian with great expanse of arable land and rich fertile soil. Agricultural production is largely peasant and small scale relying heavily on the use of manual labour equipped with crude implements. Use of mechanization is also practiced to some extent among farmers. 



[image: ]
Fig. 4: Map of Kwara State
Source: Author’s concept (2023)	
[bookmark: _lrd5jwotcj1m]3.2 	Study Population
The target population for the study were catfish farmers in Kwara State, Nigeria.
[bookmark: _exhqm74suiyj]3.3   Sampling Techniques
[bookmark: _1dgea6cp49b5]A three-stage sampling technique was used in the selection of samples that provided the data for this study. The first stage, three Local Government Areas were randomly selected, followed by random selection of four communities from each LGAs. The final stage, ten small-scale fish farmers were randomly selected from each community and a total sample of 120 respondents was used.


Table 1: Summary of Sampling Method
	LGAs
	Communities
	No. of Respondents

	Asa
	Egbejila
Asa Dam
Alagbado
Ago Oja
	10
10
10
10	

	Ilorin South 
	Tanke
Gaa Akanbi
Pipeline Road
Garage Offa
	10
10
10
10

	Ilorin East
	Oke Ose
Oke Oyi
Zango
Sentu
	10
10
10
10

	Total
	12
	120


Source: Field Survey, 2023
[bookmark: _6dxd5ympd8c1]3.4 	Methods of data collection
The primary data for this study was collected using a structured interview scheduled to obtain pertinent information for the study. Secondary information was sourced from existing literatures in the subject area including journals, textbooks, magazines and the internet.



[bookmark: _pwykwx7fukco]3.5	Analytical Techniques
[bookmark: _29qq2g354s4o]3.5.1 	Descriptive Analysis
Descriptive analysis was employed to describe the socio-economic characteristics of the respondents, to identify the constraints involved in fish farming in the study area. This was accomplished by the use of measures of central tendency such as frequencies, percentages, means and charts.

[bookmark: _g167emvesqjo]3.5.2 	Cost and Return Analysis
Cost and return analysis was carried to assess the profitability of fish farming by the respondents which are; gross margin, gross ratio, operating ratio and return on capital invested. Gross margin is the difference between the Total Revenue (TR) and Total Variable Cost (TVC)
GM = TR – TVC
Where GM = Gross Margin, TR = Total Revenue, TVC = Total Variable Cost.
Gross Ratio is a financial ratio that measures the performance and efficiency of a business. The lower the ratio, the higher the return per naira.
GR = TC/ TR
Where GR = Gross Ratio, TC = Total Cost, TR = Total Revenue
Operating Ratio is directly related to variable input usage. The lower the ratio, the higher the profitability of the farm business
OR = TVC/TR
Where OR = Operating Ratio, TVC = Total Variable Cost and TR = Total Revenue
Return on capital invested is defined as gross margin divided by total variable cost
RI = GM/TVC
Where RI = Return on Capital Invested, GM = Gross Margin and TVC = Total Variable Cost
[bookmark: _2kigxnvw4jrm]3.5.3 	Multiple Regression Analysis
Multiple regression analysis was used to identify the factors determining the profitability of fish farming enterprise in the study area. Regression is the amount of change in value of one variable associated with a unit change in the value of another variable. Multiple regression analysis will therefore be used to determine the effect of changes in the explanatory variable on the dependent variable i.e. income
The multiple regression equation is specified as follows: 
Y = 𝛃𝛉 + 𝛃1X1 + 𝛃2X2 + 𝛃3X3 +𝛃4X4+𝛃5X5 + … 𝛃 nXn + µ
Where: Y = Income
X1 = Age of respondents (Years)
X2 = Cost of Transportation (Naira)
X3 = Household size (measured in number of people living in the same household) 
X4 = Cost of Production (Naira)
D1 = Labour Cost (Naira)
D2 = Farm Size (Square Feet) 
D3 = Fish Farming Experience (Years)
D4= Feed Price (Naira)
𝛃𝛉 = constant term
µ = Error term


[bookmark: _nhowshlt0nu0]3.5.4 	Likert-type Scale
Likert-type scale is a psychometric scale commonly involved in research that employs questionnaires. It is the most widely used approach to scaling responses in survey research. Likert-type scale was used to determine the level of constraints that affect fish farmers in the study area. It is a 5-point scale and uses an ordinal level of measurement. Scores are given to the responses given to constraints from the most serious (5) to the least (1). The scale is given below:
5 – Very Severe
4 – Severe
3 – Mildly Severe
2 – Not Severe
1 – Not a Problem









[bookmark: _3thudxmlngu1]CHAPTER FOUR
[bookmark: _4kvgbqz8uoeo]4.0 	RESULTS AND DISCUSSION	
This chapter presents the results and discussion of the study in line with the stated objectives. The socio-economic characteristics of the small-scale fish farmers in the study area were described using descriptive statistics like frequency distribution, mean, and percentage, these include age, sex, education attainment, etc. 
[bookmark: _5gng3g3hyg0]4.1.	Socioeconomic Characteristics of the Respondents
The socioeconomic characteristics of small-scale fish farmers considered in this study include age, gender, marital status, educational status, household size, access to extension, age of fish farm, main source of income, 
Details of the socioeconomics characteristics of small-scale fish farmers in the study area are presented in Table 2
[bookmark: _efbs1q80vs9d]Table 2: Distribution of Fish Farmers by their Socioeconomic Characteristics (N=120)
	Socioeconomic characteristics
	Frequency
	Percentage
	Mean

	Gender
Male
Female
	
113
7
	
94.17
5.83
	

	Age (years) 
20 – 30 
31 – 40
>41
	
31
70
19
	
25.83
58.33
15.83
	

34.67

	Household Size
< 3
4 – 6 
> 7 
	
10
92
18
	
8.33
76.67
15.00
	
5.02

	Marital Status
Single
Married
Separated
Widowed
	
32
86
1
1
	
26.67
71.67
0.83
0.38
	

	Educational Level
Primary
	
45
	
37.50
	

	Secondary
	19
	15.83
	

	Tertiary
	56
	46.67
	

	Primary Occupation
fish farming
civil service
	
108
12
	
90.0
10.0
	

	Fish Farming Experience
Fish farming Related
Otherwise
	
118
2
	
98.33
1.67
	

	Age of Fish Farming
< 3
4 – 6 
7 – 10 
> 11
	
16
61
36
7
	
13.33
50.83
30.00
5.84
	
5.96

	Credit Association
Yes
No
	
12
108
	
10.0
90.0
	

	Types of fish pond
Earthen Pond
Concrete Pond
	
87
33
	
72.50
27.50
	

	Access to Extension 
Yes
No
	
10
110
	
91.67
8.33
	


Source: Field Survey, 2023
[bookmark: _f5c8i3i5jail]The results of the socio-economic characteristics of the respondents presented in Table 1 reveals gender disparity in the fish farming industry, with the majority (94.17%) of respondents being male, while only a small percentage (5.83%) are female with a mean of 34.67, implying the dominance of male in the fish production industry. The implications of this gender disparity are noteworthy as it may reflect broader social and cultural factors influencing women's participation in agriculture. Addressing gender equity in the sector by providing opportunities and support for female fish farmers could contribute to more inclusive and sustainable growth. (Fawehinmi et al, 2017) also reported male (65.3%) dominance in fish production. The age distribution of fish farmers reveals that the largest group falls within the 31-40 age range, making up 58.33% of the sample. This finding implies that individuals in their thirties are particularly inclined towards fish farming. However, the relatively low percentage of farmers aged over 41 (15.83%) suggests a potential gap in attracting older individuals to the industry. Encouraging diversification of age groups within the sector may lead 
The data highlights that a substantial majority of respondents (76.67%) have a household size of 4-6 members. This suggests that this household composition is prevalent within the study population. The household size can be a significant factor affecting resource allocation, decision-making, and economic dynamics. Marital status is another important demographic variable, and the data indicates that the majority of respondents (71.67%) are married. This finding implies that marital status could be a relevant factor to consider in the study. The influence of marital status on various aspects, such as financial decisions, labor division, and investment choices, might need closer examination. (Awoyemi & Ajiboye,2011) also reported The result of the marital status shows that majority 67.7% of the fish farmers were married. 
A substantial proportion of respondents (46.67%) have attained tertiary education, reflecting a relatively high level of education within the sample. This educational background can significantly impact knowledge, decision-making, and adoption of innovative practices related to the research topic. Consequently, accounting for educational levels and their implications in the analysis is essential to understand how education may influence the study outcomes. (Olaoye et al.,2013) also reported that fish farming is dominated by the educated class and mostly by those with high level of education.
Fish farming emerges as the predominant primary occupation among respondents, with 90% of them engaged in this activity. This underscores the importance of fish farming within the study context. It suggests that the sample is well-suited for investigating topics related to fish farming practices, as the majority has direct involvement in this field.
Nearly all respondents (98.33%) possess fish farming-related experience. This high percentage indicates that the vast majority of participants have some level of expertise or knowledge about fish farming practices. Therefore, their insights and experiences are likely to be highly relevant to the research, especially if it concerns fish farming-related topics.
Among those with fish farming experience, the 4-6-year category is the most common, with 50.83% falling into this range. This distribution suggests that a substantial number of respondents have moderate experience in fish farming. The duration of experience can influence practices, decisions, and knowledge in the field, making this variable important to consider in the research analysis. A relatively small percentage (10%) of respondents is part of a credit association. This suggests that access to credit might not be a significant factor for most participants in the study. Understanding the implications of limited credit association membership on financial and investment decisions within the context of the research is vital.
Furthermore, earthen ponds are the most common type of fish pond among respondents, with 72.50% using them. This distribution indicates the prevalence of earthen ponds in the study area. The choice of pond type can have implications for fish farming practices, productivity, and sustainability, making it an important consideration for the research.
A vast majority (91.67%) of respondents have access to extension services. This high percentage suggests that extension services play a significant role in disseminating information and knowledge related to fish farming. Consequently, their influence on practices and decision-making should be explored in the research analysis.
[bookmark: _apbzc86izzb5]4.2 Profitability of Small-Scale Fish Farm Per Annum
Table 2: Analysis of profitability of Small-Scale Fish Farm Per Annum
	Variables
	Amounts (N)/Annum

	Variable Cost
Feed
Fingerlings
Electricity
Fuel
Cost of Production 
Total Variable Cost (A)
	
140,688.00
63,837.92
15414.17
9,188.54
81,674.68
241,803.31

	Fixed Cost
Depreciation on Pond
Depreciation on Pumping Machine 
Feed Container
Security
Protective Measures
Water Source
Total Fixed Cost (B)
	
353,750.0
89,790.70
46,336.28
26,323.60
94,977.27
8,898.33
620,076.18

	Total Cost (C) = A+B
	861,879.49

	Total Revenue (D)
	2,014,164.17

	Gross Margin (E) = D-A
	1,772,364.86

	Net Farm Income (F) = D-C 
	1,152,288.68

	Gross Ratio (G) = C/D
	0.42

	Operating Ratio (H) = A/D
	0.12

	Returns on Capital Invested (I) = E/A
	7.33


Source: Field Survey, 2023
[bookmark: _4netmlo2lou]Table 2 provides a detailed breakdown of the costs associated with operating a small-scale fish farm per annum. It distinguishes between Variable Costs (A) and Fixed Costs (B). Variable Costs include expenses that vary with the level of production, such as fingerlings, feed, electricity, and fuel. The result reveals that the cost of feeds constituted the highest proportion of the total cost of fish production for the largest proportion of the total cost of fish production. This corroborate the finds of (Awoyemi & Ajiboye,2011) who reported that The result reveals that the cost of feeds accounted for the largest proportion (17.7%) of the total cost of fish production These variable costs total ₦241,803.31 per annum. On the other hand, Fixed Costs encompass expenses that remain relatively constant regardless of production levels, such as depreciation on assets (pond and pumping machine), feed containers, security, protective measures, and water source. The total fixed costs amount to ₦620,076.18 per annum.
The Total Cost (C) is the sum of Variable Costs and Fixed Costs, resulting in ₦861,879.49 per annum. This figure represents the total expenses incurred by the fish farm in a year. In contrast, the Total Revenue (D) reflects the income generated by the farm, which is ₦2,014,164.17 per annum. This revenue is a result of selling fish or related products. 
The table provides essential profitability metrics. Gross Margin (E), which is calculated by subtracting Variable Costs (A) from Total Revenue (D), equals ₦1,772,364.86 per annum. This metric represents the profit before accounting for fixed costs. Net Farm Income (F) is derived by subtracting Total Cost (C) from Total Revenue (D), resulting in ₦1,152,288.68 per annum. This reflects the profit after all expenses have been considered. Two critical financial ratios are presented in the table. The Gross Ratio (G) is calculated as Total Cost divided by Total Revenue, yielding 0.42 or 42%. This indicates that 42% of the generated revenue is used to cover all costs, providing insight into the farm's cost-efficiency. 
The Operating Ratio (H) is derived by dividing Variable Costs by Total Revenue, resulting in 0.12 or 12%. This ratio indicates that 12% of the farm's revenue is allocated to covering variable costs, demonstrating the proportion of revenue needed to sustain day-to-day operations. Finally, the Returns on Capital Invested (I) metric is essential for assessing capital efficiency. It is calculated as Gross Margin divided by Total Variable Cost, resulting in 7.33. This figure signifies that for every unit of capital invested, there is a return of 7.33 units in gross margin. A high returns ratio suggests efficient capital utilization.
[bookmark: _oemcy6k7v760]4.3 Factors Affecting Profitability of Small Scale Fish Farming
Table 3 provided information on the results of a multiple regression analysis for factors affecting the profitability of small-scale fish farming. The table includes various predictors and their coefficients, as well as statistical significance levels.
[bookmark: _45zt2wiqt9pc]Table 8: Result of Multiple Regression Analysis of Factors Determining Profitability of Small Scale Fish Farming
	
Predictors 
	Unstandardized Coefficients
	
T
	
Sig.

	
	B
	Std. Error
	
	

	
	(Constant)
	1.481
	0.177
	8.381
	0.000

	
	Age
	-0.009**
	0.004
	-2.387
	0.018

	
	Transport Cost
	0.013
	0.044
	0.284
	0.777

	
	Cost of Production
	0.015**
	0.007
	2.110
	0.036

	
	Labour Cost
	0.057
	0.055
	1.040
	0.300

	
	Household size
	0.002
	0.014
	0.174
	0.862

	
	Farm size
	4.064E-006
	0.000
	0.433
	0.665

	
	Fish farming experience
	0.001
	0.015
	0.091
	0.927

	
	Feed Price
	0.749**
	0.135
	5.536
	0.000


**Significant at the .05level (2-tailed), R Square=0.739, F-value=48.712, Adjusted R Square=0.724
The R Square value of 0.739 suggests that the model explains approximately 73.9% of the variance in profitability. The F-value of 48.712 is significant, indicating that the overall regression model is meaningful. The coefficient for age is statistically significant at the 0.05 level (2-tailed). This negative coefficient (-0.009) suggests that as the age of the fish farmer increases, profitability tends to decrease. In other words, older fish farmers may experience lower profitability compared to younger ones.
The coefficient for the cost of production is also statistically significant at the 0.05 level. This positive coefficient (0.015) indicates that as the cost of production increases, profitability tends to increase as well. In simple terms, higher production costs are associated with higher profitability in small-scale fish farming.
The coefficient for feed price is highly statistically significant at the 0.05 level. This substantial positive coefficient (0.749) suggests that as the price of fish feed increases, profitability significantly increases. This indicates that fish farmers can potentially earn more profit when the cost of fish feed rises.
[bookmark: _ygzd2excw27s]4.4 Constraints faced by Small Scale Fish Farmers
[bookmark: _3trzlmkjxaag]Table 4: Constraints faced by respondents in Fish Farming
	Variables
	Weighted Score
	Mean Score
	
	Rank 

	High costs of feed
	406
	3.38
	
	1st 

	Inadequate access to credit/capital
	214
	1.78
	
	5th 

	Inadequate access to Land
	144
	1.20
	
	9th 

	Inadequate access to Markets
	186
	1.55
	
	6th 

	Flooding
	379
	3.16
	
	2nd 

	Transportation costs
	321
	2.67
	
	3rd

	Labour availability
	167
	1.39
	
	7th 

	High cost of medications
	320
	2.67
	
	4th 

	Lack of Technical knowhow
	129
	1.08
	
	10th 

	Prevalence of diseases
	150
	1.25
	
	8th


Source: Field Survey, 2023

The result on the table that high cost of fish feed, with a weighted score of 406 and a mean score of 3.38, is unequivocally the most formidable constraint faced by farmers in fish farming. The weighted score represents the magnitude of its impact as perceived by the participants in the study. When feed costs soar, they have a direct and substantial influence on the profitability of fish farming operations. With limited financial resources, young fish farmers often struggle to cope with this financial burden.  Flooding emerges as the second most critical challenge, with a weighted score of 379 and a mean score of 3.16. It's a perilous constraint, particularly in regions prone to natural disasters. Flooding can wreak havoc on fish ponds, causing extensive damage and financial losses.   
High transportation costs, ranked third, bear a weighted score of 321 and a mean score of 2.67. These costs significantly affect the distribution of fish products and access to markets. When transportation expenses are prohibitively high, it becomes economically challenging for young fish farmers to efficiently reach consumers.  The high cost of medications ranks fourth, with a weighted score of 320 and a mean score of 2.67. Disease management is paramount in aquaculture, but the expenses associated with treating diseases can strain the financial resources of young farmers.   Limited access to credit or capital ranks fifth, with a weighted score of 214 and a mean score of 1.78. This constraint is closely linked to the high costs of inputs, including feed and medications.   
Market access ranks sixth, with a weighted score of 186 and a mean score of 1.55. Even if youth successfully produce fish, the lack of accessible and efficient markets can hinder their ability to sell their products profitably. The availability of labor ranks seventh, with a weighted score of 167 and a mean score of 1.39. This constraint arises from the labor-intensive nature of fish farming. Disease prevalence ranks eighth, with a weighted score of 150 and a mean score of 1.25. Disease outbreaks can lead to significant losses for fish farmers. Inadequate access to land ranks ninth, with a weighted score of 144 and a mean score of 1.20. This constraint hinders the establishment of fish ponds, a fundamental requirement for fish farming.  The lack of technical know-how ranks tenth, with a weighted score of 129 and a mean score of 1.08. This constraint underscores the importance of education



[bookmark: _6n3gp4abag20]CHAPTER FIVE
[bookmark: _tbzgn28i4clt]5.0 	SUMMARY, CONCLUSION AMD RECCOMMENDATION
[bookmark: _nkbjpwswkf4k]5.1.  Summary
The majority (94.17%) of respondents in the fish farming industry are male, indicating a significant gender disparity. This has implications for gender equity in the sector. A large proportion (58.33%) of fish farmers fall within the 31–40 age range, suggesting a preference for fish farming among individuals in their thirties. 
There is a potential gap in attracting older individuals to the industry. Most respondents (76.67%) have a household size of 4-6 members, which can impact resource allocation and decision-making within households. The majority (71.67%) of respondents is married, implying that marital status may influence various aspects of their engagement in fish farming. 
A significant portion (46.67%) of respondents has attained tertiary education, which can influence their knowledge and decision-making in fish farming. 90% of respondents are engaged in fish farming as their primary occupation, highlighting the sector's importance in the study context. Almost all respondents (98.33%) have fish farming-related experience, with a substantial portion having moderate experience (4-6 years). 
Only 10% of respondents are members of a credit association, indicating that access to credit may not be a significant factor for most participants. Earthen ponds are the most common type (72.50%) among respondents, which can impact fish farming practices and sustainability. A high percentage (91.67%) of respondents has access to extension services, suggesting their importance in disseminating fish farming-related information.
Table 2 provides a detailed breakdown of costs associated with operating small-scale fish farms, including variable costs (e.g., feed) and fixed costs (e.g., depreciation on assets). The total cost is ₦861,879.49 per annum, while the total revenue is ₦2,014,164.17 per annum. Gross Margin is ₦1,772,364.86 per annum, and Net Farm Income is ₦1,152,288.68 per annum. Financial ratios, such as the Gross Ratio (42%) and Operating Ratio (12%), provide insights into cost efficiency. The Returns on Capital Invested is 7.33, indicating efficient capital utilization. 
Respondents identified several challenges in fish farming, with the high cost of fish feed, flooding, high transportation costs, and expensive medications being the most significant constraints. Limited access to credit, market access, labor availability, disease prevalence, inadequate land access, and a lack of technical know-how were also noted as challenges.
[bookmark: _azmq9twp4i2q]5.2.  Conclusion
Based on the findings of the study, the fish farming industry is predominantly male-dominated, emphasizing the need for efforts to promote gender equity and support female fish farmers. Fish farming is a primary occupation for a significant portion of respondents, underscoring its economic significance in the study area. The detailed cost breakdown and profitability metrics reveal that fish farming can be a profitable venture. Efficient cost management and capital utilization are essential for success in the industry.
[bookmark: _6e2p0lfmhgvz]5.3.  Recommendation
1. Government needs to help fish farmers by educating and training them in disease management and prevention strategies. This knowledge equips them with measures to minimize the impact of diseases on their operations, reducing both financial and production losses.
2. Financial institutions and government agencies should consider developing tailored financing programs with favorable terms for fish farmers. These programs, which can provide loans or grants, facilitate the establishment and expansion of fish farming enterprises, thereby reducing financial barriers.
3. Improvement should be made on market access for fish farmers by establishing efficient distribution channels and market linkages. This can help farmers sell their products profitably and encourage more people to enter the industry.
4. The return per naira invested on fish production is very high. Hence, it is recommended the individuals from a broader age range to engage in fish farming.
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