


ASSESSMENT OF LIVELIHOOD DIVERSIFICATION STRATEGIES OF ARTISANAL FISHERFOLKS IN THE RIVER-RINE AREA OF ONDO STATE, NIGERIA

ABSTRACT 
Empirical evidences following from some studies on the Lake basin has showed shown that livelihood diversification among fishing households is an established fact of the fishers’ struggles to improve their well-being (Tafida, 2010). The study assessed the livelihood diversification strategies of artisanal fisherfolks in the river-rine fisherfolk in the riverine area of Ondo state. The study specifically describe the socio-economic characteristics of the respondents; determine the profitability of artisanal fish production in the study area; identify diversification strategy adopted by artisanal fisherfolks in the study area; examine factors that determine fisherfolks choice of livelihood diversification strategy in the study area; determine the impact of diversification strategy adopted on the fisherfolks welfare and describe the constraints of artisanal fish production in the study area. Cross-sectional data were used for this study. Primary data were collected through administration of a well-structured questionnaire on the sampled fisherfolks the administration of a well-structured questionnaire on the sampled fisherfolk. Multistage sampling procedure was employed to select 150 respondents for the study. The analytical tools employed were:; descriptive statistics,  and propensity score matching. Net profit analysis and multinomial logit model. Result showed that poultry, crop production, trading and government jobs are what fisherfolks diversify into while age of fisherfolks, years of fishing, number of gears, belonging to  a cooperative society, monthly income, and level of education were significant factors affecting the ability of artisanal fisherfolks to diversify in the study area. These factors were significant at 1%, 5% and 10% when tested. The result further showed that fisherfolks in the study area earns #168,863 on average per month. The impact of diversification on fisherfolks’ welfare is seen in the ability of those that fisherfolk’s welfare is seen in the ability of those who diversify to have a car, marry more wives, send their children to school and spend more on feeding. The study recommends that Government and private agency should help provide emergency intervention to deal with flood and erosion in the study area so as to allow them carry out their activities during rainingthe government and private agencies should help provide emergency intervention to deal with floods and erosion in the study area so as to allow them to carry out their activities during the rainy season. This is necessary as many of the fisherfolks said erosion and flooding is one major issue faced in the area.
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1. INTRODUCTION 
Nigeria is a maritime state where 9 of the 36 federal states have a coastline in the Atlantic Ocean. The coastal federal states of Nigeria are Ogun, Lagos, Ondo, Delta, Bayelsa, Rivers, AkwaIbom and Cross River states, found in the southern part of the country. The importance of the fisheries sector to individuals and the economy of many developed and developing countries cannot be overemphasized. It is notable that fish provides more than 60% of the world supply of protein, especially in the  world's supply of protein, especially in developing countries (Sofia, 2018). The fisheries subsector of the Nigeria agriculture is the essential tool for rural development through its provision of income, high quality protein, and socioeconomic development of fishing communities in Nigeria (Olaoye,et al. 2016). Fishing community is a community that is important in relation to the utilization of marine resources, but most of them are still underserved communities. Fishing communities are still the dominant communities of poor people inhabiting the coastal areas, especially in a developing country like Nigeria. Food and agriculture organization (FAO 2018) states that the poverty of fishermen is a very serious matter. In Nigeria as presented by (Araoye,2002), that the fishing community in Nigeria is the poorest communities. Fishing is one of the oldest livelihood income generating activities of man since the world was created (Cristopher et al income-generating activities of man since the world was created (Cristopher et al, 2003).  The Ffishing industry in Nigeria dates back to the pre-colonial era where basically small-scale fishing (artesian artisanal) has been the major source of food for the inhabitant of coastal and river-rine riverine areas. It is also provides employment and economic benefit to those engaged in artesian fishery activities. Artesian fisheries utilize open access resources in which the only human intervention is the harvesting of fish stocks (Ajenifuya, 2008). Furthermore, based on the concept of Sustainable Livelihood, a household perpetuate life and livelihood rests on livelihood assets owned or accessible. The assets include human capital assets, capital assets of natural resources; financial capital assets; social capital assets; and physical capital assets (Shivakoti and Smith-vogt, 2009). For many fishermen to survive or push out of poverty line the issue of economic diversification came in, Diversification is a process by which households engage in multiple income generating activities (Ellis, 2009). It is widely seen in the 1 academic literature and international development arena as a strategy for spreading risk and reducing vulnerability. In the context of fisheries, diversification is promoted as a means for reducing dependence on the resource, making restrictive management easier and less controversial for those affected by such measures (Smith et al 2007).This often interprets diversification as job-substitution (stop fishing, do something else) rather than adding other activities to an income-portfolio. With the tendency for increasing pressure on fishery resources, it becomes ever more necessary to address in a coherent way diversification and its links with both poverty reduction and responsible fisheries (Coulhard,2005). Implications of the development of alternative or complementary activities alongside a main, resource-dependent activity such as fishing may echo those experienced by sectors such as agriculture and pastoralism. However, many characteristics of the fishing activity and of those who engage in it are particular to the sector. General poverty alleviation policies and fisheries management schemes have been found to lack the necessary differentiation and to fail to cater for the specific needs of fishing communities (Smith et al., 2010).
















2. METHODOLOGY 
 2.1. The study area 
This study was carried out at the river-rinemriverine area of Ondo state, Nigeria. Ondo state was created on 3rd of February 1976, from the former western stateWestern State. The state covers a land of 14,793 square kilometers with its administrative capital at Akure. The population of the state in the 2006 census reported in 2007 put the figure at was 3,442,024 (Ondo State Bureau of Statistics, 2018). Ondo state is located in the southern region of Nigeria. The state is made up of 18 Local Government Areas, and is bounded in the north by Ekiti and Kogi states, in the east by Edo state. In the west by Osun and Ogun states, in the South by Atlantic Ocean. Ondo state is located entirely within the tropics (National Population Census (NPC), 2006). The climate of Ondo, like other states in the southwestern part of Nigeria, is that of a tropical rain forest rainforest type, with distinct wet and dry seasons. The tropical climate of the state is broadly divided into two: the dry season (Harmattan season) and the raining rainy season. The latitude of Ondo state State nigeriaNigeria is 7.100005, and the longitude is 4.841694. Ondo state is located in Nigeria in the cities place category with the gps  GPS coordinates of 7° 6' 0.0180'' N and 4° 50' 30.0984'' E. The annual rainfall varies from 2,000mm in the southern areas to 1,150mm in the northern areas. In the south, the mean monthly temperature is 27 degree Celsius, while the mean relative humidity is over seventy five seventy-five per cent. (75%). The older sand ridge develop brown and orange sandy soils, while the most recent ones near the coast have light grey sandy soils. In the northern part of the state, the mean monthly temperature and its range are about 30 degree  degrees Celsius. The mean monthly relative humidity is less than seventy percent (70%). Soils here are skeletal in nature and are of comparatively recent origin (Falodun, 2017) Agriculture (including fishing) constitutes the main occupation of the people of the state. Indeed, Ondo state is the leading cocoa producing state in Nigeria. Other agricultural produce include yams, cassava and palm produce (Ondo State Ministry of Information, 2019). The riverine area of Ondo State are Ilaje and Ese-Odo Local Government which share boundary with the Atlantic ocean in the tropics.
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Fig 1. Map of the study area
2.2. Objective of the study 
The main objective of the study is to assess the artisanal fisherfolks livelihood diversification strategies in the river-rine area of Ondo state, Nigeria. 
The specific objectives are to: 
1. Ddescribe the socio-economic characteristics of artisanal fisherfolks in the river-rine area of Ondo state; 
2. dDetermine the profitability of artisanal fish production in the study area; 
3. identify Identify diversification strategies adopted by the artisanal fisherfolks in the study area;
 4. Eexamine factors that determine fishefolk’ss choice of livelihood diversification strategies in the study area.
 5. Ddetermine the impact of diversification strategy adopted on the fisherfolk’s welfare; and;
 6. describe the major constrain sDescribe the major constraints of artisanal fish production in the study area.
2.3 data analysis and model specification
Descriptive statistics 
To achieve objective (1), (3), and objective (6) a descriptive statistics was used. Descriptive statistics such as percentages and frequencies was used to analyze their socio-economic characteristics while descriptive statistics such as tables was objectives (1), (3), and (6), descriptive statistics were used. Descriptive statistics such as percentages and frequencies were used to analyze their socio-economic characteristics, while descriptive statistics such as tables were used to analyze their constraints. 
 Net profit 
The net profit margin, or simply net margin, measures how much net income or profit is generated as a percentage of revenue. it is the ratio of net profits to revenues for a company or business segment.  The Nnet profit margin is typically expressed as a percentage but can also be represented in decimal form. The net profit margin illustrates how much of each naira in revenue collected by a company translates into profit.
 Net Profit margin = Net Profit Total revenue x 100………… 1 
Net profit is calculated by deducting all company expenses from its total revenue. The result of the profit margin calculation is a percentage – for example, a 10% profit margin means for each ₦1 of revenue the company earns ₦0.10 in net profit. Revenue represents the total sales of the company in a period.
Multinomial logit model 
To achieve objective 4, multinomial logit models was were used; this  was is used to separate the determinant determinants of livelihood strategies into few model scenarios. Since there is more than one strategy choice to choose from, that the fishermen does not pick one does not mean he is non adopter or it does not determine his the fact that the fishermen do not pick one does not mean they are non-adopters or that it does not determine their livelihood strategies.Hence, non-adopter or of one who does not necessarily put the farmer in the non-adopter category (Greene, 2003). This supports the model appropriateness. 
This model is
 Ui=βiXi+εi……………………………………………………………………2 
This implies that utility, Ui, choosing a particular strategy is a stochastic linear function of Xi . in 
this multinomial logit model, the probability of choosing a given, j, is equal to the probability that the utility of that particular strategy or adoption is greater than or equal to the utilities of all other strategies and adoptions. The model is shown below  
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 Source: Greene 2003 
Where, 
βj = vector of coefficients of each explanatory variable, 
Xi (j) =dependent variables that is jth adopted strategy option
 Xi= explanatory variables
 i = ith explanatory variable 
For this study, the strategy options or response probabilities is four based on the number of income respondent we have: (Ojo, et al.,2019) 
Yi = four unordered number of income sources adopted by the respondents: 
Yo = adopted one source of income (no diversification)
 Y1 = adopted two income sources; 
Y2 = adopted three income sources: 
Y3 = adopted four income sources;
The dependent variables will therefore be the log of one alternative relative to the base alternative. 
The explanatory variables will include; 
Xi = age of fisherfolks (years)
 X2 = household size 
X3 = years in fishing 
X4 = number of gear 
X5 = belong to a cooperative society 
X6 = monthly income
 X7 = educated

Propensity score matching 
The impact of a treatment for an individual i , noted δ i , is defined as the difference between the 
potential outcome in case of treatment and the potential outcome in absence of treatment: 
δi = Y 1 i − Y 0 
In general, an evaluation seeks to estimate the mean impact of the program, obtained by 
averaging the impact across all the individuals in the population.   
This parameter is known as Average Treatment Effect or ATE: 
ATE = E( δ) = E(Y 1 − Y 0) 
Where E represents the average (or expected value). Another quantity of interest is the Average 
Treatment Effect on the Treated, or ATT, which measures the impact of the program on those individuals who participated: 
ATT = E(Y 1 − Y 0 | D = 1)
Finally, the Average Treatment Effect on the Untreated (ATU) measures the impact that the 
program would have had on those who did not participate: 
ATU = E(Y 1 − Y 0 | D = 0) 
The  problem  is  that  all  of  these  parameters are  not  observable,  since  they  depend  on counterfactual  outcomes.   
For  instance,  using  the fact  that  the  average  of  a  difference  is  the difference of the averages, the ATT can be rewritten as:  
ATT = E(Y 1 | D = 1)– E(Y 0 | D = 1) 
the  second  term(Y 0 | D = 1 ) ,  is  the  average  outcome  th at  the  treated  individuals would 
have obtained in absence of treatment, which is not observed. However, we do observe the  term ,  
that  is,E(Y 0 | D = 1 )  the  value  of Y 0 for  the  untreated  individuals.  Thus, we can calculate:  
Δ= E(Y 1 | D = 1) – E(Y 0 | D = 0) 
What is the difference between Δ and the ATT?  Adding and subtracting the term: 
E(Y 0 | D = 1) 
Δ= E(Y 1 | D = 1) − E(Y 0 | D = 1) + E(Y 0 | D = 1) – E(Y 0 | D = 0) 
Δ= ATT + E(Y 0 | D = 1) – E(Y 0 | D = 0) 
Δ= AT T + SB
The second term, SB, is the selection bias: the difference between the counterfactual for treated 
individuals and the observed outcome for the untreated individuals. If this term is equal to 0, then 
the ATT can be estimated by the difference between the mean observed outcomes for treated and 
untreated: 
ATE= E(Y/D=1) – E(Y/D=0)





3.0 RESULTS AND DISCUSSION
3.1. Socio-economic characteristics 
The results of the socio-economic characteristics showed the mean ages of 47. Majority (44.0%) of the respondents were observed to be between 41 and 50 years. This is an indicator that majority of the respondents were still within the economically active age. It also implies that respondent were agile and active to carry out the rigors of fish farming. This result actually goes in line with Olayemi (2004) who stated that for farmers to be productive in farm chores, they must be young and active in order to contribute meaningful labor input into all stages of production for efficient output realization which in turn result in consumption and income opportunities with proportional household welfare. majority (97.5%) of fish famers in this area is male with. The domination of male respondents among the fishers can be as result of males having greater access to farm than females. It could also be the result of the tedious nature of fish farming. This implies that fish farming is mostly done by male farmers who could have access to resources and are thus instrument to fish production than their female counterparts. It could also be that male farmers are more into fish catching while the females are into processing and marketing. Afolami et al(2015) stated that domination by male respondents among farmers could be the result of males having greater access to farm land than females and the tedious nature of farming. 43.9% of households in the study area had between one to five persons in their households, 33.8% had between six to ten (10) persons in their households, about 20.9% had between eleven to fifteen while 0.7% has between sixteen and above twenty (20). The average household size for the study area was 5. This is corroborated by the work of Ojo and Ogunyemi (2014) who found that farming household size is in average of one to five persons per family. Years of experience of the fishermen was found to be high, majority (41.3%) has close to 21-30 years of experience in the business. This might be the reason why many of them do not want to diversify to other areas. About (13.3%) and (24.0%) of the respondent have 1-10 and 11-20 years of experience respectively, this show that many fisherfolks in the area are highly experienced and started fishing business very early in life. Those with 31-40 and above 40 years of experience were found to be (19.3%) and (2.0%) respectively, this might be because of old age. As age set in the level of productivity drops and farmer tends to stop farming. The result shows that fisherfolks in the area are experienced and active. According to Inoni and Oyaide (2007) fishers, particularly those in the motorized sector of the artisanal fishery, require adequate experience to be able to exploit more valuable fish species in deeper waters. 88.7% of the fisherfolks belong to one form of association. Such association includes; cooperative society, fishermen association etc. this might be to help them in marketing so that they can have uniform prices across board, or help them in saving money for future use. The function of the association can extend to helping in giving market information, bringing fisherfolks closer to buyers or for association sake. Very few fisherfolks in the study area 11.3% do not belong to any association. According to Amos (2013), membership of association is of immense benefits to members, it gives opportunity for bulk purchase of inputs at discounted rates and helps members secure credit facilities as at when due. majority (43.3%) earns around (₦900,000-₦1.199,999), this shows that many of the respondents in the study area earns more than many civil servant in the state, this further explain why many of them do not want to diversify because it’s obvious that their income from fishing activities is high and other sources might not give them something close. Its appears most of the income earn goes to fueling, feeding, transportation etc. about (14.7%) earn above (₦1,499,000) a month, this can be those who diversify their sources of income or those who have more gears or employ more people to work with them. (8.0%) and (1.3%) are the lowest and account for those who earn (₦300,000-₦599,999) and below (₦300,000) respectively. This observation is in agreement with Anyanwu et al. (2009) who reported that an average fisherman along River Niger in Onitsha, Nigeria made a gross profit margin of about ₦96000 per month in a year. In addition Tietze et al.(2000) and AER (2003) in their studies of selected coastal Asian and African countries noted that the savings rate and the amounts saved were generally higher in fishing villages than in neighboring farming villages. majority (32%) of the respondents that diversify makes above (₦499,999) monthly from other sources, this is very low compare to the income of fish farmers monthly income, although it can be an additional income. About (22.5%) earn between (₦300,000 ₦399,999) and (10.0%) earn between (₦400,000-₦499,999) from other sources in a month. (15%) account for those that earn between (₦100,000 – ₦199,999) from other sources every month. The lowest category are those who earn between (₦200,000-₦299,999) from other sources a month with (5.0%). This suggest that income from other sources for many that diversify is still high and above (100,000) for majority of the fish farmers that diversify. This result aggress with A Kigbu et al. (2014) who reveals that most fish farmers are full time farmers while the little that diversify makes little from other sources compared to fishing activities. He further put it that (75%) of fishermen income comes from fishing activities while only (25%) comes from other sources.
3.2. Profitability of artisanal Fish Production
 The N net profit method was employed to estimate the profitability of fish farming in the study area. Table 1 shows the net profit where total returns is (₦1,089,133.00) in a month. The cost of doing fishing business in the study area (variable cost) as fuel has the highest running cost with (76.20%), the cost of fuel alone is at (₦701,295.00) this was discussed by Amanda et al (2017) when they did a profitability study on fish farming along coastal areas in brazil and found out that more than (70%) of total revenue of farmers goes to fueling and they suggested that government should further subsidize fuel for them or come up with a plan to help out. Cost of labor took (12.36%) at a figure of (₦113,713.00) in the running cost, this suggests that the labor either hired or family source are well paid which is a good source of motivation for productivity. The last cost of running artisan fishing business in the study area is food, this amount to (11.44%) at a figure of (₦105,262.00) per month. This reveals that cost of feeding during the business is not much; this might be because each labor ate at home before coming to open water to fish. The overall result shows that the average profit from artisanal fish production in the study area was (N 168, 863.00), this reveals that artisanal fish farming in the study area is highly profitable. The profit level also show why many fish farmers in the study area choose fishing as their only business and stay with it for years. This result is in line with the findings of Adewumi et al(2012) in his study around Asa  Rriver in Kkwara sState which reveals that artisanal fishing is a profitable business. Results of their profitability analysis showed that an average fisherolks makes a net profit of ₦52883.99/month. Compare to my findings, an average fisherman makes a net profit of N 168863.00/month. From the results shows that average profit from fish production in the study area was N 168863.00. It shows that the cost of fuel represents 76.2% of TVC, cost of food represents 11.44% of the TVC while cost of labour represents 12.36% of TVC.




Table 1: Average Monthly Costs and Returns for Fish Production
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3.3. Diversification strategies adopted by artisanal fisherfolks in the study area 
Table 2 shows the diversification strategies adopted by artisanal fishermen in the study area. From the descriptive statistics majority (37.5%) of the artisanal fishfolks adopt poultry e.g. rearing birds as their alternative source of income. This can be explained by availability, raw food for birds or technical knowhow by the respondents. Cultivation stood at second place with 35.0% of respondents involved in cultivation. The availability of family land and nearest to water should be the reasons many result to cultivation of land in the study area, in addition, to further increase income many will choose go into farming. Trading is 17.5%, this suggest that most of the artisanal fisherfolks don’t get involve much in trading. Just (10%) of the respondents choose government job as a means to diversify. This is showed in the income level of the artisanal fisherfolks as many fish farmers make more income than many civil servant in the area, those that diversify to government work might be doing so due to passion. Cost of transportation and time spent might be another source of discouragement to fish farmers in the study area to embrace government job. This is in line with the findings of Funmilayo (2016) that the fishers diversified more into poultry (73.53%) in the dry season and crop farming (98.04%) in the wet season. Corroborating this result is the study of Babatunde and Qaim (2009) which found farming as the most important income generating source for poorest households. This might also be due to the fact that rural dwellers are mostly agrarian who views farming as a normal way of life. Crop farming also helps the fishermen cope with food insecurity. This implies that fisher folks derive more benefits and values (food and income) from farming activities than non-farming activities. As such, agricultural activities should be given priority in any intervention to boost diversification of fisher folks in fishing communities. Also in Funmilayo (2016) findings the least diversification activity in the study area was petty trading, with 9.80% diversification in the dry season and 7.35% diversification in the wet season. This implies that fishermen utilizes the available land for crop farming and exploit the forest for game in order to provide food for the family and sell the excess if available. 



Table 2. Diversification Strategies Adopted by Artisanal Fishermen
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3.4. Factors that Determine Diversification among the Artisanal Fishermen in the study area. 
Six variables were statistically significant in the model, they include age, years of fishing, no of gears, belong to a cooperative, monthly income and level of education. These variables are said to be the determinant of a fish farmer diversifying his livelihood. Age The age of sampled fisherfolks is significant and negatively influenced the extent of diversification among the fish farmers at p≥0.10. This presupposes that, as the age of fish farmers in the study area increases, the likelihood of them diversifying their livelihood decrease. In other words, multiplicity of activities increases with advancing age. Years in fishing The years of fishing is significant and positively influenced the extent of diversification among fish farmers at p≥0.05. This result shows that as the year of fishing experience increases the like hood of diversifying might increase. This can be as a result of fishermen not getting use to change anymore. Inoni and Oyaide (2007) already stated that for a fish famer to increase production, years of experience is very important. Then more experienced fishermen should have more income and stable on the business which will affect them from embracing other sources of income while the less experience fish farmer may want to add more alternative sources in other to argument his daily income. It’s also possible that has years of fishing increases fish famers has access to loan, get more fishing gears and employ more people which will make him become a full time farmer or less concern about diversification. No of gears The coefficient of number of gears is found negatively significant at p≥0.01. This shows that the like hood of not diversifying as number of gears increases is low. This implies that many fisherfolks with many fishing gears has tendency to diversify their source of income. This can be attributed to the fact that the rich want to get richer because number of gears means they will have to employ more labors and make more money, this might be the fuel behind them looking at other sources of income. Amada et al. (2016), suggested that fishing gear increases the fish farmers income and productivity. This means that fisher men with more fishing gears have tendency to look at other sources of income.
Belong to a cooperative Belonging to a cooperative society is one of the factors influencing or determining whether a fish farmer will diversify or not. The coefficient of belonging to a cooperative society is significant at p≥0.01 and negative. This shows that the like hood of not diversifying for fish farmers that belong to a cooperative society is low. Cooperative society helps farmers with loan, savings and information, this might be reason many fish farmers will embrace change and diversify their livelihood. The influence of cooperative society can also be seen in the quest to belong or not be left out on what others are doing. Amos (2012) in his findings concluded that farmers that belong to cooperative society embrace change easily and do more in terms of productivity. The more a fish farmer gets along with a cooperative society the more his likelihood to diversify. Monthly income The monthly income is found significant at p≥0.05 and positive. The fisherfolks likelihood of diversification increase with high income. This suggest that artisanal fisherfolks with high income does not really have interest in diversification since their income is enough, and if they want to diversify it might not be as those with low income. The likelihood of diversification increases with high income of artisanal fish farmers. According to Anyanwu et al. (2009) who reported that an average fisherman along River Niger in Onitsha, Nigeria made a gross profit margin of about N96000 per month in a year. In addition, Tietze et al. (2000) and AER (2003) in their studies of selected coastal Asian and African countries noted that the savings rate and the amounts saved were generally higher in fishing villages than in neighboring farming villages. The authors further reported that in most of the countries studied, households in farming villages were as indebted as or more indebted than households in fishing villages. These reports are contrary to the popular belief that fisher folks are among the poorest of the rural population in coastal areas of the world. This implies that many fish farmers with high income might stick to the business and not diversify as those with low income. Fish farmer with high income will definitely have more workers and fishing gear, more management work to do which might affect them or gave them lesser time to explore other sources of income. Level of education Years of education of the fisherfolks were negative and significant at p≥0.05 . This implies that as the years of education of the fisherfolks in the study area increase the likelihood of diversifying their livelihood increases. Education is an important factor influencing the extent of livelihood diversification. This result is consistent with the results from other studies on diversification behavior in Africa (Awudu and CroleRees, 2001; Winters et al., 2009; Oluwatayo, 2009; Idowu et al., 2011), where education was found to be a key determinant of the diversification of income-generating activities. Education enhanced the potential of the respondents and made them grab available opportunities with little or no stress.

Table 3. Factors Determining Diversification among the Artisanal Fishermen	Comment by Sreenath Dixit (ICRISAT-IN): Pls use uniform terminology. Fisherfolk, fish farmers, fishermen etc are used at different places. Pls avoid this.
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3.4. Impact of diversification strategy adopted on the fisherfolks welfare 
The impact of diversification was measured on the fishermen welfare as show in table 4, from the study, diversification has impact on the fish farmers ability to have a car, marry more wives, spend more on children education spend more on food and own a landed property. The probability of having a car increases by 0.2 when the farmer diversifies. This suggests that fish farmers that diversify have the capacity to buy a car ahead of those that did not diversify. The ability to marry more wives increases as the fish farmer increases his level of income through diversification because the farmer feels he has more money to take care of the wives or believes that that will supply him with more family labors. As diversification increases, fish farmers begin to spend more on children education, this can implies that those fish farmers that diversify has access to better education for their children as they have the capacity to send their children to private schools or best public schools since they have the money to pay. Those who do not diversify spent on the average ₦45283 on food more than those that diversify, that implies that with diversification, fish farmers can spend less on food from the income they have from other sources. Those that do not diversify will have to spend more from their fishing activities on food. The study further reveals that the probability of having landed properties increases by 0.17 when the fishermen do not diversify. This might be as result of general believe by the fish farmers on the study area that landed property is very important. Adepoju and Obayelu(2013) stated that Income from non-farm activities as well as income from a combination of non-farm and farming activities, impacted welfare positively relative to income from farming activities only. This is expected as agriculture in the rural areas of Nigeria is largely characterized by low capital involvement, use of crude implements, poor infrastructural and storage facilities and human drudgery which ultimately leads to lower average earnings. Hence, nonfarm activities and a combination of farm and non-farm activities were pursued as strategies to increase household welfare in the study area. Further, the private sector should be encouraged to create income generating activities in the rural areas to enhance their livelihood diversification activities and ultimately their living standard. 



Table 4. Impact of Diversification on the Fishermen Welfare (Nearest Neighbor Method)
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3.5. Major constrains of fish farming in the study area 
Livelihood diversification is an important survival strategy for the rural households in developing countries. However, there are several constraints to successful livelihood diversification. Identification of the constraints for a particular agro-ecological region is crucial for program planning and policy formulation. This study has identified some of the socio economic, technological, institutional and policy constraints encountered by fishermen in the coastal area of Ondo state. The constraints identified by fisherfolks are presented in Table 5. From Table 5, the 150 respondents agrees that flood and erosion is major constraints in the study area, that is (100%) of the total respondents. This shows that during raining season the catch might be very low as fishrfolks has to battle with flood and erosion in the area. That further suggests that catches should be low during this period. Another constraint faced by the community is inadequate government assistance, as seen on the table below, about 98% of the respondents agreed that government intervention is not enough. This is further revealed in government interference in their business and making decisions. About 97% of them says government interference in fishing activities affects them while about 98.6% says that government decisions and implementation is not enough. Modern preservation like the use of refrigerator was absent in the community and over 97% of the respondents see this as a constraints; this can be attributed to the lack of electricity in the fishing community as more than 97% of them see that as a big problem. Flood and erosion, unavailability of loan, inadequate government assistance, government interference, lack of recognition in decision making and implementation, modern preservation and lack of electricity are seen as the major constraints of artisanal fisherfolks in the study area. This was similar to Funmilayo (2016) findings who identity similar constraints to artisanal fishefolks in Oyan and Ikere gorge dams.






Table 5. Major Constraints on Fish Farming
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4. SUMMARY 
The study was designed to assess the livelihood diversification strategies of artisanal fisherfolks in the riverine area of Ondo state. The study specifically describe the socio-economic characteristics of the respondents; determine the profitability of fish production in the study area; identify diversification strategy adopted by artisanal fisherfolks in the study area; examine factors that determine fisherfolks choice of livelihood diversification strategy in the study area; determine the impact of livelihood diversification strategy adopted on the fisherfolks welfare and describe the constraints of artisanal fish farming in the study area. Cross-sectional data was used for this study. Primary data was collected through administration of a well-structured questionnaire on the sampled fisherfolks. A Mmultistage sampling procedure was employed to select 200 respondents for the study. The analytical tools employed were: ; descriptive statistics, propensity score matching. Net profit analysis and multinomial logit model. The result of the analysis of the socio-economic characteristics revealed that the respondents had  a mean ages of 46.99. The Mmajority (44.0%) of the respondents were observed to be between 41 and 50 years. majority of fishfolks in this area are male (97.5%) with high education and were The majority of fishfolk in this area were male (97.5%) with high education and were married. Findings shows  that levels of education in the study area was high with over (45%) of the respondents having secondary education. More than (73%) of the farmers practiced full time full-time farming and the average income of artisanal fisherfolks in the study area was is about (₦900000 ₦1,199,999) for the majority (43.3%). Many of the respondents (60%) have at least two fishing gears and majority (43%) hads close to 21-30 years of experience in fishing business. The result reveals that fuel has the highest running cost with (76.20%), follow by the cost Cost of labor (12.36%) and feeding at (12.36%). The net profit analysis shows that artisanal fisherfolks are profitable in the study area as average fisherfolk makes (N 168,863.00.) in a month. Also, the result of descriptive statistics of diversification strategy shows that most of the fisherfolks that diversify prefer poultry business, with poultry accounting for (37.5%) of the total respondents, the next diversification goes to cultivation at (35.0%) . about (17.5%), of the respondents choose trading as method of diversification while (10%) pick a government job as a method of their own diversification. Result further shows the factors that determine diversification using The result further shows the factors that determine diversification using the multinomial logit model. From the analysis the age of fisherfolks, years of fishing, number of gears, belonging to  a cooperative society, monthly income, and level of education are significant factors affecting the ability of artisanal fisherfolk to diversify in the study area. These factors were significant at 1%, 5% and 10% when tested. The impact of diversification on fisherfolk welfare is seen in the ability of those that who diversify to have a car, marry more wives, send their children to school and spend more on feeding. Those that who did not diversify (that is, those that who only take artisanal fishing as their only job) appear to have the capacity to own a land ahead of those who diversify. The major constraints encountered by fisherfolk sin the study area are: Flood and erosion, unavailability of loans, inadequate government assistance, government interference, lack of recognition in decision- making and implementation, modern preservation and lack of electricity.

4.1. CONCLUSION 
The study assesseds the livelihood diversification strategies of artisanal fisherfolks in the riverine area of Ondo state. From the study,  Tthe level of diversification was is still low in the study area, not up tomore than 30% of the fisherfolks choose to diversify their livelihood. Those that who diversify their livelihood was were found to be better in terms of welfares welfare as they have had more purchasing power and access more welfare packages. The result also showed that diversification was is one major way out of poverty in the study area as income will increase which will in one way or the other increase the household purchasing power and ability to spend. The socio- economic socio-economic factors such as; age of farmers, years of fishing, number of gears, belonging to cooperative society, monthly income, and level of education, had s significant effect on the ability or willingness of fish farmers in the study area to diversify.
4.2. RECOMMENDATIONS 
The following policy and recommendations were proffered based on the findings of this study:
 1. There is an urgent need to facilitate the development of social infrastructure e.g. electricity by government among communities in the study area. 
2. Literacy level in the study area is high among fisherfolks, this which will help the government to quickly educate more fisherfolks on the need to diversify to better help their welfare.s 
3. Government and private agencies y should help provide emergency intervention to deal with flood and erosion in the study area so as to allow them carry out their activities during raining season. This is necessary as many of the fisherfolks said erosion and flooding is should help provide emergency intervention to deal with flood and erosion in the study area so as to allow them to carry out their activities during the raining season. This is necessary as many of the fishermen said erosion and flooding are one major issue faced in the area. 
4. The availability of wind in the area is a big encouragement for government and private individual to harness it and turn it into electricity through wind turbine Government and private individuals may be encouraged to harness the high velocity wind in this area to  produce electricity through wind turbines. This will help counter the problem of electricity in the area and open the way for modern preservation.
Contributions to knowledge 
This study provided empirical evidence on the livelihood diversification of artisanal fisherfolks in Ondo state, Nigeria. The study further provided empirical information on determinants of diversification and  It also provided empirical information on the determinants of diversification and the impact of diversification on the welfare of fish farmers in Ondo state.
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Ttems Value () % of TVC

Revenue

Income from Fishing 1089133.00

Total Returns (TR) 1089133.00

Variable Costs

Cost of Fuel 701295.00 76.20
Cost of Food 105262.00 11.44
Cost of Labour 113713.00 1236
Total Variable Costs (TVC) 920270.00

Net profit (TR-TVC) N168863.00

Source: Field Survey, 2019
Net profit margin = net profit/revenue X100

Net profit margin =

16886300
1089133.00

Net profit margin=15.5%

This result shows that for every 15% profit margin for each N1.5 of revenue the fisherfolks

eamns N0.15 in net profit. Revenue
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Strategy Frequency Percentage
Poultry 15 375

Crop production 14 350
Trading 7 175
Government Job 4 100

Total 40 100.0
Source: Field Survey, 2019
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Variables Coefficient Std. Error P>[z|
Age ~0.1063416 * 0.0380084 0.067
Household Size 07488573 07697657 0331
Years in Fishing 0.1229289%* 00567407 0.030
No of Gear -1.53055% 05637612 0.007
Belong to Cooperative  -5.272035%** 1779576 0.003
Monthly Income 1.52¢-06 ** 6.106-07 0013
Level of education 1478238+ 0.6236258 0018
Constant 4506176 221009 0.041
Log Likelihood -55.282049

Prob> chi® 0.0000

Pseudo R* 03690

Source: Field Survey, 2019

*4% %% % sionificant at 1%, 5% and 10%
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Outcome Variable No of Treated  No of Control ATET Std. Error  P-value
Have a car 40 110 -0.2024038% 0769335 0.090
Number of wives 43 110 SASIGIS1FE 2224447 0.042
Amount  spent  on 43 110 S7252427% 4362478 0.096
children education

Amount spent on food 43 110 45283.65%* 1988619 0.023
Have generator 43 110 0.0658654  0.0450812  0.144
Have landed properties 43 110 0.1706731%% 00856305 0.046

*Significant at 5%, ** Significant at 10%

Source: Field Survey, 2019
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Constraints Yes Percentage No Percentage
(frequency) (%) (frequency) (%)
Flood and Erosion 150 100 0 0
Poor Capital 0 0 150 100
Unavailability of Loan 80 559 63 44.1
Lack of Technical Know-how 0 0 150 100
Inadequate Government Assistance 148 98.6 2 14
Government Interference 146 972 4 28
Lack of Recognition in Decision 148 98.6 2 14
Making  and  Implementing
Decisions
Lack of Availability of Baits 4 28 146 972
Lack of Modern Preservation 972 4 28
Nearness to Market 96.5 145 35
Lack of Electricity 97.9 3 21
Cultural Beliefs/Religion 3 21 147 979

Source: Field Survey, 2019
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