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Abstract

Nigeria’s domestic supply of fishery products falls short of the demand; however, there is a growing aquaculture
industry that has come to the rescue in filling the gap between supply and demand. The aquaculture fish farmers
are prone to the risk of climate change, since weather and extreme events have become more unpredictable. This
study assessed the climate change risk management strategies among the aquaculture fish farmers’ in Southwest
Nigeria. Multi-stage sampling technique was used to select 480 aquaculture fish farmers’ in the study area.
Descriptive statistics, likert scale and multinomial logit model were used to analyze the data. The study revealed
that all the respondents were aware that climate is changing. The commonly used adaptation strategy by the fish
farmers in the area was use of concrete /plastic pond (78%). The result of the multinomial logit model revealed
that farm income influences the adoption of flood control/provision of water outlet by 19.22%, provision of
alternative water supply (Well/Borehole) by 45.11% and the use of the concrete/plastic pond by 18.89%. Flood
control/provision of water outlet, providing alternative water supply (Well/Borehole), use of concrete /plastic pond
are all investment that were positively significant at 1%. Therefore, increase in farm income will lead to increase
in these adaptation strategies to mitigate the effects of climate change on fish production in the study area. The
study recommends that government at all levels should provide loan at a single digit interest rate to mitigate the
effects of climate change on aquaculture fish farming.
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1 Introduction

Nigeria is certainly a food deficit nation (Olukoya, 2016) and it is obvious that protein intake is grossly inadequate
in both qualitative and quantitative terms. Although, fish is generally regarded as a cheap source of animal protein
(Federal Department of Fisheries, (FDF), 2018), the shortfall in domestic production due to the neglect of the sub-
sector and climate change risk effects on fish production has resulted in an increase in importation of fish in Nigeria
(Fagbenro et al., 2014). However, there is a growing aquaculture industry that has come to the rescue to fill the
gap between supply and demand because of its profitability (Kareem et a/, 2016). The available data on aquaculture
attest to this fact. In 1990, aquacultures’ contribution to total fish production was 2.3% and by 2017, its
contribution has increased to 21.7% (FDF, 2018).

Furthermore, agriculture in the form of crop production, livestock breeding, fishery and forestry is the primary
sector of the economy of Nigeria, accounting for employment for majority of the Nigerian population (Oyetade &
Applanaidu, 2014). About 80% of the country’s poor people live in rural areas and work primarily in agriculture.
About 25% of Nigeria’s Gross Domestic Products (GDP) comes from agriculture and related activities, and close
to 70% of the national labour force is employed in agriculture, 10% in manufacturing industry and mining, and
20% in services. So, Nigeria’s economy is therefore predominantly agrarian; agriculture remains the driving force
for the country’s economic development (Olukoya, 2016).

Again, most of the empirical works to date on the effects of climate change on agricultural sector have focused
on crops and livestock (Intergovernmental Panel on Climate Change (Thompson, 2017). Most physical and
economic modelling and analyses have focused on the northern latitudes and high-income countries to the neglect
of the developing low-income countries like Nigeria (Niyongabire & Rhinane, 2019). Furthermore, scientists’ fear
that most of the adverse effects of climate change is likely to occur in these poorer countries, such as Nigeria. The
effects of climate change urgently need to be assessed at the level of the aquaculture fish farmers’, so that poor
and vulnerable aquaculture fish farmers’ whose livelihood dependent on fish farming can be appropriately targeted
in research and development activities for poverty alleviation. This is with the aim of providing meaningful insight
and contributing to efforts aimed at formulating policies at all tiers of government in order to ensure increased
food availability through sustainable domestic fish production and increased income from fish production such as
aquaculture fish farming in Nigeria.

Hence, findings of this study will assist the traditional aquaculture fish farmers’ in Nigeria toiling daily to
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provide food for subsistence and cash to improve their purchasing power. They will also be guided on the
adaptation strategies to mitigate the effects of climate change. Also, the findings will equally provide the expected
back-up data to be used by planners and policies makers at all tiers of government. Therefore, the study intends to
find out the fish farmers awareness of climate change and their perceived effects of climate change on fish
production in the study area. The adaptation strategies used by the fish farmers to mitigate perceived effects of
climate change on fish production and the factors that influence the adaptation strategies used by the fish farmers
in the study area was also determined in the study. This is to enhance the formulation of efficient and effective
policies that will mitigate the effects of climate change risk on the aquaculture fish farmers’ productivity in
Southwest Nigeria.

1.1 Conceptual Framework

The conceptual framework of the study was based on bio-psychological point of view. According to Coon and
Mitterer, (2013) “human perception is the final part of a complex psychophysical process. At first, information
from the environment (e.g., temperature, sun, humidity and rainfall) activates a person’s sense receptors in sensory
organs. Then, through transduction process, the sense receptors convert the physical energy from stimulus into
electrical signals called neural impulses and send them to the brain. When neural impulses reach the particular
area in the brain, they are changed into meaningless bits of information called sensation, which involves the
detection of sensory stimuli”. These meaningless bits of information are finally changed into meaningful and
complete images called perception (Krull, 2014).

Prior knowledge and experience help the brain interpret a certain stimulus positively or negatively. This
fundamental process is at the root of human understanding of environmental big issues like global warming.
Studies of human behavior indicate that the performance of a behavior is “a joint function of intentions and
perceived behavioral control” (Abrahmse, 2019). Thus, the link between how people perceive risk and then act on
it is a construct. Cultural adherence and social learning can frame the perception of climate change risks (Nursey-
Bray et al., 2012). Perceptions of events and phenomena are conditioned by values, which vary according to local
bodies (Boholm, 1998). This implies that people from different cultures may perceive climate change risks
differently. Thus, cultural theory of risks can foresee and explain ‘what kind of people will perceive which potential
hazards to be how dangerous’ (Dake & Wildavsky, 1990).

Since Climate is a dynamic phenomenon that changes continually, with long-term warming and cooling
cycles. According to Intergovernmental Panel on Climate Change (IPCC), 2010) recent rapid and extensive
changes are too extreme to be dismissed as ‘normal’, and have been shown to be closely correlated to changes in
atmospheric carbon as a result of human activities. It has been established in the review of crop, livestock and
fisheries systems in Africa, Nigeria inclusive that the links between agriculture and climate are quite pronounced
and often complex (Shikha, 2018). Climate change risk transmits to the agricultural sector via unpredictable
increase in rainfall which usually result in flood, unpredictable reduction in rainfall which result in drought and
excessive increase in temperature that enhance drought and low humidity resulting from human activities (Food
and Agriculture Organization (FAO), 2018).

Hence most farmers’ perceived climate is changing from their perception of change in rainfall pattern that
they perceived is increasing excessively leading to flood or reducing excessively leading to drought. Also, they
complement their perception with change in temperature pattern which may be increasing or reducing. Therefore,
according to Dechassa et al., (2020) an average farmer perceived climate change from the perceptive of change in
rainfall, change in temperature, and change in humidity. Climate change risk to aquaculture fish farmers’ in the
study area is presented schematically in figure 1. Risk because of climate change as perceived by an aquaculture
fish farmers’ in the study area from the figure emanates from change in rainfall pattern which may result in flood
or drought. These climate change phenomena may have a positive or negative impact on fish farming in the study
area as perceived by the fish farmers’ (DFID, 2014). From the findings as shown in the figure, climate change risk
management strategies among the aquaculture fish farmers’ in Southwest Nigeria are flood control/provision of
water outlet, providing alternative water supply (Well/borehole), planting trees and use of concrete /plastic pond
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Climate Change Effects

Increase in Global Mean Temperature

¢ Increase in maximum temperature on hot days

¢ Increase in mimmum temperature on cold days

* Increase in annual occurrence of hot day

» Increase in frequency, duration and intensity of heat waves
Gradual Changes in Precipitation

e Increase in frequency, duration and intensity of dry spells and droughts.

e  Changes in timimg, location and amounts of rain.
Increase in Frequency and Intensity of Extreme Weather Events

¢ Increase in annual occurrence of high winds, heavy rains, storm surges and flash floods.
Greater Weather Variability

*  Greater instability in seasonal weather patterns

! | |

Sources of Climate Change Risk to Perceived Effects of Climate Change Climate Change Risk
Fish Farmer on Aquaculture Fish Farming Management Strategies
& lnerense in randall skick * Increase i ramnfall hasa among Fish Farmers in
leads to flood positive impact on fish farming Nigeria
®= Increase in rainfall has a * Flood
e  Decrease in rainfall which negative impact on fish control/provision of
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Adaptation Mechanisms sl prociiction nc paive *  Useof concrete
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Climate Change Risk Management
Strategies

Figure 1: The Channels of Aquaculture Fish Farmer to Effect of Climate Change Risk
Source: own research and processing

2. Materials and Methods

Study Area

The study was conducted in Ekiti, Ondo, Oyo and Osun States in the Southwest Nigeria. The four States are made
up of 97 Local Government Areas (LGAs); Ekiti has 16 LGAs, Ondo 18 LGAs, Oyo 33 LGAs and Osun 30 LGAs
(Adejuwon and Odekunle, 2014). The four States are in the southern guinea savannah of Nigeria which covers an
area that has an average annual temperature and rainfall of 27.3°C and 1051.7mm respectively. The false balsam
Copaiba (Daniellia oliveri), used for carving mortars and pestles for pounding yam and Vitex, Khaya senegalensis
(the poor mahogany) are the species found in the guinea savannah of Nigeria. The rainforest zone of Nigeria is
characterized with a prolonged rainy season, resulting in average annual rainfall close to 1500mm, thereby
ensuring an adequate supply of water and promoting perennial tree growth. Economic cash crops such as oil palm,
(Elaeis guineensis), cocoa (Theobroma cacao), banana/plantain (Musa spp.) and cola nut (Cola nitida) are found
in the rainforest zone of Nigeria. (Omotosho, 2012). The four States (i.e. Ekiti, Ondo, Oyo and Osun) have a high
density of human population of 12,388,711 (National Bureau of Statistics (NBS), 2017) with agriculture as primary
occupation of the people. Also found are some principal staple food crops such as yam, cocoyams, maize, rice,
and cowpeas as well as a number of fruits. (Omonijo et al., 2014). The States are endowed with abundant natural
resources ranging from huge mineral deposits, rich forest resources, great human and institutional resources.

2.1 Sample and Sampling Techniques

A multi-stage sampling technique was used for the study. Three States namely Ekiti, Ondo, Oyo and Osun were
purposively selected for the study because the States accounted for the highest number of aquaculture fish
production in the Southwest region of Nigeria (NBS, 2017). In each State, two Local Government Areas (LGAs)
that accounted for the highest number of aquaculture fish farmers were purposively selected for the study. In each
LGA, three (3) communities that accounted for the highest number of fish farmers were purposively selected
through the assistance of the State Department of Fisheries (SDF) extension agents in each state. In each
community, 20 fish farmers were randomly selected. Therefore, 180 fish farmers were interviewed for the study.

44



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) iy
Vol.11, No.2, 2021 IISTE

Table 1: Summary of Sample Size

No Sampled Size

1 State 4

2 Local Government Area (LGA) 2 from each State

3 Communities 3 from each LGA

4 Fish farmers 20 from each Communities
Total (4x2x3x20) 480

Source: own research and processing

2.2 Nature and Sources of Data

Primary data were used for this study; data were obtained through administering structured questionnaire on the
fish farmers who were visited. The dataset collected from the farmers include: their awareness of climate change,
the observable climate change phenomenon, the adaptation strategies commonly use to mitigate the perceived
effects of climate change on their fish production.

2.3 Data Analysis and Model Specification
Descriptive statistics comprising of frequency distribution, mean, bar chart and percentages were used to describe
the socio-economic characteristics of the aquaculture fish farmers’, awareness of climate change, the climate
variables observed and adaptation strategies practiced by fish farmers in the study area. A 5-points Likert-type
scale was used to determine farmers’ perception of effects of climate change on fish production in the study area.
Fish farmers were asked to respond to statements listed in table 2. Using Strongly Agreed (SA), Agreed (A)
Undecided (U), Disagreed (D), and Strongly Disagreed (SD), the responses were scored as 5,4,3,2 and1for SA, A,
U, D and SD, respectively. The mean from each statement was obtained and used to classify the responses on each
statement into SA (>4.50), A (3.50-4.49), U (2.50-3.49), D (1.50-2.49) and SD (<1.50). The grand means for all
the statements were calculated and used to place all the responses on a continuum that enabled a conclusion to be
drawn on the perception of the aquaculture fish farmers’ effects of climate change on fish production in the study
area.
Table 2: Perceived Effects of Climate Change on Fish Farming in Study Area According to the
Respondents
S/N _ Perceived Effects of Climate Change on Aquaculture
Increase in rainfall has a positive impact on fish farming
Increase in rainfall has a negative impact on fish farming
Flood occurrence affects fish production positively
Flood occurrence affects fish production negatively
Drought occurrence affects fish production positively
Drought occurrence affects fish production negatively
Source: own research and processing
The Multinomial Logit Model was used to analyze the factors that influences the number of risk management
strategies used by the aquaculture fish farmers’ in the study area.
Multinomial Logit Model (MNL) is stated thus:

AN N AW~

Pr(Yi=j)=apBixj,j=0,1,2, 4 (1)
1+¥,B8 mxijm=0 ©)
Pj=Pr(Y=j)=apixj,j=0,1,2, 4 3)

Where:

Ji=number of climate change risk management strategies option in the choice set

X;= vector of the predictor (exogenous) socioeconomic factors (variables) such as age and level of education
among others.

fj= vector of the estimated parameters

The model specification is given explicitly and stated thus:

(Pi/1-Pi) = Yi= Bo+ P1Xi+ BoXot B3 X+ PaXa+ o BraXi+ Ui 4)
Pi= Response Probability (J =0, 1, 2, ----- 4) %)
Yi= Climate change risk management strategies category; J =1, 2, 3, 4---- ~-—-—-—--- 6)

1 = Flood control/provision of water outlet

2 = Providing alternative water supply (Well/borehole)

3 = Planting trees

4 = Use of concrete /plastic pond

U; = Error term
In line with Al-Assaf et al., (2013) to interpret the coefficients, the marginal effect for each coefficient was
estimated, where the coefficients themselves represent probabilities. The marginal effect can be expressed as:
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dy/dx = a Bj xij @)

Using this model makes the results easier to interpret and the statistic tests are immediately available. The
effect of the explanatory variables can be captured simultaneously.

Bo = Intercept or constant

B1= Vector of parameter estimates

Xi=Age

X, = Gender

X3 = Education Attained

X4 = Farm Income

Xs = Fish Farming Experience

X = Access to Credit

X7 = Size of Pond

Xz = Type of Pond

Xo= Source of Water

X10 = Marital Status

X1 = Solely Fish Farming Business

Xj2 = Access to Extension Agent

3. Results and discussion
From the result as shown in the Table 3, the gender variation of the respondents as observed on the field shows
that 84% of the respondents were males, which shows that fish farming is male dominated agribusiness in the
study area. This may be due to the labourious nature and time required for sustaining a fish farm enterprise
(Thompson, 2017). The results further revealed that 81% of the respondents were within the working productive
age (i.e. 18 years to 60 years) and this was buttressed by the mean age of about 50years. The study further reveals
that the mean farming experience of the respondents is 7.79 years with 6-10 years having a modal distribution of
277 (57.7%). This implies that fish farming is not a new agribusiness in the study area. Experience gained on farm
first-hand is better than theory read in schools or from seminars and workshops (Gelles & Mitchell, 2006). The
marital status of respondents reveals that 82.7% of the respondents were married; most of the fish farmers may
likely rely on family labour to augment hired labour thereby reducing the cost of labour in the study area
(Amujoyegbe & Alabi, 2012). Also, as shown in Table 3, 62.3% of the respondents were solely into fish farming,
such may be vulnerable to climate change risk since they depend solely on income from the fish farm (FAO, 2013).
While the remaining 37.7% may be less vulnerable to climate change risk because they are civil servants and can
fall back on their salary for livelihood sustenance in case of risk because of climate change. The study reveals in
Table 3 that the level of education of the fish farmers was high, tertiary educational level had a modal frequency
distribution of 277 representing 57.7%. According to Olarinde & Kuponiyi, (2014) “Education is an important
factor that determines adoption of new innovations. It provides readability, consciousness and awareness, which
enhance better decisions to be made. Therefore, the higher the level of farmer’s education, the better his decision-
making ability, especially in the adoption of new technologies and innovation” (Kariuki & Mwangi, 2015).
Frequency distribution of ponds sizes in the sampled area shows that 57.3% of the ponds were small sized
ponds of between 100m? and 250m?. The highest percentage of the small pond of between 100m? and 250m? as
shown in Table 3 may be due to lack of skills and infrastructural facilities to accommodate large scale fish farming
as well as limited data and information on research and development requirements for large scale fish farming.
Also, it was observed from the survey that about 22.3% of the farms sampled made use of earthen pond and 77.7%
made use of concrete /plastic pond. This may be since concrete /plastic ponds are more secure and reliable than
the earthen ponds (Adebayo, 2012). Table 3 again revealed that 77.7% of the surveyed fish farmers had their water
sources from wells and borehole, 22.3% of them had their water sources from a combination of rivers, streams,
irrigational canals and collected run — offs. Water supply from boreholes and wells tend to be more dependable,
consistent and such water is usually free from disease organism, parasites, and predators, although it is expensive
to construct boreholes. However, surface water sources such as streams, irrigational canals and collected run — offs
on the other hand often fluctuate in quality and quantity (Adeleke & Balogun, 2013).
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Table 3: Socio-Economic Characteristics of Fish Farmers in the Study Area

Socio-economic Characteristics
Frequency Percentage

Gender

Male 403 84.0
Female 77 16.0
Total 480 100
Age in years

30-39 117 24.4
40-49 179 37.2
50-59 93 19.4
> 60 91 19.0
Total 480 100
Fish Farming Experience in years

1-10 277 57.7
11-20 149 31.0
21-30 54 11.3
Total 480 100
Marital Status

Single 8 1.7
Married 397 82.7
Divorced 0 0
Widowed 75 15.6
Total 480 100
Solely Fish Farming Business

Self-employed. 299 62.3
Civil Servant 181 37.7
Total 480 100
Education Attained

Completed Secondary School 203 423
Completed Tertiary 277 57.7
Total 480 100
Size of Pond

100 - 250 m? 275 57.3
251 -999 m? 187 39.0
Above 1000m? 18 3.7
Total 480 100
Type of Ponds

Concrete/Plastic Pond 373 71.7
Earthen Pond 107 22.3
Total 180 100
Source of Water

Well/Borehole. 373 71.7
Stream/river/ irrigational canals 107 22.3
Total 480 100
Mean Age of Fish Farmers 49.89years

Mean Farming Experience 7.79years

Source: own research and processing

Again, as shown in figure 3, 15% of the respondents’ income from fish farming was less than 100,000 Naira
($274) per annum and 39% have an income between 501,000 Naira and 1,000,000 Naira ($1,372.60 and $2740)
per annum. 30% said they have above 1,000,000 Naira ($2740) per annum as income from fish farming. Therefore,
with an average income of 1,057,500 Naira ($2897.26) per annum, fish farming is profitable in the study area.
This support the findings of Food and Agricultural Organization (FAO, 2013) that fish farming is profitable in

Nigeria.
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Figure 3: Fish Farm Income
Source: own research and processing

Earthen pond depends on stream, river and irrigational canals water and it’s susceptible to climate change
effects such as flood and drought. According to the respondents, earthen pond used to be their normal fish farming
practice without taking into cognizance the concept of climate change. Earthen pond solely depends on rainfall
which is one of the climatic variables. Fluctuation in rainfall is one of the key features of climate change that serves
a source of risk to aquaculture fish farmers’ that depend on earthen pond. Frequent rainfall leads to flooding which
washes the fish away and when the frequency of rainfall is low, it leads to drought. Hence, fish farming becomes
difficult because expected natural water from the stream, river and irrigation canal will not be available according
to the respondents. Plastic/concrete ponds depends on wells and boreholes. Is more secure and under control
environment. The pond is less prone to climate change risk because it was designed to mitigate the effect of climate
change in the study area. According to the fish farmers’ in the study area, since they perceived climate change via
fluctuation in rainfall which often affects the availability of water for their fish farming, they have to design the
plastic and concrete pond. The plastic and concrete ponds do not depend on rainfall but on borehole, hence it
mitigates the effect of climate change on their fish farming in the study area. It safe them from loosing the fishes
during rain flood and help mitigate against drought.

Likert scale result in Table 4 revealed that the respondents agreed that increase in rainfall has a positive impact
on fish farming (4.18). According to the respondents, increase in rainfall enhances availability of water for fish
production in the study area. This is in line with the finding of Adeleke and Omoboyeje, (2016) that fish farming
is rampant during raining season in the Southwest Nigeria. The respondents disagree (2.48) that increases in
rainfall have a negative impact on fish farming. They disagree (2.46) that flood occurrence affects fish production
positively, they explained that flood usually washes away some of their fish and agreed that it affects fish
production negatively (4.03). This buttress the findings of Thompson, (2017) that climate change through
unprecedented increase in rainfall that leads to flooding affects the fisheries sub-sector of Nigeria. The respondents
as shown in the Table were undecided about the positive (2.81) and negative (2.96) effects of drought on fish
farming in the study area. As shown in Table 3, 77.7% of the respondents were using concrete/plastic pond and
about 77.7% of the respondents were making use of well and borehole in the study area. There is likelihood that
they may be indifferent to the effects of drought on fish farming since they do not depend on rainfall. This is in
conformity with the findings of (Ayanwuyi et al., 2012) that when fish farmers don’t depend on streams, rivers
and irrigational canals which are natural sources of water for fish farming, they are less prone to climate change
risk as a result of flood and drought.
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Table 4: Fish Farmers’ Perception of Effects of Climate Change Risk in the Study Area

S/N  Perception Statements Responses
SA A U D SD Mean Score  Remark
X

1 Increase in rainfall has a positive 189 165 0 72 54 4.18 A
impact on fish farming (394) (344) (0) (15.0) (11.2)

2 Increase in rainfall have a 96 69 32 155 128 2.48 D
negative impact on fish farming (20.0) (144) (6.7) (32.3) (26.7)

3 Flood occurrence affects fish 53 107 51 147 122 2.46 D
production positively (11.0) (22.3) (10.6) (30.6) (25.5)

4 Flood occurrence affects fish 141 157 93 67 22 4.03 A
production negatively (29.4) (32.7) (19.4) (14.0) 4.5

5 Drought occurrence affects fish 27 88 240 107 18 2.81 U
production positively (5.6) (18.3) (50.00 (22.2) (3.9

6 Drought occurrence affects fish 53 61 211 101 54 2.96 U
production negatively. (11.0) (12.7) (44.0)0 (21.00 (11.3)

Source: own research and processing

All the respondents (100%) in the study area were aware of climate change. Hence, they tried to mitigate its
effects on their fish production. According to Amujoyegbe & Alabi, (2012) most of the fish farmers in the
Southwest Nigeria are aware of effects of climate change and are familiar with several adaptation strategies. The
commonly used adaptation strategy by the fish farmers in the study area was use of concrete/plastic pond (78%)
as shown in figure 8. These two artificial ponds are reliable, saver and cheaper means of adapting to climate change
(Adeleke and Balogun, 2013). The least (2%) used adaptation strategy in the study area was flood control/provision
of water outlets. This is very expensive for them and may be unreliable if the flood become unprecedented during
heavy and incessant rainfall.

® Flood control/provision of water outlet
B Providing alternative water supply (Borehole)
= Planting trees

® Use of concrete pond/fiber tank

2%

Figure 4: Commonly Used Adaptation Strategy by the Fish Farmers in the Study Area.
Source: own research and processing
Table 5 shows that 72.3% of the respondents observed unpredictable rainfall, 55.6% observed an increase in
temperature, 66.7% observed incessant flood, 58.3% drought as most observable climate change phenomenon in
the study area. This result conforms to the findings of Adeleke and Omoboyeje, (2016) that unpredictable rainfall
is the most observable climate change phenomenon in the Southwest Nigeria.
Table 5: Distribution of Fish Farmers Observable Climate Change Phenomenon

Climate Change Phenomenon Frequency Percentage
Unpredictable rainfall 347 72.3
Increased Temperature 267 55.6
Incessant flood 320 66.7
Drought 280 58.3

*Multiple responses recorded.
Source: own research and processing
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As shown in Table 6, regarding the model fitting information, the X? ratio tests had a value of 288.675 (P —
value < 0.000) (AIC criterion 1388; Hannan-Quinn criterion: 1463), indicating good model fit. In addition,
acceptable values were obtained from pseudo 7> (Cox and Snell: 0.512; Nagelkerke: 0.431). The reference category
for the model was use of concrete and plastic pond, as it is the most common adaptation strategy in the study area.
Furthermore, the Table revealed that age significantly affects the provision of alternative water supply (Borehole)
in the study area. The coefficient was negatively significant at 1% level of significant and with -0.032 marginal
effect. This implying that increase in the age of the respondents will likely reduce the use of alternative water
supply which is borehole relative to the use of concrete and plastic pond. This is in conformity with the finding of
Mayo, (2016) that as farmers are growing in age, they may not be willing to invest more on the farm, because they
will not be willing to take risk again.

As shown in the Table, farm income was positively significant at 1% level of significant to the use of flood
control/provision of water outlet and provision of alternative water supply (Borehole) with marginal effect of
9.5368 and 0.31 respectively. While it was positively significant at 5% level of significant to the use of concrete
/plastic pond with marginal effect of 0.07. The results implies that increase in the income from the aquaculture
business will probably increase the adoption of flood control/provision of water outlet, provision of alternative
water supply (Borehole) and the use of concrete /plastic pond as climate change risk management strategies among
the aquaculture fish farmers in the study area. This is in conformity with the findings of (Ayanwuyi et al., 2012)
that the income from fish farm determines the farmer investment on the farm. Flood control/provision of water
outlet, providing alternative water supply (Well/Borehole), use of concrete /plastic pond are all investment that
were positively significant. Therefore, increase in farm income will lead to increase in these adaptation strategies
(i.e. Flood control/provision of water outlet, providing alternative water supply (Well/Borehole), use of concrete
/plastic pond) to mitigate the effects of climate change on fish production in the study area.

From the Table, access to credit and size of pond were significantly positive at 5% level of significant to
determine the provision of alternative water supply (Well/Borehole) as means of climate change risks management
strategies in the study area. These variables (i.e. Access to credit and size of pond) has marginal effect of 0.5062
and 0.7563 respectively, this implies that increase in access to credit and size of pond will probably enhance the
fish farmers in the study area to consider the use of provision of alternative water supply (Well/Borehole) as means
of climate change risks management strategies. Thompson and Amos, (2017) confirm this, that fish farmers’ access
to credit will assist them to mitigate the effects of climate change in Nigeria and the bigger the size of fish pond,
the more willing the fish farmers will be willing to provide alternative water supply (Well/Borehole) to guide
against his/her investment in the fish farming enterprise. Fish farmers experience was equally positively significant
at 10% level of significant to the use of flood control/provision water outlet as a means of climate change risks
management strategies in the study area with marginal effect of 0.1584. This shows that the more experience a
fish farmer is, the higher the probability of him using the flood control/provision water outlet as a means of climate
change risks management strategies in the study area. This support the findings of Perroni, (2017) that an
experience fish farmer will be willing to protect his fish farm against any effect of flooding and drought.

4.0 Conclusion

The study assessed the fish farmers awareness of climate change, determine the most observable climate change
phenomenon and the adaptation strategies commonly use to mitigate the perceived effects of climate change on
their fish production in the study area. Again, fish farmers’ perception of effects of climate change on fish
production in the study area was determined in the study. The profitability of aquaculture fish production was
determined in the study. The factors that influences the number of risk management strategies used by the
aquaculture fish farmers’ in the study area was determined in the study. The study revealed that all the respondents
in the study area were aware of climate change. Hence, they tried to mitigate its effects on their fish production.
The commonly used adaptation strategy by the fish farmers in the study area was use of concrete/plastic pond. Age
significantly affects the provision of alternative water supply (Borehole) in the study area as revealed in the study.
Farm income positively influence the use of flood control/provision of water outlet and provision of alternative.
Access to credit and size of pond were positively determine the provision of alternative water supply
(Well/Borehole) as means of climate change risks management strategies in the study area. Farming experience
was positively determined the use of flood control/provision water outlet as a means of climate change risks
management strategies in the study area.

Therefore, from the study, the following policy implications can be deduced, government and Non-
Governmental Organizations (NGOs) should take into consideration the age of the fish farmers in any intervention
programmes. Since the aged fish farmers will not be willing to take risk, then such intervention should consider
the young fish farmers. Efforts should be made to boost the income of fish farmers to enhance their mitigation
effort against the effect of climate change in the study area. Credit facilities should be made available to the fish
farmers in the study area, because this will empower them to efficiently manage climate change risk as appropriate.
Likewise, policy makers at all levels should take into consideration the farming experience of the fish farmers in
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planning any environmental related intervention for the aquaculture fish farmers in the study area.

Table 6: Estimated Multinomial Logit Analysis of the Factors Influencing Risk Management Strategies
Adopted by Fish Farmers in the Study Area

Explanatory Flood control/provision Providing alternative  Planting trees Use of concrete /plastic pond
Variables of water outlet water supply (Borehole)
Coeff. Marginal Coeff. Marginal Coeff. Marginal Coeff. Marginal
Effect Effect Effect Effect
Age (Xy) 0.03929 0.4984 -0.5613*** -0.032%** 1.1476 0.3727 0.5526 0.5262
(0.03809) (1.1416) (0.3093) (0.017) (1.4800)  (0.7812) (1.5495) (2.5062)
GEN (X3) 0.9374 0.2714 0.0500 0.2274 0.4115 0.1870 0.5589 0.4864
(1.3049) (1.2929) (1.4568) (0.4759) (1.0007)  (1.9247) (1.4695) (1.6160)
EDU (X3) 0.1732 0.0122 1.4008 0.0871 0.2322 2.8960 0.1352 0.2784
(1.1797) (0.0671) (2.2411) (0.1367) (1.6732)  (10.9131) (0.3932) (2.7942)
FIN (X4) 1.3837* 9.5368* 6.6438%* 0.31* 3.0745 0.1172 1.6875%%  0.07**
(0.4418) (3.0532) (2.2919) (0.11) (4.1345)  (0.1518) (0.7291) (0.03)
FFE (Xs) 3.2236%** 0.1584*** 8.0935 0.5361 1.1540 0.0218 1.6960 0.0306
(1.6855) (0.0846) (8.5654) (0.4879) (2.7931)  (0.0504) (2.3524) (0.0426)
ACC (Xe) 1.0782 0.0338 5.4588%* 0.5062%* 0.7172 2.4105 2.9037 4.0750
(5.1984) (0.1542) (2.1992) (0.2177) (2.8870)  (1.9338) (2.2624) (2.6750)
SPN (X5) 0.0466 0.0135 12.0036** 0.7563%* 0.4649 0.1969 0.6831 1.2955
(0.0389) (0.0394) (4.8361) (0.3253) (1.0649)  (1.9736) (1.4908) (1.8034)
TPN (Xs) 1.1316 2.8407 0.6872 0.3886 0.1779 0.5456 2.8853 0.7088
(4.8521) (3.2190) (1.9269) (1.8511) (2.6279)  (2.3206) (2.3618) (2.2750)
SOW (Xo) 1.1982 0.2618 0.9655 0.08 0.9727 0.7164 0.2635 0.0173
(2.5091) (2.6945) (2.5382) (2.3309) (2.3655)  (2.38) (0.4736) (0.0264)
MAR (X0) 0.4701 0.0294 0.3970 0.0223 0.0208 0.4269 0.0173 0.2107
(0.5117) (0.284) (0.4980) (0.0279) (0.0604)  0.5604) (0.0228) (0.6400)
SFFB (Xi1) 0.007 0.5299 0.0223 0.4320 0.0173 0.0112 1.4949 0.0010
(0.0208) (0.6137) (0.0249) (0.5847) (0.0234)  (0.6558) (1.4218) (0.0213)
EGA (X12) 0.0492 0.4437 0.0127 6.4274 0.1279 0.0949 0.0015 0.4883
(0.0472) (0.6416) (0.0183) (6.2664) (0.1249)  (0.8046) (0.0152) (0.7553)
Intercept 2,4010 2.2503 1.6274 1.6066
(1.1553) (1.1817) (1.3056) (1.2518)
X ratio test 288.675

Pseudo R-Square (Cox and Snell; Nagelkerke; McFadden)  0.512; 0.431; 0,312
Source: own research and processing.
Model fitting information, AIC criterion: 1388; Hannan-Quinn criterion: 1463; - 2 Log Likelihood: 1308
***Statistically Significant at 10%; **Statistically Significant at 5%; *Statistically Significant at 1%.
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