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ABSTRACT 

The study considered the trend of climate change and demand-supply gap of 

aquaculture in Nigeria and the role of climate change. The specific objectives 

were to: describe the trend of demand-supply gap and climate change (humidity, 

rainfall and temperature) in Nigeria; the study used time series data spanning 

from 1990-2019. Data on aquaculture demand and supply were collected from the 

Federal Department of Fisheries. Data on rainfall and temperature were collected 

from FAO. Humidity data were collected from NiMet. Data for this study were 

analysed using descriptive statistics such as mean, percentages and trend graphs. 

The result revealed that the demand-supply gap ranged between 862,653 and 

1,892,944 with a mean of 1,427,795 tonnes. The latter represents a demand-supply 

gap of 92.53 percent on the average. Rainfall ranged between 1046mm and 1596 

mm with a mean of 1273.95mm Humidity ranged between 78.4 and 85.00 percent 

with a mean of 81.27 percent while temperature ranged between 26.180C and 

27.850C with a mean of 27.300C during the time period. The KPSS test for unit root 

indicated that all the variables are integrated of order one and can be stationary at 

first difference. 
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1. INTRODUCTION 

Fish demand increased steadily from 2006 (2,660,000 metric tonnes) to (3.420,000 

metric tonnes) in 2014 by 3 percent and encountered a decline in 2015 with 

around 140,000 mt. The estimated demand for fish assumed a further upward 

trend from 2016 (3,280,000 mt) with a rise of around 3 percent to 4,515,000 mt in 

2025. The average foreseen fish demand is 3,488,050. From 2006 the rise in 

estimated fish production increased slightly with an average rate of 3.19 percent. 

The average total supply was 1,954,116 mt. The estimated Demand-supply gap 

annually from 2006 to 2025 is 1,533,934 mt (Giwa et al., 2018). 

Cai and Leung (2017) worked on world aquaculture demand supply gap and 

estimated that the world trend growth in fresh water and diadromous finfish 

farming would produce 13.8 million tonnes of growth in supply, which accounts 

for 87 percent of the 15.8 million tonnes of demand growth engineered by level of 

income and population growth, resulting in a 2-million-tonne demand-supply 

gap. 
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The trend growth in fresh water and diadromous finfish farming in 150 countries would not be enough to satisfy their demand 

growth; supply is envisaged to occur in 34 countries of the world. Country with relatively large freshwater and diadromous fish 

demand-supply gap (greater than 100,000 tonnes) include the following in ascending order with the respective regions Uganda in 

Africa; the United States of America in Americas; Thailand, the Philippines, Bangladesh, Myanmar, India and China in Asia (FAO, 

2018). 

FAO (2018) further estimated that the world trend growth in freshwater and diadromous finfish aquaculture is 4.9 percent per 

year from the mid-2010s to the early 2020s, which is a little less than the 5.5 percent growth that is required to meet the anticipated 

demand growth. The demand-supply for the freshwater and diadromousis negative unlike the marine fish whose demand-supply 

is positive (this is an indication of excess supply over demand). 

A detailed comprehension of the previous and future pattern of climate change is realised by scientists mainly using 

observations and theoretical models to match past climate data, make future projections and link the causes and effect to the climate 

change (Salma et al., 2017; Dangana et al., 2022; Abera, 2022). Mann and Jones (2003) revealed the mean surface temperature over the 

past 2000 years and reported that the warmth experienced in the late 20th century was unprecedented and attributed to the 

anthropogenic forcing of climate change. 

Jones (2001) observed that since the 19th century, average global surface temperature has been recording an increase of 

approximately 0.60C ±0.2 (95 percent confidence interval). In the 20th century, an increase in temperature has been noted in two 

periods from 1910 to 1945 and 1976 to 2001. The warming rate from 1976 (0.76oC/ decade) was slightly higher, as compared to the 

period between 1910 and 1945 (Solomon, 2007). More so, foreseen rise in temperature is expected in order of 1.4oC to 5.8oC over the 

21st century, if the current rate of greenhouse gases (GHG) emissions continues (Folland et al., 1999; Salman et al., 2017). Change in 

climate change being observed within last 60 years is the warmest in the past 1000 years (Dodman, 2007).  

Since incidence of the world average records from 1856, the period between 2000 to2010has been recorded the warmest (Salman, 

2017). The National Oceanic and Atmospheric Administration, NOAA (2010) of Pakistan recorded that since 1876, there has been an 

increasing trend in the trend in mean November and December temperature by 2oC to 1.5oC respectively. Mean humidity in 

December has also been increasing since 1950.  

Climate in Nigeria has been changing with evidence of temperature increase, varying rainfall, rise in seal level, flooding, 

drought, desertification, land degradation and more frequent extreme weather issues (Elisha et al., 2017; Otokiti et al., 2021). 

Empirical studies have been conducted on climate change and aquaculture. For instance, Barange et al. (2018) examined the 

impacts of climate change on fisheries and aquaculture but did not analyse the effect of climate change on the demand and supply 

gap of aquaculture. Onada and Ogunbadejo (2016) proposed a sustainable approach to increasing fish production in the face of 

climate change in Nigeria. Their work focused more climate change mitigation and not on climate change effects. Akinrotimi et al. 

(2011) worked on environmental friendly fish farming in Nigeria. The study was about the impact of aquaculture on the 

environment. Rosita et al. (2015) measured climate change effect but limited the work to some states in Malaysia. However, this 

study is designed to evaluate the trend of climate change and aquaculture demand-supply gap in Nigeria, a necessary research gap 

to fill. The specific objectives are to: 

i. describe the trend of aquaculture demand-supply gap in Nigeria and 

ii. describe the trend of climate change (rainfall, temperature and relative humidity) in Nigeria 

 

2. METHODOLOGY 

The study on growth rate and Direction of aquaculture Demand-Supply Gap and climate change in Nigeria: 2020 to 2035 was 

carried out in Nigeria as the study area. The federal republic of Nigeria is located in West Africa between latitude 40N and 

longitude 30E -150 E. It is bordered by the Gulf of Guinea to the South, Benin to the West, Niger to the North, Cameroun and Chad 

to the East. Nigeria comprises of 36 states and its Federal Capital Territory, Abuja.  

Secondary data were used for the study, a time series data on rainfall were collected from FAO, temperature and humidity were 

collected from NiMet and Aquaculture data from Federal Department of Fisheries, FDF. Graphical trend analysis was used to 

describe the trend of rainfall, temperature and humidity (objective 1 and 2).  

 

Model specification 

The model of the KPSS test with the constant term and trend is as follows: 

KPSS= 𝑇−2 ∑ 𝑆𝑡
2/�̂�∞

2𝛾
𝑡−1          (1) 
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where t= 1, 2,…,n 

T is the number of observations 

St= ∑ �̂�𝑗
𝑡
𝑗−1            (2) 

�̂�𝑗  = 𝑌𝑡 − �̅� is the residual of yt and j 

�̂�∞
2  = lim

𝑡→∞
𝑇−1 𝑉𝐴𝑅 (∑ 𝜀𝑡

𝑇
𝑡−1 ) is a constant estimate if the calculated test is higher than the critical value of significance of 5 percent. 

Growth model 

Growth or trend model was used to ascertain the direction and growth rates of variables of interest. The trend equation is given as: 

Yt = Y0(1+r)t          (3) 

where: 

Yt = rainfall, temperature and humidity in year t 

Y0 = rainfall, temperature and humidity in the base year. 

R = Compound rate of growth of Y, 

t = time trend variable  

By taking the natural logarithm of both sides, the linear form of the equation was obtained making it amenable to OLS as: 

lnYt = ln Y0 + tln(1+r)          (4) 

Substituting in InY0 with α and In(1+r) with β, equation (4) is rewritten as 

lnYt = α + βt           (5) 

Adding the disturbance or error term to equation (5), we obtain 

lnYt= α + βt + Ut           (6) 

Equation (6) is the growth rate model developed for this study. 

For the variables of interest, equation (6) which is an exponential growth model can be specifically stated as follows: 

lnTempt = α + βTempt + µt          (7) 

lnRhumt = α + βRhumt + µt          (8) 

lnRaint = α + βRaint + µt            (9) 

 lnAQDSt = α + βAQDSt + µt          (10)   

where:  

Temp, Rhum, Rain and AQDS, represents aquaculture demand-supply gap, temperature, humidity and rainfall respectively.  

α = intercept 

β = vector of the trend variable and µ is the econometric error term. 
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βAQDS, βTemp, βRhum, βRain= coefficients of the trend variable for aquaculture demand-supply gap, temperature, humidity and rainfall 

respectively. 

 

The parameter of utmost interest in equations (6-10) is coefficient of β, the slope coefficient which measures the constant 

proportional/relative change in the dependent variables for a given absolute change in the value of the regressor t.  

 

Unit root test 

The KPSS test for unit root was employed to test whether or not a variable is stationary and also to determine the order of 

integration of the variable (table 1). The null hypothesis of the KPSS test is that the series of interest is stationary; hence the rejection 

of the null hypothesis implies that the variable is not stationary. The result indicated all the variables were integrated at order one 

and stationary at first difference. This implies that the variables exhibit random walk (unit root) or the future values of these 

variables do not converge from the past values.  

 

Tables 1. KPSS Unit Root Test 

 Level  First difference  Inference  

Variable LM-stat  Prob. LM-stat Prob   

Demand-supply gap 0.6842 0.000 0.0529 0.243 1(1) 

Humidity  0.579 0.000 0.2974 0.713 1(1) 

Temperature  0.404 0.000 0.2184 0.664 1(1) 

Rainfall 0.643 0.000 0.217 0.782 1(1) 

Source: Data Analysis, 2021 

 

3. RESULTS & DISCUSSION 

Trend of Aquaculture Demand –Supply Gap in Nigeria 

The trend of aquaculture demand-supply gap is presented in figure 1. but the demand–supply gap was fairly constant between 

1990 and 2004 but however had a sharp decrease in 2005 and decreased slowly until 2019 where there was a slight increase 

compared to the previous year, 2018.This decrease in gap in recent years could be as a result of the aquaculture policy on backward 

integration which encouraged all fish importers to invest in aquaculture which has realized an estimated annual increase of 20,000 

metric tonnes as estimated by Worldfish (2018). 

 

 
Figure 1: Trend in Aquaculture Demand-Supply Gap (Source: Data Analysis, 2021). 
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This finding is in line with the work of Oyinbo and Rekwot (2013) who posited that the trend in fish production and fish deficit 

in Nigeria indicated that there has been an increase in fish demand and supply over the years with fluctuations. The demand-

supply gap is rising much faster than the level of supply. This is also similar to the findings of Nwiro (2012) who found out that the 

demand-supply gap stands at a staggering 1.8 million tonnes despite popularity of aquaculture in Nigeria.  

 

Trend of rainfall in Nigeria 

The result of rainfall trend is presented in figure 2. Rainfall was increasing between 1990 and 1991 and experienced a sharp decrease 

in 1992. Another decrease was noticed in 2005 and a steady increase noticed in 2006. However, the rainfall pattern had continued to 

fluctuate tremendously from 1990 till 2019. This is similar to the findings of Elisha et al. (2017) who reported that climate change in 

Nigeria is evident in the varying rainfall, rise in sea level, drought and flooding. 

This implies that the varying water volume and availability limits biological activities on which aquaculture depend. Any small 

variation in the amount, frequency and intensity of water availability may have important consequence for the dynamics of 

aquaculture systems. This variation could be as a result of human activities such as industrial emission of greenhouse gases, 

deforestation etc., that affect the atmospheric condition of the country. 

 

 

 
Figure 2: Trend of Rainfall in Nigeria 

Source: Data Analysis, 2021.  

 

Trend of temperature in Nigeria 

The trend in temperature is presented in figure 3. Temperature fluctuates but a noticeable sharp decrease is recorded in 1993 and an 

increase in 2009. A steady decline occurred between 2015 and 2018 and started rising from 2019. This could be as a result of global 

warming effect of greenhouse gases occasioned by emission of effluents to the atmosphere by industries. This finding is similar to 

the findings of Jones (2003) and Alam and Rabbani (2007) who reported that the earth temperature has been rising since the 20 th 

century. It is also closely related to the findings of Folland et al. (1999) and Salman et al. (2017) who also posited that rise in 

temperature is expected in order of 1.4oC to 5.8oC over the 21st century. 
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Figure 3: Trend of Temperature in Nigeria 

Source: Data Analysis, 2021. 

 

Trend of humidity in Nigeria 

The trend in humidity is shown in figure 4. The result indicates that humidity decreased between 1990 and 1991 but rise and 

witnessed a sharp fall in 2003. It however fluctuates between 2004 and 2017 and started increasing from 2017 to 2019. This is line 

with the findings of the National Oceanic and Administration; NOAA (2010) of Pakistan that mean humidity has been increasing 

since 1950. 

 

 
Figure 4: Trend of Humidity in Nigeria 

Source: Data Analysis, 2021. 
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4. CONCLUSION AND RECOMMENDATION 

The study concludes that aquaculture demand supply gap in Nigeria is increasing; rainfall and temperature are decreasing while 

relative humidity is increasing. Based on the findings of this study, it is recommended that, Government and Non-Governmental 

Organization stakeholders and individuals in the aquaculture sub-sector should embark on campaign to encourage household 

production of aquaculture fish to help bridge the obvious gap and consequently reduce animal protein deficiency in the country. It 

is also recommended that in the face of decreasing rainfall, alternative water source like damn should be provided by government 

and other stake holders to ensure water availability for aquaculture production. Further, fish species that adapt to the low 

temperature and high humidity should be made available for mass breeding by the federal department of fisheries and aquaculture 

society of Nigeria and other stake holders. 
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