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This study examined the comparative analysis of the sustainable dimension 
of food security with COVID-19 and climate change in the Ebonyi State of 
Nigeria. It is aimed at developing a scientific response to the basic 
dimensions of food security in this era of COVID-19. This study employed 
purposive and random sampling techniques to select 180 respondents from 
the area using a structured questionnaire. ANOVA technique was used to 
validate the quantitative statistics of the results. Results showed that the 
COVID-19 era caused more harm to agricultural production leading to a 
drastic reduction in agricultural yields, food supply chain, and agricultural 
inputs and materials in the area. There was a forceful drop in availability, 
affordability, accessibility, stability, and utility of agricultural inputs and 
materials in the area as compared to the period prior to the pandemic which 
showed significant increases in agricultural yields and the food supply chain. 
The perception of respondents to climate change was recorded as a major 
threat affecting food security in the area. Government subsidization of 
agricultural inputs and materials, as well as the adoption of proven climate 
change adaptation and mitigation strategies, were overtly recommended. 
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1. Introduction 

*Climate change action is imposing a continuous 
challenge to the growth of agriculture all over the 
world. Its extreme effect is threatening the 
achievement of Sustainable Development Goal 
number two aimed at zero hunger by 2030. The 
effect of climate change in different regions of the 
world has a direct influence on food security thereby 
significantly causing major distortion in people's 
livelihoods’(IPCC, 2015; Olufemi et al., 2020; Pokhrel 
et al., 2021; Oti et al., 2021; Onyeneke et al., 2018; 
Onyeneke, 2016a; 2016b; Brida et al., 2013; Singh et 
al., 2013; FAO, 2020), etc. Further, climate change 
has distorting effects on the cost and availability of 
micronutrients to the fact that it is mostly associated 
with rising temperature and erratic rainfall patterns 
(Onyeneke et al., 2018; Onyeneke, 2016b; Prasanna, 
2014). Indeed, according to (OECD, 2014) and 
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(OECD, 2015), the agricultural sector contributes 17 
percent share of the greenhouse gas (GHG) 
emissions and in Sub-Saharan Africa, climate change 
is set to hit the agricultural sector the most severely. 
It would cause suffering particularly for smallholder 
farmers, (BNRCC, 2011; NEST, 2011; FAO 2021, 
Arora, 2019; Amare et al., 2020; Ortiz-Bobea et al., 
2021). 

Agriculture has a direct relationship with food 
security. Food security can be said to exist when all 
people, at all times, have physical and economic 
access to sufficient, safe, and nutritious food to meet 
their dietary needs and food preferences for active 
and healthy life (Laborde et al., 2020) and (FAO, 
2021). The role of food security in human 
development cannot be over-emphasized. The 
number of people who die from hunger in a year is 
more than that of AIDS, Malaria, and Tuberculosis 
combined (WHO, 2020). The sudden emergence of 
COVID-19, in Wuhan, China on December 31, 2019, 
has put food security in jeopardy (WHO, 2020). The 
COVID-19 outbreak and its attendant control 
measures such as quarantine and lockdown 
impacted human activities and economic growth, not 
excluding its many adverse effects on agriculture, 
see e.g., UNPB (2020), Andam et al. (2020), Okonkwo 
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et al. (2021), and Obayelu et al. (2021) for details. 
One can see also (Pakravan-Charvadeh et al., 2021). 

The impact of climate change and the COVID-19 
pandemic have hampered the state of food security 
globally and in Nigeria in particular, (Shankar, 2018; 
Babatunde et al., 2011; Nelson et al., 2010; Barros et 
al., 2014; Nwajiuba et al., 2011). Though, there are 
ample articles on the impact of climate change on 
different dimensions of food security such as the 
works of (Schmidhuber et al., 2020; Mondal and 
Reddy, 2018; Shankar, 2018; Zhang, 2020) there are 
many obvious changes taking place over time as a 
result of COVID-19 pandemic. These changes in the 
food sector require in-depth investigation so as to 
compare the current effect with the already existing 
facts for proper policy direction in order to simplify 
the farmers’ burden of food insecurity. This study 
fills this gap in knowledge by using data from Ebonyi 
State to compare the effect of climate change in 
addition to the COVID-19 pandemic on food security. 
Again, little or no research on the above direction 
seems to have been carried out in Ebonyi State, 
hence the objective of this study is to carry out a 
comparative analysis of the sustainable dimension of 
food security with the COVID-19 pandemic and 
climate change in Ebonyi State, Nigeria. Specific 
objectives are to analyze the effect of COVID-19 and 
climate change on food access during the pandemic 
and secondly to ascertain the effect of COVID-19 and 
climate change on the availability of food supply and 
access. It is also the intention of this study to answer 
the following. 

1.1. Research questions 

The following two main questions will be 
answered by this research: Were the agricultural 
inputs available, accessible, affordable, and stable in 
supply during COVID-19? Were different categories 
of food items available, accessible, affordable, and 
stable in supply during COVID-19. 

1.2. Hypotheses of the study 

To statistically validate the answers to the 
questions above, the following null hypotheses will 
be tested at a 5% degree of freedom. 
 
H01: The mean availability, affordability, 
accessibility, stability, and food supply chain of basic 
farm inputs before and during the COVID-19 
pandemic era in the area is insignificant. 
HA2: The mean availability, affordability, 
accessibility, stability, and food supply chain of basic 

farm inputs before and during the COVID-19 
pandemic era in the area is significant. 

2. Methods 

2.1. Description of the study area 

The study area is Ebonyi State, one of the states in 
the Southeast geopolitical zones of Nigeria. It is made 
up of twelve Local Government Areas. According to 
the National Bureau of Statistics, the 2016 
population estimate of the area is 3,490,383 persons 
(NBS, 2006). 

2.2. Sampling technique 

This study employed purposive and random 
sampling techniques. In each of the six LGAs 
identified with the highest agricultural population, 
communities with the poorest food sources, mostly 
hit by COVID-19, increase flooding, and single-source 
agricultural farmers were also compiled. Then, two 
communities were randomly selected from each 
LGA, resulting in a total of twelve communities for 
the survey. Finally, from the list of the community 
leadership, fifteen farmers were picked at random 
from each of the communities resulting in a total of 
one hundred and eighty farmers for the final survey. 

2.3. Data collection and analysis 

The researchers employed a survey instrument 
questionnaire developed by them and administered 
face-to-face to rural farming households in Ebonyi 
State using a group farmers’ approach. The contents 
of the questionnaire were read and interpreted by 
the researchers in the farming households and their 
responses were recorded. A pilot survey was first 
conducted in Ikwo to checkmate the inadequacies of 
the questionnaire using twenty farmers. Descriptive 
statistics are applied to analyze the collated data 
while the hypotheses are decided with the aid of 
ANOVA analysis. This method is in agreement with 
the approach of (Ladapo et al., 2020; Shrestha et al., 
2021). 

3. Results and discussion 

The trends of availability of agricultural inputs 
were studied to find the difference in inputs before 
and during COVID-The frequency of affirmative 
responses on availability of major inputs to both 
crop and livestock farmers were considered and 
analyzed in Table 1. 

 
Table 1: Distribution of the respondents according to availability of agricultural inputs and materials 

 

Inputs and materials Before the pandemic During COVID-19 
Labour 110 22 

Planting materials 151 34 
Fertilizer 140 18 
Pesticides 141 35 

Day old chicks 138 23 
Poultry feed 155 23 

Mean 835 155 
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From Table 1, there is an upward increase in the 
availability of agricultural inputs and materials 
before the pandemic and less during the Covid 19. 
For instance, labor utilization rose up to 110 before 
the pandemic and dropped to 22 during the Covid 
19. Planting materials and fertilizer were recorded at 
151 and 140 before the pandemic and drastically 
dropped to 34 and 18 during the COVID-19 
pandemic. Again, there was a tremendous increase in 
pesticide use, 141, day old chicks, 138 and poultry 
feed, 155 with overwhelming reductions of these 
agricultural inputs and materials during the Covid 19 
pandemic. However, the mean agricultural inputs 
and materials before the pandemic recorded a high 
value of 835 relative to 155 during the pandemic, 
which implies that these agricultural inputs and 
materials were more readily available before the 

pandemic than in the COVID-19 era. These available 
inputs and materials increased agricultural 
production which in turn led to an increase in the 
income of the household farmers.  

From Tables 1 and 2, we observe that the mean 
affirmative response for “before and during the 
pandemic” is 835 and 155 respectively. Moreover, 
the F statistic of 258.67 is greater than the F critical 
of 4.96. We, therefore, conclude that the mean 
difference between the affirmative and negative 
responses is significant. Furthermore, the computed 
P-value is less than a 0.05 confidence interval and we 
thus reject the null hypothesis and conclude that the 
difference in mean availability of the inputs is 
significant. We infer that the agricultural inputs had 
more availability rate before the COVID-19 
pandemic. 

 
Table 2: ANOVA table for availability 

ANOVA 
      

Source of Variation SS Df MS F P-value F crit 
Between Groups 38533.33333 1 38533.33 258.6708 1.79E-08 4.9646027 
Within Groups 1489.666667 10 148.9667 

   
 

The distribution of the affirmative responses 
according to the affordability of agricultural inputs 
and materials is shown in Table 3. The results in 
Table 2 further confirmed the results obtained in 
Table 1. Results from Table 2 showed that the 
agricultural inputs and materials such as labor, 
planting materials, fertilizers, pesticides, day old 
chicks, and poultry feed were readily affordable 
before the pandemic relative to the pandemic era. 
This could be attested to base on the high values 
recorded in each of these agricultural inputs and 
materials before the pandemic as compared to the 
COVID-19 era which brought about the scarcity of 

these agricultural inputs and materials.  It could be 
further seen from Table 2 that the mean affordability 
of agricultural inputs and materials during the 
COVID-19 era was interestingly less when compared 
with before the pandemic. The mean estimated value 
of 114 showed that these agricultural inputs and 
materials were really affordable before the 
pandemic. It was generally obvious that the COVID-
19 era brought about the relative scarcity of these 
inputs and materials and drastically led to a 
significant drop in agricultural production and 
productivity of the household farmers which 
interfered with food security. 

 
Table 3: Distribution of the respondents according to Affordability of agricultural inputs and materials 

Inputs and materials Before the pandemic During COVID-19 
Labour 104 10 

Planting materials 152 30 
Fertilizer 85 8 
Pesticides 98 15 

Day old chicks 126 26 
Poultry feed 119 18 

Mean 114 17.83 
 

From Tables 3 and 4, we observe that the mean 
affirmative response for “before and during the 
pandemic” is 114 and 17.83 respectively. Moreover, 
the F statistic of 86.9493 is greater than the F critical 
of 4.96. We, therefore, conclude that the mean 
difference between the affirmative response and 
negative response is significant. Furthermore, the 

computed P-value is less than a 0.05 confidence 
interval and we thus reject the null hypothesis and 
conclude that the difference in mean affordability of 
the inputs is significant. We infer that the 
agricultural inputs had more affordability rate 
before the COVID-19 pandemic. 

 
Table 4: ANOVA table for affordability 

Source of Variation SS df MS F P-value F crit 
Between Groups 27744.08333 1 27744.08 86.94933 3.01E-06 4.964603 
Within Groups 3190.833333 10 319.0833 

   
 

The distribution of the affirmative responses 
according to the accessibility of agricultural inputs 
and materials is shown in Table 5. The results from 
Table 5 further confirmed the results obtained from 

Table 3. It could be further seen from Table 3 that 
the high values recorded in each of these agricultural 
inputs and materials before the pandemic 
significantly indicated the accessibility of these 
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agricultural inputs and materials before the 
pandemic than during the pandemic period. That is, 
there is increasingly over 90 percent accessibility of 
these agricultural inputs and materials prior to the 
pandemic era as compared to the COVID-19 era. This 
could equally be seen from the notable drop in 
values recorded during the COVID-19 era. Again, the 
estimated mean of accessibility of these agricultural 

inputs and materials before the pandemic was 
126.17 as against 21.50 during the pandemic era. 
This further implies the overall accessibility of these 
agricultural inputs and materials prior to the 
pandemic era. Furthermore, the accessibility of these 
agricultural inputs and materials is consequent upon 
their availability and affordability. 

 
Table 5: Distribution of the respondents according to the accessibility of agricultural inputs and materials 

Inputs and materials Before the pandemic During COVID-19 
Labour 95 12 

Planting materials 153 25 
Fertilizer 148 15 
Pesticides 137 32 

Day old chicks 94 28 
Poultry feed 130 17 

Mean 126.17 21.50 

 

From Tables 5 and 6, we observe that the mean 
affirmative response for “before and during the 
pandemic” is 126.17 and 21.50 respectively. 
Moreover, the F statistic of 89.98 is greater than the 
F critical of 4.96. We, therefore, conclude that the 
mean difference between the affirmative response 
and negative response is significant. Furthermore, 

the computed P-value is less than a 0.05 confidence 
interval and we thus reject the null hypothesis and 
conclude that the difference in mean accessibility to 
the inputs is significant. We infer that the 
agricultural inputs had more availability rate before 
the COVID-19 pandemic.  

 
Table 6: ANOVA table for accessibility 

Source of Variation SS Df MS F P-value F crit 
Between Groups 32865.33333 1 32865.33 89.98448 2.57E-06 4.964603 
Within Groups 3652.333333 10 365.2333 

   
 

The distribution of the affirmative responses 
according to the stability of agricultural inputs and 
materials is shown in Table 7. It could be seen that 
the results in Table 7 are notably consistent with the 
previous results in Tables 1, 3, and 5. This is because 
the stability of agricultural inputs and materials is 
dependent upon their availability, affordability, and 
accessibility. There could not be stability without 
these parameters being established. The results 
showed that the COVID-19 era recorded a 
tremendous drop and/or fall in these agricultural 

inputs and materials in the area as compared to the 
period before the pandemic which recorded higher 
values. The higher values showed that the 
agricultural inputs and materials were relatively 
stable before the pandemic as compared to the 
COVID-19 era. The COVID-19 era brought about 
serious instability of these agricultural inputs and 
materials which negatively influenced agricultural 
production and food security. This is further 
confirmed in the mean estimated values of 115 and 
17.5 respectively. 

 
Table 7: Distribution of the respondents according to the stability of agricultural inputs and materials 
Inputs and materials Before the pandemics During COVID-19 

Labour 86 8 
Planting materials 145 10 

Fertilizer 90 20 
Pesticides 150 28 

Day old chicks 94 18 
Poultry feed 125 21 

Mean 115 17.5 

 

From Tables 7 and 8, we observed that the mean 
affirmative response for “before and during the 
pandemic” is 115 and 17.50 respectively. Moreover, 
the F statistic of 64.70 is greater than the F critical of 
4.96. We, therefore, conclude that the mean 
difference between the affirmative response and 
negative response is significant. Furthermore, the 

computed P-value is less than a 0.05 confidence 
interval and we thus reject the null hypothesis and 
conclude that the difference in mean stability of the 
inputs is significant. We infer that the agricultural 
inputs had more stability rate before the COVID-19 
pandemic.  

 
Table 8: ANOVA table for stability 

Source of Variation SS df MS F P-value F crit 
Between Groups 28518.75 1 28518.75 64.70505 1.12E-05 4.964603 
Within Groups 4407.5 10 440.75 
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The distribution of the affirmative responses 
according to the food supply chain of agricultural 
inputs and materials is shown in Table 9. Table 9 
showed that the agricultural inputs and materials 
are categorized into availability, affordability, 
accessibility, stability, and utility respectively. It is 
obvious from the Table 9 results that the food supply 
chain in the area was much better off prior to the 
pandemic than during the COVID-19 era. This is 
shown consequently upon the high values reported 
before the pandemic era on food availability, 117, 
affordability, 126, accessibility, 119, stability, 121 
and utility, 116as against the decreasing values 

reported during the COVID-19pandemic. It could 
also be seen that the food supply chain before the 
pandemic era recorded over 100 percent in food 
availability, affordability, accessibility, stability, and 
utility in the area relative to the COVID-19 era which 
is less than 55 percent. Also, the mean estimated 
food supply chain prior to the pandemic was as high 
as 119.80 as against 42.20 recorded during the 
COVID-19, which further confirmed the consistency 
and growth of the food supply chain before the 
pandemic. However, the distribution of the food 
supply chain is further shown in Fig. 1 and Table 10 
shows ANOVA for the food supply chain. 

 
Table 9: Distribution of the respondents according to food supply chain 

Inputs and materials Before the pandemics During COVID-19 
Availability 117 43 

Affordability 126 34 
Accessibility 119 41 

Stability 121 39 
Utility 116 54 
Mean 119.80 42.20 

 

 
Fig. 1: Food supply chain 

 
Table 10: ANOVA for food supply chain 

Source of Variation SS Df MS F P-value F crit 
Between Groups 15054.4 1 15054.4 427.6818 3.13E-08 5.317655 
Within Groups 281.6 8 35.2 

   
 

From Tables 9 and 10, we observe that the mean 
affirmative response for “before and during the 
pandemic” equals 119.80 and 42.20 respectively. 
Moreover, the F statistic of 427.68 is greater than the 
F critical of 5.32. We, therefore, conclude that the 
difference in the mean food supply chain before and 
during the COVID-19 pandemic is significant. That is, 
these inputs were available, affordable, accessible, 
stable, and overtly utilized in the area before the 
pandemic era. 
Table 11 showed the respondents’ climate change 
awareness level as it affects food security in the area. 

The results showed that about 81 percent of the 
respondents attested to being aware of climate 
change in the area, while 19 percent reported 
otherwise, this implies that the majority of the 
respondents in the area were fully aware of climate 
change and exacerbating impacts on food security in 
the area. Furthermore, their good knowledge of 
climate change pushes them to employ or adapt 
proven adaptation and mitigation strategies in 
sustaining food availability and security (FAO 2021). 

 
Table 11: Responses on climate change awareness level as it affects food security 

Climate Change Awareness % of Awareness % of Non-Awareness 
Respondents 81 19 

 

1
1

7

4
3

1
2

6

3
4

1
1

9

4
1

1
2

1

3
9

1
1

6

5
4

Before the pandemics During COVID-19

Availability Affordability Accessibility Stability Utility



Igberi et al/International Journal of Advanced and Applied Sciences, 9(6) 2022, Pages: 9-15 

14 
 

Table 12 shows the respondents' perceptions of 
climate change as it affects food security in the area. 
Table 12 employed 4-way Likert scale methods in 
estimating the overall perceptions of the 
respondents to climate change and food security. 
This gave an estimated mean value of 2.5 which 

became a threshold in categorizing the respondent’s 
perceptions of climate change as it affects food 
security in the area. Values higher than 2.5 were 
adjudged as major climate change perceptions and 
fewer of them were adjudged otherwise.   

 
Table 12: Responses on climate change perceptions as it affects food security 

Climate Change Perception Mean SD Remarks 
Temperature varies 2.79 1.09 Major 

Increase in number of sunny days 2.55 2.99 Major 
Increase in amount of rainfall 2.60 1.99 Major 
Variation in rainfall pattern 2.28 2.30 Minor 

Decrease in total rainfall 2.67 1.02 Major 
Increase in frequency of heavy rains 2.89 1.09 Major 

Increase in flooding and duration of flood 2.11 1.04 Minor 
Decrease in ground water table 2.16 2.12 Minor 
Increase in the intensity of heat 2.91 2.01 Major 

Decrease in number of sunshine days during rainy season 2.70 1.06 Major 
Increased duration of dryness during rainy season 2.22 1.90 Minor 

 

It can be seen from Table 12 that a good number 
of the climate change variables were perceived as 
major climatic threats affecting food security in the 
area, these include temperature variations, increase 
in the number of sunny days, increase in the amount 
of rainfall, decrease in total rainfall, increase in the 
frequency of heavy rains, increase in the intensity of 
heat, and decrease in the number of sunshine days 
during rainy season while variation in rainfall 
pattern, increase in flooding and duration of the 
flood, decrease in the ground water table and 
increased duration of dryness during the rainy 
season. This implies that the respondents 
experienced heavy and excruciating impacts of 
climate change which negatively influenced their 
farm productivity leading to food shortage and 
unavailability. Thus, climate change is typically 
known to impair food production at all times 
resulting in food insecurity (FAO, 2021). 

4. Conclusion 

The findings from the study revealed that the 
COVID-19pandemic caused a drastic reduction in the 
food supply chain with respect to the agricultural 
inputs and materials in the area. There is a forceful 
drop in availability, affordability, accessibility, and 
stability of agricultural inputs and materials as well 
as in the food supply chain during the COVID-19 era, 
while tremendous increases were noticed prior to 
the pandemic, significantly indicating the 
availability, affordability, accessibility, and stability 
of these agricultural inputs and materials in the area. 
The above results were also confirmed by the 
ANOVA results which showed significant values in 
each of the categories of the food supply chain in the 
area. Again, the results showed that about 81 
percent of the respondents attested to being aware 
of climate change in the area, while 19 percent 
reported otherwise. The perception of respondents 
to climate change was recorded as a major threat 
affecting food security in the area. Government 
subsidization of agricultural inputs and materials, as 
well as adoption of proven climate change 

adaptation and mitigation strategies, were overtly 
recommended. 
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