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Abstract
Purpose

Since the outbreak of the COVID-19 epidemic rises, it poses a catastrophic effect for the society and its
development globally. These pandemic situations put global inhabitants under tremendous pressure to
maintain a su�cient supply of nutrition and desirable food security. Agricultural food production and
distribution industries may play a vital role in determining the current conditions of any countries food
security and sustainable development goals.

Design/methodology/approach

Since an increasing number of people had been suffering from hunger and malnutrition before even the
infection strikes, it could create more dangerous circumstances by creating a global food crisis if the
immediate measure is not taken. This paper examines the determinants of food security within three
distinct aspects (effective utilization of food, food availability, and food access) within the COVID-19
epidemic situation. For developing and validating the model, the empirical data was collected from the
agricultural food supply industry in China (Shaanxi Province). Whereas, the core analytical assumption
has made by employing the exploratory factor analysis (EFA), con�rmatory factor analysis (CFA), and
structural equation modelling (SEM).

Findings

After analyzing the data collected from 67 agricultural food productions and distribution personnel along
with the hypothesis testing, it has found that determinants of the effective utilization if food aspects are
positively related to the determinants of food availability and food access aspects, and the determinants
of food availability are positively related to the food access determinants.

Originality

This research will be helpful to the government and industry in developing policies and strategies for the
successful implementation of all the associated determinants of food security in terms of the epidemic
situation. 

Highlights
The nexus amongst determinants of food security is carefully assessed.

Determinants for food utilization are positively related to the determinants of food availability and
food access.

The determinants of food availability are positively related to food access determinants.

1. Introduction
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Since the epidemic of COVID-19 spread out, some apparent changes in regional food systems and most
other agricultural production factors like the supply of manure, fertilizers, energy, pesticides, seeds, and
shortens of labour become visible. As a result, this possible earning and transition losses are supposed to
create intense pressures and threatened food security in several regions of the world. Sound production
and supplies of agricultural food have a strong in�uence on mitigating global food and nutritional
requirements and maintaining the smooth development goal of the UN (Akinleye et al., 2020). The World
Food Program of the United Nations has claimed approximately 265 million people are at risk of severe
food insecurity by the end of the year 2020, rise from 135 million inhabitants well before catastrophe
(Sumner et al., 2020). As purchasers have now become limited and suppliers ignore collaborating with
growers, the food producers often face signi�cant losses from nutritious and perishable food products.
Currently, several nations and enterprises are imposing extra initiatives to secure the smooth transition of
agricultural production and distribution. It helps the government combat the possible food scarcity and
maintain adequate supplies of reasonably priced & nutritious meals within the COVID-19 pandemic
circumstances. So that general customers and inhabitants can still reach and buy food considering the
imposed constraints on travel and income losses. The possible impacts due to COVID-19 circumstances
are portrayed in �gure one (Fig. 1)

Due to �ourishing agricultural and distribution sectors, China is continuously holding a leading position
towards the global food supply chain (Duggan and Naarajärvi, 2015). However, the recent outbreak of the
novel coronavirus (COVID-19) has dramatically changed the global and local scenarios (Espitia et al.,
2020). From the beginning of the COVID-19 outbreak, the Chinese government imposed a stringent
lockdown policy. The effects of these epidemic situations are usually many, but two signi�cant
components of the food supply chain (production and distribution) are severely exaggerated by this
cataphoric virus outbreak (Hossain, 2020). For maintaining effecting lockdown, several measures and
controls are imposed on people’s mobility, transport of agricultural inputs found limited and shortens the
supply of labour, which potentially could cause disruptions in the agriculture production sector. From
producer to consumer, from local buyers to wholesale, and from cross-regional shipping to city
consumption, almost every channel of the agricultural product supply chain has been interrupted (FAO,
2020a; Stephens et al., 2020). Moreover, agro-products’ diminished consumer demand arises from strict
lockdown and sudden shutdown of restaurants, local markets, and caterers, resulting in enormous
proportions of unsellable seasonal perishable vegetables and fruits backlogged even unpicked in the
farmland eventually (Barichello, 2020). If such devastating problems could not be appropriately
addressed, farmers would not gain any pro�t from the current harvesting that would also be troublesome
for them to reinvest in the next spring plantation, resulting in vast constraints in next season growth.
According to FAO (2020b, p. 19), the cumulative impacts of COVID-19 outbreak have put the whole world
in threatened conditions of food security and nutritional de�ciencies, whereas the conditions of the
countries with a large population are most critical. In summary, it can be stated con�dently that, due to
this serious circumstances the determinants of food security should be measure accordingly and
structurally for providing a clear overview.
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In order to provide a clear overview of any countries food security, the prime issues that should be
evaluated are what determinants quantify the FS as a complete and integrated system. Furthermore, the
determinants should be measured and structured with some statistical tools for its better interpretations.
In this article, FS’s approaches are quanti�ed with several determining factors and indicators, which are
categorized into three main aspects (effective food utilization, food access, and food availability) for a
more precise representation of the proposed model. Those determinants play an active role in quantifying
the effective measures for securing su�cient and nutritious food. Due to the recent outbreak of COVID-
19, those determinants are facing continuous alterations. Therefore, the evaluation, incorporation, and
assessment of these determinants are the �rst priority for maintaining desirable FS.

Figure 1. Possible impacts of Covid-19 on the food supply chain (Kim et al., 2020).

The prime objectives of this paper are to identify the determinants associated with securing the food
supply and demand popularly known as food security (FS), construct an integrated framework of these
determinants by utilizing some robust statistical tools, and �nally test the framework with structural
equation modelling (SEM) tactics. This paper examines the three aspects of the determinants of food
security (effective utilization of food, food availability, and food access) within the COVID-19 epidemic
situation. The rest of the article is designed as: the following parts highlighted the evaluations of the
associated determinants of FS accompanied by the empirical methodologies of the articles in section
three. Section four is portraits for the interpretation of the result, followed by the discussion section.
Lastly, section �ve (conclusions) has been comprised of concluding remarks of the study.

2. Evaluations Of The Determinants Of Fs
Within the last few years, there are several studies have been interpreted for measuring FS (Barrett, 2010;
Zhou, 2010), COVID-19 and FS (Montalvao and Van de Velde, 2020), FS and Human Mobility (Choudhury
et al., 2020; Zhang et al., 2018), the impact of COVID-19 on food and nutrition security (Nyamwanza and
Sinyolo, 2020), Food Insecurity, and COVID-19 (Wolfson and Leung, 2020, p. 19), food systems and FS
(Bakalis et al., 2020), the determinants of FS (Bolarinwa et al., 2020; Iese et al., 2019; Le et al., 2013) and
so on. By a careful evaluation and summarization of the contributions and �ndings of those individual
articles, this study proposed a framework for quantifying food security within the circumstances of
COVID-19.

After evaluating the Tasmanian food sector, Le et al. (2013) stated, price, quality, variety, physical access,
�nancial access, social supports, knowledge, food purchase, food consumption, coping strategies are
prime determinants that can quantify the food security. Sassi (2012) found food access, food price,
income, food availability, food production, conditions of cash crop, available resources, domestic food
stock, imports, and aid are found as crucial determinants after a critical evaluation of Malwai. Food
imports, resources, production, income, available hop, adequacy of nutritional foods, and distributional
channels are comprised as determinants by Lese et al. (2019). By evaluating food consumption patterns
and dietary diversity, Firdaus & Cahyono (2017) found purchasing power, market & trade, processing &



Page 5/24

distributions, market infrastructure, �nance & investments, economic situation, and political situations
have an essential effect in food security. Price, availability in outlets, social support, �nancial resources,
transportation facilities, mobility, nutritional knowledge, storage facilities, varieties, locations of food
outlets, promotions, and quality of food, are drawn by George & McKay (2019) within the Indian food
security and public distribution channel. Circumstances, price, economic solvency, production, storage &
food stock, processing, transport & market, income, distributions, knowledge, food quality, food safety &
adequacy, poverty, and purchasing power are set as crucial determinants by Mohr et al. (2016).
Transportation, the supply of food, productive resources, households stocks, purchasing power,
associated resources of purchasing, access to markets, transport, available and accessible basic
desirable food, level of knowledge, processing & storage facilities, diverse food, changes in
circumstances, and challenges like changing climate can act key factors for determining FS of any
country (Gray, 2020, p.; Maniriho and Bizoza, 2018; Santeramo, 2015). By exploring the conditions of the
foo security within Mareko District, Guraghe Zone, Southern Ethiopia, Tefera & Tefera (2014) listed sales
of livestock, seasonal migration, off-farm (agricultural employment), borrow grain or cash from relatives,
food aid, mortgaging land, and rent out the land are comprised as determinant as determinants of FS.

The proportion of studies examined might have indeed been expanded because many of the explored
studies are focused on several prior-literatures. The careful assessment of publications demonstrates
that studies related to the FS determinants have been mostly centred on empirical-based. Quantitative
evaluations by scholars with various socio-economic dimensions and regions have contributed to several
names of the determinants. These distinct names of the determinants need to be formatted and
structured accordingly in order to give the domain proper guidance. Likewise, a standardized category of
determinants has been established by a critical evaluation of these published studies. Evaluation of
those determinants has been thoroughly discussed with industry experts and academicians working in
the food production and distribution �eld. For better interpretation and more precise understanding, some
names of those determinants are modi�ed and altered according to the suggestions gathered from the
discussion. In the context of ful�lling the objectives of this study, we comprised 15 determinants that can
quantify the FS standards and represents the current situations of China in terms of maintaining FS
Which are: “Price of food, Production, Varieties of food, Proper distribution channel, Diverse & variety of
retails options, Purchase, Processing, Consumption, Changing strategies, (Skill, knowledge, and
references), Physical access, �nancial access, Markets/infrastructures, Social supports, and Timing.”
After that, these 15 drivers are categorized within three dimensions (food availability, food access, and
effective utilization of food).

The critical evaluation of the reviewed studies revealed that most of the studies had developed the
determinants based on prior literature. Furthermore, fewer authors have veri�ed the determinants by the
use of statistical instruments. Besides that, no investigator has constructed a framework of determinants
that re�ects their interconnection of the determinants. This article is designed to address this gap in the
literature by developing a framework quantifying the determinants of FS based on CFA and SEM tactics.
Moreover, there is a very limited number of studies have been traced that can quantify the food security
within the context of the COVID-19 circumstance as the investigation of the food production and
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distribution industry is also mostly ignored by previous studies. A well-structured framework and
exploration of relationships among the determinants of FS within the context of COVID-19 circumstances
are the main innovation of this paper.

Figure 2. Steps of the current study. Adopted and modi�ed from Sarkar et al. (2020).

3. Research Methodology
Both qualitative (anti-positivism) and quantitative (positivism) methodologies (approach) was utilized for
ful�lling the objectives of this current study. The basic steps and methodology are designed with the
indicators development, framework design, questionnaire development, and validation of the framework.
The identi�cation of drivers is made by critical analysis of published papers and discussion held with
some practitioners. For the starting points of this analysis, we comprised 15 determinants from an in-
depth literature investigation of several published peer-reviewed journal articles, books, regional and
international reports along with some discussion with some professors and industry professionals. For
developing and validating the model, the empirical data was collected from the agricultural food supply
industry in China (Shaanxi Province). Whereas, the core analytical assumptions are made by employing
the exploratory factor analysis (EFA), con�rmatory factor analysis (CFA), and structural equation
modelling (SEM). The prime steps associated with the methodology of current research are portraits in
�gure number three (Fig.3). Different practitioners widely utilize these types of Methodologies for a
similar framework (Cheah et al., 2010; Kumar Mittal and Singh Sangwan, 2014; Voon et al., 2011). The
brief descriptions of each method are stated below:

3.1 Survey instrument development

By focusing on the determinants portrayed over the last segment, a structured survey questionnaire was
developed. In the questionnaire, respondents were asked to assess how signi�cant the determinants are
for quantifying the FS on �ve-point Likert scale feedback, where 2 denotes very less effect, and 10
denotes very substantial effects. This component of measure is often utilized within a similar domain
since it explored the same interval between the speci�c calculation value and interval scale is estimated
as well as it assisted with some other convenient quantitative analysis (Kumar Mittal and Singh
Sangwan, 2014). According to Voon et al. (2011), for effective evaluation of the respondent’s personal
judgment, these types of questionnaires should be employed. The questionnaire is designed with two
parts. Within the �rst part, all the demographic information of the respondents was gathered, and the
second part is consists of the rating option for the determinants. A sample questionnaire was presented
in �gure three (Fig.3).

Fig.3. Example of the questionnaire used.

3.2 Data collection
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A structured questionnaire was disseminated via email, and We Chat apps with a detailed explanation of
the objectives of the study, followed by the telephonic discussion that was held to �nd out the
relationship among the identi�ed determinants. The data was collected between May to June 2020. In the
initial stage of our survey, we encountered with low response rate. For this, a follow-up mail and
telephonic call were made to increase the response rate. From 150 polls, we �nally get 67 usable fully
�lled questionnaires, which were further used for the interpretation of the SEM model.

3.3 Data analysis

According to Ca�ero et al. (2014), determinants will be more useful for future scholarly materials and
policy measures if those are statistically reliable and well structured. Reliability represents the capacity of
the attribute to respond consistently. The inner precision could be assessed by utilizing various
composite reliability paradigms like Cronbach’s α. Inner cohesion evaluation has been performed through
the Social Science Statistical Package (SPSS) to determine the reliability of the component within each
category in terms of Cronbach’s α. According to Taber (2018), for the composite reliability measurement,
α values higher than 0.70 are widely recommended for satisfying the inner consistency. If necessary,
some items are terminated for improving the Cronbach’s α.

If the driver can quantify the theoretical framework for which it has been assigned to test, it can be
assumed that it has construct validity. For doing so, we employed factor analysis as a tool to evaluate the
determinants and measuring the construct’s validity, whereas it might be involved in providing a
consistent evaluation of measurements as suggested by related literature. Factors analysis is chosen, as
our study is intended to develop and evaluates the determinants of food security in particular epidemic
circumstances. The assessment of the minimum set of samples per attribute always de�nes the
adequacy of �ndings of factor analysis. Tanaka (1987) and Babatunde & Qaim (2010) suggested that,
for securing the statistical signi�cance, the study should be evaluated with a data set of at least 30
observations. The adequacy of the factor model is calculated by evaluating the frequency of the inner-
relationship between components/factors. We found three signi�cant tactics, i.e., Correlation matrix,
Barlett’s test of sphericity, and Kaiser-Meyer-Oklin (KMO), which are mostly recommended in related
literature measuring the adequacy of samples  (Aba�ta and Kim, 2014; Hair et al., 1998).

4. Results And Discussion
The interpretation of the results is carried out with two-step procedures, i.e., framework proposition and
framework validation which is covered within the section 4.1 and 4.2. We employed Explanatory factor
Analysis (EFA) for the framework proposition and validation the framework is con�rmed by Con�rmatory
Factor Analysis (CFA) and Structural Educational Modeling (SEM) tactics.

4.1. Common Method Bias Test

Since all of the elements in the survey were estimated with a speci�c form of the respondent (from food
production and distribution industries) and a �ve-point Likert scale, a typical methodological bias may,
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therefore, exist throughout this analysis. Thereby, the effect of the common method bias has been
sincerely evaluated. While there are just a limited number of forecasts that are present for determining the
impact of common method bias (Tehseen et al., 2017), we adopted two approaches to de�ning the issues
of common bias, i.e., Exploratory factor analysis and Harman’s single-factor test.

4.1.1. Exploratory factor analysis

Exploratory factor analysis (EFA) is a mainstream structured process that is required for evaluating the
identi�ed and endogenous factors at the interval or ratio level (Austin and Calderón, 1996). In terms of the
framework’s factor loadings, we assessed all the latent determinants, as shown in table 1. The early
period of the assessment usually contains a wide range of provisional determinants. Thus factor rotation
should be done for transforming the initial level factors for a better interpretation of results (Kumar Mittal
and Singh Sangwan, 2014). For performing the principal components analysis, this study used the
varimax rotation tactics. According to Mumtaz & Parahoo (2019), for measuring inner precisions and
Harman’s Single factor test and exploratory factor analysis (EFA) could be useful to measure a single
measurement of the indicators for the rest of the mechanisms. The assessment of the measurement
system could be quanti�ed with the conceptual modelling to determine the interdependencies and
interconnections among variables X (effective utilization of food), Y (food availability), and Z (food
access). The evaluation furthermore veri�ed that the items of the scales used were representative of the
study. A satisfactory level of inner relationship (factor loadings) has been found among the determinants
and their categories.

Table 1: Exploratory factor analysis

The Kaiser-Meyer Olkin (KMO) measure of the indicators has been found as 0.797, which denotes more
than the required minimum values of 0.6 (Lindell and Whitney, 2001; Torabizadeh et al., 2020). Bartlett’s
test of sphericity of signi�cance (P=0.02) implies that the research could have been perceived by a
credible measurement model with statistical importance of p<0.05, as suggested by Lindell & Whitney
(2001). The preliminary report (table 1) also implies that the indicators have Bartlett’s sphericity (χ²) score
(1023.256), with a 28% degree of freedom and signi�cance level of 0.020.

Table 2 Descriptive statistics and factor analysis (within each factor)

Corrected item-total correlation (CITC) denotes the correspondence of a component or factor which
measured with a composite score of the entire set of the remaining component within the same set. Table
three proves that all the determinants a well ahead from the recommended CITIC value of 0.50
(Koufteros, 1999). Table three also shows that the determinants possessed a mean value within 3.61 to
4.0000 amongst the �ve scales. This implies that the observation considered the assessed determinates
as a valuable assumption for securing food supply and security. By assessing the Cronbach’s α-value, the
reliability and viability of the determinants have been assured. Table three denotes CAID values for all the
determinants that are well above the recommended CAID values, as stated by P. Barrett (2007a).



Page 9/24

4.1.2.Harman’s single-factor test

Within the context of the study, we applied “Harman’s single-factor test,” as compiled by Podsakoff et al.
(2003) and Tehseen et al. (2017). In this research, the principal component analysis (PCA) and
unrevealed correlation matrix were employed with the entire latent construct included in this research to
evaluate if a single factor arises or a single factor accounted for more than 50% of the co-variation. The
measurements revealed that the overall variance accounted for 66.092% of the �ve factors from �fteen
determinants, whether the �rst indicators hold with 49.028% variance within the dataset. Overall
interpretation of table 2 shows that the dataset does not contain any single factor bias issues, and the
values of the �rst factors also did not lead with the most variance. After concluding all the preliminary
assessments of table one, two, and three, it can be con�dently stated that all the collected data are viable
and valid for further analytical approaches.

Table 3 Harman’s single factor test

4.2. Con�rmatory factor analysis (CFA)

In the last sub-section, we utilized the EFA for evaluating the association amongst the latent and
measured variables. Further, we utilized CFA for providing a substantial assessment of the construct’s
uniformity, as Koufteros (1999) suggested EFA is not profound for con�rming the theory or proposed
framework. As an essential part of SEM tactics, CFA is a multivariate analytical framework that
investigates the uni-dimensionality of the casual association amongst the latent and measured variables
in a prior established model derived from theory (Mueller and Hancock, 2001). Which is crucial since
weak correlations amongst conceptual factors and observed variables might cause inaccurate
assumptions and creates confusion for the interpretation of the relationships within the theoretical
framework (Koufteros, 1999). The observations have been transmitted to CFA by employing the AMOS
(Moment Analysis Structure) statistical tool. As per the uniform and unregulated regression
measurements, the �ndings of the observations are presented in table 2. Within the unstructured
regression measurements, the values of the regression of a single item under all uniformed variables are
speci�ed, and the rest of the other variables are assumed. The regression values of “physical access,
purchase, and price of food” are randomly speci�ed. The unstandardized value of the correlation implies
that the component raises the non-standardized value of the correlation against “the endogenous
variable by 1”.

On the other hand, structured regression values imply that if the latent factor increases by “1 standard
deviation”, then the standard deviation of each factor also increased by the structured regression values
in contrast to that element (Kumar Mittal and Singh Sangwan, 2014). Table 2 con�rms that for our
framework minimum value of standard error is 3.892, which is much higher than the minimum accepted
weight (|2|) of “critical ratio” for the variable estimate. |2| is often recommended for testing the
signi�cance at the 0.01 level, as stated by Huddleston-Casas et al. (2009) and Mittal & Sangwan (2014).
The framework might have standardized regression values of attributes ranging from 0 to 1. The higher
the value is, the better the identi�ed factors represent the latent factor. The �ndings show that all the
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determinants hold more values than 0.6, which implies all the determinants reasonably signify the
projected latent factors.

The measurement model was tested by using the MLE (maximum likelihood estimation), where 59
degrees of freedom (DF) and X2 (CMIN)-value of 152.81 has been found. The ratio of X2 to DF comes out
to be 2.59, which is far below the highest suggested weight of 5 (Kumar Mittal and Singh Sangwan,
2014). The p-value of <0.001 illustrated that the �ndings are statistically substantial, with more than 99%
level of con�dence. The goodness of �t index value is 0.829, and the comparative �t index value is 0.853,
which denotes that the �ndings of the CFA �t our proposed framework. The root means the square error
of the approximation value is 0.09 (recommended value close to zero), and the root mean square residual
value is 0.07 (recommended value <0.08). Moreover, the latent covariance generally ranges binary from
“0” to “1”, by which “0” implies the considerations are distinct, and “1” implies that the overall
considerations seem to be the same. The association and variance values for food availability and food
access aspects are 0.659 and 0.407, for effective utilization of food and food availability aspects are
0.465 and 0.298, and between effective utilization of food and economy are 0.508 and 0.475,
respectively. The conclusion was, therefore, to approve (verify) the convergent validity and ready for
thoroughly assessing with the structural framework to validate the ultimate framework of the
determinants.

Table 4 A statistical representation of Con�rmatory factor analysis

4.3. Structural model

As EFA and CFA aimed to examine the single relationship at one time, but for better interpretation of the
framework, there is an emergence to test all the relationships within the same period (Barrett, 2007b). As
multivariate analytical tools, SEM is designed to provide a complete relationship building within the
proposed framework. The current study covers a combination of latent variables and observed variables.
Thus we employed these tactics utilized both the factor analysis and multiple regression analysis, and it
can produce or test the structural relationship amongst the observed variables and latent paradigms as
recommended by Kelloway (1995). It is also considered a con�rmatory tactic to con�rm any proposed
model or framework, and it starts with the proposition of hypothesis, which is intended to test (Kumar
Mittal and Singh Sangwan, 2014).

Table 5 Results of the hypothesis test

Therefore, within the context of the CFA analysis, we proposed three hypotheses (H1, H2, and H3)
intending to examine the full structural framework. For providing statistical representation, we utilized the
AMOS tool as recommended by Blunch (2012), and the �ndings are compiled in table �ve. Since our
observation is relatively limited, we employed the maximum likelihood estimation (MLE) approaches for
presenting a better estimation. Hair et al. (2006) guided that MLE can be used for analysis with a small
set, even with 50 observations. The estimated loading represents a similar interpretation with the CFA
framework that denotes the explored parameter holds su�cient stability and validity of the proposed
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framework. Table �ve represents the �ndings of hypothesis testing. As p-values are smaller than 0.05,
and β value is positive for all three hypotheses. Therefore the proposed framework represents the
satisfactory level and well-structured as recommended by Hair et al. (2006) and Cheah et al. (2010). The
inner relationship among the determinants and the structural representation of the proposed framework
are portrayed in �gure number four (Fig.4). The framework shows that the determinant for effective
utilization of food is positively related to the determinants of food availability and food access, and the
determinants of food availability are positively related to the food access determinants.

Fig.4 Complete SEM framework for the determinants of FS

5. Conclusions
Agriculture, food production, and distribution industries may possess an active role in determining the
conditions of any countries sustainable development goals and food security (FAO, 2017). As the crisis of
global food security is increasing day by day, triggering a recent devastating outbreak of the CIVID-19
virus, the conditions of agricultural production and distributions are interrupted mainly. Without a proper
and well-coordinated intervention accompanied by subsequent mitigating steps, the cumulative
consequences of COVID-19 and other inevitable global crises (global warming, climate change, and
resource shortage), the operations of global and local food security will fall into severe threats in the long
run. The food security determinants should have been appropriately measured for the bitterness of global
viability and attaining sustainable development goals. This study constructs a statistically valid and
reliable framework that can quantify the determinants of FS within the circumstances of the COVID-19
outbreak. The 15 reliable and valid determinants of FS are extracted from an in-depth literature
investigation varied from several published peer-reviewed journal articles, different books, and various
reports, along with some discussion con�ned with professors, and industry professionals are distributed
into three aspects (effective utilization of food, food availability, and food access) by the use of using
SPSS statistical tool. The framework has been veri�ed with the help of SEM tactics. Hypotheses
encourage a positive and substantial connection amongst the identi�ed dimensions as those are
evaluated with the help of the data set collected from the Chinese agricultural food production and
distribution industries. The hypothesis test implies that the three aspects of food security mainly work as
an integrated manner, which means these are interrelated with each other. In other words, the effective
utilization of food aspects is the root factor in this dynamic relationship as it connected with both the
aspects, as shown in �gure four (Fig. 4). Moreover, from hypothesis testing, it can be seen that the
accessibility aspects set dimensional effects within the food availability aspects. That means
maintaining desirable food security; the interaction amongst determinants should be highlighted and
carefully handled by the policymaker. The signi�cance of this analysis is, it establishes the nexus within
the determinant of FS, by which policymakers can make e�cient use and leverage the root determinants
for availing the food security within local as well as global aspects. This study provided a recent
theoretical overview of the determinants of FS with a special focus on food production and distribution
industries within the COVID-19 epidemic circumstances. Decision-makers must keep working within the
food production and distribution industries to predict, recognize, and resolve potential challenges. This
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critical situation arises from the COVID-19 outbreak could be a better opportunity for the government to
plan or initiate the implementation of the long-awaited reformation of the existing agriculture product
supply to the more digital paradigm.

The study compiles the following recommendation for the policymaker for better transition of food
security within the circumstances of COVID-19:

A transition towards digital farming and platforms will also intensify, and Asian developing nations
will have to deal with this changing setting in order to improve the productivity of the agricultural
sector.

The changes will also reorient the positions of government and industry entities in terms of
agricultural development, consumer safety, the transportation systems of the distribution chain,
quality management, and growth. Su�cient resources and pro�t should be allocated through
agricultural modernization among the small-scale farmers and low-income agriculture populations.

Eventually, structural reforms will encourage new jobs opportunity, the competitiveness of the
economy, governance, and regulation of food quality to ensure food security for poor and small
farmers.

As the framework is developed using the data gathered within the context of recent outbreaks of COVID-
19 and a merging nation, there is a possibility of data heterogeneity. The study is focused within a
speci�c area, and with a limited number of observations gathered, the framework could be potential for
further exploration with a wide range of sectors and scenarios. Moreover, if the framework can test within
the contexts of different regions and with the endures of agriculture food products, it would have been
more exciting.

List Of Abbreviations
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Word Abbreviation

EFA Exploratory Factor Analysis

CFA Con�rmatory Factor Analysis

SEM Structural Equation Model

UN United Nations

FAO Food And Agriculture Organization Of The United Nations

FS Food Security

SPSS Social Science Statistical Package

KMO Kaiser-Meyer-Oklin

CITC Corrected Item Total Correlation

CAID Continuous Assessment of Interpersonal Dynamics

PCA Principal Component Analysis

AMOS Moment Analysis Structure

DF Degrees Of Freedom

CMIN Chi-Square Statistics
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Tables
Table 1: Exploratory factor analysis

Kaiser-Meyer-Olkin Measure of sampling adequacy   0.797

Bartletts's test of sphericity Approx. chi-square 1023.256

Df 28

Sig 0.02

 

Table 2: Descriptive statistics and factor analysis (within each factor)
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  Descriptive statistics of data Factor loading

Determinants Mean  SD CITIC  SMC  CAID Factor
1

Factor
2

Factor
3

Price of food 4.00 1.09 0.532 0.533 0.83     0.879

Production 3.64 1.06 0.698 0.490 0.82     0.755

Varieties of food 3.75 1.01 0.501 0.506 0.83     0.743

Proper distribution
channel

3.78 1.06 0.589 0.554 0.83     0.716

Diverse & variety of retails
options

 

3.76

 

1.00

 

0.503

 

0.430

 

0.81

    0.734

Purchase 3.86 0.98 0.594 0.399 0.84 0.865    

Processing 3.78 1.03 0.508 0.532 0.83 0.796    

Consumption 3.63 1.02 0.530 0.675 0.84 0.854    

Changing strategies 3.89 1.07 0.569 0.465 0.82 0.748    

Skill, knowledge and
references

 

3.61

 

1.01

 

0.635

 

0.598

 

0.82

 

0.856

   

Physical access 3.79 1.04 0.554 0.597 0.84   0.768  

�nancial access 4.00 0.97 0.579 0.476 0.84   0.778  

Markets/infrastructures 3.74 1.02 0.587 0.479 0.83   0.856  

Social supports 2.97 1.09 0.579 0.529 0.82   0.756  

Timing 3.87 0.98 0.564 0.456 0.84   0.890  

% of variance explained

 

63.089

 

62.973

 

62.097

Note: SD=standard deviation, CITIC=corrected item-total correlation, SMC=squared multiple
correlation, CAID=Cronbach’s α if item deleted.

 

Table 3: Harman's single factor test
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Component

 

 

 

Initial Eigenvalues Extraction Sums of Squared
Loadings

Total % of
variance

Cumulative
%

Total % of
variance

Cumulative
%

Price of food 14.866 49.028 49.028 14.866 49.028 49.028

Production 1.589 5.451 54.479 1.589 5.451 54.479

Varieties of food 1.468 4.576 59.055 1.468 4.576 59.055

Proper distribution
channel

 

1.085

 

3.621

 

62.676

1.085 3.621 62.676

Diverse & variety of retails
options

 

0.986

 

3.416

 

66.092

0.986 3.416 66.092

Purchase 0.897 3.073 69.165      

Processing 0.765 2.518 71.683      

Consumption 0.629 2.142 73.825      

Changing strategies 0.576 1.956 75.781      

Skill, knowledge, and
references

 

0.546

 

1.864

 

77.645

     

Physical access 0.536 1.871 79.516      

�nancial access 0.523 1.787 81.303      

Markets/infrastructures 0.501 1.789 83.092      

Social supports 0.596 1.853 84.945      

Timing 0.580 1.876 86.821      

 

Table 4. A statistical representation of Con�rmatory factor analysis
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  Regression weightsa  

Determinants Estimate SE Critical ratio Regression

weightsb

Price of food 1.000 - - .748

Production 1.087 0.167 7.543 0.897

Varieties of food 0.796 0.145 5.654 0.588

Proper distribution channel 0.790 0.180 5.987 0.695

Diverse & variety of retails options 0.864 0.276 3.879 0.693

Purchase 1.000 - - 0.478

Processing 1.656 0.379 3.976 0.678

Consumption 2.679 0.376 3.896 0.785

Changing strategies 2.235 0.689 4.659 0.887

Skill, knowledge and references 1.986 0.877 3.876 0.560

Physical access 1.000 - - 0.795

�nancial access 1.020 0.167 6.382 0.774

Markets/infrastructures 0.987 0.198 6.087 0.8787

Social supports 0.778 0.147 5.290 0.609

Timing

 

0.870 0.368 3.867 0.689

Notes: aUnstandardized; bStandardized. p <0.001 (for all coe�cients)

 

 

Table 5 Results of the hypothesis test
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  Hypothesis β-
value

p-
values

Results

H1 "Effective utilization of food" aspects of determinants

of food security are positively related to "food access."

aspects of food security.

 

0.291 0.029 Accepted

H2 "Effective utilization of food" aspects of determinants

of food security are positively related to "food

availability" aspects of food security.

 

0.298 0.011 Accepted

H3 "Food availability" aspects of the determinants of food

security is positively related to "food access" aspects of food
security.

0.128 0.002 Accepted

 

Figures

Figure 1

Possible impacts of Covid-19 on the food supply chain (Kim et al., 2020).
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Figure 2

Steps of the current study. Adopted and modi�ed from Sarkar et al. (2020).
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Figure 3

Example of the questionnaire used.

Figure 4

Complete SEM framework for the determinants of FS
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