
����������
�������

Citation: Din, A.U.; Han, H.;

Ariza-Montes, A.; Vega-Muñoz, A.;

Raposo, A.; Mohapatra, S. The

Impact of COVID-19 on the Food

Supply Chain and the Role of

E-Commerce for Food Purchasing.

Sustainability 2022, 14, 3074. https://

doi.org/10.3390/su14053074

Academic Editor: Arkadiusz Kawa

Received: 28 January 2022

Accepted: 2 March 2022

Published: 6 March 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

The Impact of COVID-19 on the Food Supply Chain and the
Role of E-Commerce for Food Purchasing
Ashraf Ud Din 1,* , Heesup Han 2,* , Antonio Ariza-Montes 3 , Alejandro Vega-Muñoz 4 , António Raposo 5

and Shruti Mohapatra 6

1 School of Transportation and Logistics, Southwest Jiaotong University, Chengdu 610031, China
2 College of Hospitality and Tourism Management, Sejong University, 98 Gunja-Dong, Gwanjin-Gu,

Seoul 143-747, Korea
3 Social Matters Research Group, Universidad Loyola Andalucía, Escritor Castilla Aguayo 4,

14004 Córdoba, Spain; ariza@uloyola.es
4 Public Policy Observatory, Universidad Autónoma de Chile, 425 Pedro de Valdivia Avenue, Providencia,

Santiago 7500912, Chile; alejandro.vega@uautonoma.cl
5 CBIOS (Research Center for Biosciences and Health Technologies), Universidade Lusófona de Humanidades e

Tecnologias, Campo Grande 376, 1749-024 Lisboa, Portugal; antonio.raposo@ulusofona.pt
6 Faculty of Agriculture, Sri Sri University, Bidyadharpur Arilo, Cuttack 754006, Odisha, India;

shrutimohapatra2015@gmail.com
* Correspondence: ashrafiawazir88@yahoo.com (A.U.D.); heesup.han@gmail.com (H.H.)

Abstract: The world has been plagued by an unforeseen threat to public health by the appearance
of COVID-19, which has impacted the world’s economy and the worldwide supply chain. The
unexpected pandemic (COVID-19) quickly spread across the world, leaving not a single country
unaffected by the worldwide pandemic. At the start of COVID-19, several countries adopted social
distancing and lockdowns due to the virus. The existing pandemic’s discriminatory aspect has a
negative influence on human health and the standard of living, as well as worldwide trade, supply
chains, and major economies. COVID-19 has been shown to have an effect throughout the broader
food supply chain, one of the largest significant sectors of any country, from the field to the consumers.
There are currently substantial concerns regarding food production, manufacturing, delivery, and
consumption in light of emerging issues within the food supply chain. Limitations on the mobility of
workers, variations in consumer demands, the shutdown of food manufacturing industries, limited
food trading regulations, and financial stress throughout the food supply chain are all results of
the COVID-19 pandemic. The pandemic (COVID-19) has changed consumer behavior and affected
the business and economic sector. The purpose of this study was to explore the application of
the Q-technique in the investigation of online consumer and manufacturer behavior in relation to
end-user food purchases via digital marketing skills, supply chain possibilities, food purchaser and
consumer happiness, and e-commerce infrastructure efficiency under the influence of COVID-19. The
results show that in the crisis of supply chain management, clarifying the import food industry e-
commerce supply chain crisis items, and determining their priority and strength can help enterprises
make emergency decisions regarding supply chain operation; they can also be used as a reference for
enterprises to use in responding to the crisis.

Keywords: COVID-19; supply chain; e-commerce; food purchasing

1. Introduction

Several countries worldwide recognized a state of health disaster as the COVID-19
virus spread extensively throughout six continents, and World Health Organization (WHO)
advised that countries should prepare according to the Global Strategic Preparedness and Re-
sponse Plan. To deal with COVID-19, governments have implemented social/physical sepa-
ration and self-quarantine under public policy. This has caused an industrial slump [1–4].
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The COVID-19 pandemic has affected where and how individuals shop for goods and
has expedited major changes in industries that have affected everyone. The pandemic
has impacted consumer pathways, how retailers interact with one another (business-to-
business connections), and how businesses collaborate with direct suppliers, distributors,
and wholesalers. Market manipulation, as a result of low sales volumes and hoarding, has
also had an effect [5]. There is also a massive rise in internet buying activities as a result
of the large number of people who are confined. Additionally, COVID-19 is known to
have caused global economic instability and uncertainties. The virus disrupted the supply
chain, altered customer behavior, and prompted concerns about rapid cross-functional style
evaluation. In today’s extremely dynamic market context, supply chain management (SCM)
has emerged as a critical problem for long-term business growth. Enhancing corporate
performance, in particular, is becoming a critical problem for long-term success [6].

Moreover, consumers do not give much thought to how the food on their tables is
produced. Concerns about food safety in the midst of a global pandemic, on the other
hand, have focused attention on the massive infrastructure and workforce responsible
for ensuring a safe and reliable worldwide food supply. Consumer demand for food has
increased, particularly at the start of this global crisis, and some store shelves have been
temporarily emptied, resulting in excess purchases of essential products. However, despite
this unprecedented demand, the food supply chain remained strong, since many supply
chain contributors, including farmers, producers, distributors, and retailers, have worked
hard to restock the shelves [7].

However, measures to effectively manage the COVID-19 pandemic in 2020 imprisoned
several countries and seriously affected their economies. E-commerce has supported the
restoration of several economies that have been hit with a significant public health crisis.
E-commerce internet sales supply chains are severely impacted. COVID-19, in particular,
has produced significant online sales demands for the international food industry and
has created major problems for the supply chain. The global COVID-19 pandemic has
transformed dynamic settings from an abstract idea to a tangible reality for everyone.
Widespread restrictions on the movement of people, in particular, have had significant
logistical consequences. The goal of this study was to look at the uses of the Q-technique
for issue identification in the exported food industry’s e-commerce logistics in a dynamic
environment [8].

The data for end consumers before and after the COVID-19 outbreak shows notable
changes. (1) Prior to the pandemic, user experience (reviews rating) had a strong favor-
able impact on the (relative) effectiveness of e-commerce platforms. Customer behavior
has shifted as a result of the outbreak, and customers are now buying only what they
want and need under specified circumstances [9–11]. Previous user experience (review
ratings) has no impact in this scenario. Purchasing is dependent on what things are re-
quired at the time; (2) Prior to the pandemic, logistics outsourcing played a role in the
association among reported supply chain competence and e-commerce platform (relative)
effectiveness [12–14].

The association is the same before and post-COVID-19 epidemic, according to the
findings. There is really no variation in the statistics during the pandemic for sellers either.
Sellers are encouraged to produce products or run advertising campaigns for commodities
that buyers require the most in this situation. In most industries, the economy is interrupted,
and customers are concerned about the pandemic’s impacts. As a result, their actions may
shift (particularly at the problem recognition phase of a customer’s decision-making pro-
cess). Customers may purchase products required to support them in this situation, while
rethinking and deferring purchases of desired items. The current pandemic’s discrimina-
tory nature has a negative impact on human health and living standards, as well as global
trade, supply chains, and major economies. COVID-19 has been shown to have an effect
throughout the broader food supply chain, from the field to consumers, on one of any
country’s most important sectors. In light of emerging issues in the food supply chain, there
are currently significant concerns about food production, manufacturing, delivery, and
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consumption. Restrictions on the mobility of workers, changes in consumer demand, the
closure of food manufacturing industries, limited food trading regulations, and financial
stress throughout the food supply chain are all common outcomes of COVID-19.

The purpose of this study is to investigate how the COVID-19 epidemic has affected
the behavior of online consumers and manufacturers through digital marketing capabili-
ties, supply chain potential, food purchaser and consumer satisfaction, and e-commerce
infrastructure efficiency as it relates to the end user’s food purchasing effects. The paper is
defined in six sections. In Section 1, a brief introduction of the present work is described.
Section 2 presents the detailed literature background, investigating the pandemic’s conse-
quences on the food purchasing supply chain and online food market using hypotheses.
Section 3 consists of a detailed analysis. Section 4 presents the results and a discussion,
followed by the study analysis in Section 5 and a brief conclusion in Section 6.

2. Literature Background

With the emergence of COVID-19, the globe has been tormented by an unexpected
risk to public health that has harmed the global economy and the supply chain. The
unanticipated coronavirus (COVID-19) pandemic rapidly expanded over the globe, and
not a single country remaining unaffected by this global pandemic. The larger areas of
infection began implementing massive social limitations (known as PSSB) on 10 April 2020,
and other areas quickly followed suit. With the first instance of COVID-19 in regions of the
world, the need for manufactured foods and pharmaceutical items rose. These results are
also in accordance with findings on COVID-19 multi-impact management and findings on
COVID-19 pharmaceutical/healthcare process innovations.

2.1. The Pandemic’s Consequences on the Food Purchasing Supply Chain

Agricultural production, post-harvesting management, manufacturing, distribution
services, and usage of food products make up different phases within the supply chain.
First, there are regulations that need to be followed by food companies and examined by
the authorities. Considering the food supply chain, one of the most important sectors of the
economy, it has been seen that COVID-19 has an impact on the entire process, from the field
to the consumer. In light of recent challenges in food supply chain, there is now considerable
concern about food production, processing, distribution, and demand. COVID-19 resulted
in restrictions on the movement of workers, changes in the demands of consumers, the
closure of food production facilities, restricted food trade policies, and financial pressures
in the food supply chain [15–17]. Therefore, governments should facilitate the movement
of workers and agri-food products. In addition, small farmers or vulnerable people should
be supported financially. Facilities should change the working conditions and maintain
the health and safety of employees by altering safety measures. Moreover, the pandemic
also affects employees, as the virus spreads by human-to-human contact. Due to this
reason, several governments closed their borders to the travel of workers; therefore, the
supply chain has been highly affected. The COVID-19 virus has affected workers’ health.
Moreover, the virus spreads by close contact with others experiencing COVID-19 symptoms;
therefore, worldwide governments imposed very serious limitations on the transportation
of all types of products, including food items, via land, rail [18–23], sea, or air. According
to recent studies, food item transportation via these vehicles decreased by 65% due to
border restrictions.

The COVID-19 scenario has had a significant influence on a number of industries,
including agriculture, planting, and harvesting. Furthermore, before the incidence of
COVID-19, a manpower shortfall was already a serious problem [6,8]. As a result of the
increased manpower shortfall generated by the virus and the physical separation which
must be maintained during manufacturing, this issue has an impact on the ability of farming
and food manufacturers to work effectively. Food and agricultural product distribution
was restricted by such conditions, causing issues in assuring a consistent supply of food to
consumers [24].



Sustainability 2022, 14, 3074 4 of 14

Considering the facts that numerous industries rely on vital supplies, most of these
are highly sensitive to shortfalls, as their supply must come from domestic markets. High-
value goods are additionally affected through logistical constraints that influence food
supply platforms because of their short shelf life [25]. As a consequence, the food industry’s
logistic efficacy is crucial, especially during the above-mentioned global challenges. Two
major important challenges within the food supply chain are obtaining raw materials from
suppliers and ensuring food transfer from manufacturers to ultimate consumers. These
problems are limiting the agricultural sectors’ ability to operate normally, and they could
have serious ripple effects regarding food quality, freshness, and health, limiting accessi-
bility to markets and causing price increases [26,27]. Governments need to take serious
initiatives to reconfigure food supply lines while they fight the virus. The volume and
mixture of agriculture products that varies by item and country determines the impact
of virus insecurities for farming production. For agricultural productivity, high-income
countries often use capital-intensive approaches, whereas low-income countries depend
mainly on manpower. As a result, the supply chain must be kept functioning, with a special
emphasis on the fundamentals of logistical issues [15]. Although dynamic settings have
been highlighted as an essential study component in earlier SCM crisis management investi-
gations, it is rarely considered a crucial factor in actual crisis management approaches. The
global COVID-19 pandemic, on the other hand, has transformed dynamic environments
from an abstract idea to a tangible reality for everyone. Widespread restrictions on the
movement of people, in particular, have had significant logistical consequences. Meat, fruit,
vegetable, dairy, ready-to-eat foods, and other consumable items are all part of the food
industry [2,3].

Food and agriculture industries, on the other hand, can be classified under two
types: capital investments and manpower. Wheat, corn, maize, soybeans, and oilseeds
fall into the first sector. In the second, high-value items include fruits, vegetables, and
fisheries. Limitations placed between towns, provinces, districts, and countries restrict the
transportation of food products. As compared to essential items, acquiring large products
demands a great amount of effort. As a result, the time-sensitive nature of agricultural
operations, as well as the need for higher output growth, may contribute to agricultural
sustainability through technical advancement and manpower upskilling.

The constraints posed by movement restrictions (national or international border
closures) and fluctuations in consumer need are significant. Consumers were unable to eat
outside due to these limitations and were required to cook their meals at home. Further-
more, because of the risk of contracting COVID-19 in stores, customers avoided going to
markets and supermarkets. The supply chain has an impact on not only manufacturers,
distributors, and users, but also on labor-intensive food processing companies. The produc-
tivity of many companies was decreased, stopped, or significantly delayed as a result of
workers who were determined to be positive for COVID-19 or who were afraid of getting
sick at work, primarily at meat-processing food industries at the time of the epidemic.
Because of these factors, it is estimated that production capability fell about 25% in late
April of 2020.

2.2. The Online Food Market

Consumer packaged product companies must reconsider their products in a new
manner, particularly in terms of the online experience, information delivery, and how
customers engage with physical food products. Because more people are adopting the
use of mobile devices for shopping, food companies must consider the online shopping
experience, whether it be on smartphones or computers, attentively. Online purchasing
(and the related experience), which is boosted by the pandemic, is anticipated to continue
to become a significant new source for food items and services post-pandemic. As per food,
online grocery shopping increased by 55% in 2020, up from 44% in 2019. According to
2020 research on online purchasing, “factors influencing buyer willingness to switch to
online purchases are including potential risk, price-search intention, mobility, and time
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of delivery,” and “gender partially mediates the effects of behavior, design, and web
appearance variables on shopping online concern. To make the transformation among
online and offline shopping easier, online food retailers are focused on price, assortment,
simplicity, and service” [14,16,17]. However, innovations in online shopping produces
instability from known and routine behaviors, which can lead to increased risk levels,
doubts, and distrust, which products and food marketers must be aware of.

Despite a plethora of studies on online customers and their preferences, the elements
that impact buying behavior are still poorly understood. The studies that have been evalu-
ated are extremely diverse, focusing on different aspects of online consumer behavior. As a
result, a complete approach is required that takes into account the amount of technologi-
cal instability, an individual’s commitment to isolation, adaptation to online purchasing,
the availability of an acceptable consumer experience, and decision-making speed. The
presence of this knowledge gap necessitates a deep comprehensive exploration of online
purchasing behavior under unstable pandemic conditions with respect to its key drivers.

The goal of this study is to create a composite measure of online purchasing behavior
based on the drivers of the COVID-19 pandemic and then to use it to investigate the
impact of COVID-19 on online consumer purchasing behavior, taking into account digital
marketing competence, supply chain capability, customer satisfaction, and the effects of
periodic discount rates and outsourced logistics. In the process of achieving this goal, the
following six hypotheses (See Figure 1) were formed:
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Figure 1. The hypotheses, study factors relationships, and significant results.

Hypothesis 1 (H1). Overall digital advertising potential is correlated to the performance of
(relative) e-commerce platforms.

Hypothesis 1a (H1a). The association among perceived digital marketing and (relative) e-
commerce business effectiveness is mediated by seasonal discount rates.

Hypothesis 2 (H2). E-commerce network competence has a significant connection with observed
supply chain abilities.
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Hypothesis 2a (H2a). The correlation among social logistics capacity and (relative) e-commerce
network effectiveness is mediated by logistics services.

Hypothesis 3 (H3). User satisfaction (reviews rating) is connected with (relative) e-commerce
platform effectiveness.

Hypothesis 4 (H4). Buyer satisfaction (review ratings) is positively correlated with observed
digital marketing potential.

Hypothesis 4a (H4a). The correlation among observed digital marketing and buyer satisfaction
(review ratings) is mediated by seasonal discount prices.

Hypothesis 5 (H5). Buyer satisfaction (review ratings) is positively correlated with observed
supply chain capabilities.

Hypothesis 5a (H5a). The correlation between observed logistics capabilities and buyer experience
(review ratings) is mediated by logistics services.

Hypothesis 6 (H6). There is no known relationship between observed digital marketing capabilities
and observed supply chain capabilities.

3. Methodology

The Q-technique, also known as Q-method, or Q-sort, analyzes qualitative participant
assessments in which participants describe their views using statements or observations [9].
The present study employed the Q-technique to rank claims made by e-commerce special-
ists for purchased foods in order to determine the value of connotative factors for food
purchased by digital shopping, which has been impacted by COVID-19. The research con-
sists of multiple data sets where the buying behavior of online customers using e-commerce
websites before and throughout COVID-19 is examined. The first dataset is made up
of e-commerce network end users. The second dataset is derived from end users who
responded to the study’s secondary phases recalling method (after the outbreak). The third
set of data focuses on e-commerce network manufacturers. The fourth set of data included
sellers who responded throughout the study’s second stage (after the outbreak). The initial
stage of the study is to create a questionnaire based on a research study conducted in
prior studies. The questionnaire is distributed to respondents using data gathered from
a diversity of groups. During data collection, the researcher conducted pilot testing and
reliability validation on the questionnaires. The detailed steps of this methodology are
shown in Table 1 and Flat sort in Figure 2.

3.1. Steps in Methodology

The steps in the methodology are: 1. Establish a Q-opinion parent group, 2. Obtain
the Q-samples, and 3. Conduct a flat sort and Q-sort data analysis. Detained procedures
are shown in Table 1.

3.2. Questionnaire Design

To gather prior data from participants and describe factor properties from the gath-
ered data, we devised a questionnaire that corresponded to the Q-classifications [9]. The
final survey included analytical research results, COVID-19 implications influencing the
purchased food supply chain issue, and connotation statements gathered from interview
sessions; the questionnaire is structured using a 9-point scale, as shown in Table 2.
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Table 1. The detailed methodology procedure.

Steps Process Description

1 Establish Q-opinion parent group
This process is used, along with expert consultation, to

obtain information used to construct a draft questionnaire
for subsequent expert discussion.

2 Take Q samples
The parent group statement is collected to accurately

reflect the COVID-19 impact on crisis detection for the
imported food industry’s e-commerce supply chain.

3 Flat sort

The final declarative sentences chosen, after expert
consultation, followed the balance: positive = 18,

negative = 18, and neutral = 11. Professionals rated the
placement of the Q-sample statements as

2-3-5-8-11-8-5-3-2, accordingly (see Figure 2; for example,
11 signifies a neutral place in the middle of 11 statements),
and we increased the Q-classification dispersion table to

fit nearly normally distributed criteria.

4 Q-sort data analysis

Respondent data was coded after expert classification,
where score = +4, +3, . . . , 4, corresponds to points = 9, 8,
. . . , 1, respectively. Our goal is to obtain the Q-sample

categorization ranking chart for a professional Q-sort so
that it can determine the impact of the COVID-19 crisis on

the purchased food product supply chain.
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Table 2. The gender classification of the participants.

End Consumer Frequency End Consumer % Seller Frequency Seller %

Gender
Male 10 11 15 29

Female 70 85 34 64

3.3. Data Gathering

The questionnaire, which included Q-samples evaluated by specialists, is issued
online to valid responders from randomized identified vendors, wholesalers, exporters,
site owners, online shops, and logistics organizations involved in food imports. The goal of
the data study is to identify items and their consequences for the influence of COVID-19
and its difficulties on import grocery retailers on the internet.

4. Results and Discussion

There are 1300 end consumers who completed the questionnaire during the first process
of data collection (prior to the COVID-19 pandemic). Around 80 of these 1300 responders
filled out the second stage of the questionnaire (after the COVID-19 pandemic), as men-
tioned in the Table 2. There are 312 seller participants who completed the questionnaires
during the first round. From the 312 participants who completed the second stage (after
COVID-19 pandemic), during the third round, 56 completed the second survey.

To qualify for the survey, a participant must work for one of the top 20 digital com-
merce companies in the world. Amazon is the largest popular e-commerce site for both end
users and vendors. End buyers used Amazon 86% of the time, while vendors used it 65%
of the time. Items are removed from the end user and seller statistics when the component
matrix outcome is less than 0.5. (Capacity for Digital Advertising) CDA 1, CDA 2, CDA 3,
CDA 4, CDA 4, CDA 5, (Discount Pricing) DP 1, and DP 2 are the items shown in the end
customer data. CRR 4 and CRR 5 are the items shown in the vendor data. Tables 3–6 show
the validity of the leftover build items after the invalid data has been removed.

Table 3. Validity Scores for Capacity for Digital Advertising (CDA).

Prior to COVID Seller before

Component Matrix Component Matrix

CDA 1 0.814
CDA 2 0.742 0.741
CDA 3 0.785 0.845
CDA 4 0.842 0.774
CDA 5 0.751 0.810

Table 4. Validity Scores for Supply Chain Capacity (SCC).

Prior to COVID Seller before

Component Matrix Component Matrix

SCC 1 0.574 0.579
SCC 2 0.704 0.628
SCC 3 0.665 0.745
SCC 4 0.478 0.664
SCC 5 0.527 0.540
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Table 5. Validity Scores for Consumer Experience (SCE).

Prior to COVID Seller before

Component Matrix Component Matrix

SCE 1 0.492 0.752
SCE 2 0.823 0.807
SCE 3 0.575 0.564
SCE 4 0.589 0.758
SCE 5 0.712 0.632

Table 6. Validity Scores for Effectiveness of E-commerce Platforms (EEP).

Pridor to COVID After COVID Seller before After COVID

Component
Matrix

Component
Matrix

Component
Matrix

Component
Matrix

EEP 1 0.780 0.889 0.621 0.850
EEP 2 0.601 0.744 0.545 0.740
EEP 3 0.689 0.854 0.756 0.825
EEP 4 0.790 0.851 0.542 0.721
EEP 5 0.809 0.954 0.700 0.832

Figure 3 shows the regression outcome after applying SPSS on the current developed
research. Many hypotheses are eliminated because they have zero significant impact,
according to the regression results. There are also some conflicts between data collected
before and during the COVID-19 pandemic.
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4.1. E-Commerce System Efficiency and Capacity for Digital Advertising (H1 and H1a)

H1 has been discarded, according to data collected from end users and vendors before
and after the COVID-19 pandemic. This suggests that the observed digital advertising
capabilities have had minimal impact on the effectiveness of (relative) (e-commerce plat-
forms. This is applicable for both end buyers and retailers before and after the COVID-19
pandemic. Internet marketing practices, including digital marketing, may have seemed
unnecessary in the process of problem identification due to internal factors (such as de-
pleted inventories, frustration, new requirements, and assorted foods) or external factors
(including digital marketing). It is believed that the participant samples for this research
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purchase items on an e-commerce site in response to an internal factor rather than external
factors. As a result, perceived digital marketing has little bearing on the (relative) success
of e-commerce platforms. Because sales advertising is primarily an external factor in the
crisis identification stage, it does not mitigate the association between the two. The data
before and after the COVID-19 pandemic indicated no significant differences.

4.2. E-Commerce Network Effectiveness and Expected Supply Chain Capabilities (H2 and H2a)

In the context of end user data before and after the COVID-19 pandemic, the results
revealed that H2 is recognized as the sign and ≤0.05 as an outcome. As a result, observed
supply chain capacity has a considerable beneficial impact on the (relative performance of)
e-commerce platforms. H2 is ignored as an indication, according to data collected from
sellers before and after the COVID-19 pandemic, with ≥0.05 as an outcome; furthermore,
before the COVID-19 pandemic, logistics management had an intervening influence among
observed supply chain capabilities and e-commerce network effectiveness(relatively), al-
though only for end consumers. End-user data collected following the COVID-19 pandemic,
on the other hand, shows that observed supply chain functionality has no impact on e-
commerce network (relative) effectiveness. Before and after the COVID-19 pandemic, the
outcome for sellers was the same.

4.3. E-Commerce Network Effectiveness and Customer Feedback Rating (H3)

In the statistics for end users and sellers prior to the pandemic, shown in Figure 3a,b,
H3 is regarded as the sign, with the outputs shown as ≤0.05. As a result, it can be argued
that user feedback ratings have a significant impact on the (relative) performance of e-
commerce platforms. After the pandemic, however, the data from end users and sellers
suggest that H3 is ignored as an indicator, with an outcome of ≥0.05. As a result, it
may be stated that user experience has no major impact on the (relative) effectiveness
of e-commerce platforms. Regarding the consumer decision-making process, the first
stage, issue identification, might be triggered by an internal stimulation, such as a new
need or want. Following the COVID-19 pandemic, some users’ behaviors, as well as their
demands and desires, changed. Buyers are more anxious regarding their health and the
outbreak’s financial effects (Accenture, 2020a). User feedback ratings may have an impact
on e-commerce platform (relative) effectiveness prior to the epidemic, but not afterwards.
It is possible that their needs and wants are fluctuating, therefore they purchase the items
that they require the most. Many sellers respond to this, which might explain why buyer
review scores are not affected.

4.4. Client Evaluation Rating and Reported Digital Marketing Capabilities (H4 and H4a)

H4 and H4a are not substantial in the data from end consumers before and after the
pandemic. That is, consumer experiences (reviews scores) are unchanged by observed
online marketing capabilities, and there are no intermediary effects of regular vs. discount
price. H4 is recognized by the sellers, according to data collected prior and during the
pandemic, while H4a is not. This suggests that observed online marketing capabilities
have a considerable positive impact on customer experiences (reviews scores), but that
regular vs. discount price has no effect on the two. Although there is a variation in the
outcomes before and after the pandemic, there is a huge difference in the outcomes for
end buyers and retailers. The observed internet marketing capabilities have a meaningful
impact on the consumer experience (review ratings). The sellers, on the other hand, are
severely impacted. This, according to the vendors, might be due to an effective internet
marketing campaign providing a stimulation to their buyers’ experience.
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4.5. Customer Evaluation Ratings and Expected Supply Chain Capabilities (H5 and H5a)

H5 is recognized as the sign, according to the regression results of end consumer and
vendor data before and after the COVID-19 pandemic. H5a is not significant, although
the output is ≤0.05. It can be determined that observed supply chain capabilities have
a strong beneficial impact on buyer experiences (reviews scores). Before and after the
pandemic, there are no differences in the outcomes for end users and vendors. Buyers
are always worried about when their item will be delivered, so anticipated supply chain
capabilities can affect the user experience (reviews scores). Furthermore, distribution
procedures have been affected as a result of the pandemic and government regulations,
such as geographical limitations.

4.6. Observed Supply Chain Capability and Estimated Digital Marketing Capabilities (H6)

Figure 3 illustrates how H6 is recognized as the sign, based on the regression results,
with ≤0.05 as an outcome. This suggests that observed digital marketing capability is linked
to observed supply chain capabilities in a positive way. A supply chain marketing strategy
is a powerful instrument for acquiring customers, both before and after the pandemic.
Geographical distances, time constraints, and limited mobility are all factors. Because of
the supply chain disruptions caused by the pandemic, the regulations for when personnel
in working in areas such as inventory, products, and retail locations should work online
are shifting. Throughout the pandemic, businesses took advantage of possibilities to
optimize price offers and discounts for important buyers and locations in order to boost
sales throughout the economic downturn.

Quality goods and a connection to resources accounted for 65.6% of the significant
priority rating for the identification of problems in the e-commerce supply chain for goods
imported in the food sector. As a result, resource owners’ tendencies have an impact on
industry development, with stakeholders emerging as the biggest beneficiaries of supply
chain issues. Expert interviews revealed that organizations and operators remained signifi-
cantly reliant on manufacturing and logistics to obtain commodities for every producer
within the supply chain. To overcome supply chain disruption produced by the COVID-19
epidemic, many cross-border e-commerce businesses seek other businesses with production
capabilities or commodity sources as replacements, building short-chains to shift orders.
The impacts of a sudden crisis are investigated in this research, with a focus on identifica-
tion after the problem has occurred. The Q-technique method is a study designed to take
into account subjective perspectives, while also allowing for qualitative interviews and
statistical surveys. It is more difficult for people and goods to move throughout the world
as a result of COVID-19, and supply chain crisis response is confronting unprecedented
hurdles. To extract extensive and in-depth information, this research combined comments
from first-line operators and related employees, and used the Q-technique to identify
supply chain problems, gathering strategies and perspectives for improvement in imported
food e-commerce enterprises. Table 7 reveals the extracted factors using eigenvalue.
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Table 7. The components matrix as per the factors.

Items Factors

C19 0.655 0.152 0.260 0.015 −0.104 0.025 0.104 −0.025 0.101 0.207
c21 0.25 0.054 0.107 −0.104 −0.028 0.254 0.271 −0.058 0.171 −0.105
c16 0.541 0.350 0.107 0.125 −0.150 0.354 −0.125 0.204 0.057 0.109
c20 0.525 0.056 0.191 0.182 −0.085 0.157 0.144 −0.018 0.148 0.153
c22 0.582 0.167 0.125 0.148 0.126 −0.157 0.416 0.159 0.150 0.140
c17 0.542 0.145 0.194 0.295 0.174 −0.155 0.192 0.118 −0.159 −0.270
b15 0.425 0.254 0.170 0.149 −0.059 0.142 −0.274 0.290 0.102 −0.047
d24 0.414 0.247 0.159 0.121 0.178 0.108 0.213 0.141 0.371 0.159
b14 0.495 0.192 0.157 0.257 0.148 0.252 −0.211 0.425 −0.048 −0.047
c23 0.461 0.226 0.341 −0.171 0.144 0.109 0.121 0.141 0.201 −0.141
c18 0.230 0.121 0.210 0.252 0.157 −0.135 0.182 0.124 −0.107 −0.107
b9 0.152 0.716 0.150 0.255 0.150 0.295 0.105 0.107 0.214 0.120

b10 0.252 0.541 0.270 −0.110 0.104 0.194 0.115 −0.117 −0.125 −0.115
b8 0.251 0.532 0.146 0.174 0.104 0.170 −0.275 0.107 0.125 0.141

b11 0.215 0.454 −0.154 0.135 −0.157 0.134 −0.145 0.170 0.158 0.125
e34 0.112 0.275 0.152 0.174 0.019 0.145 0.270 0.254 0.147 −0.115
f46 0.185 0.107 0.472 0.207 −0.120 0.157 −0.146 0.109 −0.101 0.124
f47 0.271 0.205 0.615 −0.152 0.145 0.274 0.156 0.157 −0.125 0.104
f45 0.254 0.147 0.710 0.174 0.145 0.225 −0.073 0.107 0.101 −0.110
f44 0.142 0.157 0.421 0.151 0.342 0.451 0.247 0.256 0.171 −0.215
f43 0.142 0.405 0.421 0.452 0.212 0.152 0.054 0.074 0.144 −0.105
f42 0.115 0.154 0.275 0.115 0.114 0.222 0.256 0.144 0.244 −0.142
f41 0.142 0.242 0.345 0.560 0.242 0.175 0.247 0.164 0.252 0.147
f40 0.071 0.093 0.297 0.745 0.179 0.141 0.286 0.130 0.187 0.170
b13 0.215 0.154 −0.105 0.254 0.273 0.342 −0.178 0.126 −0.213 −0.147
b12 0.342 0.243 −0.125 0.456 0.195 0.141 0.155 0.175 −0.146 0.107
a1 −0.129 −0.155 −0.126 0.255 0.414 0.235 0.246 0.125 0.485 −0.142
a2 0.115 −0.124 0.162 0.145 0.517 0.256 0.105 0.124 0.155 0.114
a3 0.246 0.155 0.256 0.150 0.525 0.126 0.135 0.156 0.125 −0.155
b5 0.252 0.256 0.252 0.105 0.558 0.162 −0.167 0.106 0.158 0.149
b7 0.255 0.235 −0.244 −0.125 0.525 0.156 0.154 −0.156 −0.121 −0.156
b6 −0.161 0.177 0.264 −0.163 0.541 0.255 −0.125 −0.245 −0.140 0.141
a4 0.105 0.241 0.255 0.160 0.526 0.260 0.277 0.125 −0.361 −0.123
e38 0.252 0.256 0.252 0.105 0.558 0.162 −0.167 0.106 0.158 0.149
e37 −0.129 −0.155 −0.126 0.255 0.414 0.235 0.246 0.125 0.485 −0.142
e39 0.142 0.242 0.345 0.560 0.242 0.175 0.247 0.164 0.252 0.147
e36 0.185 0.107 0.472 0.207 −0.120 0.157 −0.146 0.109 −0.101 0.124
d30 0.125 −0.124 −0.135 0.154 0.102 0.245 0.426 0.125 −0.126 0.155
d31 0.252 0.256 0.252 0.105 0.558 0.162 −0.167 0.106 0.158 0.149
d25 0.215 0.532 0.146 0.174 0.104 0.170 −0.275 0.107 0.125 0.141
e32 0.105 0.241 0.255 0.160 0.526 0.260 0.277 0.125 −0.361 −0.123
e33 0.185 0.107 0.472 0.207 −0.120 0.157 −0.146 0.109 −0.101 0.124
e35 −0.161 0.177 0.264 −0.163 0.541 0.255 −0.125 −0.245 −0.140 −0.141
d27 0.325 0.055 0.224 0.189 0.173 0.195 0.143 0.293 0.562 0.148
d26 0.185 0.107 0.472 0.207 −0.120 0.157 −0.146 0.109 −0.101 0.124
d29 0.404 0.293 0.055 0.224 0.189 0.173 0.195 0.143 0.177 0.410
d28 0.325 0.055 0.224 0.189 0.173 0.195 0.143 0.293 0.562 0.415

5. Study Analysis

The consequences of the COVID-19 virus for food retail stores (SCs) and their resilience
are explored in this research by using real-life pandemic situations as the inspiration. With
the use of any logistics supply chain digital twin, we designed and used a discrete-event
modeling study for SC operations and efficiency patterns. The findings of our research
could help food retail SCs become more resilient in the face of future pandemics and
pandemic-like situations. This study is formulated to overcome these gaps in the research.
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6. Conclusions

The imported food industry e-commerce supply chain is facing a pronounced impact
on business challenges due to adverse environmental conditions, such as border blockades
caused by COVID-19. This study used the Q-technique to investigate crisis detection for
the imported food industry supply chain.

The study results established a set of 47 statements describing aspects of e-commerce
supply chain impacted by COVID-19 that imported food e-commerce enterprises should
recognize. Each statement was ranked by the perceived severity of the crisis to facilitate
practical application for e-commerce business operators, and the factor strengths provide a
reference for examining the supply chain crisis.

The cross-border e-commerce supply chain crisis detection results can be used as a
practical operational basis for imported food e-commerce enterprise managers to examine
their supply chain crisis tolerance and response. One drawback of this study is the small
number of people who took part in the survey. The data was obtained near the onset of the
COVID-19 outbreak, which is a second constraint. In future studies, it is advised that the
sample size be increased, that the three phases of COVID-19 be studied, and that the data be
processed using structural equation modeling (SEM) to examine how the findings change.
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