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Abstract: Since the pandemic first appeared in early 2020, the manufacturing industry across the
globe has experienced a decline. Concerns regarding public health were present at the start of the
new decade, and as the pandemic reached its peak in March 2020, manufacturers all over the world
were forced to contend with high demand, reduced workforce requirements, subsequent lockdowns,
and major disruptions to their supply chains to prevent the global spread of the pandemic. No
research has been done on the interaction of these variables because the idea of VSCM is still
relatively new, particularly in Malaysia’s manufacturing industry. The purpose of this study is to
present management researchers with a novel idea for coping with a pandemic situation in today’s
business environment. Furthermore, the purpose of this research is to determine VSCM practices that
contribute to company sustainability so that such future incidents can be controlled and revamped.
The report also advocated a VSCM framework to improve supply chain resilience and sustainability.
This study’s objective is to analyze the relationship between viable supply chain management
(VSCM) practices and company sustainability for manufacturing companies in Malaysia during the
COVID-19 pandemic. 197 respondents from Malaysian manufacturing companies were surveyed
using a quantitative approach. Using PLS-SEM analysis, all surveys are examined. As a result,
the direct relationship between VSCM and company sustainability has demonstrated a significant
positive effect. The implication of this study is to strengthen the viability and reliability of viable
supply chain management and contribute further to the COVID-19 outbreak’s impact on company
sustainability. Moreover, a successful supply chain model would guarantee that manufacturers are
compelled to respond swiftly to safeguard and support their employees and maintain operations that
are critical lifelines for consumers and communities.

Keywords: company sustainability; COVID-19 pandemic; reliability; resilient supply chain
management; viable supply chain management

1. Introduction

COVID-19 impacts a new normal way of life, including social activities, health, educa-
tion, economic activities in the business sector, medicine, transportation, and telecommu-
nications. The manufacturing industry is also vulnerable to the impacts of COVID-19 [1].
Since the manufacturing sector is a contributor to Malaysia’s economic development, the
negative effects of COVID-19 have impacted the nation’s economic growth, for example,
supply chain disruptions, demand uncertainty, country border restrictions, and others [2].
The impact of economic disruptions caused by lockdowns such as Movement Control Order
(MCO) during this period weighed heavily on Malaysian manufacturers’ businesses during
the first half of 2020. The COVID-19 pandemic and subsequent lockdowns have resulted in
major disruptions to business activities, the global supply chain, and world trade. Lock-
down reduces the spread of the virus. However, simultaneously, the country’s economy
was also affected by the move. Malaysia’s former Prime Minister, Tan Sri Muhyiddin Yassin,
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stated that the government has suffered a total loss of MYR64.6 billion in the first 14 days of
MCO since 18 March 2020 [3]. If the MCO is continued, the potential losses will be higher,
and more people will lose their jobs. The situation faced by the government right now is
likened between the devil and the deep sea. Thus, it can be avoided by implementing a
good strategy in company management, especially in supply chain management. One of
the strategies is to determine which viable supply chain management factors will impact
the company’s sustainability. As a result, the business can be sustained and survive during
this pandemic.

The Purchasing Managers’ Index (PMI) is a useful tool for determining the direction
of economic trends in manufacturing and for providing information about present and
future business conditions to firm executives, analysts, and investors. The PMI is a numeric
number between 0 and 100. A PMI value greater than 50 indicates that the economy has
grown in comparison to the previous month, while a value less than 50 indicates that the
economy has contracted. The more one deviates from 50, the bigger the magnitude of
change [4]. The PMI is intended to give an advanced signal of what is really happening in
the economy. The PMI is based on responses from manufacturers about new orders from
customers, production rate, employment rate, supplier deliveries, inventories, and import
and export activities. Malaysia’s PMI continues to decline, falling to 48.4 points in March
2020 from 48.5 points in February 2020. The greatest slump was in April 2020, which was
31.3 from 48.4 in March 2020. The sector is contracting as a result of the negative economic
impact of the COVID-19 outbreak. The PMI for the majority of countries involved in the
MCO of COVID-19 is below 50. The fall in PMI can be attributed to a lack of new demand
(new orders) from importing countries, a shortage of supply, and a slowdown in export and
import activity [5]. In Malaysia, the movement control order implementation at the end of
March 2020 contributed to a negative impact on demand, buying levels shrank the most
on record and employment declined modestly [6]. Problems related to the supply chain
have occurred again due to the emergence of new variants of COVID-19. In January 2021,
Malaysian manufacturers reported more drops as the Omicron variant hit manufacturers all
over the world, hurting demand and making supply chain delays worse than ever before.
Malaysia’s PMI eased to 50.5 in January from 52.8 recorded in December 2021 [7].

There is a lack of research on the relationship between VSCM practices and business
sustainability in developing countries [8,9]. The studies on COVID-19’s impact on supply
chain management and sustainability are also very limited [10], especially in the manufac-
turing industry in Malaysia during the COVID-19 pandemic [11]. In the published studies
on the COVID-19 pandemic, however, little is known about the effectiveness of any partic-
ular supply chain reconfiguration and the severity of the negative impact of the COVID-19
pandemic on supply chain operations [12]. Moreover, most of COVID-19 is focused on the
medical science perspective, while the sustainable supply chain perspective is absent [13].
The literature on viability and adaptation, on the other hand, is still fragmented, and little
has been done to standardize current methods and adaptation strategies [14]. Therefore,
this study will help ascertain the practices of VSCM that contribute to the long-term viabil-
ity of the business during the COVID-19 pandemic in Malaysia. Moreover, this study is
expected to increase the number of studies regarding the impact of COVID-19 on supply
chain management and company sustainability, since most of the COVID-19 studies right
now are more focused on a medical science perspective.

According to [14], the pandemic situation is unique in several ways. To begin, a
pandemic is defined as a long-term disturbance whose dynamics must be anticipated.
It entails not just preparing the supply chain for a pandemic but also rethinking supply
chain operations for an extended period. Second, pandemic features include simultaneous
interruptions at many supply chain echelons, as well as concurrent and sequential supplier,
facility, and market openings and closures. Finally, in the event of an interruption, recovery
procedures must be developed and implemented. As a result, supply chain management
requires a more effective strategy to ensure that all aspects of its management can resist all
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threats and hence survive for an incredibly long time. Therefore, this study will look into
the viability of supply chain management.

For now, the topic related to a viable supply chain is still new but has attracted the
interest of researchers and academics to explore it in more depth. According to a study
by [15], he has assessed the impact of the COVID-19 pandemic on environmental sustain-
ability and social sustainability in Brazil and Portugal. To measure these sustainability
indicators, three dependent variables are used: environmental awareness, sustainable
consumption, and social responsibility. However, this study focuses exclusively on the
impact of COVID-19 with little emphasis on strategies or methods for improving supply
chain management’s resilience toward company sustainability. A study by [16] discusses
only a few ways for strengthening supply chain viability through the combination of agility,
resilience, and a sustainability viewpoint. However, this model has not been validated
in practice, and the resulting consequences have not been seen and must be validated in
real-time. This study has not yet been validated empirically, and this paradigm has not yet
demonstrated its efficacy. Additionally, these five recommended variables have not been
demonstrated to be associated with corporate sustainability. Although the author mentions
the importance of paying special attention to these five variables to promote agility, viability,
and resilience, their relevance to the company’s sustainability is not explored in detail or
explicitly. Ref. [17] has also identified 13 sustainable supply chain drivers based on the
findings of 30 experts in the process of selecting sustainable supply chains. The limitations
of this study include the acquisition of only 13 sustainable supply chain drivers, and this
validation may be biased. This research also recommended that this theoretical framework
be examined in further detail, employing statistical approaches like structural equation
modeling and focusing on the sustainability of companies. [18] has identified the main
parameters that contribute to the survivability of SSCs. However, the factors affecting the
supply chain are evaluated by a decision panel comprised of experts who may be biased.
Additionally, only 18 experts are picked, which is insufficient to generalize the results to
the entire population. This study advises using sensitivity analysis to determine the results’
robustness. Customers were excluded from this investigation under this scope. Thus, the
expert group’s legitimacy might be questioned, as the customer is the primary party in
the supply chain system. As a result of the current COVID-19 epidemic, practically all
supply chains have been severely damaged, highlighting the need for stronger supply
chain resilience techniques. There is still a need for more investigation into the effectiveness
of prior studies’ COVID-19-related methods as well as the best mix of tactics to combat the
pandemic’s negative impacts [19]. Other studies have identified a variety of risk-reduction
methods that may be used in the supply chain. However, the measures are more narrowly
focused on a single party, namely the supplier or manufacturer, than on the entire supply
chain. Moreover, single disruptions were more common than multiple disruptions in these
studies, such as supply or demand, production, or transportation [20]. Even though these
steps are being taken, they are still considered insufficient because a complete supply chain
involves three dominant parties: suppliers, manufacturers, and customers.

This study contributes to empirical research on the value of VSCM in Malaysia’s
manufacturing industries. The primary contribution of this study is to provide management
researchers with a ground-breaking idea for dealing with a pandemic situation in the
current business environment. Furthermore, the goal of this research is to identify VSCM
practices that contribute to company sustainability to control and revamp such future
events. Also, the study recommended a VSCM framework that would enhance supply chain
resilience and sustainability. This study also aims to persuade organizations and managers
to invest time and resources in developing and implementing effective VSCM practices
such as top management support, integration, digital technologies, information sharing,
and customer focus. Effective VSCM implementation will contribute to the company’s
sustainability, including social, economic, and environmental performance during the
COVID-19 pandemic. Similarly, this study will assist businesses in enhancing the resilience
and viability of their supply chains to ensure long-term survival during a pandemic.
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2. Literature Review

This section will discuss more details about viable supply chain management (inde-
pendent variable) and company sustainability (dependent variable).

2.1. Viable Supply Chain Management (VSCM) Practices

The pandemic of COVID-19 has altered how people work and how supply chains
operate. As a result, businesses must prioritize developing long-term resilience in their
value chains to address future challenges [21]. The COVID-19 pandemic has exposed the
inadequacy of many supply chains, as complex networks collapsed as a consequence of
disturbances at local nodes, their spread, and the resultant loss of connection [14]. Supply
chain viability stresses the supply chain’s capacity to adapt to changing environmental
conditions over time through the development of several strategies focused not only on the
incidence of disruption, but also on the aftermath of such disruption [14,22]. As happened
in March 2020 during the Movement Control Order (MCO) implementation, the COVID-19
pandemic has revealed the lack of viability in many supply chains. It is unsurprising
that the country’s economy in general, and the manufacturing sector in particular, have
performed poorly, as no one anticipated the severity of the impact of an unprecedented
occurrence such as COVID-19. The question is whether the same consequence must be
faced each time this calamity occurs, regardless of supply chain management changes.

Supply chain viability is defined as the ability to withstand and succeed in a changing
environment through the implementation of restructuring and strategic rethinking of eco-
nomic performance with long-term consequences [23,24]. If companies are to survive and
continue to offer important goods and services to society during long-term crises, they must
build and run supply chains that are not just efficient and robust but also viable [22]. A sup-
ply chain is considered viable if it is capable of satisfying three feedback cycles associated
with ecosystem balance: the positive feedback cycle (innovation, profitability, efficiency,
investments, agility, and responsiveness), the volatile feedback (sustainability and recovery
from disruptions); and the survivability cycle (economic and social security) [16,24]. The
visible supply chain incorporates perspectives on sustainability, resilience, and surviv-
ability [16]. Resilience and viability are inextricably linked because they both refer to the
supply chain’s level of survivability. Increasing the viability of supply chains is critical to
maintaining and strengthening regional economic competitiveness during and after the
COVID-19 epidemic. The ability to quickly alter the shares of trade with their consumers
and suppliers across borders has been shown to improve company performance in the
past, including during the first year of the COVID-19 epidemic, as previously indicated.
This demonstrates that companies that demonstrated greater supply chain viability and
flexibility in the face of the COVID-19 problem were able to maintain a higher level of
business sustainability [25]. The process to obtain the five factors of VSCM begins with
the synthesis of data from previous studies in the field of supply chain management as
well. It is just that the concept of VSCM is still new because traditional SCM practices only
add elements of viability, resilience, and agility to ensure that the company’s resilience
can be increased in facing the challenges of the COVID-19 pandemic. For example, top
management support before the outbreak of the COVID-19 pandemic is different from
top management support during the outbreak of the COVID-19 pandemic. In fact, SCM
practices are the same as VSCM; only VSCM adds the elements of viability, resilience, and
agility so that the company can survive and continue to operate without any problems
related to the supply chain in the long term. The author has identified five critical success
factors for SCM based on previous studies and a review and synthesis of SCM litera-
ture: (1) Top Management Support; (2) Integration/Partnership; (3) Digital Technologies;
(4) Information Sharing; and (5) Customer Focus.

2.1.1. Top Management Support

Top management commitment is crucial to fostering a supportive atmosphere, em-
ployee ownership and responsibility, continual quality improvement, and an organized and
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successful change management process [26]. During the COVID-19 pandemic, the demands
and resource trends are not stable and fluctuating due to global market uncertainty. With
many manufacturers having to rethink the number of employees physically present in
their plant at any one time, organizations are finding creative ways to stay productive and
meet social distancing requirements, as well as to leverage on adjusting to less manual-
intensive work-flows [27]. Additionally, top-level management support is required for
the implementation of strategies to minimize supply chain risk exposure and increase the
agility of the supply chain, such as ensuring effective communication with employees,
implementing flexible and remote work options, sharing information about company-wide
standard operating procedures (SOPs), establishing rules and regulations, organizing a safe
working environment, and providing motivating work environments [28,29].

2.1.2. Integration/Partnership

To reduce the disruptions of a changing environment such as COVID-19, the role of the
supplier is very important to manage capacity and demand, avoid the bullwhip effect, and
manage inventory reservations. Besides that, [20] finds that integration with key supply
chain members, such as suppliers, can aid in rapid recovery and increase the viability of
the supply chain. Aside from that, the goal of the collaboration is to develop a shared
understanding to make relationships meaningful [30]. The level of trust must be higher
so that the collaborative relationship will be better and supply chain performance can be
higher [31]. Supply chain integration can provide firms with access to specific resources that
can help them increase their resilience and ultimately achieve higher performance. In other
words, rather than focusing exclusively on performance enhancement, firms must leverage
their integration to foster resilience to succeed in today’s changing business climate. This
will eventually provide them with a competitive advantage by allowing them to maintain
high-performance levels amid periods of market instability [32].

2.1.3. Digital Technologies

The COVID-19 epidemic serves as a sharp reminder to local firms that they must expe-
dite their digital transformation [33]. The rise of Industry 4.0 has been utilized in a supply
chain viability study to emphasize the benefits of digital technology in demand forecasting,
production flexibility, and supply chain visibility [10,23,34]. Digital technologies play a
critical role in helping businesses become more resilient and agile, in assisting businesses in
surviving, shortening the recovery phase, and assisting businesses in returning to normal
operations as quickly as possible [33]. Common digital technology qualities demonstrate a
manufacturer’s ability to use real-time information, new technology, and agility to respond
quickly and effectively to disturbances without sacrificing productivity or quality, while
maintaining efficiency and profitability [18].

2.1.4. Information Sharing

In the current changing environment, information sharing is critical to ensuring
continuity in the supply chain. It will not only reduce the risk due to COVID-19, but in the
long run, companies will continue to survive [35]. The exchange of information during the
negotiating process is critical to the management of manufacturer-supplier relationships.
Additionally, internal communication fosters improved communication between suppliers,
manufacturers, and customers [36]. According to [37], velocities, visibility, and flexibility in
the supply chain can be increased by sharing information among all key members of the
organization. Moreover, risks in the supply chain can be reduced [30]. Practicing this will
improve supply chain collaboration and response to disruptions.

2.1.5. Customer Focus

Due to the pandemic, supply and demand instability has become a significant issue
for supply chain viability management [38]. This is because large-scale manufacturing
companies, particularly those considered to be critical service providers, have been forced
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to reduce production capacity, while all others have been forced to temporarily shut down.
As a result of these factors, businesses that have not been able to fully integrate technology
into all aspects of their manufacturing and supply chain operations will see a decrease in
their ability to provide consistent goods and services, which will lead to lower levels of
customer satisfaction, revenue, and profit [39]. Firms can take steps to strengthen their
supply chain’s viability by fulfilling unanticipated customer demands. They can gain
competitive advantages in this way by developing plans to respond quickly to and recover
from supply chain interruptions [40]. To maintain a pleasant customer experience during
times of crisis, rapid research is required to discover shifting dynamics and new pain points,
as well as agile innovation to solve them [41].

2.2. Company Sustainability

According to [42], corporate sustainability is described as the process of maximizing
long-term shareholder value via the identification and management of opportunities and
hazards related to social, environmental, and economic aspects. It is an effective tool for
enhancing the corporate image by assessing the capabilities and effectiveness of business
management, focusing on long-term benefits, and increasing transparency. To ensure
long-term viability and sustainability, management should strike a balance between social,
economic, and environmental performance. Businesses with a strong commitment to
corporate sustainability view social and environmental issues as business opportunities.
They will not regard these issues as burdensome but will work to resolve them with
genuine commitment [43]. According to [44], an ideal supply chain design should take
into account not just sustainability considerations such as environmentalism and social
concerns, but also proactive and reactive resilience techniques in the event of disruptions.
Due to the fact that business operations are sustainable as long as their core activities are
resistant to disruptive occurrences, it is critical to consider the organization’s condition.
To put it another way, if a system is not resilient enough, it will be extremely prone to
interruption [15]. In this study, the company’s sustainability will be measured by its
economic, social, and environmental performance.

2.3. Theoretical Research Framework

This research led to the development of a theoretical framework, which is depicted
in Figure 1 below. The framework is supported by the premise that a high level of VSCM
practices will result in greater company sustainability. Therefore, VSCM practices are
conceptualized using five components, while firm sustainability is conceptualized using
three constructs. Then, a hypothesis is formulated to assess the connection between VSCM
and company sustainability.

Top Management
Support

Integration/

Partnership Social

Digital

Technologies Economy

Information
Sharing

Environment

Customer Focus

Figure 1. VSCM Theoretical Framework.

The hypothesis of this study is that VSCM practices have a positive and direct effect
on company sustainability. According to a study done by [25], to maintain and increase
regional industrial competitiveness in the wake of the COVID-19 epidemic, supply chain
viability is essential. Even during the first year of the COVID-19 epidemic, companies that
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were able to quickly modify the shares of trade with their customers and suppliers across
borders had better business results, as previously indicated. This shows that the businesses
that demonstrated viability and flexibility in the face of the COVID-19 situation had a
better chance of surviving. According to [17], supply chain practices aimed at minimizing
supply chain disruptions are evaluated solely in terms of their economic performance.
For the COVID-19 outbreak, [45] proposed VSCM strategies for containment that were
exclusively focused on economic and social performance. However, the studies conducted
by [46,47] only looked at the economy and environmental performance. Health and safety
have traditionally been seen as critical components of running a business, but lately, due to
advances in technology, this has started to change. COVID-19 has completely altered this
perception [22].

2.4. Underpinning Theory

Theoretical application is important to identify related variables to enhance company
sustainability. In this study, the author has identified a theory, namely the Resource-Based
View (RBV) theory, that has been combined in a conceptual framework that shows the
relationship among the variables. According to the resource-based view (RBV) theory, a
business must possess valuable, unique, and non-substitutable resources to achieve compet-
itive advantages [48,49]. RBV emphasizes the importance of internal and external resources
such as knowledge, assets, capabilities, firm operations, firm attributes, and information
in determining an organization’s performance [48]. The competitiveness of any company
is based on the resources it masters to develop competitive advantages or core competen-
cies [50]. This research investigates VSCM skills (an organization’s capacity to recognize,
utilize, and integrate information and resources to enable corporate sustainability) and how
these capabilities are implemented by businesses. A successful supply chain management
strategy encompasses multiple critical success factors, which are essential for increasing
a company’s competitiveness as well as contributing to its long-term sustainability. Such
cooperative behaviors of companies provide effective top management, successful part-
nerships, rapid access to required information, advanced use of information technology,
accurate forecasting with strategic planning, and faster response times to customer demand.
These factors will be the competitive advantages of the companies. Moreover, the practices
of visible supply chain management are difficult to imitate by competitors as they are
based on experience and knowledge [51]. The VSCM practices used in this study are top
management support, integration/partnership, digital technologies, information sharing,
and customer focus, as shown in the theoretical framework. These practices are improved
with the elements of agility, resilience, and viability, which will be the competitive ad-
vantage of the company. Furthermore, if these five practices are successfully improved
in the aspects of resilience, agility, and viability, it will certainly have a positive effect on
company sustainability.

3. Research Methodology

A quantitative approach is utilized in this study. The sample was chosen from among
the manufacturing companies in Malaysia that are members of the Federation of Malaysian
Manufacturers (FMM). The sampling approach that will be used in this study is strati-
fied random sampling. This study requires a total of 200 samples from the population of
Malaysian manufacturing companies. The questionnaire is constructed based on a com-
prehensive review of previous VSCM literature, as shown in Table 1. The questionnaire
is divided into three parts: demographics, VSCM practices, and company sustainability.
The questionnaire will employ a five-point Likert scale (1 = Strongly Disagree, 2 = Disagree,
3 = Natural, 4 = Agree, 5 = Strongly Agree) to measure responses. Only 197 of the initial
488 surveys were returned with complete responses.
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Table 1. Number of Items in the Research Instruments.

Constructs Total of Items Sources
Viable Supply Chain Management
Top Management Support 6 [29,52]
Integration/Partnership 6 [53,54]
Digital Technologies 6 [22,55,56]
Information Sharing 6 [57,58]
Customer Focus 6 [59-61]
Company Sustainability
Economy Performance 6 [53,55]
Social Performance 6 [55,62,63]
Environment Performance 6 [53,64]
4. Results

4.1. Analysis of Response Rate

To achieve an adequate response rate, around 488 questionnaires were distributed to
the selected manufacturing companies in Malaysia. Of the 488 questionnaires distributed,
only 239 were returned, yielding a 49% response rate. In consideration of [65]'s argument
that a response rate of 30% is sufficient for surveys, a response rate of 49% is found ac-
ceptable. In addition, a response rate of 49% is appropriate for supply chain management
research, as indicated by previous studies that indicated response rates of 20% or higher
are acceptable [47,66-68]. However, after the data screening procedure, around 42 question-
naires had to be discarded due to missing data, suspicious response patterns, and outlier

cases, resulting in only 197 usable questionnaires.

Data were analyzed in this study using Partial Least Squares Structural Equation
Modeling (PLS-SEM). A measurement model is used to measure validity and reliability
values. To measure the reliability of the constructs, construct reliability (CR), Cronbach’s
alpha, and average variance extracted (AVE) were used. For measuring construct validity,
convergent validity and discriminant validity were used. The structural measurement
model assessment is the next step after the measurement model evaluation that was

just completed.

4.2. Findings of Measurement Model

In this study, PLS-SEM analysis was used to obtain the results of the measurement
model. In this research, because the research model contains multidimensional latent
variables, the variables were modeled as second-order constructs. The hierarchical com-
ponent model (HCM) is another name for the measurement model with second-order
constructs [69]. HCM is a higher-order structure that consists of many construction layers
and a greater level of abstraction [70]. This study assessed the reliability and validity of
higher-order components (HOC) in a PLS-SEM path model using the “embedded two-stage

approach” technique [70].

Figure 2 illustrates the first stage of measurement model assessment, whereby there
are 10 latent variables with two higher order constructs (HOC): 1. viable supply chain
management (VSCM); 2. company sustainability; and eight lower order constructs (LOC):
1. top management support (TMS); 2. integration/partnership (IP); 3. digital technologies
(DT); 4. information sharing (IS); 5. customer focus (CF); 6. economy performance (Eco);
7. social performance (Sp); and 8. environment performance (Env). LOCs represent the

dimensions of HOCs.
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Figure 2. The First Stage of Measurement Model Assessment.

In the second stage, LOC latent variable scores serve as the indicator for determining
HOC. Here, the reliability and validity of HOC are evaluated as shown in Figure 3. The
value inside constructs is AVE, and the value on arrows is factor loading. Figure 3 shows
the second stage of measurement model evaluation, wherein only two latent variables
exist: 1. VSCM and 2. sustainability. Using the latent variable scores of each respective
dimension, the dimensions of 1. VSCM (TMS, IP, DT, IS, and CF) and 2. sustainability
(sp, eco, and env) were turned into indicators (items) at this stage. In PLS-SEM, construct
reliability and validity tests include internal consistency reliability, convergent validity, and
discriminant validity.
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Figure 3. The Second Stage of Measurement Model Assessment.

4.3. Internal Consistency Reliability

In this study, composite reliability is employed to examine internal consistency. Ac-
ceptable composite reliability ratings should be greater than or equal to 0.60 or between
0.70 and 0.90. For the examination of composite reliability, a cut-off value of 0.70 or higher
was utilized to indicate good convergent or internal consistency [71]. The Cronbach’s alpha
must be greater than 0.7 to measure the reliability of the constructs [72]. The values of
composite reliability and Cronbach’s alpha for each construct in this study are presented in
Table 2.
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Table 2. Internal Consistency Reliability Result.
Constructs Cronbach’s Alpha Composite Reliability
Viable Supply Chain Management 1.0 -

Top Management Support 0.840 0.887
Integration/Partnership 0.862 0.901
Digital Technologies 0.882 0.911
Info Sharing 0.892 0.918
Customer Focus 0.872 0.907
Company Sustainability 0.917 0.928
Economy Performance 0.956 0.966
Social Performance 0.883 0.911
Environment Performance 0.866 0.899

The PLS-SEM analysis of the measurement model revealed that the composite relia-
bility (CR) values obtained for each construct ranged from 0.887 to 0.966, with economic
performance contributing the greatest CR value (0.966) and top management support
scoring the lowest (0.887). Moreover, Cronbach’s alpha values obtained for each construct
ranged from 0.840 to 1.0. Therefore, all constructs in this measurement model achieved
indicator reliability because the values obtained are greater than 0.7.

4.4. Convergent Validity Assessment

The study also used convergent validity to find out how well a single item measures
similar concepts. Convergent validity analysis can be checked with the outer loading
assessment, the composite reliability (CR), and the average variance extracted (AVE) tests.
The outer loading values must be greater than 0.708 [73]. AVE must have a value larger than
0.5, and CR must be greater than 0.7. Table 3 summarized the result of outer loadings, CR,
and AVE for lower-order constructs (LOC) and higher-order constructs (HOC). For outer
loadings for lower order constructs (LOC), all items exceeded 0.708 except items TMS6, IP6,
and CF6 which have been deleted due to lower values. For higher order constructs (HOC),
all items exceeded 0.708 except items DT and Eco. However, according to [73], when a
minimum AVE result of 0.5 is reached, indicators with loadings lower than 0.708 may be
retained. Consequently, no item is deleted. The composite reliability (CR) for LOC and
HOC is greater than 0.7 which means all the items showed good reliability. For AVE, all the
values obtained for each construct ranged from 0.599 to 0.825 which means all the values
exceed the minimum value of AVE.

Table 3. Convergent Validity Result.

Constructs
Items Loading Composite Reliability AVE
LOC HOC
TMS1 0.740
TMS2 0.773
Top Management Support (TMS) TMS3 0.813 0.887 0.611
TMS4 0.746
TMS5 0.833
IP1 0.793
P2 0.788
Integration/Partnership (IP) 1P3 0.80 0.901 0.645
P4 0.860

1P5 0.771
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Table 3. Cont.

Constructs
Items Loading Composite Reliability AVE
LOC HOC
DT1 0.727
DT2 0.835
. . . DT3 0.798
Digital Technologies (DT) DT4 0.717 0.911 0.630
DT5 0.836
DT6 0.840
IS1 0.811
1S2 0.844
. 1S3 0.835
Info Sharing (IS) 1S4 0.750 0.918 0.651
IS5 0.843
IS6 0.753
CF1 0.739
CF2 0.827
Customer Focus (CF) CF3 0.847 0.907 0.663
CF4 0.846
CF5 0.806
TMS 0.773
. . 1P 0.824
Viable Supply Chain
Management (VSCM) ?g 82;3 0.891 0.622
CF 0.823
Ecol 0.929
Eco2 0.920
Economy Performance (Eco) Ezgi gggg 0.966 0.825
Eco5 0.939
Eco6 0.756
Spl 0.771
Sp2 0.795
Social Performance (Sp) ggi 8;2? 0.911 0.631
Sp5 0.836
Sp6 0.781
Envl 0.784
Env2 0.793
Environment Performance (Env) EEZE 8;;2 0.899 0.599
Env5 0.796
Envé6 0.797
Eco 0.597
Company Sustainability Soc 0.890 0.831 0.628
Env 0.858

4.5. Discriminant Validity

An analysis of discriminant validity is used to prove that a set of indicators are
different across different constructs. It looks at the correlations between the measurements
to see if there are any overlaps and checks that the things being studied are really different
from each other [70,73]. Fornell and Larcker’s criteria and the Heterotrait Monotrait Ratio
(HTMT) were used in this study to test the discriminant validity.

The Fornell and Larcker criteria is an analysis that compares the square root of the
AVE value to the correlations between latent variables. The value should be larger than any
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other construct’s value. The evaluation is predicated on the notion that a construct has a
greater variation with its own indicators than with those of any other construct. Table 4
shows that Fornell and Larcker’s criterion with the correlation value for each construct was
higher than other constructs, indicating adequate discriminant validity.

Table 4. Fornell and Larcker’s Criteria Result.

Sustainability VSCM
Sustainability 0.792
VSCM 0.76 0.789

Cross-loading and Fornell-criteria Larcker’s have been criticized for not being able to
find out if a trait is discriminant, so this Heterotrait Monotrait Ratio (HTMT) was made [73].
The projected value should be less than 1 since a score closer to 1 means there is not enough
discriminant validity. The HTMT value must fall below 0.9 [74]. Table 5 shows that the
value of HTMT was all below the threshold value of 0.9, indicating that the discriminant
validity had been met.

Table 5. HTMT Result.

CF DT Eco Env IP IS Sp Sustainability TMS
CF
DT 0.555
Eco 0.313 0.276
Env 0.63 0.523 0.299
P 0.651 0.514 0.428 0.606
IS 0.7 0.511 0.331 0.576 0.735
Sp 0.634 0.538 0.399 0.729 0.585 0.599
Sustainability 0.65 0.552 0.777 0.885 0.676 0.623 0.899
TMS 0.632 0.355 0.405 0.624 0.644 0.65 0.72 0.726
4.6. Hypothesis Testing
For structural model analysis, 5000 bootstrap samples were selected for a one-tailed test
with a significance level of 0.01 to investigate the path coefficient [69]. This bootstrapping
procedure was applied to examine the relationship between an independent variable
(VSCM) and a dependent variable (company sustainability). The critical values for one-
tailed t-tests are 1.645 at a 5 percent significance level [73]. If the t-value of the hypothesis
is larger than 1.64 at a significance level of 5%, the hypothesis is accepted. The significance
level was set at p < 0.05 [73]. The initial part of the test for statistical significance was
based on the analysis that was carried out to examine the direct relationships. There is a
direct relationship in this structural model, which is the relationship between VSCM and
company sustainability. The full significance test findings for this structural model are
presented in Table 6.
Table 6. Result of Significance Testing.
Relationship B Standard Deviation (STDEV) t-Value p-Value Decision
VSCM — Sustainability 0.760 0.034 22.447 0.000 Accepted

Note. One-tailed test, significant at ¢ > 1.65, p < 0.05.

Based on the results above, the relationship between VSCM and company sustainabil-
ity is supported. The t-values are greater than 1.645, thus the relationship is significant.
Moreover, the p-value is significant because the value is lower than 0.05. Based on the
research objectives, the hypothesis is accepted.
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5. Discussion

The findings of this study have demonstrated that viable supply chain management
has a positive impact on the sustainability of companies. The direct relationship between
VSCM and company sustainability has demonstrated a significant positive effect. The
critical values for one-tailed ¢-tests are 1.645 at the 5 percent significance level [73]. If the
t-value of the hypothesis is larger than 1.64 at a significance level of 5%, the hypothesis is
accepted. The t-value is 22.447, which is greater than 1.645, and the p-value is 0.000, which
is lower than 0.05. Thus, the hypothesis is supported and can be interpreted as saying
that companies with VSCM practices will have better company sustainability during the
COVID-19 pandemic.

A supply chain that can continue operating normally after a disturbance like the
COVID-19 pandemic is an indicator of a viable supply chain. Based on the findings of this
study, the results obtained are significant and are in line with previous studies. According
to [16], viability is the capacity to endure environmental change. It adds additional charac-
teristics to the behavior and performance of the supply chain. The supply chain’s resilience
to interruptions demonstrates its ability to prevent market collapse and continue supplying
products and services. It assists the supply chain in maintaining itself and surviving a
calamity of this nature [14]. This study is in line with the findings of the study by [75],
who also stated that the supply chain in the pandemic era indeed needs elements of agility,
resilience, and viability to ensure that company sustainability can be achieved. According
to research findings from [76] implementing viable and resilient supply chain strategies
can help avoid long-term repercussions while coping with pandemic threats. This will help
the business remain sustainable and last for a very long time. [25] claims that supply chain
viability is crucial for preserving and boosting regional industrial competitiveness in the
wake of the COVID-19 epidemic. Companies that were able to quickly change the shares
of trade with their suppliers and customers across borders had greater business outcomes
even during the first year of the COVID-19 outbreak. This demonstrates that companies
with a higher probability of survival were those that showed their viability and flexibility
in the face of the COVID-19 crisis.

Because this viable supply chain is a subset of the new supply chain field, there are
not many empirical studies on it. According to earlier studies, less attention is placed
on the three sustainability-related factors. Most studies only focus on one or two of the
three sustainability factors [46,47]. Moreover, according to [77], issues with supply chain
management will worsen during the pandemic due to factors such as forced production
halts, erratic demand, inventory issues, increased logistics costs, postponed industrial
operations, and issues with imports and exports. The sustainability of companies will
be affected by all of these issues. In this research, five viable supply chain management
practices influence the company’s sustainability during the COVID-19 pandemic, which
are top management support, integration/partnership, digital technologies, information
sharing, and customer focus. This study also shows that the five factors of VSCM have a
positive impact on company sustainability.

The responsibility of top management in ensuring the company’s continued viability
is critical. COVID-19 has compelled several companies to leave their comfort zones. Top
management of the companies had to run the company despite limits in manpower, re-
sources, and safety standards, such as the implementation of SOP [78]. Ref. [24] stated that
the top management needs to put more effort into operational planning, such as manpower
planning and production planning, by incorporating principles of agility and viability. This
is due to how drastically different supply chain management was during the COVID-19
pandemic outbreak compared to supply chain management prior to the occurrence of
this disruption. [22] agreed that due to the fluctuating global economic climate and the
unpredictability of client demand, they must make critical decisions more quickly based on
actual information. To build resilience against potential threats, they also need to maximize
the use of technology, such as virtual meetings, robotics, information technology, and so
on [55]. According to [79], if the top management does not really implement any significant
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improvements in supply chain management, there is a very high likelihood that the busi-
ness will fail. This is due to the company’s inability to attain sustainability. For example,
the business encountered significant financial difficulties, a failure to control unpredictable
customer demand, a shortage of raw resources, and workforce issues.

According to [80], supply chain integration will enable operations to be flexible,
allowing the participating supply chain partners to quickly and easily adapt to changing
conditions with minimal cost. This integration is important to share accurate and detailed
information with all supply chain partners [9]. Ref. [81] in their research, they stated that
collaboration in the supply chain can reduce the bullwhip effect, since it increases visibility,
which impacts inventory levels and company performance. To plan a more flexible and
profitable supply chain management, effective integration must be done directly with
suppliers, customers, and other stakeholders while considering the current constraints that
impose pressure on manufacturers. Moreover, due to the fact that stakeholder groups either
directly or indirectly impact the sustainability of a company, it is considered corporate
suicide for a company to neglect sustainability [82]. It is supported by the research findings
of [18], who identified integration as a significant tool to enhance the sustainability of the
companies and the survivability of the supply chain. [32] concluded that supply chain
integration can give businesses access to particular resources that will help them become
more resilient and ultimately perform better. To put it another way, companies must use
their integration to promote resilience rather than solely concentrating on performance
development if they want to succeed in the dynamic business environment of today.
Eventually, this will give companies a competitive edge by enabling businesses to keep up
their performance standards even during times of market uncertainty.

Ref. [19] claimed that digital technology, in the pandemic era, has a very significant
role to play in the execution of recovery strategies and plans. For instance, data analytics
and blockchain can be utilized to gain real-time data analysis to enhance supply chain
operations. As a result, these data enable top management to put the developed recovery
strategy into action. Recent empirical research conducted by [83] lends support to the idea
that boosting recovery capabilities in the recovery window can be accomplished with the
use of digital technologies such as Industry 4.0, blockchain, the Internet of Things (IoT), and
digital manufacturing. Digital technologies play a critical role in helping businesses become
more resilient and agile, in assisting businesses in surviving, shortening the recovery phase,
and assisting businesses in returning to normal operations as quickly as possible [33].
According to [84], firms that use new digital technology quickly, as well as their employees’
flexibility and ingenuity, might come out of the crisis with safer, more productive, and
more viable manufacturing processes, thus improving the company’s sustainability.

The integration of the supply chain is made possible through the sharing of informa-
tion, which is crucial to the continued existence of businesses. These days, information
sharing is more feasible than ever thanks to developments in information and communi-
cation technology [85]. According to [37], velocity, visibility, and flexibility in the supply
chain can be increased by sharing information among all key members of the organization.
Due to the possibility of suppliers and customers being located all over the world, espe-
cially during pandemics where travel restrictions are in place, it is absolutely necessary
to integrate all activities in organizations [86]. Realizing how important information shar-
ing is, [14] has listed this factor as one of the important factors in a viable supply chain
management practice.

Almost all companies have had supply chain problems due to unexpectedly high or
low demand. To face and conquer these obstacles, demand planning is essential. Companies
are scrambling to figure out how to predict consumer demand in the wake of the epidemic,
and they are searching for a more sophisticated approach to sales forecasting. According
to a study by [87], customer focus is an important element in supply chain management
because it determines the level of sustainability of a company. Customer focus refers
to efforts that are made to align and integrate a company’s supply chain with its most
important customers. These efforts include things like integrating market information and
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developing common ordering processes via an existing shared network or information
system [55].

This study previously identified the Resource-Based View theory as the fundamental
underpinning theory to reinforce a better understanding of viable supply chain manage-
ment practices. According to the Resource-Based View (RBV) theory, a business must pos-
sess valuable, unique, and non-substitutable resources to achieve competitive advantages.
RBV emphasizes the importance of internal and external resources such as knowledge,
assets, capabilities, firm operations, firm attributes, and information in determining an
organization’s performance. This study employs the following VSCM practices as internal
and external resources: top management support, integration/partnership, digital technol-
ogy, information sharing, customer focus, and CPFR. These practices, enhanced with the
elements of agility, resilience, and viability, will become the company’s competitive advan-
tage, especially during the COVID-19 pandemic. The coordination of these factors has the
potential to significantly improve the performance and sustainability of the company. The
underpinning theory in this study also provides a new contribution, especially when the
results of this study can be seen in the context of the COVID-19 pandemic.

6. Conclusions

This research focuses on two key constructs: viable supply chain management and
company sustainability. The measurement of VSCM is based on five dimensions: top
management support, integration/partnership, digital technologies, information sharing,
and customer focus. In the meantime, the sustainability of a company is assessed across
three dimensions: economic performance, social performance, and environmental perfor-
mance. To meet the challenge of COVID-19, supply chain management must undergo
severe adjustments. COVID-19 has introduced a new dimension in which this supply
chain must be enhanced by incorporating aspects of viability and durability into all supply
chain management practices. There is always the risk that raw material supplies could
abruptly decrease or that product demand will spike dramatically. Due to these disruptions,
planning has become increasingly challenging. Supply chains need to be viable and robust
so that they can withstand unexpected changes and adapt quickly to new circumstances.
This study will continue by examining structural modeling in order to investigate the
relationship between VSCM and company sustainability. The findings of this structural
modeling investigation will assist the Malaysian manufacturing industry in fending off
challenges such as COVID-19 and others.

Managers can decide on new solutions and conduct frequent evaluations of supply
chain management’s resilience. These evaluations enable more effective and well-planned
solutions for risk management. Additionally, they must be more sensitive to the most
recent scenario and capable of making quicker and more precise decisions. In addition,
they must develop a more complete strategy for dealing with issues such as lack of raw
materials, production disruptions, limited workforce issues, lack of demand, etc. The
majority of companies that incur losses do so due to a failure to structure their strategies
and a reluctance to make decisions. In addition, they do not develop an alternative plan of
action in case the initial strategy fails. So, this study has shown that there are a number of
important supply chain management factors that need more attention if the company is to
be more sustainable.

These five practices also include the SCM system’s three most crucial parties: suppliers,
manufacturers, and customers. This study also answers the question of which supply chain
management factors should be prioritized to increase the survivability and sustainability
of companies during pandemics such as COVID-19. Moreover, this study is needed
to determine the extent to which and how the strategies provided in previous studies
aided supply chains in addressing COVID-19-related issues such as the bullwhip effect,
increased demand, labor shortages, supply constraints, rapid technology transition, and
global logistic constraints, as well as the optimal combination of strategies to address the
pandemic’s effects. By using quantitative techniques to analyze the data, this study has also
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been empirically conducted. This empirical research on supply chain resilience and viability
is done to better understand how businesses confronted with COVID-19 threats develop
survival mechanisms to mitigate the pandemic’s threat. By incorporating viable supply
chain management practices, this study will aid in mitigating the impact of COVID-19
disruptions on supply chain viability and resilience.

The reviewed literature has confirmed that past studies over the period have seen the
important relationship that exists between these factors: viable supply chain management
practices (top management support, integration/partnership, digital technologies, informa-
tion sharing, and customer focus), collaborative planning (flexibility and responsiveness),
and company sustainability (social, economic, and environmental) in the manufacturing
industry during the COVID-19 pandemic. Previous studies have also demonstrated that
the majority of studies conducted assessed these elements independently or individually in
their research. To the best of the researcher’s knowledge, no research has been done on the
interaction of these variables because the idea of VSCM is still relatively new, particularly
in Malaysia’s manufacturing industry. To close this identified gap in the current literature,
the researcher understudied by integrating all of the aforementioned factors to examine
how they can work in one model. Hence, this piece of work adds to existing knowledge
by positively validating the effect of VSCM practices on company sustainability in the
manufacturing industry in Malaysia. The contribution has emphasized VSCM practices
as a very important factor that could significantly influence company sustainability in the
manufacturing industry.

The Resource-Based View Theory was chosen as the fundamental theory for this study
to strengthen our grasp of the model for viable supply chain management practices. The
resource-based view (RBV) idea states that for a company to have a competitive advantage,
its resources must be valuable, unique, and non-replaceable. RBV emphasizes the signif-
icance of both internal and external resources in determining an organization’s success,
including knowledge, assets, capabilities, firm operations, firm attributes, and information.
As both internal and external resources, this study makes use of the VSCM practices of
top management support, integration/partnership, digital technology, information shar-
ing, and customer focus. In particular, during the COVID-19 pandemic, these practices,
strengthened with the components of agility, resilience, and viability, will become the
company’s competitive advantage. The performance and the company’s sustainability
could be greatly enhanced via the coordination of these elements. The use of RBV theory in
this study also provides a new contribution, especially when the results of this study can
be seen in the context of the COVID-19 pandemic. The contribution refers to the theoretical
grounding of the study within the RBV theory to better appreciate the viable supply chain
management methods within the industry as well as the related behaviors of the variables
participating in the study.

The limitation of this study is that the scale proposed in this study was only investi-
gated in the context of supply chain management in the manufacturing industries, since
the current scenario calls for unprecedented approaches to address the supply chain man-
agement issues caused by COVID-19. If this study is conducted in other industries, such as
service, construction, or retail, the results will undoubtedly differ. Since the idea of effec-
tive supply chain management is fairly new in relation to the COVID-19 epidemic, more
research is needed in this area so that more strategies can be used to deal with long-term
interruptions.
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