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Abstract: The global order has suddenly changed due to the COVID-19 pandemic. Many countries,
including Indonesia, have applied lockdown policies to stop the spread of COVID-19. Lockdown
policies have disrupted the supply of raw materials and the demand for finished goods. The
manufacturing industry is one of the sectors that has suffered most in this situation, and they have
struggled to reconfigure their internal and external supply chain network and partnership. This
study examined the impact of internal integration, supply chain partnership, supply chain agility,
and supply chain resilience on sustainable advantage. The participants of this study were from
manufacturing companies in Indonesia. For data collection, a questionnaire was used, with a five-
point Likert scale to obtain the respondents’ opinions. Using Google Form link, the questionnaire
was distributed via email and the WhatsApp social media application to the predetermined set
of manufacturing companies. Respondents filled out 672 questionnaires, and 456 respondents
(corresponding to 67.86%) filled it out correctly and were considered valid for further analysis. Partial
least squares (PLS) regression was used to analyze the data using the SmartPLS software version 3.3.
The results supported all nine hypotheses proposed. Internal integration through interdepartmental
data sharing affects supply chain (SC) partnerships, SC agility, and SC resilience. Moreover, SC
partnerships, through the on-time delivery of materials and by coping with changing demand,
improve SC agility, SC resilience, and sustainable advantages. SC agility, in keeping the production
process running normally and regulating the production capacity, affects SC resilience and sustainable
advantage. SC resilience improves sustainable advantage by providing timely product delivery and
reliable sales volumes in pandemic conditions. These results provide insights for managers into
enhancing the sustainable advantage by improving supply chain agility, supply chain resilience,
and supply chain partnerships. This study could contribute and extend the acceptance of previous
studies in the context of the manufacturing industry.

Keywords: internal integration; SC partnership; SC agility; SC resilience; sustainable advantage

1. Introduction

The COVID-19 pandemic has caused sudden disruption and has affected all areas
of life, including health services, and the economic, agriculture, education, sport, and
manufacturing industries. As of 15 March 2021, COVID-19 has infected 119,603,761 people
and 2,649,722 people have died, as stated by the World Health Organization [1]. In 2021,
there has been a significant increase in cases, compared to the previous year. As of 11
March 2020, the world community had confirmed 118,000 people were infected and 4291
had died in 114 countries, as declared by the World Health Organization [2]. There has
been a significant increase of more than 1000% within one year.

Many countries, including Indonesia, are trying to stop the spread of the COVID-
19 pandemic by implementing a lockdown policy [3]. However, the implementation of
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the lockdown has impacted the economic sector as well. For example, the Philippines
experienced a significant decline of 16.5% GDP in the second quarter of 2020 due to the
lockdown policy. An estimated economic loss of USD 42 billion was contributed to from
the trade sector by 29.19%, the manufacturing sector by 13.11%, and the private sector
by 13.11% [4]. One of the sectors suffering most from the COVID-19 pandemic is the
manufacturing industry. The pandemic has disrupted the global manufacturing supply
chain network, increased the lead time, and resulted in high uncertainties in supply and
demand. The bullwhip effect, due to raw material supply disruptions, has made customers
face scarcities of finished products. Manufacturing companies are trying to fulfill product
demand quickly by increasing the number of products available [5]. The global pandemic
has also significantly increased pharmaceutical product demand, such as drugs required
for COVID-19 treatment, which have suddenly and continuously scaled up the supply
chain challenges [6].

The COVID-19 pandemic has significantly created an imbalance between supply and
demand. The imbalance between downstream (demand) and upstream (supply) affects
the planning and production recovery plan model [7]. Changes to the upstream—or
suppliers—include raw materials delivery, and to the downstream—or customers—include
the finished goods flow, product loss, and even product scarcity [8]. In other words,
COVID-19 has suddenly resulted in uncertainty about the supply and demand for manu-
facturing companies covering raw materials delivery and finished product demand with
scarcity [3]. The imbalance between product demand and the availability of raw materials
has affected companies’ production process [7]. The global supply chain (SC) experienced
rapid disruption due to the loss of raw materials and labor and has had a global impact [4].
COVID-19 resulted in many people losing their jobs and resulted in uncertainty between
the supply and demand in the supply of clothing products [9]. Given this pandemic
situation, manufacturing companies have no choice but to reconfigure their supply chain
network capability in response to the high uncertainty in supply and demand. Many
issues are emerging in the COVID-19 conditions, such as a lack of SC flexibility, a lack of
government support, a lack of trust between suppliers and customers, a lack of security
and safety, the imbalance between supply and demand, changes in consumer behavior,
a lack of medical facilities, and a lack of access [10]. The COVID-19 pandemic requires
companies to have SC resilience, the ability to provide products or services in safe and
healthy conditions for the community, even in a time of crisis [11]. Furthermore, the
current pandemic also requires companies to respond to external changes easily, quickly,
and responsively, which is called the “agile supply chain.” A company’s ability to meet
immediate customer demand changes by involving all internal functions of the company
is called “supply chain (SC) agility” [12]. The rapid changes in the fashion industry have
greatly determined companies’ fast responses to building competitiveness [13]. Companies
require collective capabilities between internal and external functions to provide accurate
and quick responses to disrupted changes [14]. Collective capabilities are related to human
resources and information resources within a single database that can integrate its internal
capabilities [15]. Information technology owned by a company can provide effectiveness
and efficiency in all activities and the supply chain flow. Internal integration in manufac-
turing companies can enhance the supply chain (SC) partnership to balance supply and
demand [16].

Internal integration is a system that is implemented internally in a company to inte-
grate all internal functions. Internal integration built at 539 Taiwanese third-party logistics
(3PLs) companies impact SC partnerships with external integration, namely, customer and
logistics collaboration integration [17]. Internal integration in manufacturing companies in
Malaysia affects SC resilience [18]. Internal integration in companies is implemented by
aligning business information systems at the operational level, namely, structural and social
collaboration, to pursue increased organizational agility [19]. Information systems used in
company operations to synchronize, manage, control, and fulfill demand, can increase SC
agility [20]. Information sharing and supplier relationships in increasing supplier innova-
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tiveness in manufacturing companies can impact the increase in SC agility [21]. Internal
integration and external integration can improve company performance and generate sus-
tainable advantages for fast-moving consumer goods companies [22]. SC integration and
SC agility improve organization performance by producing new products and improving
customer satisfaction as a sustainable advantage [14].

SC agility requires increased cooperation and dependence on supply chain part-
ners to meet customer requirements with acceptance costs, and overall response time is
minimized [19]. The supplier–buyer relationship enhances collaboration and improves
organization agility [23]. The strategic partnership with external partners impacts the com-
pany’s operational performance and competitive advantage [24–26]. The implementation
of SC agility requires managers to know when to invest in resources, how much to invest,
and where to invest in the supply chain flow to achieve improved performance [27]. SC
agility can balance supply and demand to improve operational performance [28]. The
company’s SC agility, supported by its SC capability, can improve the company’s com-
petitiveness [29]. SC agility reduces instability and increases response to customers with
rapid environmental changes [30,31]. Organizations that have good SC agility will be able
to face disruption quickly. SC agility reflects the capability of the supply chain network
to resolve the disruptions and return to normal conditions quickly in the supply chain
flow process [32]. A company’s goal should be how to survive and not be susceptible to
disruption in the supply chain.

Furthermore, SC resilience is a company’s capability to cooperate with its partners
to resolve and recover from any unexpected disturbance and carry out normal activities
in its operational functions and structures [33]. Operation capability related to resource
planning, production capability in producing products, market the products, and use of
resources will determine a manufacturing company’s resilience [14]. A strong company
can manage internal company resources and establish a good system to resolve any sudden
emerging problem [34]. Companies always try to return to normal conditions quickly from
sudden disruptions in the supply chain and with minimized consequences [35]. Exchange
companies in Tehran, by building SC partnerships through trust and information sharing,
affected the increase in SC resilience [36].

Meanwhile, SC partnerships in companies can increase supplier innovativeness and
carry out strategic sourcing that can be implemented to impact SC resilience on an ongoing
basis [37]. A survey of 207 supply chain professionals indicated that the relationship be-
tween SC partnerships and internal integration could balance supply and demand visibility
and affect SC resilience significantly [16]. Big data analytics capability is moderated by
organization flexibility and SC agility as a form of fast and responsive response to its func-
tional recovery to increase organizational resilience and competitive advantage in India’s
automotive components manufacturers [38]. The SC resilience that companies achieve,
along with SC integration, can impact their sustainable advantages through customer ser-
vice and cost-efficient performance [18]. The conditions during the COVID-19 era required
scarce raw material resources due to lockdowns in many countries [5]. The company’s
dependence on scarce resources that can be accessed, controlled, and utilized optimally can
be a competitive advantage in the market [39]. A company’s SC resilience deal with rapidly
changing problems when returning to normal conditions. The condition of COVID-19
had a big impact and changed the manufacturing environment drastically. The ability
of a company’s management to maintain its readiness in response to disruption, quickly
recover from disruption, and quickly return to normal conditions is a conceptualization of
SC resilience [40]. SC resilience is a manifestation of maintaining the supply chain network,
adapting, and recovering from disruption to meet customer needs and ensure company
performance [41].

As discussed above, in this study, five constructs were selected from the literature,
namely, internal integration, supply chain partnership, supply chain agility, supply chain
resilience, and sustainable advantage. The reason for selecting those constructs is their
relevancy with the current pandemic situation, characterized by disrupting supply and
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demand and higher risk due to increasing uncertainty. Then, supported by previous studies,
this research builds a model relating those constructs. Many studies have discussed the
conceptual relationship between two or three of these constructs. However, to the best of
the authors’ knowledge, no study has dealt with these five constructs in one single model.
This model aims to examine the effect of internal integration on sustainable advantage
through the mediating role of SC partnership, SC agility, and SC resilience. Therefore, this
research model raised three primary research questions. Firstly, it asks whether internal
integration affects SC partnership, SC agility, and SC resilience. Secondly, it asks whether
SC partnership, SC agility, and SC resilience improve sustainable advantage. Thirdly, it
asks whether SC partnership, SC agility, and SC resilience mediate the influence of internal
integration on sustainable advantage. This study used a quantitative research approach to
examine and answer the research questions developed. Data collection used questionnaires,
and data analysis used the partial least square (PLS) technique. The study is expected to
provide managerial insights to help companies to recover from the disruption era caused
by the COVID-19 pandemic. This study is also expected to enrich the current research in
supply chain management.

The rest of the paper is organized as follows: Section 2 deals with the literature review,
which explores previous studies to support and develop the research hypotheses. Section 3
is the research methodology, which describes the methodology used to collect and analyze
the data obtained from respondents. Furthermore, Section 4 deals with data analysis and
discussion to examine the hypotheses. Finally, Section 5 provides the conclusions and
summarizes the main results and their relevance to the research questions.

2. Literature Review
2.1. Internal Integration

The adoption of information technology in companies allows for internal integra-
tion to provide flexibility, visibility, traceability, and reliability [10]. Internal integration
is integration between departmental functions within the company [17]. A company’s
internal integration with information technology implementation is used for gathering
data, processing information, and utilization [35]. Internal integration can access data
information from other departments together and in real time [14]. Information obtained
from information technology systems can support decision making. Internal integration
is coordination between purchasing, production, manufacturing, finance, marketing, and
other functions [18]. A company’s information technology will build a strategic response
to changes in upstream SC and strategic sensitivity in downstream SC and make it a
collective capability [15]. Internal integration is built by one company by increasing the
integration process. Process integration within the company is carried out by collaborative
planning and trust development activities between internal functions [13]. Measurement
items used to measure internal integration include smooth operation of data integration
between departments (In.In1), quick coordination between departments with regard to
changes (In.In2), quick confirmation of changes in data to other functions (In.In3), on-time
integration of data during a pandemic (In.In4), and on-time access to company data for all
departments (In.In5).

2.2. Supply Chain (SC) Partnership

Companies’ ability to build SC partnerships is a good strategy for overcoming uncer-
tainty conditions [24]. The SC partnership develops the needs for both parties’ commitment
between the supplier and the customer [42]. The conditions of clothing manufacturers in
India during the COVID-19 pandemic showed that 72.1% of buyers refused to pay the
cost of fabrics and used buyer’s power so that suppliers would discount heavily, which
is an unsustainable form of SC partnership [9]. Items determine SC partnership in the
form of trust between the company and its suppliers, i.e., the customer is certain that the
information submitted by the supplier is true and accurate, and the supplier fulfills the
promises that have been made and provides the best assessment for the company that it can
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rely on [36]. Strategic purchasing, determined by the company through conducting long-
term contracts and jointly making long-term plans, affects its competitive advantage [26].
Supplier innovativeness is one of the impacts of SC partnerships to develop suppliers.

Furthermore, manufacturing companies achieve strategic sourcing that is imple-
mented well [37]. The SC partnership that the company builds in the form of supplier–
buyer collaboration can increase trust and ease of fulfilling product requirements [23,25].
The measures used for SC partnerships in the pandemic era are extra coordination with
partners during a pandemic (SCP.1), on-time delivery of materials from suppliers (SCP.2),
suppliers understanding order changes during a pandemic (SCP.3), suppliers’ collaboration
in helping companies during a pandemic (SCP.4), and coordinate activities with suppliers
during the pandemic (SCP.5).

2.3. Supply Chain (SC) Agility

COVID-19 has resulted in the bullwhip effect in the supply chain of manufacturing
companies, leading to the scarcity of finished products because the raw materials supply
were limited due to lockdowns [5,8]. Pharmaceutical manufacturing companies whose
products are badly needed need to pay attention to agility, resilience, and sustainability in
producing drugs for the international community [6]. SC agility is a strategic capability
established by the company to respond quickly to external changes in the company [12,29].
SC agility shows a company’s ability to compile mindset, intelligence, and fast processes
throughout the supply chain organization to respond to environmental uncertainty [43].
SC agility is the ability of a company to respond to changes easily and quickly, handling
business changes with dexterity, and SC agility strategy is needed. The company’s agility
strategies include agility sensitivity, response, and collective capabilities [15]. Supply chain
agility in fashion industry companies with high uncertainty in demand necessitate a quick
response to market changes and accurate forecasting of heterogeneous customer needs [13].
SC agility is a company’s tactic in carrying out operations to provide a fast response to
the market at an efficient cost [27,41]. The SC agility is assessed using five indicators,
namely, the production process runs normally during a pandemic to fulfill orders (SCA.1),
production capacity is adjusted to pandemic conditions (SCA.2), production planning
changes quickly to adjust to conditions during a pandemic (SCA.3), production processes
change rapidly according to needs during a pandemic (SCA.4), and the work system is
adjusted rapidly according to government regulations (SCA.5).

2.4. Supply Chain (SC) Resilience

Supply chain managers who focus on cost savings of 5–10% for logistics or purchas-
ing costs in companies experience a change in focus when COVID-19 seeks to build an
integrated system, improve total costs, and resilience [5]. Organizational resilience is the
ability of a company to manage human resources properly and have a reliable system in
overcoming disruptions in the supply chain [17,34]. Reducing diversification products
can increase supply chain resilience for effective and efficient company production [3]. SC
resilience is the company’s ability to normalize by improving operations after a disruption
occurs. Companies’ supply chain resilience that needs to be considered is durability based
on the number of products shipped and durability based on the average delivery dis-
tance [32]. SC resilience can be measured by redundancies, real-time monitoring, visibility
systems, and recovery plans [11]. SC resilience is also the company’s resilience in facing
the disruption that occurs to return to its initial state or even much better than the previous
state [30,31]. SC resilience is a company’s ability to respond quickly to vulnerabilities and
disruptions in the supply chain and return to normal conditions after it occurs [18,41]. SC
resilience, as a supply chain system, shapes the company’s ability to reduce the possibility
of disruption and the consequences of such disruption after it occurs and reduces the time
to restore normal performance [35]. In this study, SC resilience is defined as manufacturing
companies’ ability to identify risks, improve their impacts, and quickly return to normal
conditions from the disruption of COVID-19. Items that measure SC resilience include the



Sustainability 2021, 13, 5460 6 of 18

ability to overcome SC disruption, easily adapt to SC disruption, respond quickly to SC
disruption, and maintain high situational awareness [17]. The research indicators used to
measure SC resilience are that the company maintains a buffer stock during a pandemic
(SCR.1), production capacity remains a priority during a pandemic (SCR.2), the company
can still serve customer demands during a pandemic (SCR.3), and the company continues
to adapt quickly during a pandemic (SCR.4).

2.5. Sustainable Advantage

A sustainable advantage is a company’s capability to achieve a value creation strategy
based on its unique capabilities and competencies. The competitive advantage that a com-
pany has is different from the company’s performance, but competitiveness is the obtained
results from the continuous performance that has been achieved [44]. The sustainable ad-
vantage is the company’s long-term competitiveness that has been recognized by customers,
accepted by the market, and able to compete with competitors’ products [26]. Companies
are always trying to produce new products or redesign new products and redesign the roles
of supply chain components in determining inventory and customer needs to improve
operating performance and have a continuous competitive advantage [39]. The indicators
set for sustainable advantage in the COVID era are that sales volumes are reliable compared
to competitors in pandemic conditions (SA.1), product quality can be maintained during a
pandemic (SA.2), products are delivered on time during a pandemic (SA.3), production
costs are affordable compared to competitor products during a pandemic period (SA.4),
and company profits can be relied on during the pandemic (SA.5).

2.6. Relationship between Research Concepts
2.6.1. Internal Integration, Supply Chain Partnerships, Supply Chain Agility,
and Resilience

Internal integration is built in the company so that it can collaborate with suppliers
and customers. Internal integration in 539 Taiwanese third-party logistics (3PLs) positively
impacts customer integration and logistics collaborator integration [17]. Companies’ in-
formation technology to carry out internal integration impacts SC partnerships related to
the flow of raw materials and information sharing [35]. Internal integration formed in a
company can connect the company and its suppliers to SC partnership [42]. Internal inte-
gration in manufacturing companies that have implemented enterprise resources planning
(ERP) as a single database system can impact companies in coordinating and integrating
with suppliers to determine a purchasing strategy [26].

Internal integration that occurs in the company will provide rapid coordination of
company operations. The characteristics that need to be improved in a company’s internal
communication is integrating the internal information to improve SC agility in terms of
collaborative planning, service level improvement, trust development, improved data
accuracy, and increased information technology tools utilization [13]. The company’s
information system is related to fast decision making by evaluating, adopting, and im-
plementing new technology to increase SC agility [20]. The agility of the system is built
internally with resources, a lean organizational structure, and a concise operational system
with information technology that can respond quickly to external changes [43]. Informa-
tion systems in business can build alignment at the level of company operations with
components in the supply chain, especially in internal integration, to increase organiza-
tional agility [19]. Companies’ information sharing between 272 supply and purchasing
executives in manufacturing companies impacts the increase in SC agility [21]. Internal
integration is built by the company through communication and coordination of company
goals and priorities with a formal schedule of regular meetings, which can quickly respond
and build company resilience [18].

The company’s ability to reconfigure internal resources to respond to environmental
changes quickly impacts the increase in SC resilience [34]. Internal integration between
the company’s functions, including purchasing, manufacture, marketing, finance, can
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regularly coordinate to determine company goals to increase SC resilience [18]. Internal
integration proposed in gathering data, processing information, and utilization is related
to its SC resilience [35]. The integration quality obtained in the logistics services supply
chain can positively impact SC resilience [33]. Information sharing is an important factor
for businesses to increase SC resilience [40]. Internal integration in sharing information
among company members, as a support strategy for better management, can increase
SC resilience [31,41]. Based on the relationship between these concepts, three research
hypotheses can be established:

Hypothesis 1 (H1). Internal integration has an impact on SC partnerships in manufacturing
companies.

Hypothesis 2 (H2). Internal integration has an impact on SC agility in manufacturing companies.

Hypothesis 3 (H3). Internal integration has an impact on SC resilience in manufacturing companies.

2.6.2. Supply Chain Relationship Partnership, Supply Chain Agility, and Supply
Chain Resilience

The company’s ability to involve SC partnerships in meeting customer needs and
responding quickly to changes in the external environment is also known as increasing
SC agility [43]. A good relationship between supply and demand in the company can
mediate between SC agility and operational performance [28]. The company’s ability to
perform demand sensing by assimilating and transforming information into a company
mindset and culture can increase SC agility [20]. SC partnerships with suppliers are needed
to build strong cooperation to meet customers’ requirements [19,24]. Companies need
to increase their capability level by collaborating with channel partners in responding to
rapid market changes as a form of the company’s SC agility [21]. The company’s ability to
build collaborative supplier–buyer relationships as a practice of SC partnerships impacts
SC agility performance [23].

Customer integration and supplier integration as a form of SC partnership can impact
the increase in SC resilience with preparations used to overcome uncertainty and respond
quickly to supply chain disruptions [18]. SC collaboration, as a company’s ability to deliver
products in a short lead time in the model, positively affects SC resilience [31]. Trust in
SC partnerships positively impacted SC resilience through information sharing between
330 production companies in Tehran’s exchange companies [36]. SC partnerships that have
long been formed in companies with increasing innovativeness suppliers can impact SC
resilience because the company has sufficient capacity to operate normally and has strong
relationships with partners so that it is easy to return to its previous condition [37]. Based
on the explanation of the relationship between the concepts above, two research hypothesis
can be formulated as follows:

Hypothesis 4 (H4). SC partnership affects SC agility in manufacturing companies.

Hypothesis 5 (H5). SC partnership influences SC resilience in manufacturing companies.

2.6.3. Supply Chain Agility Relationship to Supply Chain Resilience

The company’s ability to respond quickly to external changes can increase its recovery
and resilience [12]. The company’s readiness and the speed of its response to change define
the company’s SC agility so that it can quickly return to normal and grow quickly, which is
a concept of SC resilience [40]. Companies build SC agility to respond quickly to dynamic
market changes and uncertain environmental changes, increasing organizational resilience
in Pakistan’s manufacturing companies [30]. SC agility, as a company’s ability to deliver
products in a short lead time in the model, positively affects SC resilience [31].
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Hypothesis 6 (H6). SC agility affects SC resilience in manufacturing companies.

2.6.4. Relationship of Supply Chain Partnerships, Agility, and Resilience to
Sustainable Advantage

The company’s SC partnership, by developing customer integration and supplier inte-
gration, affects its performance in terms of customer service, cost efficiency, and flexibility,
which increased sustainable advantage in manufacturing companies in Malaysia [18]. With
SC partnerships, supply risk management impacted sustainable competitive advantage
in 300 manufacturing companies [44]. Innovative suppliers in manufacturing companies
state that suppliers’ innovations contribute to companies in introducing new products
and services and aggressively marketing innovative services that increase sustainable
advantage [37].

COVID 19 resulted in natural SC agility due to an imbalance in supply and demand.
Availability of raw materials and loss of products for customers led to changes in company
work patterns that focus on efficiency and effectiveness to reduce production costs in mass
production in the short term to meet market needs [5]. COVID-19 affects companies, requir-
ing them to build SC agility to recover quickly and devise a plan for maintaining company
operations and performance after a disruption [11]. SC agility is a form of internal capabil-
ity and external partner suppliers or customers to adapt quickly to market changes [43]. SC
agility in the fashion industry is needed to respond quickly to changes in customer needs
and carry out a high degree of maneuverability to have competitiveness [13]. SC agility,
carried out by managers in 3058 manager companies in the USA, impacted customer re-
sponse and cost efficiency [27]. Company performance can be improved by implementing
SC agility to increase 121 professional supply chain management practitioners [28]. The
company’s SC agility can impact its competitive advantage [38]. SC agility in the company
leads to a fast and responsive response to customer needs in a fast change and maintains a
dynamic environmental balance to increase company competitiveness [30].

SC resilience applied to Taiwanese companies with a fast response and adaptability to
SC disruption reduced complaints from customers and increased customer satisfaction,
thereby increasing sustainable advantage [17]. The company’s SC resilience impacts
sustainable advantage by improving its performance in terms of customer service and
cost efficiency but does not impact flexibility [18]. Analytics of capabilities in companies
can be strengthened by organizational flexibility, and SC agility, as a form of a company’s
ability in SC resilience, affects increasing competitive advantage [38]. Companies that
are already operating and performing better will have good resilience and contribute to
manufacturing companies’ competitive advantage [44]. SC resilience can positively impact
the company, especially on the production process’s sustainability [40]. Based on the results
of the explanation on the relationship between concepts, three research hypothesis can be
determined as follows:

Hypothesis 7 (H7). SC partnerships influence sustainable advantage in manufacturing companies.

Hypothesis 8 (H8). SC agility has an impact on sustainable advantage in manufacturing companies.

Hypothesis 9 (H9). SC resilience affects sustainable advantage in manufacturing companies.

Internal integration is an information technology system applied to companies capable
of being integrated with SC partnerships to form SC integration [22]. It is defined as the
company’s ability with its partners to produce SC agility that can respond quickly to a
change. The company’s speed and reliability in responding to changes in the external
environment can achieve SC resilience and sustainable advantage. Based on the explanation
of the relationship between concepts, a conceptual research model is presented in Figure 1.
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3. Research Methodology
3.1. Data

The population of this study is composed of manufacturing companies in Indonesia,
and the respondents are the management level of the companies. Data collection used
a questionnaire based on a five-point Likert scale with 1: strongly disagree, 2: disagree,
3: neutral, 4: agree, and 5: strongly agree [45]. As described in the literature review, mea-
surement indicators were adopted from previous research and adapted to the conditions of
the COVID era. The internal integration consists of five indicators, SC partnership consists
of five indicators, SC agility has five indicators, SC resilience consists of four indicators, and
the sustainable advantage has five indicators. The measurement indicators were initially
tested for validity and reliability before distributed to the respondents. This initial test was
conducted by the production and operational management students who understood the
manufacturing and industry practitioners. The initial version of the test was improved con-
sidering the feedback of the validation stage. The revised questionnaire was created using
Google Form, and the link was distributed to Indonesia’s industry practitioners between
March 2020 and November 2020. The dissemination is conducted by sending a link via
email to the manager’s association assisted by several enumerators and a WhatsApp group
by utilizing relationships in the manufacturing industry. Data collection received as many
as 672 respondents who filled out the questionnaire, and 512 of the 672 questionnaires were
related to the manufacturing companies, while the rest, 160 questionnaires, were services
companies. Further data screening results in only 456 questionnaires (corresponding to
67.86%) considered valid for further analysis.

3.2. Validity and Reliability

The data were analyzed using the partial least square (PLS). PLS is broadly used in
the quantitative research approach. This technique is a variance-based approach instead of
covariance-based used in the SPSS technique. PLS performs the analysis in two steps: First,
it assesses the measurement model and examines the inner model. Measurement model
assessment verifies whether the indicators of each variable are valid and reliable against
the predetermined acceptable values. The inner model assessment examines whether the
proposed hypothesis is supported or not. The validity and reliability of the indicators
are assessed using factor loading and cross-loading, while reliability is assessed using the
composite reliability, average variance extracted (AVE), and Cronbach alpha. An indicator
is considered valid when the factor loading value exceeds 0.50, and the cross-loading is
less than factor loading.

In the second step, each variable’s block of indicators is considered reliable when the
composite reliability exceeds 0.70, AVE exceeds 0.50, and Cronbach alpha exceeds 0.70.
Table 1 demonstrates the measurement model analysis results. The lowest loading factor
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is obtained in the internal integration variable with the item In.In5 (all departments can
access company data in real time), with the value of 0.554; SC partnership has the lowest
loading factor for SCP1 items (extra coordination with partners during the pandemic), with
the value of 0.602; SC agility has the lowest loading factor on items SCA.5 (work is adjusted
quickly based on government regulations), with the value of 0.632; SC resilience has the
lowest loading factor on item SCR.1 (the company maintains a buffer stock during the
pandemic), with the value of 0.599; and lastly, the sustainable advantage has the lowest
loading factor on item SA.1 (sales volume reliable compared to competitors in pandemic
conditions), with the value of 0.585. The loading factor’s result is greater than 0.500, and
the loading factor’s value is larger than its cross-loading with other variables [46]. Hence,
those indicators are considered valid.

Table 1. Indicator factor loading and cross-loading assessment.

Indicator Internal
Integration

SC.
Partnership SC. Agility SC.

Resilience
Sustainable
Advantage

In.In1 0.867 0.567 0.537 0.534 0.575
In.In2 0.834 0.644 0.486 0.520 0.556
In.In3 0.845 0.579 0.522 0.576 0.525
In.In4 0.795 0.551 0.503 0.538 0.483
In.In5 0.554 0.393 0.333 0.405 0.323
SCP.1 0.559 0.602 0.359 0.477 0.523
SCP.2 0.455 0.733 0.457 0.453 0.418
SCP.3 0.537 0.797 0.478 0.447 0.455
SCP.4 0.452 0.704 0.399 0.402 0.338
SCP.5 0.547 0.812 0.466 0.501 0.495
SCA.1 0.365 0.350 0.774 0.449 0.262
SCA.2 0.362 0.348 0.768 0.447 0.264
SCA.3 0.400 0.437 0.723 0.383 0.398
SCA.4 0.459 0.441 0.743 0.392 0.401
SCA.5 0.569 0.517 0.632 0.472 0.511
SCR.1 0.343 0.363 0.263 0.599 0.28
SCR.2 0.421 0.398 0.363 0.697 0.337
SCR.3 0.551 0.539 0.509 0.771 0.651
SCR.4 0.544 0.486 0.524 0.817 0.567
SA.1 0.309 0.247 0.257 0.267 0.585
SA.2 0.537 0.502 0.480 0.566 0.803
SA.3 0.536 0.498 0.489 0.567 0.689
SA.4 0.426 0.458 0.252 0.471 0.713
SA.5 0.304 0.345 0.258 0.353 0.663

Table 2 shows that the Cronbach’s alpha value and composite reliability of all research
variables are above 0.700, and the average variance extracted (AVE) value is above 0.500 [46].
Cronbach’s alpha value, composite reliability, and average variance extracted (AVE) have
met reliable requirements. Then, those indicators of variables are considered reliable, and
further analysis can proceed.

Table 2. Reliability test results.

Research Variable Cronbach’s
Alpha

Composite
Reliability

Average Variance
Extracted (AVE)

Internal Integration 0.840 0.889 0.620
Supply Chain Agility 0.782 0.850 0.533

Supply Chain Partnership 0.781 0.852 0.538
Supply Chain Resilience 0.711 0.815 0.527
Sustainable Advantage 0.739 0.822 0.482
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The goodness of fit test is required to seek whether the model as a whole could match
the data obtained. The goodness of fit used the Q2 (called predictive relevance) to assess it.
The Q2 is calculated using the following formula: Q2 = [1 − (1 − R1

2)(1 − R2
2)(1 − R3

2)(1
− R4

2). The Q2 value using the R2 in Table 3 resulted in Q2 = [1 − (1 − 0.426) × (1 − 0.493)
× (1 − 0.521) × (1 − 522)] = 0.9334. The model has a good predictive relevance when the
Q2 value greater than 0.00. This result shows that the model can predict the sustainable
advantage very well. In summary, the requirements for using all research constructs have
met the predetermined requirements, and hypothesis examination can proceed.

Table 3. R square assessment results.

Variable R Square R Square Adjusted

Supply Chain Agility 0.426 0.424
Supply Chain Partnership 0.493 0.492
Supply Chain Resilience 0.521 0.517
Sustainable Advantage 0.522 0.519

4. Data Analysis and Discussion
4.1. Results

There are 456 questionnaires considered valid for analysis, and the respondents’ profile
is demonstrated in Table 4. Most of the respondents (80%) are located in Java island, while
the rest are located in Sumatera, Kalimantan, Sulawesi, Nusa Tenggara, and Papua.

Table 4. Respondents’ profile.

Criteria Description Number %

Gender
Male 300 66

Female 156 34

Department

Production 150 33
Marketing 137 30

Finance/Accounting 86 19
Purchasing 26 6
Warehouse 21 5

Planning Production Control 19 4
Supply Chain Management 10 2

IT Department 6 1

Position
Lower-Level Management (Foreman level) 148 33
Middle Management (Department head) 192 42

Top Management (General Manager,
Director, and Owner) 116 25

Length of work

Less than two years 68 15
2–5 years 126 28

5–10 years 72 16
10–15 years 36 8

More than 15 years 154 33

Company size (number
of employees)

Small size (<20 employees) 104 23
Middle size (20–100 employees) 233 51

Large size (>100 employees) 119 26

Based on the gender, it was found that the respondents consist of 66% male and 34%
female, which means that men dominate the employee working in the manufacturing
companies. The respondents are in charge of various departments, including production
(33%), marketing (30%), finance/accounting (19%), purchasing (6%), warehousing, PPC,
supply chain management, and IT (12%). This department’s composition indicated that
respondents covered all the internal functions of an organization. The position of the
respondents shows a balance between the lower level (32%), middle management (42%),
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and top management level (25%), thus indicating their respective roles in the supply
chain based on individual roles and functions. Based on the length of work, most of the
respondents have working experience of more than two years (85%), which shows that
employees have understood the company’s working system well and are eligible to answer
questionnaires. Most of the companies are of medium and large size since 77% have more
than 20 workers.

A hypothesis is accepted when the t-statistic value of the path coefficient exceeds
2.36 for a significant level of 1% or 1.96 for the significant level of 5%, and 1.65 for the
significance level at 10%. This study considers that the path coefficient with a significant
10% or t value level greater than 1.64 is acceptable. Table 5 shows that the minimum value
of the t-statistic is 1.919, which means that this study supports all nine hypotheses proposed.
The result supported eight hypotheses with a significant level of 1%, while one hypothesis
(H8) with a significant level of 10%. However, Table 5 and Figure 2 demonstrate the
only direct relationship of each two consecutive constructs. Simultaneously, the research
model presents three intervening variables that mediate internal integration influence on
sustainable advantage. Based on these findings, this result reveals that internal integration
only affects the sustainable advantage through the mediating role of the three intervening
variables, namely, SC agility, SC partnership, and SC resilience.

Table 5. Path coefficients.

Direct Effect Original Sample Standard Deviation t-Statistics

Internal Integration -> Supply
Chain Partnership (H1) 0.702 0.028 25.203

Internal Integration -> Supply
Chain Agility (H2) 0.387 0.056 6.847

Internal Integration -> Supply
Chain Resilience (H3) 0.333 0.054 6.190

Supply Chain Partnership ->
Supply Chain Agility (H4) 0.321 0.053 6.019

Supply Chain Partnership ->
Supply Chain Resilience (H5) 0.247 0.055 4.468

Supply Chain Agility ->
Supply Chain Resilience (H6) 0.246 0.044 5.620

Supply Chain Partnership ->
Sustainable Advantage (H7) 0.285 0.047 6.063

Supply Chain Agility ->
Sustainable Advantage (H8) 0.097 0.051 1.919

Supply Chain Resilience ->
Sustainable Advantage (H9) 0.436 0.044 9.836

The first hypothesis (H1), internal integration affects SC partnerships in manufacturing
companies, is supported as the t-statistic value is 25.203. The second hypothesis (H2),
internal integration influences SC agility, is supported in manufacturing companies with
the t-statistic value is 6.847. The third hypothesis (H3) that internal integration affects SC
resilience is accepted since the t-statistic value is 6.190.

The fourth hypothesis (H4) testing indicated a t-statistic of 6.019, which means the
hypothesis is accepted, i.e., SC partnership affects SC agility in manufacturing companies.
The fifth hypothesis (H5), with a t-statistic (4.468), is also accepted, i.e., SC partnership
has an impact on SC resilience in manufacturing companies. The sixth hypothesis (H6)
with a t-statistic of 5.620 is accepted, which means that SC Agility impacts SC resilience
in manufacturing companies. The seventh hypothesis (H7), with a t-statistic of 6.063,
is also supported, i.e., SC partnerships impact sustainable advantage in manufacturing
companies. The eighth hypothesis test (H8) obtained a t-statistic value of 1.919; therefore,
it is supported that SC agility has an impact on sustainable advantage in manufacturing
companies at the level of significance 0.1. The ninth hypothesis (H9), with a t-statistic of
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9.836, is supported, namely, that SC resilience has an impact on sustainable advantage in
manufacturing companies.
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4.2. Discussion

The first hypothesis (H1), internal integration impacts SC partnerships in the man-
ufacturing companies, is supported. Internal integration, which is implemented by data
integration between departments, and data changes are communicated quickly to other
functions, can improve SC partnerships. The marketing department could coordinates
directly with the production department concerning the incoming customer orders. The
company’s purchasing department coordinates actively with suppliers when there is a
change in orders from customers. This study supports previous research results stating
that internal integration impacts SC partnerships in companies [14,16,17,35,42].

The second hypothesis (H2) states that internal integration impacts SC agility in man-
ufacturing companies. Companies carry out internal integration to coordinate promptly
between functions in charge, and data integration during the pandemic affects SC agility to
respond to changes. Manufacturing companies can make changes to production planning
quickly to adjust to conditions during a pandemic and simultaneously make the produc-
tion process change rapidly according to a customer’s needs. Manufacturing companies
in Indonesia continue to run normally, but some companies keep working distance by
replacing two shifts previously with only one shift to maintain production capacity. This
research is in line with research that states that internal integration impacts SC agility in
manufacturing companies [13,19–21,43].

The third hypothesis (H3), internal integration impacts SC resilience in manufacturing
companies, is also supported. Internal integration shows that all departments can access
company data in real time and coordinate quickly in interdepartmental changes affecting SC
resilience. Manufacturing companies can still serve customer demands during a pandemic
and adapt quickly during a pandemic to form SC resilience. The cross-functional ability
to find information quickly can make the right decisions to adapt during a pandemic
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quickly. Company employees can find out about the arrival and inventory of material
stock, adjusted to the number of orders ordered, and decisions are made directly to the
company’s operations to fulfill customer orders. This study supports the research results
that state that internal integration impacts SC resilience in companies [17,18,31,33–35,40,41].

Furthermore, the fourth hypothesis (H4) that SC partnership affects SC agility in
manufacturing companies is accepted. The SC partnership built allows suppliers to un-
derstand changes in orders during a pandemic to adjust the production process to change
quickly according to needs during a pandemic as a form of SC agility. Moreover, SC
partnerships allow delivery of materials from suppliers on time, impacting the production
process normally during a pandemic to fulfill predefined orders. The purchasing function,
marketing function, and production function are coordinated every morning through
online meetings. The resulting coordination can anticipate changes in the production
process and can provide good service to customer needs. The results of this study support
the results of research that state that SC partnerships have an impact on SC agility in
companies [19–21,23,24,28,43].

As expected, the fifth hypothesis (H5) is also supported. SC partnerships impact SC
resilience in manufacturing companies. SC partnership is in the form of a supplier under-
standing of order changes which allows the companies to maintain its buffer stock to keep
products that customers may need are available during the pandemic. Partnerships that can
collaborate with suppliers during a pandemic will increase SC resilience because they can
serve customer demands during a pandemic normally. This study supports the research
results that SC partnerships impact SC resilience in manufacturing companies [18,31,36,37].

The sixth hypothesis (H6) can be accepted, and it is stated that SC agility has an
impact on SC resilience in manufacturing companies. The company keeps the production
process running normally during the pandemic to fulfill orders as a form of SC agility,
so it is necessary to maintain a buffer stock during the pandemic period in order to
be able to maintain SC resilience. The company maintains the production process by
changing it into two shifts so that the work system is adjusted quickly according to
government regulations to determine the occurrence of SC resilience for customers by
maintaining production capacity during a pandemic. The company’s SC agility can increase
SC resilience [12,30,31,40].

The seventh hypothesis (H7), SC partnerships have an impact on sustainable ad-
vantage in manufacturing companies, is also supported. A solid SC partnership allows
suppliers to deliver material on time so that the company’s production process runs accord-
ing to a predetermined schedule and directly impacts product delivery on time during a
pandemic period to increase the sustainable advantage. The company always coordinates
every morning in carrying out production planning by taking into account the availability
of raw materials. Additionally, SC partnerships that involve collaborating suppliers to
help companies during a pandemic impact product quality that can be maintained dur-
ing a pandemic period. SC partnerships impact manufacturing companies’ sustainable
advantage [18,37,44].

The eighth hypothesis (H8) can be accepted, and it is stated that SC agility has an
impact on sustainable advantage in manufacturing companies. According to pandemic
conditions, the company’s SC agility by adjusting the resulting production capacity is
associated with reliable sales volume, compared to competitors in pandemic conditions
due to the company’s sustainable advantage. Besides that, the company’s agility in deter-
mining production planning regarding rapid changes in adjusting to the situation during
a pandemic is related to the timely delivery of products during the pandemic to achieve
sustainable advantage. This study supports previous researchers who stated that SC agility
impacts sustainable advantage in companies [5,11,13,27,30,38,43].

The ninth hypothesis (H9) is accepted that SC resilience impacts sustainable advantage
in manufacturing companies. The company’s ability to maintain buffer stock during a
pandemic period makes SC resilience reliable, thus determining a sustainable advantage in
delivering products on time during a pandemic and reliable sales volume, compared to
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competitors in pandemic conditions. Many manufacturing companies experience difficulty
in raw materials in the pandemic era, especially companies that are essential to preventing
the spread of COVID. For companies with a high buffer stock, the disruption conditions
are an advantage in meeting customer demands. Resilience during a pandemic condition
for manufacturing companies still serves customer requests during the pandemic period
because there is no lockdown, but the company runs a Health protocol while employees
are working. Work activities carried out routinely maintain production capacity so that
company profits can be relied on during a pandemic to increase the sustainable advantage.
This research supports previous research that states that SC resilience impacts sustainable
advantage in companies [17,18,38,40,44].

Manufacturing companies are always trying to make integrated information systems
an important tool during a pandemic because the interaction between cross-functional
parties can be reduced but still reliable for the company’s internal and external coordination.
Information systems are used for internal and external integration or SC integration, which
relies on SC partnerships. The company’s ability to involve external and cross-functional
parties on the internal side increases SC agility and SC resilience. SC partnership, SC agility,
and SC resilience impact increasing sustainable advantage during the COVID period to
become a theoretical contribution to research. The practical contribution of research impacts
top management to continue to empower all company internal and external functions.
The company adjusted the work system by making two production shifts to carry out
government regulations related to preventing the spread of the virus as a form of resilience
organization, but still producing products according to customers’ orders quickly within
the built agility.

Other essential findings of this study are the revelation of the mediating role of the
intervening variables, namely, supply chain partnership, supply chain resilience, and sup-
ply chain agility. As shown in the research model, the second research question examines
whether the SC partnership, SC resilience, and SC agility mediate the relationship of inter-
nal integration on the sustainable advantage. The mediating role of the three variables was
examined by looking at the two direct relationships consecutively. It has been noticed that
internal integration directly affects the SC partnership (H1) and SC partnership directly
affects sustainable advantage (H7). It implies that internal integration indirectly affects
sustainable advantage through the mediating role of SC partnership. In other words, SC
partnership does mediate the influence of internal integration on sustainable advantage.
Similarly, internal integration influences SC agility (H2), and SC agility affects sustainable
advantage (H8), implying that internal integration indirectly improves sustainable advan-
tage through SC agility. Furthermore, since internal integration directly affects SC resilience
(H3), and SC resilience directly influences sustainable advantage (H9), it can be concluded
that internal integration indirectly affects sustainable advantage through SC resilience.
As expected, the results indicate that those three intervening variables do mediate the
relationship. This finding implies that internal integration has multiple effects on the
sustainable advantage when a company implements supply chain partnership, supply
chain resilience, and supply chain agility. These findings have highlighted the importance
of internal integration to improve the sustainable advantage of a company. Moreover, the
organization also needs to integrate with its external partners enabling quick coordination
to pursue any customer demand changes. The integration with external partners allows the
company to establish supply chain partnerships, develop supply chain agility, and supply
chain resilience to pursue improved sustainable advantage. The collaboration with an
external partner such as supplier and distributors, called supply chain partnership, enables
the company and partner to forecast, plan, and adjust the production to any customer
demand variation. SC partnerships allow suppliers to understand changes in orders during
a pandemic, adjust the production process to change quickly, and increase their buffer stock
and adjust to customer needs. Furthermore, the supply chain agility enables the company
and its partners to cope with any sudden changes in demand volume, product varieties,
and delivery schedule requested by the customer. At the same time, the supply chain
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resilience allows the company and its partners to meet its promise to the customer even
though any constraints due to disruption in supply, transportation, and logistic network.
Finally, when the company implements internal integration and establishes supply chain
partnerships, it enhances supply chain agility, and supply chain resilience will increase the
sustainable advantage, enabling the company to meet any change in customer demand at
any time.

5. Conclusions

The initial purpose of this study is to examine the impact of internal integration,
supply chain partnership, supply chain agility, and supply chain resilience on sustainable
advantage. As expected, the results indicate that data support all nine hypotheses devel-
oped, and all findings are in line with previous research referenced in this study. Internal
integration influences SC partnerships (H1), internal integration affects SC agility (H2),
internal integration affects SC resilience (H3), SC partnership influence SC agility (H4),
and SC partnership improves SC resilience (H5). Furthermore, SC agility improves SC
resilience (H6), SC partnerships affect sustainable advantage (H7), SC agility influences
sustainable advantage (H8), and SC resilience affects sustainable advantage (H9). The inter-
esting findings of this study are the existence of the mediating role of the three intervening
variables—supply chain partnership, supply chain resilience, and supply chain agility.
Internal integration indirectly influences the sustainable advantage through the mediation
of SC partnership, SC agility, and SC resilience. In summary, the implementation of internal
integration within an organization and the collaboration with the external party in estab-
lishing supply chain partnerships, supply chain agility, and supply chain resilience enable
the manufacturing company to enhance its sustainable advantage. This result implies
that internal integration provides multiple effects in improving the sustainable advantage.
These findings have highlighted the importance of internal integration to improve the
sustainable advantage of a company.

As discussed previously, this research provides a practical contribution on how the
manufacturing companies could recover from the current disruption era due to the COVID-
19 pandemic. The company needs to establish an excellent internal integration, enhance
supply chain partnerships, supply chain resilience, and supply chain agility to pursue an
improved sustainable advantage. This study could also enrich and extend the acceptance
of the current research in the context of the manufacturing industry.

This work has some limitations, particularly in terms of the population and the
variable involved. Further studies on the current topic are suggested to involve the
variables such as supply chain risk management and customer relationship management
to cover more stakeholders and functions involved in the supply chain network.

Author Contributions: Conceptualization, Z.J.H.T. and H.S.; data curation, Z.J.H.T.; formal analysis,
Z.J.H.T., H.S. and F.J.; funding acquisition, Z.J.H.T.; investigation, H.S. and F.J.; methodology, H.S.;
project administration, Z.J.H.T.; resources, H.S.; software, H.S.; supervision, F.J.; validation, H.S. and
F.J.; visualization, H.S.; writing—original draft preparation, Z.J.H.T.; writing—review and editing,
H.S. and F.J. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to respondents’ requests.

Acknowledgments: The authors would like to express their gratitude to the students of the pro-
duction and operational management class at Petra Christian University for their contribution in
preparing the questionnaire before used for data collection.

Conflicts of Interest: All authors declare no conflict of interest.



Sustainability 2021, 13, 5460 17 of 18

References
1. World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard. Available online: https://covid19.who.int/

(accessed on 3 March 2021).
2. WHO Director-General’ Opening Remarks at the Media Briefing on COVID. Available online: https://www.who.int/dg/

speeches/detail/who--director--general--s--openingremarks-at-the-media-briefing-on-covid-19---11-march-2020 (accessed on
15 March 2021).

3. Zhu, G.; Chou, M.; Tsai, C. Lessons Learned from the COVID-19 Pandemic Exposing the Shortcomings of Current Supply Chain
Operations: A Long-Term Prescriptive Offering. Sustainability 2020, 12, 5858. [CrossRef]

4. Yu, K.D.S.; Aviso, K.B.; Santos, J.R.; Tan, R.R. The Economic Impact of Lockdowns: A Persistent Inoperability Input-Output
Approach. Economies 2020, 8, 109. [CrossRef]

5. Handfield, R.B.; Graham, G.; Burns, L. Corona virus, tariffs, trade wars and supply chain evolutionary design. Int. J. Oper. Prod.
Manag. 2020, 40, 1649–1660. [CrossRef]

6. Yu, D.E.C.; Razon, L.F.; Tan, R.R. Can global pharmaceutical supply chains scale up sustainably for the COVID-19 crisis? Resour.
Conserv. Recycl. 2020, 159, 104868. [CrossRef]

7. Paul, S.K.; Chowdhury, P. A production recovery plan in manufacturing supply chains for a high-demand item during COVID-19.
Int. J. Phys. Distrib. Logist. Manag. 2020, 51, 104–125. [CrossRef]

8. Kraus, S.; Clauss, T.; Breier, M.; Gast, J.; Zardini, A.; Tiberius, V. The economics of COVID-19: Initial empirical evidence on how
family firms in five European countries cope with the corona crisis. Int. J. Entrep. Behav. Res. 2020, 26, 1067–1092. [CrossRef]

9. Majumdar, A.; Shaw, M.; Sinha, S.K. COVID-19 debunks the myth of socially sustainable supply chain: A case of the clothing
industry in South Asian countries. Sustain. Prod. Consum. 2020, 24, 150–155. [CrossRef]

10. Kumar, S.; Raut, R.D.; Narwane, V.S.; Narkhede, B.E. Applications of industry 4.0 to overcome the COVID-19 operational
challenges. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 1283–1289. [CrossRef] [PubMed]

11. Ivanov, D.; Dolgui, A. OR-methods for coping with the ripple effect in supply chains during COVID-19 pandemic: Managerial
insights and research implications. Int. J. Prod. Econ. 2021, 232, 107921. [CrossRef] [PubMed]

12. Fayezi, S.; Zutshi, A.; O’Loughlin, A. How Australian manufacturing firms perceive and understand the concepts of agility and
flexibility in the supply chain. Int. J. Oper. Prod. Manag. 2015, 35, 246–281. [CrossRef]

13. Mustafid; Karimariza, S.A.; Jie, F. Supply chain agility information systems with key factors for fashion industry competitive-ness.
Int. J. Agile Syst. Manag. 2018, 11, 1–22. [CrossRef]

14. Tarigan, Z.J.H.; Mochtar, J.; Basana, S.R.; Siagian, H. The effect of competency management on organizational performance
through supply chain integration and quality. Uncertain Supply Chain Manag. 2021, 9, 283–294. [CrossRef]

15. Mavengere, N.B. Information technology role in supply chain’s strategic agility. Int. J. Agil. Syst. Manag. 2013, 6, 7. [CrossRef]
16. Mandal, S. Supply chain resilience and internal integration: An empirical examination of different visibility categories. Int. J. Bus.

Perform. Manag. 2017, 18, 216. [CrossRef]
17. Liu, C.-L.; Lee, M.-Y. Integration, supply chain resilience, and service performance in third-party logistics providers. Int. J. Logist.

Manag. 2018, 29, 5–21. [CrossRef]
18. Piprani, A.Z.; Mohezar, S.; Jaafar, N.I. Supply chain integration and supply chain performance: The mediating role of supply

chain resilience. Int. J. Supply Chain Manag. 2020, 9, 58–73.
19. Zhou, J.; Bi, G.; Liu, H.; Fang, Y.; Hua, Z. Understanding employee competence, operational IS alignment, and organizational

agility—An ambidexterity perspective. Inf. Manag. 2018, 55, 695–708. [CrossRef]
20. Russell, D.M.; Swanson, R. Transforming information into supply chain agility: An agility adaptation typology. Int. J. Logist.

Manag. 2019, 30, 329–355. [CrossRef]
21. Kim, M.; Chai, S. The impact of supplier innovativeness, information sharing and strategic sourcing on improving supply chain

agility: Global supply chain perspective. Int. J. Prod. Econ. 2017, 187, 42–52. [CrossRef]
22. Siagian, H.; Jade, K.; Tarigan, Z.J.H. The role of affective leadership in improving firm performance through the integrated

internal system and external integration FMCG Industry. Int. J. Data Netw. Sci. 2020, 4, 365–372. [CrossRef]
23. Narayanan, S.; Narasimhan, R.; Schoenherr, T. Assessing the contingent effects of collaboration on agility performance in

buyer-supplier relationships. J. Oper. Manag. 2015, 33–34, 140–154. [CrossRef]
24. Tarigan, Z.J.H.; Siagian, H. The effects of strategic planning, purchasing strategy and strategic partnership on operational

performance. Uncertain Supply Chain Manag. 2021, 9, 363–372. [CrossRef]
25. Lee, J.; Joo, H.-Y. The Impact of Top Management’s Support on the Collaboration of Green Supply Chain Participants and

Environmental Performance. Sustainability 2020, 12, 9090. [CrossRef]
26. Tarigan, Z.J.H.; Siagian, H.; Jie, F. The Role of Top Management Commitment to Enhancing the Competitive Advantage Through

ERP Integration and Purchasing Strategy. Int. J. Enterp. Inf. Syst. 2020, 16, 53–68. [CrossRef]
27. Gligor, D.M.; Esmark, C.L.; Holcomb, M.C. Performance outcomes of supply chain agility: When should you be agile? J. Oper.

Manag. 2015, 33–34, 71–82. [CrossRef]
28. Blome, C.; Schoenherr, T.; Rexhausen, D. Antecedents and enablers of supply chain agility and its effect on performance: A

dynamic capabilities perspective. Int. J. Prod. Res. 2013, 51, 1295–1318. [CrossRef]
29. Wamba, S.F.; Akter, S. Understanding supply chain analytics capabilities and agility for data-rich environments. Int. J. Oper. Prod.

Manag. 2019, 39, 887–912. [CrossRef]

https://covid19.who.int/
https://www.who.int/dg/speeches/detail/who--director--general--s--openingremarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who--director--general--s--openingremarks-at-the-media-briefing-on-covid-19---11-march-2020
http://doi.org/10.3390/su12145858
http://doi.org/10.3390/economies8040109
http://doi.org/10.1108/IJOPM-03-2020-0171
http://doi.org/10.1016/j.resconrec.2020.104868
http://doi.org/10.1108/IJPDLM-04-2020-0127
http://doi.org/10.1108/IJEBR-04-2020-0214
http://doi.org/10.1016/j.spc.2020.07.001
http://doi.org/10.1016/j.dsx.2020.07.010
http://www.ncbi.nlm.nih.gov/pubmed/32755822
http://doi.org/10.1016/j.ijpe.2020.107921
http://www.ncbi.nlm.nih.gov/pubmed/32952301
http://doi.org/10.1108/IJOPM-12-2012-0546
http://doi.org/10.1504/IJASM.2018.091352
http://doi.org/10.5267/j.uscm.2021.3.004
http://doi.org/10.1504/IJASM.2013.052209
http://doi.org/10.1504/IJBPM.2017.083076
http://doi.org/10.1108/IJLM-11-2016-0283
http://doi.org/10.1016/j.im.2018.02.002
http://doi.org/10.1108/IJLM-09-2017-0237
http://doi.org/10.1016/j.ijpe.2017.02.007
http://doi.org/10.5267/j.ijdns.2020.9.002
http://doi.org/10.1016/j.jom.2014.11.004
http://doi.org/10.5267/j.uscm.2021.2.006
http://doi.org/10.3390/su12219090
http://doi.org/10.4018/IJEIS.2020010103
http://doi.org/10.1016/j.jom.2014.10.008
http://doi.org/10.1080/00207543.2012.728011
http://doi.org/10.1108/IJOPM-01-2019-0025


Sustainability 2021, 13, 5460 18 of 18

30. Aslam, H.; Khan, A.Q.; Rashid, K.; Rehman, S.-U. Achieving supply chain resilience: The role of supply chain ambidexterity and
supply chain agility. J. Manuf. Technol. Manag. 2020, 31, 1185–1204. [CrossRef]

31. Karmaker, C.L.; Ahmed, T. Modeling performance indicators of resilient pharmaceutical supply chain. Mod. Suppl. Chain Res.
Applic. 2020, 2, 179–205. [CrossRef]

32. Li, R.; Dong, Q.; Jin, C.; Kang, R. A New Resilience Measure for Supply Chain Networks. Sustainability 2017, 9, 144. [CrossRef]
33. Ju, Y.; Hou, H.; Yang, J. Integration quality, value co-creation and resilience in logistics service supply chains: Moderating role of

digital technology. Ind. Manag. Data Syst. 2020, 121, 364–380. [CrossRef]
34. Ambulkar, S.; Blackhurst, J.; Grawe, S. Firm’s resilience to supply chain disruptions: Scale development and empirical examination.

J. Oper. Manag. 2015, 33–34, 111–122. [CrossRef]
35. Gružauskas, V.; Vilkas, M. Managing Capabilities for Supply Chain Resilience Through it Integration. Econ. Bus. 2017, 31, 30–43.

[CrossRef]
36. Naghshineh, B.; Lotfi, M. Enhancing supply chain resilience: An empirical investigation. Contin. Resil. Rev. 2019, 1, 47–62.

[CrossRef]
37. Mandal, S. Impact of supplier innovativeness, top management support and strategic sourcing on supply chain resilience. Int. J.

Prod. Perform. Manag. 2020. [CrossRef]
38. Dubey, R.; Gunasekaran, A.; Childe, S.J. Big data analytics capability in supply chain agility. Manag. Decis. 2019, 57, 2092–2112.

[CrossRef]
39. Kalaitzi, D.; Matopoulos, A.; Bourlakis, M.; Tate, W. Supply chains under resource pressure. Int. J. Oper. Prod. Manag. 2019, 39,

1323–1354. [CrossRef]
40. Hohenstein, N.-O.; Feisel, E.; Hartmann, E.; Giunipero, L. Research on the phenomenon of supply chain resilience. Int. J. Phys.

Distrib. Logist. Manag. 2015, 45, 90–117. [CrossRef]
41. Hosseini, S.; Ivanov, D.; Dolgui, A. Review of quantitative methods for supply chain resilience analysis. Transp. Res. Part E Logist.

Transp. Rev. 2019, 125, 285–307. [CrossRef]
42. Tarigan, Z.J.H.; Tanuwijaya, N.C.; Siagian, H. Does top management attentiveness affect green performance through green

purchasing and supplier collaboration? Acad. Strat. Manag. J. 2020, 19, 1–10.
43. Fayezi, S.; Zomorrodi, M. The role of relationship integration in supply chain agility and flexibility development. J. Manuf.

Technol. Manag. 2015, 26, 1126–1157. [CrossRef]
44. Gualandris, J.; Kalchschmidt, M.G.M. Supply risk management and competitive advantage: A misfit model. Int. J. Logist. Manag.

2015, 26, 459–478. [CrossRef]
45. Sekaran, U.; Bougie, R. Research Methods for Business: A Skill Building Approach; John Wiley & Sons: Hoboken, NJ, USA, 2016.
46. Hair, J.; Hollingsworth, C.L.; Randolph, A.B.; Chong, A.Y.L. An updated and expanded assessment of PLS-SEM in information

systems research. Ind. Manag. Data Syst. 2017, 117, 442–458. [CrossRef]

http://doi.org/10.1108/JMTM-07-2019-0263
http://doi.org/10.1108/MSCRA-04-2020-0006
http://doi.org/10.3390/su9010144
http://doi.org/10.1108/IMDS-08-2020-0445
http://doi.org/10.1016/j.jom.2014.11.002
http://doi.org/10.1515/eb-2017-0016
http://doi.org/10.1108/CRR-09-2018-0002
http://doi.org/10.1108/IJPPM-07-2019-0349
http://doi.org/10.1108/MD-01-2018-0119
http://doi.org/10.1108/IJOPM-02-2019-0137
http://doi.org/10.1108/IJPDLM-05-2013-0128
http://doi.org/10.1016/j.tre.2019.03.001
http://doi.org/10.1108/JMTM-11-2014-0123
http://doi.org/10.1108/IJLM-05-2013-0062
http://doi.org/10.1108/IMDS-04-2016-0130

	Introduction 
	Literature Review 
	Internal Integration 
	Supply Chain (SC) Partnership 
	Supply Chain (SC) Agility 
	Supply Chain (SC) Resilience 
	Sustainable Advantage 
	Relationship between Research Concepts 
	Internal Integration, Supply Chain Partnerships, Supply Chain Agility, and Resilience 
	Supply Chain Relationship Partnership, Supply Chain Agility, and Supply Chain Resilience 
	Supply Chain Agility Relationship to Supply Chain Resilience 
	Relationship of Supply Chain Partnerships, Agility, and Resilience to Sustainable Advantage 


	Research Methodology 
	Data 
	Validity and Reliability 

	Data Analysis and Discussion 
	Results 
	Discussion 

	Conclusions 
	References

