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Scientific Research, Great Bay University, Dongguan City, China

The purpose of this study is to explore when win—win lean practices can be
combined with auditing mechanisms, specifically when adopting the
combination of the two. In it, we investigate which capabilities are produced
and how they build a stronger control system and produce a greater control
force for supplier involvement in the development of the lean practices
environment. Does the control force have a positive effect on raising
resilience and further realizing the targets of sustainable supplier
management? The resource-based view (RBV) is an important theoretical
basis for this study. Covariance-based Structural Equation Modelling (CB-
SEM) is the main method applied to analyse data from 231 Chinese
manufacturers to test and verify the research questions. To test and verify
the research questions with CB-SEM before, we test and measure the validity
and reliability of the constructs through factor loadings, composite reliability
(CR), and average variance extracted (AVE). In addition, we also verify the
discriminant validity through the Fornell-Lacker criterion and Cross Loadings
and test the multicollinearity. We use AMOS and SPSS 23.0 as our analysis tools.
According to the test results, win—win lean practices can increase supplier
dependence on leading companies or manufacturers. It can drive supplier
involvement in the formulation of a lean practice environment, expand
control over suppliers, produce greater visibility, and further have a positive
effect on resilience. In addition, when combined with auditing mechanismes,
dependency will drive suppliers to cooperate with auditing practices and reduce
their resistance, increase their involvement in the formulation of lean practice
environments, further promoting resilience. In addition, dependency and
auditing intervention will induce or even raise stakeholder pressure, which
can usually maintain the supplier's cooperation. Finally, dependence, positive
intervention, and stakeholder pressure can be deemed strategic resources or
capabilities. Based on the above, a cycle between three will be formulated and
become a stronger control system, producing greater control force to continue
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maintaining supplier involvement. It will produce a positive effect to enhance
resilience and further realize sustainable supplier management.
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based view
Introduction

Building a supply chain environment has become an

important competitive strategy for coping with heavy
competitive pressure. In a supply chain, effective collaboration
between manufacturers and partners in related operations is
critical for promoting competitiveness and increasing
economic profits; however, collaboration also complicates
supply chain operational processes, further leading to serious
pollution emissions. Due to social expectations and pressure,
manufacturers need to adopt remedies to address supply chain
pollution problems.

To reduce the pollution emissions of supply chains, suppliers
are critical. In fact, if suppliers purchase highly polluting raw
materials and the process of manufacturing the semifinished
product involves more pollution and contaminates the water and
air, then when these semifinished products are used by
manufacturers to produce finished products, the entire
manufacturing process can induce air or water pollution.
When customers receive the finished product, the use of this
product may also release noxious gases because the raw material
from which it is made is highly polluting. Based on the above
aspects, manufacturers should think about how to control
supplier purchases of raw materials and production activities
to avoid raising the pollution emissions of the whole supply chain
(Brandenburg and Rebs, 2015). Therefore, the development of
sustainable supplier management is a necessary way to control
raw material purchasing and supplier production activities.

Sustainable supplier management is clearly a critical activity,
from purchasing to the process of producing semifinished
products, that can be undertaken by suppliers (Govindan
et al,, 2015). To develop sustainable supplier management, the
current research results focus on two directions. First, researchers
argue that fit and cooperative suppliers are important bases.
Therefore, they adopt a decision-making approach to help
manufacturers select fit suppliers (Orji and Wei, 2015;
2016; 2018).

researchers have tried to develop processes to improve

Zimmer et al, Foroozesh et al., Second,
sustainable supplier management. For example, Reuter et al.
(2010) considered a firm’s dynamic ability to explore
improvements in sustainable supplier management, and Wolf
(2014) and Rashidi and Saen (2018) considered social pressure
and environmental performance when exploring programmes to
improve sustainable supplier management.

However, suppliers are independent and are, thus, not always

fully compliant. It is possible that the profit motive could drive
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them to engage in opportunistic behaviours, indirectly purchase
polluting raw materials (Appolloni et al, 2014) and adopt
operational processes or production activities that involve
(Chen and Ye, 2022). These
behaviours, even when there is an awareness that they are

pollutants opportunistic
occurring, are difficult to prevent. Thus, the related pollution
emissions that result from them usually become quite serious.
Although the current research, including the work of Amege and
Hanu (2018), still suggests that supplier selection can reduce the
risk of the occurrence of opportunistic behaviour, it is still
As
practitioners have argued that if resilience in the existing

difficult to fully control suppliers. a result, more
sustainable supplier management base can be increased, then
it can effectively prevent or even control the opportunistic
behaviour of suppliers in purchasing and production activities,
further the

management.

ensuring efficiency of sustainable supplier
Resilience is the ability of supply chains to prevent, respond
to, and control uncertainty risks, including opportunistic
behaviours (Ponomarov and Holcomb, 2009; Day, 2014).
According to Eryarsoy et al. (2022), the establishment of a
greater  organizational structure or environment can
strategically produce resources or capabilities. According to
the resource-based view (RBV), these resources or capabilities
can become a control force and enhance resilience (Ji et al., 2020).
Based on the above, the current research results indicate that the
development of a lean practice environment can produce some
strategic resources and capabilities for enhancing resilience.
Specifically, lean practices are used to eliminate redundant
activities and maximize operational efficiency through pull
production, 5S, employee involvement, and total productive
maintenance (TPM; Ruiz-Benitez et al., 2018). When the lean
practices environment is established, closer collaboration as an
organizational strategic capability will be produced (Trujillo-
Gallego et al,, 2021). It can expand visibility, indirectly prevent,
and even control opportunistic behaviours, thus increasing
resilience (Yu and Huo, 2018; Abideen and Mohamad, 2021)
and further realizing sustainable supplier management.
However, the principle of lean practices requires suppliers to
be fully involved with manufacturers to build the lean
(Chavez et 2013). whether

suppliers are fully involved in the formulation of lean practice

environment al,, However,
environments is critical. A large body of the literature has mainly
considered the role of supplier involvement in lean practice
improvement, further proving its importance in terms of lean

practices and providing more valuable suggestions to improve
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supplier involvement (Arkader, 2001; Ugochukwu et al., 20125
Bortolotti et al., 2016; Godinho Filho et al., 2016; Yadav et al.,
2019). However, over 48% of manufacturers find it difficult to
require suppliers to be fully involved in the formulation of lean
practice environments (Mirdad and Eseonu, 2015). Until now,
supplier involvement has remained a problem and is still
confusing to manufacturers as manufacturers find difficulty in
requiring full supplier involvement. Sometimes, as Paranikas
et al. (2015) stated, manufacturers even become minorities. If
supplier involvement is hard to maintain, the establishment of a
lean practice’s environment will be affected. A closer
collaboration is hard to produce, which leads to the
opportunistic behaviours from suppliers being hard to
prevent, similar to the concept of poor resilience. Finally, the
realization of sustainable supplier management is also affected.
Therefore, how to address this and successfully guide all suppliers
to become fully involved is still a challenge. However, there is less
interest in deeply exploring how to guide suppliers to become
fully involved, and manufacturers are also looking for a solution.
This has become a gap in the existing study.

When we carefully analyse the experiences and annual
sustainable reports of a few successful cases, such as the
Taiwan Semiconductor Manufacturing Company (TSMC) and
Samsung Group, which involved informal interviews with
72 middle supervisors, a solution to the above problem may
emerge. We find that if manufacturers can adopt a win—win
strategy in terms of lean practices, then combined with auditing
mechanisms, they will produce strategic resources and
capabilities, it becomes a stronger control system and
produces a control force to improve supplier involvement in
the development of the lean practices environment. Finally, it
the

opportunistic behaviour, further control the purchasing and

increases resilience to better prevent and control
manufacturing process of suppliers, and realize highly efficient
sustainable supplier management. As a concept of RBV, these
capabilities are strategic resources because they have a positive
effect on enhancing resilience. However, when adopting the
combination of win—win lean practices and auditing
mechanisms, which capabilities are produced and how can
these capabilities build a stronger control system and produce
a greater control force for supplier involvement in the
development of the lean practices environment? Does the
control force have a positive effect on raising resilience and
further realizing the targets of sustainable supplier management?
Although some researchers, such as Scholten and Schilder (2015)
and Kochan and Nowicki (2018), have noted that lean practices
and auditing can be improved at the same time and can have a
positive effect on the use of resilience to prevent opportunistic
behaviours, it is still difficult to answer the above questions.
As a result, this study aims to explore the above questions. In
this study, the RBV is our fundamental basis. We adopt the core
idea of the RBV to deeply explore our research question. Because

the RBV is a fit theoretical base to explore the production of
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critical resources, abilities, forces, or other factors, its purpose
aligns with our research questions.

Theoretical framework

Given the research goal, the resource-based view (RBV) is an
important theoretical basis from which to explore our research
question. The RBV was developed in 1984 by Wernerfelt, 1984
and its basic supposition is that firms have different tangible and
intangible resources or capabilities and that these resources and
capabilities can provide unique opportunities for firms to
maintain or even improve their competitive advantage.

According to the RBV, firms can develop their competitive
advantage by creating strategic resources and/or capabilities
(Barney, 1991). Specifically, resources and/or capabilities must
be valuable, rare, inimitable, and nonsubstitutable. According to
Barney (1991), resources can be categorized as physical capital,
human capital, and organizational capital. Of course, resources
can also be extended to include financial capital, technological
capital, and reputational capital (Grant, 1991). These resources
are possibly tangible, such as infrastructure, or intangible, such as
information or knowledge sharing (Galbreath, 2005). In addition
to resources, organizational capabilities are also an important
factor in developing a competitive advantage. Therefore,
capabilities also fall within the scope of the RBV. However,
capabilities are different from resources. Organizational
capabilities are defined as higher-order constructs that rely on
the bundling of resources (Brandon-Jones et al., 2014). When
resources are combined and utilized together, they create
capabilities (Grant, 1991). A competitive advantage created by
capabilities will more deeply strengthen an organization’s
management and processes and is therefore more likely to be
sustainable compared to a competitive advantage created purely
by resources (Brush & Artz, 1999).

Based on the above aspects, recent studies have usually
explored the development of competitive advantage through
the lens of the RBV, and their models have often been
developed with a three-level structure, including critical
the of
organizational capabilities, and competitive advantage. If, as
stated in the
purchases and the production activities of suppliers leads to

tangible and intangible resources, production

introduction, the control of raw material
sustainability and if resilience is an organizational capability,
then according to our research questions, we aim to explore why
the combination of win—win lean practices and auditing
mechanisms can raise resilience and help manufacturers
prevent and control the opportunistic behaviours of suppliers,
which is the same approach as that taken to explore a rare
resource or ability. Therefore, the application of the RBV in this
study is appropriate. Some recent studies have certainly adopted
the three-level theoretical framework to explore the same
question. For example, Brandon-Jones et al. (2014) tried to
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explore the development of supply chain resilience and
robustness; they assumed that supply chain connectivity and
information sharing are rare resources and that these two
resources can produce critical capabilities, such as visibility,
and can further increase resilience and robustness. Dubey
et al. (2017) explored improvements in supply chain resilience
and assumed that connectivity and information sharing are rare
resources that produce high visibility, thereby improving
resilience. Brusset and Teller (2017) developed a three-level
model to explore improvements in resilience. Organizational,
informational, relational, and human resources are critical and
promote external integration and flexibility, which improve
resilience. Based on the above aspects, this study develops a
three-level theoretical framework to explore our research
question.

Literature review and theoretical
framework

Combination of win—win lean practices
and auditing mechanisms

To explore our research question, we first need to
introduce how a few successful real-world companies have
developed a framework for combination of the win-win lean
practices and auditing mechanisms. Based on the framework,
we also understand how the combination develops a stronger
control system and produce control force to promote supplier
of the
environment. Therefore, we refer to the Corporate Social
Responsibility (CSR) Report of TSMC (2020), the Sustainable
Future Report of Samsung Electronics (2020), and the

involvement in development lean practices

Supplier Responsibility Progress Report of Apple (2020).
In addition, we also adopt informal interviews with
72 middle superiors from these companies. The TSMC is a
global leader of the semiconductor manufacturing industry;
Samsung Electronics is the world’s largest manufacturer of
the
semiconductor; and Apple is the leader in production of

consumer electronics and components such as

consumer electronics world over. Heterogeneous seems
like the
combination of win-win lean practices and auditing

existing in different companies using of
mechanisms. However, TSMC has established a long-term
cooperative relationship with Apple. Therefore, they use
common strategies. As for Samsung Electronics, its main
competitor is TSMC in the area of electronics components
for semiconductors. A healthy competition exists between the
two companies, and they share mutual strategies, such as
combination of win-win lean practices
Thus,

nonexistent. Based on the above aspects, we further

and auditing

mechanisms. the problem of heterogeneity is

analyse and draw the following conclusions.
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First, we discuss win—win lean practices. TSMC constructed a
virtual fabrication system to develop a highly transparent
production process, similar to a lean practice environment.
Through this system, TSMC was able to monitor production
operation, control raw material inventory and demand, and
eliminate any redundant activities to increase production
efficiency. Most importantly, suppliers were also involved in
this system, strengthening the close collaboration between
TSMC and its suppliers. Samsung also adopted a digital
manufacturing platform in its production process. Through
this  digital further
manufacturing with suppliers could be accomplished. For

manufacturing  platform, lean
Apple, because reducing costs is always an important goal, the
company developed its own lean practice perspective to integrate
with its suppliers and control production costs. Then, for any
supplier that cooperates with lean practices, these three
companies usually adopt a win—win strategy to attract and
encourage supplier involvement in the formulation of a lean
practice environment. The purpose of the win—win strategy is to
reconcile the divergent interests between participants to provide
parties with joint benefits as an outcome of the specific
2013), that
companies help suppliers maintain their market share and

negotiation (Thomas et al, which means
ensure that these suppliers are making progress. Because
companies help suppliers expand their order sourcing and
raise their economic profits, a closer “dependence” is
produced. According to Sun (2018), dependence can certainly
be deemed an important strategic resource and capability. To
maintain economic profits, a supplier will accept this
dependence, and when this dependence is deepened, these
three companies have greater control over the supply chain
and can require suppliers to increase their intention to attend
to the formulation of a lean practice environment. Based on the
above aspects, a successful win—win lean practice is established.
In fact, win—win lean practices have further helped these three
companies grasp and understand any situation because of the
associated dependence.

Second, after the dependence is produced through win—win
lean practices, these companies further implement auditing
mechanisms. The auditing process can be divided into four
steps. In the first step, companies develop relevant supplier
management indices. For example, TSMC requires every
supplier to abide by its “supplier behaviour standard”, Apple
has its own comprehensive supplier measurement standard, and
Samsung has developed a standard to raise supplier awareness of
sustainability. These standards and indices focus on
requirements for raw material purchases and low-emission
production activities. These two requirements are critical for
the successful improvement of sustainable supplier management.
In the second step, companies measure the risk of each supplier
and consult regularly with the supplier to ensure sustainable
purchases of raw materials and production activities. Companies
to abide by these standards and

encourage suppliers
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requirements to reduce the relevant risk in terms of raw material
purchases and production activities. In the third step, auditing is
improved by training auditors to ensure that every supplier
satisfies the standards and requirements. Finally, these three
companies maintain continuous improvements; therefore, they
must carefully monitor their suppliers. One question arises from
this: why do suppliers readily accept and cooperate with the
auditing process? The critical factor is their dependence on win—
win lean practices in turning a profit. As previously stated, the
purpose of the win—win strategy is to help suppliers maintain
their market share and ensure that these suppliers are making
progress. Therefore, when improving auditing processes,
dependence will reduce suppliers’ resistance to auditing,
further allowing the auditing mechanism to be a “positive
intervention”. Positive intervention can also be deemed an
important strategic organizational capability (Chen and Ye,
2022). If suppliers do not accept the positive intervention,
then they understand that their economic profits will be
affected by dependence. These interventions help these
companies more deeply grasp the situations of their suppliers
at any time. The above process produces a cycle between
dependence and positive intervention. Thus, companies like to
gain full control over suppliers. When suppliers accept auditing,
and problems are pointed out during the process, suppliers
understand that their economic profits will be affected.
Therefore, suppliers will be strongly encouraged to maintain
high involvement in the process to satisfy auditing requirements,
which will improve the development of the lean practice
environment, ensure that collaboration will be better, and
have a positive effect on the enhancement of resilience.

Third, dependence and positive intervention will induce
stakeholder pressure. The abovementioned three companies
have great business and social reputations in terms of

environmental sustainability ~ improvement. Therefore,
cooperative suppliers with high dependence are usually
deemed high-level firms in terms of environmental

sustainability, and it is easy for them to raise their image
within society, government, or among other competitive and
cooperative firms. However, this also poses a threat. According to
stakeholder theory and the definitions stated above, it can be seen
that stakeholders in the promotion process of low-carbon
housing include the government, society, cooperative and
competitive firms (Yang et al., 2021), and these stakeholders
will produce heavy pressure. Therefore, the threat will continue
to act as a type of “stakeholder pressure”. Normally, these three
companies release their auditing reports every year and list their
highly cooperative suppliers in terms of environmental
sustainability. If the level of supplier involvement among these
three companies reduces and affects the lean practice
environment and can be disclosed through auditing reports,
then suppliers will encounter heavy stakeholder pressure, and
stakeholders will question whether lower involvement can raise
pollution emissions and force these three companies to reduce or
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terminate their cooperation with suppliers of lower involvement
levels. To avoid the above negative effects, suppliers are forced to
cooperate more with these companies in the formulation of lean
practice environments, which can be deemed highly involved.
Additionally, such involvement has a positive effect on lean
practice improvement and increasing resilience. In addition,
increasing stakeholder pressure also drives suppliers to
cooperate more with the requirements of companies. Their
dependence increases significantly, and they may even be
willing to accept auditing interventions and cooperate with
auditing results to bring about change. Therefore, stakeholder
pressure is a driving factor and can be deemed a strategic
capability. When stakeholder pressure is produced, it will
combine dependence and positive intervention and further
formulate a cycle; it will become a stronger control system
and continue to produce a stronger control force to improve
supplier involvement in the development of the lean practice
environment.

Based on the above, the combination of win—win lean

practices and auditing mechanisms will produce three
strategic  capabilities, including  dependence,  positive
intervention of auditing mechanisms, and stakeholder

pressure. A cycle between the three capabilities will be
formulated and further become a stronger control system,
which will produce a control force to promote supplier
involvement in the development of the lean practices
environment. According to the relationship between lean
practices and resilience, the combination can maintain the
efficiency of lean practices and enhance resilience, further
realizing sustainable supplier management. The above
concepts are shown in Figure 1.

Based on the above discussion, we can understand that the
combination of win—win lean practices and auditing intervention
can maintain supplier involvement in the development of the
lean practices environment because the combination can
produce three strategic resources and capabilities, including
dependence, positive intervention, and stakeholder pressure.
These capabilities can form a cycle, becoming a stronger
control system and producing control force to improve and
maintain supplier involvement in the development of the lean
practices environment. According to the analysis of the three
companies, it certainly enhances resilience to control and prevent
the opportunistic behaviours of suppliers and further realizes
sustainable supplier management. However, does the conclusion
apply to different firms? Further verification is needed.
Therefore, based on the above, we develop related hypotheses
and establish a theoretical framework from 3.2 to 3.4 for further
testing.

Relationships among dependence on win—win lean practices,
the positive intervention of auditing mechanisms, increasing
stakeholder pressure, and resilience.

First, we discuss dependence. Win—win strategies certainly

have a positive effect on promoting the dependence of supplier

frontiersin.org
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FIGURE 1

Positive intervention of
auditing mechanism can be
improved through the
influence of dependence

1. Dependence between leading companies
in the supply chain and suppliers will
bring about pressure for stakeholders
from society and other firms.

2. Through positive intervention,
companies will better grasp the situation
of suppliers and record it in their
auditing reports. When the auditing
report is released, public opinion
regarding stakeholders will force
companies to reduce or even terminate
their cooperation with lower-
involvement suppliers. Therefore, the
improvement of positive intervention of
auditing will raise stakeholder pressure
for suppliers.

Framework and practice of the combination of win—win lean practices and auditing mechanisms.

partners (Wu et al., 2012). However, when dependence increases,
does it have a positive effect on the enhancement of resilience?
Although existing studies lack a clear discussion of the
relationship between these two factors, a few studies, such as
Scholten and Schilder (2015), Abi Ghanem et al. (2016), and
Pettit et al. (2019), have addressed it. Specifically, when supplier
dependence increases significantly, it reduces the barriers
between manufacturers and suppliers. Manufacturers can
interact deeply with suppliers and be a dominant force in
requiring supplier cooperation, and resistance from suppliers
is thus usually reduced. As a result, supplier involvement is
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improved, and the development of a lean practice environment
will benefit. Due to the relationship between greater lean
practices and resilience, resilience can increase and produce
efficiency to help manufacturers prevent the opportunistic
behaviours of suppliers. Based on the above aspects, we
establish the following hypothesis:

H1a. Increasing dependence through win—win lean practices has
a positive effect on raising resilience.

Second, dependence will promote the positive intervention of
an auditing mechanism and further ensure supplier cooperation

frontiersin.org
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and involvement. Such mechanisms certainly have a positive
effect on the improvement of lean practices and raising resilience
to prevent opportunistic behaviour (Azadegan and Jayaram,
2018). Specifically, auditing mechanisms can be used to
measure and assess supplier behaviour. Through auditing
reports, a company can evaluate the risk inherent in supplier
cooperation in lean practices involvement and adopt remedies to
address it (Dabhilkar et al., 2016; Shishodia et al., 2019).
However, auditing mechanisms are similar to interventions,
and many suppliers usually resist them. When dependence is
increased through win—win lean practices, it is possible to
increase the positive impact of auditing. For example, Jiittner
et al. (2003), Sullivan-Taylor and Branicki (2011), and Miller and
Engemann (2019) noted that dependence is an important factor
in auditing practices. High levels of dependence can promote
auditing and have a further positive effect on supplier
involvement and the improvement of lean practices. Resilience
also allows firms to prevent the opportunistic behaviours of
suppliers. Most importantly, when suppliers accept auditing
there
dependence and auditing intervention, similar to the effect of

intervention, appears to be a synergy between
dependence in strengthening the relationship between supplier
involvement in lean practices and resilience. Based on this, we

establish the following hypotheses:

H1b. The positive intervention of auditing mechanisms has a
positive effect on resilience for preventing the opportunistic
behaviour of suppliers.

Hic. An increase in dependence can increase the positive impact
of auditing mechanisms.

H1d. The positive intervention of auditing mechanisms has a
mediating effect on the relationship between dependence and
resilience.

Third, dependence and the positive intervention of auditing
mechanisms may induce an increase in stakeholder pressure. In
addition, although stakeholder pressure plays a critical role in
environmental sustainability, the extant research lacks direct
evidence to prove whether the raising of stakeholder pressure has
a positive effect on supplier involvement in lean practices
environmental development and further raises resilience to
sustainability. However, a few works, such as Rafi-Ul-Shan et al.
(2018) and Das (2018), have inferred the relationships among
raising stakeholder pressure, supplier involvement in lean
This that
stakeholder pressure increases due to related factors, it is possible

practices and raising resilience. means when
to raise resilience and further control any opportunistic behaviour by
suppliers that would disrupt improvement in environmental
sustainability. In addition, whether increasing dependence and
positive intervention in auditing mechanisms induce an increase
in stakeholder pressure remains to be explored. However, we can still

infer that the above situation is possible. For example, Herold (2018)
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indicated that dependence between companies and cooperative
partners involves some activities and influences environmental
sustainability. Therefore, stakeholders from communities of
shared life whether their satisfy
environmental requirements (Lee, 2011). At such a time,

can observe activities
stakeholders are a source of pressure and encourage all
participants to follow the requirements of environmental
sustainability. In addition, these stakeholders carry weight in
terms of the improvement of environmental sustainability;
therefore, they monitor to auditing reports and pressure
companies to address related problems, such as lower supplier
involvement leading to damage to environmental sustainability
(Hyatt and Berente, 2017). With increasing stakeholder pressure,
suppliers will be more cooperative and involved. Based on the above
aspects, a cycle between these three capabilities is formulated and
becomes a stronger control system and further produces a control
force to drive supplier involvement in the development of the lean
practices environment. Furthermore, this cycle has a positive effect
on resilience. Based on this, we establish the following hypotheses:

H1le. Increasing dependence through win—win lean practices can
induce stakeholder pressure.

H1f. The positive intervention of auditing mechanisms can
induce stakeholder pressure.

H1g. Increasing stakeholder pressure has a positive effect on
raising resilience.

H1h. Stakeholder pressure has a mediating effect on the
relationships among dependence, positive intervention, and
resilience.

The influence of resilience on the control
of raw material purchases and of
production activities among suppliers.

When resilience increases significantly, it is possible to prevent
the opportunistic behaviours of suppliers and further exert control
over raw material purchases and related production activities. In
fact, resilience promotes responsible purchases. According to
Carvalho et al. (2012) and Azadegan et al. (2013), if any supplier
engages in opportunistic behaviour, the entire supply chain could be
affected, increasing pollution. Resilience raises awareness of the
responsibility for making sustainable purchases and preventing
and controlling the emergence of opportunistic behaviour in
purchases (Rachid, 2017; Laasch and Gherardi, 2019). In
controlling supplier production activities, if resilience leads to
prevention, many researchers have also proven that resilience
certainly has a positive effect on the control of the production
activities of suppliers, on ensuring that these production activities
abide by environmental awareness, and on avoiding high levels of
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Theoretical framework.

pollution in operational processes. For example, Duarte and
Machado (2011) and Ji et al. (2020) obtained similar results.
Based on the above discussion, we establish the following
hypotheses:

H2a. Increasing resilience has a positive effect on control over
the raw material purchases of suppliers.

H2b. Increasing resilience has a positive effect on control
over production activities, which reduces pollution.

Theoretical framework

On the basis of the above literature review and hypothesis
development, this study develops the theoretical framework
shown in Figure 2. In line with Figure 2, this study further
tests the path relationships among increasing dependence
through win—win lean practices, the positive intervention of
stakeholder the
control of raw material purchases, and the control of supplier

auditing, increasing pressure, resilience,
production activities. Through this theoretical framework, we

can try to answer our research questions.
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Materials and Methods

Questionnaire, operationalization of and
variables for the constructs, data
collection, and sample profile.

To test our research hypotheses and further explore our
theoretical framework, we utilize survey-based empirical data
from Chinese manufacturers. As part of a broader research
project, a cross-sectional survey instrument was first designed.
In line with the theoretical framework described in Figure 2, the
questionnaire encompassed six constructs. In line with related
studies, we operationalized each construct and its related
These the the

questionnaire, as shown in Table 1.

variables. variables became items in

We collected the relevant empirical data through the
questionnaire. Questionnaires were sent to 373 manufacturing
companies in China. We received 231 valid responses, for a
response rate of 61.93%. To characterize the profile of the
companies in the sample, we investigated three characteristics,
namely,

enterprise size, product type, and the timing
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TABLE 1 Questionnaire content, operationalization, variables for each construct and their source.

Construct

Increasing dependence through win-win
lean practices (M)

Positive intervention of auditing (D)

Stakeholder pressure (R)

Resilience (T)

Control over raw material purchases (P)

Control over production activities (E)

Variables

M1. Manufacturers can request that a supplier improve its performance or production
activities

M2. Suppliers accept invitations to cooperate with manufacturers’ awareness training
sessions about green improvements

M3. Manufacturers are allowed to train suppliers’ personnel

M4. Suppliers have a positive attitude towards informing manufacturers about major
changes in their organization

D1. Suppliers are required to cooperate with manufacturers in taking part in
environmental activities
D2. The extent to which supplier production activities satisfy environmental performance

requirements is evaluated by self-assessment reports or environmental auditing

D3. Suppliers are required to clearly specify environmental standards and abide by these
standards

R1. Other suppliers will pressure the leading companies in the supply chain if some
supplier appears opportunistic so as to raise the pollution emissions of supply chain

R2. Customers/consumers will pressure the leading companies in the supply chain if
some supplier appears opportunistic so as to raise the pollution emissions of the supply
chain

R3. Nongovernmental organizations/social groups will pressure the leading companies in
the supply chain if some supplier appears opportunistic so as to raise the pollution
emissions of the supply chain

T1. The supply chain system enables process vulnerabilities to be constantly evaluated

T2. The supply chain system can deploy alternative plans associated with identified risk or
opportunistic behaviours

T3. The supply chain system is able to evaluate the level of risk due to opportunistic
behaviour regarding pollution emissions

T4. The supply chain system increases visibility and covers supplier processes

P1. Manufacturers encourage suppliers to apply for related green indices when
purchasing raw materials

P2. Manufacturers promote suppliers’ green measures further to other upstream suppliers
P3. Manufacturers check on suppliers’ environmental protection when purchasing
related raw materials

E1. Manufacturers integrate green programmes into their production functions and
activities

E2. Suppliers actively collaborate with manufacturers to ensure that the production
process satisfies green requirements

E3. Suppliers conform to ecological regulations

E4. Suppliers obey manufacturers’ and society’s environmental instructions

10.3389/fenvs.2022.962008

Source

Chuah et al. (2010)

Pakdeechoho and Sukhotu (2018)

Gonzalez-Benito and
Gonzélez-Benito (2006)

Brusset and Teller (2017)

Lo and Shiah (2016)

Bag et al. (2020)

implementation of lean practices and auditing mechanisms, to
promote the robustness and resilience of supplier management.
The characteristics of respondents, derived from the aggregated
results, are shown in Table 2.

Methods

Covariance-based structural equation modelling (CB-SEM)
is a convenient method for estimating path relationship models
with latent variables while including mediation effects (Sadikaj
et al., 2021). Xu (2021) indicated that “SEM is a multivariate
statistical analysis method. It can not only test some
unpredictable abstract ideas but also design parameters for the
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causal connection model”. SEM is a widely used research
approach. According to Hair et al. (2011), if the research goal
is to adopt a theory to be base and test, theory confirmation, or
comparison of alternative theories, CB-SEM should be a main
method. This study will adopt CB-SEM as the main approach to
verify our theoretical framework and hypotheses because RBV is
an important theory base in this study, which is why we adopt
CB-SEM as the main method. In CB-SEM analysis, we used
AMOS 23.0 as our analysis tool.

However, to test the theoretical framework and hypotheses
with CB-SEM, the validity and reliability of the constructs should
be tested first. The main indices used to measure constructs’
validity and reliability are factor loadings, composite reliability
(CR), and average variance extracted (AVE). Regarding the factor
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TABLE 2 Sample profile.

Characteristic

Enterprise size (number of employees)

Type of product

Age of implementation of lean practices and auditing

loading, we will adopt exploratory factor analysis (EFA) to
calculate it, and the SPSS 23.0 is the main tool. Regarding the
requirements for the indices, the factor loadings should exceed
0.4 (Hu and Bentler, 1999), and the CR and AVE values should
exceed 0.7 and 0.5, respectively (Hair et al., 2016). An exception is
that if the AVE is lower than 0.5 but higher than 0.36 and the CR
is above 0.7, then the results can be accepted (Fornell and
Larcker, 1981).

However, to ensure the results of the constructs’ validity, in
addition to the AVE results, we should verify the discriminant
validity. Discriminant validity is used to measure whether each
construct can be distinguished from other constructs. Existing
studies usually adopt three approaches to test discriminant
validity, including the Fornell-Lacker criterion, Cross Loadings,
and heterotrait-monotrait ratio (HTMT). However, Roemer et al.
(2021) indicated that HTMT assumes tau-equivalet measurement
models, which are unlikely to hold for most empirical studies. In
addition, interesting research from Afthanorhan et al. (2021)
indicated that HTMT is recommended when researchers use
partial least squares structural equation modelling (PLS-SEM) to
verify path relationships. If researchers just use CB-SEM, the
Fornell-Lacker criterion and Cross Loadings are recommended.
Based on the above, because this study uses CB-SEM as the
main method to verify the theoretical framework and hypotheses,
we adopt the Fornell-Lacker criterion and Cross Loadings to verify
discriminant validity. Regarding the requirement of the Fornell-
Lacker criterion, the square root of each construct’s AVE should be
greater than its correlation with other constructs (Fornell and
Larcker, 1981). Regarding the Cross Loadings, the analysis results
of each construct should have clear validity.

In addition, we need to test the multicollinearity for
dependence, the positive intervention of auditing mechanisms,
and stakeholder pressure. These three constructs are identified as
critical factors, and the interaction relationships among the three
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Profile

Up to 100 = 4.33%

Between 101 and 300 = 28.57%
Between 301 and 500 = 30.3%
Between 501 and 1,000 = 24.68%
Above 1,000 = 12.12%

Manufacturing of smart grid and intelligent electrical apparatus = 23.81%
Manufacturing of fabricated metal products, except machinery and equipment = 21.21%
Manufacturing of computer, electronic and optical products = 14.72%

Manufacturing of electrical equipment = 3.46%

Manufacturing of motor vehicles, trailers and semi-trailers = 5.63%

Manufacturing of other components = 22.08%

Others = 9.09%

Under 1 year = 6.06%
1-3 years = 37.23%
3-5 years = 28.14%
5-7 years = 14.29%
Over 7 years = 14.29%

10

factors may produce a stronger control force to improve supplier
involvement in lean practices and further raise resilience.
Multicollinearity refers to a situation in which more than two
explanatory variables in a multiple regression model are highly
linearly related. If the test results are highly linearly related, then
the coefficient estimates of the multiple regression may exhibit
bias, which will affect the judgement of the model and
hypotheses. To measure the multicollinearity of dependence,
the positive intervention of auditing mechanisms, and
stakeholder pressure, variance inflation factors (VIFs) are
adopted. According to Hair et al. (2011), the VIF of each
construct should be lower than 5.

Finally, after verifying the constructs’ reliability and validity
and testing for multicollinearity, we will verify our theoretical
framework and hypotheses. After verification, the model’s
goodness of fit should be measured. Three fit indices,
including the comparative fit index (CFI), the goodness-of-fit
index (GFI), and Tucker—Lewis’s index (TLI), should be adopted.
In addition, we also adopt the chi-square to the degree of freedom
(CMIN/DF), root mean square error of approximation
(RMSEA), and root mean residual (RMR). In sum, we adopt
six indices to measure model fit. Regarding the requirements of
CFI, GFL and TLI, their value should be higher than 0.9 (Waqas
et al., 2018). The requirements of the CMIN/DF should be lower
than 2 (Browne and Cudeck, 1993); in addition, RMSEA should
be lower than 0.08 (Browne and Cudeck, 1993). Finally, as to
RMR requirements, according to Hu and Bentler (1999), the
model is considered acceptable if the RMR is less than 0.05.

Test results

Before testing our hypotheses, we test the constructs’
reliability and validity. As shown in Table 3, all the factor
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TABLE 3 Analysis results of factor loading, CR, and AVE.

Constructs

M1
M2
M3
M4

Increasing dependence through win-win lean practices (M)

Positive intervention of auditing mechanisms (D) D1
D2
D3
Stakeholder pressure (R) R1
R2
R3
Resilience (T) T1
T2
T3
T4
Control over raw material purchases (P) P1
P2
P3
Control over production activities (E) E1
E2
E3
E4

TABLE 4 Analysis results of Fornell-Lacker Criterion.

Mean SD M) D) @® (T) () (B
(M) 3945 0549  0.655
(D) 3930 0551 0380  0.669
(R) 419 0482 0264 0447  0.679
(T) 398 0513 0406 0493 0546  0.661
(P) 385 0785 0351 0309 0405 0459  0.698
(B) 419 0482 0417 0453 0474 0456 0480  0.642

loadings from EFA exceed 0.4. Therefore, the factor loadings
satisfy the requirement. Regarding CR, as shown in Table 3, all
the CR values exceed 0.7. Regarding the AVE, the AVE values for
all constructs are less than 0.5 and higher than 0.36. According to
Fornell and Larcker, because the CRs of all constructs are still
higher than 0.7, the test results satisfy the measurement
requirements. Next, we test for discriminant validity. The
analysis results of the Fornell-Lacker criterion and Cross
Loadings are shown in Tables 4 and 5. Regarding the analysis
results of the Fornell-Lacker criterion, we find that the square
root of each construct's AVE is certainly greater than its
correlation with other constructs; in addition, according to the
analysis results of the Cross Loadings, it is a clear discriminant
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Factoring Loading CR AVE

0.769 0.749 0.429
0.488
0.663
0.688
0.566 0.707 0.448
0.782
0.646
0.749 0.720 0.462
0.652
0.634
0.800 0.753 0.437
0.684
0.648
0.473
0.621 0.738 0.487
0.788
0.683
0.808 0.736 0.413
0.733

0.782

0.764

between constructs. Based on the above, discriminant validity
was achieved.

Next, we test the multicollinearity for dependence, the
positive intervention of auditing mechanisms, and stakeholder
pressure, the results of which are shown in Table 6. The VIF
values of dependence, positive intervention of auditing
mechanisms, and stakeholder pressure are 1.176, 1.374, and
1.266, respectively, all lower than 5, meeting the VIF
requirement. Therefore, multicollinearity among dependence,
positive intervention of auditing mechanisms, and stakeholder
pressure does not exist.

Then, we use CB-SEM analysis to verify the hypotheses.
Regarding the results from testing the hypotheses, the
relationship between increasing dependence through win—win
lean practices and resilience is supported, = 0.724, p < 0.01. The
relationship between the positive intervention of auditing
mechanisms and resilience is supported, with § = 0.918, p <
0.01. In addition, the
dependence through win—win lean practices and the positive

relationship between increasing
intervention of auditing mechanisms is also supported, and its
B =0.752, p < 0.01. Through the above combined results, H1a,
H1b, and Hlc are supported. In addition, the relationship
between increasing dependence through win—win lean
practices and stakeholder pressure is supported, with f =
0.621, p < 0.01. The relationship between the positive

intervention of auditing mechanisms and stakeholder pressure
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TABLE 5 Analysis results of Cross Loadings.

10.3389/fenvs.2022.962008

Constructs Variables (M) (D) (R) (T) (P) (E)
Increasing dependence through win-win lean practices (M) M1 0.693 0.210 0.150 0.233 0.257 0.295
M2 0.606 0.295 0.177 0.262 0.232 0.324
M3 0.595 0.173 0.127 0.260 0.198 0.191
M4 0.717 0.291 0.220 0.300 0.231 0.269
Positive intervention of auditing mechanisms (D) D1 0.321 0.660 0.311 0.312 0.197 0.430
D2 0.290 0.743 0.295 0.353 0.246 0.358
D3 0.134 0.597 0.292 0.328 0.173 0.086
Stakeholder pressure (R) R1 0.272 0.292 0.696 0.352 0.289 0.352
R2 0.186 0.310 0.656 0.354 0.229 0.363
R3 0.089 0.308 0.685 0.404 0.304 0.257
Resilience (T) T1 0.327 0.313 0.435 0.783 0.334 0.354
T2 0.208 0.390 0.359 0.677 0.334 0.273
T3 0.237 0.411 0.361 0.621 0.211 0.278
T4 0.298 0.190 0.276 0.539 0.328 0.294
Control over raw material purchases (P) P1 0.205 0.234 0.302 0.367 0.729 0.370
P2 0.248 0.189 0.248 0.324 0.750 0.393
P3 0.304 0.230 0.305 0.256 0.606 0.219
Control over production activities (E) El 0.387 0.262 0.366 0.328 0.363 0.699
E2 0.298 0.379 0.293 0.287 0.314 0.632
E3 0.232 0.337 0.306 0.328 0.294 0.686
E4 0.113 0.159 0.241 0.207 0.255 0.540
TABLE 6 Test results of multicollinearity.
Non-Standardized Standardized Regression Cofficient T Sig Multicollinearity
Regression
Cofficient
B S.E B Tolerance VIF

Constant 0.269 0.304

Dependence 0.231 0.059 0.215

Positive intervention 0.263 0.063 0.247

Stakeholder pressure 0.418 0.065 0372

is supported, and its § = 0.949, p < 0.01. Finally, the relationship
between stakeholder pressure and resilience is also supported, =
0.955, p < 0.01. Based on the above, Hle, H1f, and HI g are
supported.

In addition, we need to verify Hld and HI1 h because these
two hypotheses concern mediating effects. According to Khan
et al. (2022), bootstrapped analysis can be applied to verify the
mediation test. Specifically, mediation analysis was satisfied by
applying 5,000 bootstrap samples. In addition, we set a 95%
confidence interval. In this study, H1d verifies the mediating
effect of the positive intervention between increasing dependence
through win—win lean practices and resilience. We supposed
H1d to be Model 1. H1 h is to verify the mediating effect of
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0.884 0.378

3.881 0.000 0.850 1.176

4.136 0.000 0.728 1374

6.477 0.000 0.790 1.266

stakeholder pressure on increasing dependence through win—win
lean practices, positive intervention, and resilience. Therefore,
the relationship between increasing dependence through win—
win lean practices, stakeholder pressure, and resilience was
assumed to be Model 2-1, and the relationship between
positive intervention, stakeholder pressure, and resilience was
assumed to be Model 2-2. The analysis results of the above
mediating effects are shown in Table 7. In Model 1, although the
direct effect between increasing dependence through win—win
lean practices and resilience was not supported, the indirect effect
between increasing dependence through win—win lean practices,
positive intervention, and resilience was supported. Based on the
above, H1d is supported. Regarding Model 2-1, we find that the
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TABLE 7 Analysis results of mediating effects.

Model 1

Indirect effect

Increasing dependence through win-win lean practices - > Positive intervention of auditing

mechanisms - > Resilience

Direct effect

Increasing dependence through win-win lean practices - > Resilience
Total effect

Increasing dependence through win-win lean practices - > Resilience

Model 2-1

Indirect effect

Increasing dependence through win-win lean practices - > Stakeholder pressure - >

Resilience

Direct effect

Increasing dependence through win-win lean practices - > Resilience
Total effect

Increasing dependence through win-win lean practices - > Resilience

Model 2-1

Indirect effect

Positive intervention of auditing mechanisms-> Stakeholder pressure - > Resilience

Direct effect
Positive intervention of auditing mechanisms-> Resilience
Total effect

Positive intervention of auditing mechanisms-> Resilience

BC, Bias-corrected percentile mathod.
PC, Percentile method.

direct effect between increasing dependence through win—win
lean practices and resilience was not supported; however, the
indirect effect between increasing dependence through win—win
lean practices, stakeholder pressure, and resilience was
supported. Therefore, stakeholder pressure seems to be a
mediator. However, when we checked for Model 2-2, direct or
indirect effects between positive intervention, stakeholder
pressure, and resilience were not supported. Based on the
above, H1 h is not supported.

The relationship between resilience and control over raw
material purchases is also supported, with = 0.945 and p <
0.01. In addition, the relationship between resilience and
control over production activities is also supported, with
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Estimate 95% confidence interval
p—Value of the BC PC
BC
and PC
0.831 0.001/0.003 0.303-4.574  0.259-3.878
0.408 0.553/0.652 -3712-0372  —3.216-0.408
0.852 0.001/0.000 0.347-0.841  0.362-0.852
Estimate 95% Confidence Interval
p—value of the BC BC PC
and PC
0.505 0.007/0.009 0.097-1.934  0.088-1.816
0.113 0.760/0.758 -1211-0.607 —1.207-0.608
0.618 0.001/0.000 0.331-0.835  0.364-0.853
Estimate 95% Confidence Interval
p—value of the BC and PC BC PC
0.163 0.882/0.682 ~4.109-1.489  —3.270-1.830
4300 0.100/0.161 -0.242-5.069  —0.518-4.300
1.495 0.003/0.001 0.747-1.410  0.780-1.495

B =0.904 and p < 0.01. Based on the above, H2a and H2b
are supported.

Finally, in terms of measuring model fit, the CFI, GFI, TLI,
CMIN/DF, RMR, and RMSEA are the main indices used. All
model fit results are as follows: CFI is 0.930, GFI is 0.921, TLI is
0.916, CMIN/DF is 1.678, RMR is 0.038, RMSEA is 0.054, and
these indices all satisfy the basic requirements.

Discussion

According to the test results, we have answers to our research
questions. When win—win lean practices are established and
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combined with auditing mechanisms, which capabilities are
produced, and how can they build a stronger control system
and produce greater control force? We tried to analyse a few
successful cases and carefully observe and further verify them
through empirical testing. Based on the above aspects, we
establish answers to the research question. Actually, the
formulation of the control system depends on three critical
capabilities—dependence, the positive intervention of auditing
mechanisms, and stakeholder pressure. Considering that these
three capabilities have a positive effect and formulate a cycle as a
control system to enhance resilience, they match the concept of
RBYV, and these three capabilities are critical factors. Based on the
above, we further discuss it below.

First, through win—win lean practices, a supplier’s economic
profits will be significantly raised. However, with the increase in
economic profits from leading companies or manufacturers, the
supplier’s dependence will increase. To maintain economic
profits, suppliers usually raise their involvement intention in
terms of lean practices, which produces positive efficiency in the
formulation of lean practice environments. Close involvement
between leading companies or manufacturers and suppliers will
be promoted, and resilience will be improved significantly.
Therefore, if win—win lean practices continue to be improved,
then high dependence will maintain close involvement, lean
practices will be better, and resilience will be at a level that
can be well maintained. Based on the above, Hla was supported.

Second, when implementing auditing mechanisms
combining them with win—win lean practices, dependence
improves closer involvement; therefore, dependence will
reduce suppliers’ resistance to auditing intervention and even
lead them to accept and cooperate with auditing. At this time,
auditing will be deemed a positive intervention. Specifically,
suppliers are not always willing to accept auditing because
they view it as being similar to an intervention. However, as
the level of dependence increases through win—win lean
practices, suppliers become more cooperative. Therefore, they
accept the auditing process, which is why Hlc was supported.
Suppliers’ positive attitudes towards auditing will raise their
involvement level and will lead them to be willing to
cooperate with the auditing results to improve and formulate
a better lean practice environment. Such a positive attitude can
have a positive effect on supplier involvement in the development
of the lean practices environment, and it can raise resilience.
Therefore, H1b is supported. In addition, auditing will help
leading companies or manufacturers grasp the situation of
suppliers more deeply, and suppliers will be aware of the
resistance to auditing that may reduce the cooperation level
among leading companies or manufacturers and lead to
economic profit losses. This is similar to the control force of
leading companies or manufacturers being expanded. Based on
the above, H1d was supported.

Third, the development of green and sustainable supply

chain development has become an important issue today.
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Partners of leading companies or manufacturers in the global
supply chain are also listed and continue to be the focus. These
leading companies or manufacturers usually bear heavy social
of
sustainability. Their partners are also focused on whether they

responsibility, especially in terms environmental
cooperate with the related environmental policy of leading
companies or manufacturers. This means that with the
dependence fostered by win—win lean practices, related
stakeholders such as social and regulatory processes from
government or other firms will act as a form of pressure.
People from society will act to boycott; regulatory processes
from the government will give a consequence or industry
standard

emissions; other firms may reduce willingness to cooperate.

requirement in environment and pollution
With increasing stakeholder pressure, these suppliers will be
forced to raise their involvement level in lean practices
environment development and jointly improve environmental
sustainability. If not, these stakeholders may force leading
companies or manufacturers to reduce or even cancel their
cooperative relationships with these suppliers. In addition,
auditing reports must be announced every year to disclose the
of

environmental sustainability. Of course, this disclosure also

improvement in company circumstances in terms
depends on the supplier’s cooperation scenario. If auditing
reports disclose opportunistic behaviour from some suppliers,
causing damage, then stakeholders will pressure leading
companies or manufacturers to improve. Based on the above
aspects, the interaction between dependence and the positive
intervention of auditing mechanisms induces stakeholder
pressure, which is why Hle and HIf were supported; it also
becomes a control system and produces a stronger force to
improve suppliers” involvement in lean practices and produces
a positive effect in terms of raising resilience. Based on the above,
the relationships between Hle, H1f, and Hlg are explained.
However, our analysis results did not support Hlh, but it
reveals important information; that is, the formulation of the
control system through three capability formulations should be
based on dependence. Win—win lean practices should be
prioritized and combined with the auditing mechanism. In
addition, only the combination of dependence and positive
intervention can drive stakeholder pressure and form a
control system to improve supplier involvement, further
enhancing resilience. Alternatively, it is difficult to drive
stakeholder pressure through rare positive intervention of
auditing mechanisms.

The above aspects can be considered in terms of the RBV.
The combination of win—win lean practices and auditing
the
intervention of auditing mechanisms, and induces stakeholder

mechanisms raises dependence, improves positive
pressure. When these three strategic capabilities become a cycle,
similar to a control system, they promote the control force to
suppliers, drive supplier involvement in the formulation of lean

practice environments, and create a greater resilience to control
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suppliers’ opportunistic behaviour. This allows them to further
realize targets of sustainable supplier management, verifying the
results of H2a and H2b. Therefore, we can answer our second
research question: Does the control force have a positive effect on
increasing resilience? According to the test results, the control
force absolutely has an effect on increasing resilience. The
question is why? Specifically, raising dependence is a critical
factor; it creates a greater economic profit for the supplier, but it
is similar to trapping. When the dependence level is higher,
leading companies or manufacturers will hold greater control
force. Combined with an auditing mechanism and inducing
stakeholder pressure, this situation will form a perfect trap. If
a supplier wants to leave, then it will face serious damage to its
economic profits. Therefore, our research results provide
important insight. That is, these leading companies or
manufacturers play a critical role in improving environmental
sustainability. They need to bear social responsibility, expand
their influence and raise control force to their partners, including
suppliers.

Conclusion

This study used the RBV to explore and explain our
research questions. According to observations of a few
successful cases and test results, we explain how to build a
stronger control system and produce greater control force
through a combination of win—win lean practices and auditing
mechanisms. We explain why the control force is working to
drive supplier involvement in the formulation of lean practice
environments and further raise resilience, leading companies
or manufacturers of supply chains to realize the targets of
sustainable supplier management.

Regarding the academic implications of this study, although
too many current studies have provided different viewpoints
and suggestions regarding the issue of resilience, this study uses
a different viewpoint based on observations from real cases to
explore the research questions in combination with the RBV;
therefore, our study generates some interesting academic
implications. First, only a few studies have addressed the
concept of win—win lean practices in conference papers.
However, the few existing papers on this topic do not
explore and discuss how the concept can be applied to
sustainable supplier management. In addition, the concept
has been applied gradually in the industrial field. However,
what is lacking is a deep exploration of how it produces a
control force to drive supplier involvement in lean practices and
further promote resilience to ensure the realization of
sustainable supplier management targets. Therefore, this
study expands the literature through research questions and
verification results. Second, this study also explains why the
implementation of auditing mechanisms in combination with
win—win lean practices can build a control system and produce

Frontiers in Environmental Science

15

10.3389/fenvs.2022.962008

a control force to drive supplier involvement in lean practices
and environmental development, promote resilience to prevent
opportunistic behaviour, control supplier behaviour related to
raw material purchases and production activities, further
reduce pollution emissions throughout the whole supply
chain, and achieve the ideal level of sustainable supplier
management. Our research results provide new and different
theoretical suggestions. In terms of practical implications, the
research idea behind this study is to observe real cases; when we
prove the importance of win—win lean practices through
empirical testing, there is an important implication:
controlling suppliers through deeper dependence is not
simply about cooperation or satisfying requirements. If
dependence can be deepened through win—win lean practice
improvement, then it will reduce barriers to the improvement
of the green supply chain and to sustainable management of
suppliers. Deeper dependence can even increase the positive
impact caused by implementing relevant supplier management
approaches such as auditing mechanisms. Through the
the

intervention of auditing mechanisms, stakeholder pressure is

interaction  between dependence and positive
induced. When the control system is formulated and produces a
control force, resilience must increase and exert a greater
influence on suppliers to prevent or even avoid the
occurrence of opportunistic behaviour, further fostering
green behaviour.

Although our research results provide many valuable
suggestions, there are a few limitations. First, how to
effectively improve win—win lean practices to deepen supplier
dependence has not been explored. In addition, the research
results clarify why the combination of win—win lean practices
and auditing mechanisms is synergistic in forming resilience;
however, a method for designing an effective audit process is
lacking. Finally, we lack an exploration and measurement of
competitive and market performance when sustainable supplier
management is realized through resilience enhancement based
on the results of our analysis. Based on the above research
limitations, future research can address these two limitations

in greater depth.
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