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ABSTRACT This study aims to explore the impact of supply chain dynamic capabilities on the construction
of sustainable competitive advantage. This paper takes Chinese private manufacturing enterprises as the
research object, and we also use statistical methods such as correlation analysis and hierarchical regression
for empirical testing. Research shows that supply chain sensing has a positive impact on supply chain
agility and supply chain adaptability; supply chain agility and supply chain adaptability have a positive
impact on the sustainable competitive advantage of enterprises; environmental dynamics does not have a
significant regulating effect on the relationship between supply chain sensing and supply chain adaptability.
This research guides Chinese private manufacturing companies to focus on cultivating supply chain dynamic
capabilities to reasonably respond to changes in the market environment, thereby promoting sustainable
competitive advantages.

INDEX TERMS Supply chain dynamic capability, short-termfinancial performance, sustainable competitive
advantage, environmental dynamics.

I. INTRODUCTION
In 2015, the State Council of China issued the ‘‘Made in
China 2025’’, a guiding document for the development of
the manufacturing industry, which put forward the basic
principles of strategic development of ‘‘based on the current
and looking to the long-term,’’ and required to effectively
improve the core competitiveness and sustainable develop-
ment capabilities of the manufacturing industry to adopt
significant changes in the economic development environ-
ment [1]. As an essential part of the socialist market economy,
Chinese private manufacturing enterprises are inherently
sensitive to the market environment and have flexible mech-
anisms. They have invested heavily in optimizing industrial
structure, promoting technological innovation, and promot-
ing transformation and upgrading. However, unlike China’s
state-owned and foreign-funded manufacturing companies,
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many private manufacturing companies started late, have
not yet accumulated strong technical capabilities, and face
issues such as poor management and operational experience
and serious brain drain [2]. Under this circumstance, study-
ing how Chinese private manufacturing companies can per-
ceive the changes in the market environment and effectively
adopt response mechanisms to promote sustainable growth
and development of the company is one of the important
research topics for achieving the strategic goals of ‘‘Made in
China 2025’’ [3].

With the rise of emerging technologies such as the Internet
of Things and artificial intelligence, China’s private manu-
facturing enterprises face unprecedented pressure from many
aspects, such as intensified competition in the global market
and rising resource costs [4]. The originally scattered enter-
prises gradually realize that it is difficult to survive in such
a large environment only by their ability. How to dynami-
cally manage the internal resources of each enterprise in the
supply chain, identify and obtain the corresponding external
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resources of the supply chain, effectively adjust the overall
structure and process of the supply chain to quickly identify
and respond to the market demand in the dynamic environ-
ment, build the dynamic ability to cope with environmental
changes, and make the whole supply chain play a 1 + 1 > 2
collaborative role. It is increasingly becoming the key for
manufacturing enterprises to obtain sustainable competitive
advantage and improve enterprise performance [5], [6].

As one of the critical capabilities of the whole supply chain
to maintain competitive advantage, supply chain dynamic
capability is indispensable in developing enterprises [7].
In recent years, more and more scholars have introduced
supply chain dynamic capability into the research of Chinese
enterprises. After combing the literature at home and abroad,
found in the past the study of dynamic capability theory
mainly embodied in the definition and constituent elements of
dynamic capability, the forming mechanism and construction
mechanism, the relationship between dynamic capability and
performance, the dynamic capability theory in production
operation, marketing, international business, organizational
change, social responsibility and public management in the
areas of application, etc. [8]–[10]. In addition, contingency
theory holds that organizational behavior (market perception,
resource selection behavior) can produce higher performance
only when matched with the corporate environment (environ-
mental dynamism). Still, previous studies have ignored the
role of environmental factors in creating sustainable compet-
itive advantage.

Therefore, this study takes ‘‘how Chinese private manufac-
turing enterprises obtain a sustainable competitive advantage
by building the dynamic capability of the supply chain’’
as the starting point, focuses on the performance mecha-
nism of dynamic capability, takes the research of Day and
Wensley [11] as the theoretical basis, and draws on the views
of Teece [12] and Aslam et al. [13] for reference. This paper
identifies three types of supply chain dynamic capabilities:
perception, agility, and adaptability. Environmental dynam-
ics are introduced as a moderating variable, and empirical
research is conducted to investigate the mechanism and path
for enterprises to improve short-term financial performance
and sustainable competitive advantage by building supply
chain dynamic capabilities under a dynamic environment.

II. REVIEW AND HYPOTHESES
A. DYNAMIC CAPABILITY THEORY
Dynamic capability is defined as the ability of an enterprise
to integrate and reconstruct resources to adapt to changes
in the external environment to reasonably explain how an
enterprise can identify and understand market changes in
the rapidly accelerating environment to obtain and main-
tain competitive advantages [14], [15]. This is an impor-
tant driving force for companies to adapt to changes in the
fast and dynamic business environment and to perceive new
opportunities and threats. Since the ‘‘dynamics’’ embodied
in the dynamic capability theory are consistent with the
‘‘unpredictable’’ and ‘‘rapidly turbulent’’ characteristics of

today’s super-competitive environment. Therefore, dynamic
capabilities have opened up new and beneficial ways for
companies to avoid market risks and enhance the sustain-
ability of competitive advantages by integrating internal and
external resources under the continuous changes of the mar-
ket and institutional environment [16], and have gradually
become a research hotspot in the current strategic man-
agement field [17]. And it has been further developed and
improved by scholars [18].

Dynamic capabilities are different from basic capabili-
ties. They are high-level capabilities embedded in the daily
organizational process of an enterprise and act based on
basic capabilities. They can promote the improvement of
essential capabilities, thus driving enterprises to update,
adjust and reconfigure their resources and core capabilities
to continuously obtain the core competitive advantages of an
enterprise [19].

Dynamic capability theory focuses on converting the enter-
prise’s resources (knowledge/technology, etc.) into products
or services and paying excess value to customers. On the
one hand, this transformation encourages companies to adapt
to industry changes in a faster, more accurate, and creative
way, reflecting the ‘‘dynamic’’ characteristics, that is, match-
ing the dynamic changes of the external environment [20];
On the other hand, this transformation is also conducive
to enterprises to obtain sustainable competitive advantages,
highlighting the meaning of ‘‘ability,’’ that is, how a company
can maintain core competitiveness for a long time. Dynamic
capabilities explain the essence of enterprise capabilities and
ability evolution affected by environmental changes, and
determine the decisive factors and processes affecting the
survival and development of enterprises, which effectively
make up for the lack of resource-based theory [21].

B. RESEARCH MODEL
The resource-based theory emphasizes that resources are the
source for enterprises to obtain competitive advantages; that
is, diversified resources are distributed in various degrees
among enterprises, and the heterogeneity of each enterprise is
solidified over time. For China’s private manufacturing enter-
prises, the demand for products is increasingly diversified and
personalized. The dynamic change of themarket environment
may lead to the rapid consumption of excess profits brought
by enterprise resource sharing. Therefore, private manufac-
turing enterprises must focus on building and cultivating
resilience to adapt to changes in the external environment,
namely dynamic capability, to promote enterprises to build
new competitive advantages. Strong dynamic ability can
drive enterprises to continuously reuse, integrate and config-
ure enterprise resources and processes, and quickly respond
to and meet customer market demand to coordinate and
match with the turbulent market environment. At the same
time, the complexity and variability of the external market
constantly erode the equilibrium stability previously achieved
by enterprises, so the static interpretation of the resource-
based theory of enterprises should be organically combined

130234 VOLUME 9, 2021



T. Lyu et al.: Understanding Sustainable Competitive Advantages of China’s Private Manufacturing Enterprises

FIGURE 1. The research model.

with dynamic capability theory after being fully extended.
Therefore, Chinese private manufacturing enterprises must
constantly update their resources and optimize dynamic
capabilities to obtain sustainable competitive advantages to
remain invincible in the market competition. Because of this,
following the research logic of ‘‘supply chain dynamic capa-
bility – a sustainable competitive advantage of enterprises’’
and combining fundamental theories such as resource-based
theory and dynamic capability theory, the research model,
as shown in Figure 1 below, is constructed to deeply reveal
the function relationship and influence mechanism of sup-
ply chain dynamic capability on the sustainable competitive
advantage of enterprises. This paper analyzes the necessity
of supply chain node enterprises to maintain sustainable
competitive advantage from the perspective of the dynamic
capability tomake up for the deficiency of existing theoretical
research.

C. SUPPLY CHAIN DYNAMIC CAPABILITY,
ENVIRONMENTAL DYNAMICS, AND
COMPETITIVE ADVANTAGE
1) SUPPLY CHAIN DYNAMIC CAPABILITY
The application management of dynamic capabilities in sup-
ply chain strategic decision-making is becoming more com-
mon. The dynamic capability of a supply chain is regarded
as the changeability of the supply chain. Blome et al. [22]
viewed the flexibility and agility capabilities of each node
of the supply chain as two aspects of the dynamic capa-
bilities of the supply chain. Defee and Fugate [23] defined
the dynamic capability of the supply chain as the capability
that the upstream and downstream enterprises in the supply
chain have common learning and innovation capabilities to
improve the original supply chain structure configuration.
Cao [24] pointed out that the theory of enterprise dynamic
capability can be extended to supply chain management in
the supply chain environment. Still, there is little research
on the dynamic capability of the supply chain. Based on
the information obtained from the critical events in sup-
ply chain management, the essential factors of the dynamic

capability formation of the supply chain are analyzed using
the grounded method. Beske et al. [25] stated that the
dynamic capability of a supply chain is the ability of the
complex network chain structure of the supply chain to turn
adverse situations into advantages when facing external mar-
ket changes and to deal with inter-enterprise relations.

Through combing, it is found that although scholars have
explained the basic meaning of supply chain dynamic capa-
bilities based on their research purposes, there is a consensus
among many definitions that supply chain dynamic capabili-
ties integrate the dynamic capabilities of upstream and down-
stream enterprises and play an essential role in responding
to future demand [26]. This study defines the concept of
supply chain dynamic capabilities as starting from the overall
benefits of the supply chain, through mutually beneficial
incentive strategies to enablemulti-stakeholders to participate
in cooperation, integrate and configure corporate resources
and processes to ensure that each sub-capability is consistent
with the initial strategy. At the same time, the ability to rapidly
identify and respond to market requirements in a dynamic
environment ensures that the supply chain continues to gain
a competitive advantage.

From the perspective of supply chain response to market
environment change, this paper divides the essential compo-
nents of supply chain dynamic capability into three aspects:
supply chain sensing, supply chain agility, and supply chain
adaptability. Among them, supply chain sensing helps the
node enterprises of the supply chain identify and explore
the external market information, which is the basic ability
of the dynamic ability of the supply chain and the prereq-
uisite for the rapid construction of other sub-abilities. After
the supply chain has an insight into the market situation,
it needs to quickly integrate and reorganize internal and
external resources according to the environmental situation
to seize opportunities. Supply chain agility is the core ability
to enhance the competitiveness of the supply chain. Supply
chain adaptability mainly guides the supply chain to adjust
in organizational structure and internal process, to give full
play to the role of internal and external resources of enterprise
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integration on the fundamental structural change of supply
chain, and is the endogenous driving force of the dynamic
capability of the supply chain.

The change perception of supply chain enterprises to the
environment includes reflecting the change of consumer
demand and competitors’ strategy. Enterprises can get the
corresponding business opportunities by perceiving environ-
mental changes in the supply chain or dealing with the
turbulence more calmly. The perception content of each
node enterprise of the supply chain to external market
changes includes the responses of suppliers and stakehold-
ers, the structural changes of the industry and the market,
the evolution and development trend of industrial competi-
tion and cooperation, and the changing trends of customer
demand [27]. In the face of market changes, supply chain
enterprises with good market perception ability are more
likely to make a positive response quickly. Market perception
helps enterprises prepare for market changes and formu-
late structure, technology, and policies to respond to mar-
ket changes effectively [28]. In the input of raw materials,
fuel, and power, the manufacturing industry has significant
natural monopoly characteristics and a high market entry
threshold [29], which shows that market perception is essen-
tial for enterprises. At the same time, market perception
encourages companies to understand the development trend
of technology and the market to adjust the supply chain in
time to respond to the rapid changes in the environment.
Therefore, to improve the supply chain’s agility in the short
term, companies at each supply chain node need to be aware
of the business opportunities and challenges in the market
environment for the first time. The supply chain’s insight and
perception of the market environment can help companies tap
potential market demand and development trends. Suppose
core companies cannot capture industry and market informa-
tion trends as soon as possible. It is difficult for the supply
chain to adjust its structure in time to achieve effective oper-
ation when opportunities and challenges come. Schoenherr
and Swink [30] believe that supply chain adaptability reduces
the constraints of companies on changing product or ser-
vice demand through insight into new resources, product
commercialization, and listing activities, thereby responding
to the ‘‘structural changes’’ of the market. To achieve this
transformation, Sheel and Nath [31] believe that it is neces-
sary to search for and perceive this structural transformation
in advance and then adjust the supply chain structure to
achieve long-term supply chain design decisions. Bharadwaj
and Dong [32] proposed that systematic market perception
activities can keep pace with market changes by capturing
market data, identifying key patterns and other activities,
which can help each node enterprise in the supply chain to
improve and configure the supply chain structure reasonably
according to the external environment, to achieve the state
of ‘‘sharing weal and woe’’ between the enterprise and the
environment, to adapt to long-term and fundamental changes.
Therefore, we believe that the ability of supply chain man-
agers to perceive and scan the market, interpret and respond

to change signals is the key trigger factor for long-term supply
chain restructuring (supply chain applicability).

The speed of informationization reform gradually accel-
erates, leading to sharp fluctuations of the economic sys-
tem, which makes the traditional focus of supply chain
management migrate with the market environment changes.
Only when the supply chain has the flexible function to
adapt to the continuous shift of the focus of supply chain
management can it make the real-time structural adjustment
to cope with the fundamental changes of the environment.
Eckstein et al. [33] believe that supply chain adaptability
contributes to supply chain agility. Specifically, supply chain
agility requires enterprises at each node of the supply chain to
quickly deal with changes in demand, such as customer pref-
erences, and changes in supply, such as delivery failures [22].
If a business is involved in the ongoing development of
its suppliers and logistics infrastructure, it can cope with
delivery failures. Similarly, if a company monitors changes
in customer demand over time, it can respond to changes
in consumer preferences. Through adaptability, enterprises
create tension in the supply chain [34] to more actively adapt
to and reasonably respond to changes in the system and the
environment, that is, to enhance the agility of the supply
chain. We believe that the ability to reconfigure the supply
chain structure according to the market demand (supply chain
adaptability) is the basis for enterprises to develop supply
chain agility. Based on the above analysis, the following
hypotheses are proposed:

Hypothesis 1 (H1). Supply chain sensing has a positive
effect on supply chain agility.

Hypothesis 2 (H2). Supply chain sensing has a positive
effect on supply chain adaptability.

Hypothesis 3 (H3). Supply chain adaptability has a posi-
tive effect on supply chain agility.

2) ENVIRONMENTAL DYNAMICS
With the support of information technology, the decision-
making level of private manufacturing companies has
been dramatically improved, but the impact of environ-
mental uncertainty has not been reduced. Therefore, the
environment is a variable that small and medium-sized
private manufacturing enterprises must consider, and it is
an essential regulatory variable of supply chain manage-
ment [35]. Environmental dynamism describes the change
degree and predictability of the external environment faced
by enterprises [36]. The highly turbulent environment makes
companies face rapid changes in industry technology, con-
stant changes in customer preferences, continuous and large
fluctuations in product demand and material supply, and end-
less emergence of competitors [37]. To gain a firm foothold
in the industry, enterprises need to realize real-time control of
the external dynamic environment by perceiving the dynamic
changes of their environment. The enhancement of environ-
mental dynamics makes companies feel the changes in the
external environment more strongly, which also dramatically
promotes companies to constantly review themselves and
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consolidate the basis of supply chain perception capabilities
to achieve timely insights into the external environment.
At the same time, the highly volatile environment is more
likely to generate market opportunities and stimulate enter-
prises to enhance their awareness of self-innovation [37].
The emergence of environmental dynamics has stimulated
the construction of supply chain sensing, and the develop-
ment of supply chain sensing has collected more information
for enterprises. The enterprise absorbs the external informa-
tion collected by the supply chain sensing and transforms it
into enterprise thinking to provide supply chain agility [38].
Therefore, when the highly volatile external environment
appears, the supply chain sensing can assist each node com-
pany in the timely awareness of the business opportunities
and challenges in the external environment. It is convenient
for the company to adjust strategic measures in time to make
a more agile and positive response and make forward-looking
preparations for the long-term development of enterprises in
the future [28].

A highly turbulent environment is more likely to produce
more market development opportunities. It is an important
way for the forerunners of enterprises to obtain benefits
from the market or technology [37]. Based on sufficient
insight into environmental dynamics, supply chain sensing
can help companies at various nodes search and perceive
the development opportunities in the market environment in
advance. Under the influence of environmental dynamics,
enterprises can absorb the available knowledge related to
the external environment, promote enterprises to improve the
adaptability of the supply chain in a short time, and effectively
configure the supply chain structure to provide stable sup-
port for enterprises to make full use of market development
opportunities [39]. In addition, with the increasing degree
of scarce resources and the intensification of environmental
dynamics, to seize more market shares, enterprises will give
full play to their perception ability to grasp and predict the
external environment in time and improve their adaptability to
technological change andmarket uncertainty, to enhance their
market position. Based on the above analysis, the following
hypotheses are proposed:

Hypothesis 4 (H4). Environmental dynamics positively
affect the relationship between supply chain sensing and
supply chain agility; in a highly dynamic environment, supply
chain sensing has a more significant impact on supply chain
agility than in a less dynamic environment.

Hypothesis 5 (H5). Environmental dynamics have a pos-
itive regulatory effect on the relationship between supply
chain sensing and supply chain adaptability. In a highly
dynamic environment, supply chain sensing has a more sig-
nificant impact on supply chain adaptability than in a less
dynamic environment.

3) COMPETITIVE ADVANTAGE
In the constantly changing market competition environment,
an enterprise can’t have a certain competitive advantage for
a long time [40]. Under the threat and attack of peers, its

dominant position will eventually dissipate gradually [41].
Suppose an enterprise wants to obtain a sustainable competi-
tive advantage. In that case, it must be based on its resources
and capabilities to exchange energy with the outside world
to continuously accelerate the speed of innovation and make
up for and replace the original gradually dissipating com-
petitive advantage by continually creating new competitive
advantages during its development period [42]. However,
enterprises hope to make a competitive advantage with more
excess profits than their peers in the short term and hope
to keep creating new competitive advantages by using their
resources and capabilities to resist competitors’ attacks in a
long time [43]. The actual content of sustainable competitive
advantage is that enterprises can provide more consumer
surplus and producer surplus in the long-term development
process. In the ever-changing product market environment,
enterprises can have different forms of competitive advantage
that can create excess profits for a long time. The essence
of sustainable competitive advantage is that enterprises can
provide more consumer surplus and producer surplus in the
long-term development process. In the constantly changing
product market environment, they can have different forms
of competitive advantage that can create excess profits for
enterprises for a long time. Therefore, sustainable compet-
itive advantage is a wavy link chain composed of com-
petitive advantage groups with various manifestations and
cyclic superposition within a certain period. In the long-
term development process of an enterprise, only through the
continuous integration, reconfiguration, and energy exchange
of internal and external resources and capabilities can the
enterprise create a new round of competitive advantage to
replace the original uncompetitive competitive advantage
that is dissipating. And finally, form the sustainability of
maintaining competitive advantage [44]. Figure 2 shows the
process of creating a sustainable competitive advantage for
enterprises.

It can be seen from the figure that with the changes in
the external environment, through the continuous creation of
competitive advantages and the realization of a virtuous circle
of corporate competitive advantages, companies canmaintain
their current competitive advantages. Therefore, companies
should start to create a new round of competitive advantage
when the previous competitive advantage is about to dissi-
pate. In this way, when the original competitive advantage
dissipates, the latest round of competitive advantage has
begun to enter the forming period, and this cycle continues
to create new ones. Only with a competitive advantage can
an enterprise obtain a natural, sustainable competitive advan-
tage. Therefore, we believe that short-term performance is
the basis of long-term competitive advantage. Based on the
research results of Fang and Zou [45], we use financial perfor-
mance to measure the short-term performance of enterprises.
Based on the above analysis, the following hypotheses are
proposed:

Hypothesis 6 (H6). Short-term financial performance has
a positive effect on Sustainable competitive advantage.
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FIGURE 2. Creation model for enterprise sustainable competitive
advantage.

Irfan et al. [46] believe that excellent enterprises need
the upstream and downstream enterprises of the supply
chain to respond quickly to short-term demand changes, that
is, relying on the agility of the supply chain as support.
Blome et al. [22] defined supply chain agility as an enter-
prise’s ability to respond to market changes, such as changes
in demand patterns (quality, quantity, diversity, etc.) and
shortages or interruptions in supply patterns. The primary
focus of supply chain agility is to maximize customer effi-
ciency, that is, service level and product or service qual-
ity, which will directly affect the organization’s financial
performance. Husada et al. [47] point out that enterprises
can respond to external changes efficiently, quickly, and
responsibly, called ‘‘supply chain agility.’’ In this paper, sup-
ply chain agility is defined as the ability of supply chain
node enterprises to respond to the changes of market supply
and demand quickly through business process integration
or reorganization across enterprises under the unpredictable
and uneven external environment to effectively avoid risks
and reduce the occurrence of some uncertain events. It is
believed that improving the agility of the supply chain is
helpful to realize the cooperation and coordination between
the upstream and downstream partners of the supply chain,
to respond to the changes of the market environment before
the competitors, provide customers with higher quality and
more unique products/services, and enhance the competitive
advantages of the upstream and downstream enterprises and
the whole supply chain.

Affected by the dynamic fluctuation of the external envi-
ronment, the supply chain is aware of the need to deal
with this fluctuation more positively [48], [49]. As a result,
more and more supply chain scholars pay attention to sup-
ply chain agility, which becomes an essential ability to
help organizations quickly and effectively adjust strategies
to respond to short-term changes [50]. Through rapid and
accurate response to market changes, supply chain agility can
effectively shorten the development cycle of new products,
improve the launch frequency of new products, and improve
the reliability of product delivery. It can help enterprises
achieve the synchronization of supply and demand in the
turbulent market environment and even achieve the scale
effect of large-scale customized production to bring good rev-
enue for enterprises in the short term [51]. Gligor et al. [52]

proposed that supply chain agility has a direct relationship
with return on assets, while Inman et al. [53] linked profitabil-
ity (return on investment and return on sales) with supply
chain agility under the guidance of experience. In addi-
tion, supply chain agility can also help enterprises identify
threats and opportunities in the market environment in a
timely and accurate manner, which is conducive to improv-
ing the adaptability of enterprises with the advantage of
small cost [22], [54]–[56], to effectively avoid unknown risks
in the market, seize potential opportunities in the market,
and obtain competitive advantages in the turbulent market
environment [57]. It can be said that supply chain agility
can effectively improve the ability of enterprises to adapt to
market development and further help enterprises to build sus-
tainable competitive advantage. Based on the above analysis,
the following hypotheses are proposed:

Hypothesis 7. Supply chain agility can promote competi-
tive advantage.

Hypothesis 7 (H7a). Supply chain agility has a positive
effect on short-term financial performance.

Hypothesis 7 (H7b). Supply chain agility has a positive
effect on Sustainable competitive advantage.

Teece [12] pointed out that high-level adaptive ability
shows dynamic ability. Eckstein et al. [33] defined supply
chain adaptability as the ability of an enterprise to make sup-
ply chain design changes. It needs to restructure the supply
chain to adapt to long-term market changes, which is much
more thorough and long-term than the change pursued under
the concept of supply chain agility. Aslam et al. [13] believe
that adaptability usually involves the evolution of organiza-
tional form. The key to the improvement of adaptability is
that the internal elements of the organization should adapt
to the external environmental factors. In this paper, supply
chain adaptability is defined as the ability of the supply
chain to respond to the perceived long-term and fundamental
changes in a time. Specifically, it can make the upstream and
downstream enterprises of the supply chain keep a coping
state at all times to fully adjust and reconstruct the origi-
nal configuration, structure, and process of the supply chain
according to the external situation. Fundamentally change the
nature of the supply chain to build a more stable structure to
obtain a sustainable competitive advantage.

As one of the attributes of the supply chain, supply chain
adaptability can understand the long-term and fundamental
changes of the supply chain and the market environment.
Through the flexible adjustment and effective exploration
of the supply chain configuration, adaptability can be used
to identify and capitalize on the market opportunities [6].
Based on the effective response to the external environ-
ment and the timely reception of customer demand changes,
supply chain adaptability can help enterprises steadily expand
market share and provide strong support for the short-term
financial performance of enterprises. In addition, enterprises
can balance internal resources and customer demand through
the adaptability of the supply chain to adapt to the change
of environment. Bharadwaj and Dong [32] propose that
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fast-paced thinking and innovation will bring more signifi-
cant challenges to enterprises in an uncertain environment.
The stronger the adaptability of enterprises, the stronger the
competitive advantage of enterprises. We believe that supply
chain adaptability enables supply chain members to adjust
according to the situation to obtain the expected competitive
advantage [53]. Based on the above analysis, the following
hypotheses are proposed:

Hypothesis 8. Supply chain adaptability can promote a
competitive advantage.

Hypothesis 8 (H8a). Supply chain adaptability has a pos-
itive effect on short-term financial performance.

Hypothesis 8 (H8b). Supply chain adaptability has a pos-
itive impact on sustainable competitive advantage.

III. METHODOLOGY
A. SAMPLE AND PROCEDURES
In order to ensure the quality of the data from the source,
based on the research questions and the results of the inter-
view research, the research sampling standards have been
established. First of all, because the research question is to
explore how the supply chain of Chinese private manufactur-
ing companies actively adapt to changes in the environment,
the sample companies are generally required to be in an
environment that is not too stable, or at least to face challenges
in this regard. Secondly, because the dynamic capabilities of
the supply chain need to be cultivated and activated in the
enterprise, the sample enterprises are formally established
and operated normally for at least one year. The questionnaire
is filled in by the relevant personnel who are familiar with
the situation of the enterprise, such as the president, general
manager and other senior managers of the enterprise.

In this study, field survey and e-mail were used to conduct
questionnaire survey and obtain data. With the help of the
social relations of tutors, relatives and friends, questionnaires
were sent to the top managers of private manufacturing enter-
prises in Beijing, Shandong and Liaoning province in China.
From June to July 2021, 457 questionnaires were collected.
Excluding the incomplete and extremely regular invalid ques-
tionnaires, 333 valid questionnaires were obtained, and the
overall effective rate was 72.9%. The characteristics of sam-
ple enterprises are shown in Table 1.

B. MEASURES
In order to improve the validity of the questionnaire,
we mainly refer to the relevant mature scales and interview
data at home and abroad when designing the questionnaire,
and on this basis, combined with the actual situation
of China’s private manufacturing industry, we adjust the
scale slightly. All the variables were evaluated by Likert
5 scale. 1-5 represents the degree of recognition of the sub-
jects for the content described in the measurement items.
1 means totally disagree, 5 means totally agree. Accord-
ing to Aslam and other research results [13], the dynamic
capability of supply chain is divided into supply chain
sensing, supply chain agility and supply chain adaptability.

The specific measurement scale combines the research of
Mathivathanan et al. [26] and Hamid et al. [44]. The scale
of supply chain perception includes 5 items, the scale of
supply chain agility includes 4 items, and the scale of supply
chain adaptability includes 5 items. Using the method of
Jaworski and Kohli [58], the environmental dynamism is
measured from the aspects of the overall market variability,
the speed of technology and demand change, with a total
of four items. Performance mainly refers to the research
of Li and Atuahene-Gima [59], and is measured from two
aspects of short-term financial performance and long-term
competitive advantage, with a total of 8 measurement items.

IV. DATE ANALYSIS
A. SCALE VALIDITY AND RELIABILITY
First, this study uses SPSS 26.0 and AMOS 23.0 statistical
analysis software to test the reliability and structural validity
of the scale. It can be seen from Table 2 that the Cronbach’s
α value and CR value of all scales are greater than 0.7,
which indicating a good measurement reliability. Secondly,
the convergent validity and discriminant validity of each
study variable were investigated. As can be seen fromTable 2,
the standardized factor load of all the measurement items is
greater than 0.6, and all of them are significant at the level
of 0.01. At the same time, the average variation extraction
amount AVE of each variable is greater than 0.5, showing
a good convergent validity, and the square root of AVE is
basically greater than the absolute value of the correlation
coefficient of each latent variable, indicating a good discrim-
inative validity.

B. RESULTS OF GENERAL DESCRIPTIVE ANALYSIS
Pearson two-sided test was used as descriptive statistics
and correlation analysis. The analysis results of the mean,
standard deviation and correlation coefficient of the related
variables are shown in Table 4. The correlation coefficients
among the variables are all less than the critical value of 0.75,
which basically eliminates the problem of multicollinearity,
and provides a preliminary basis for subsequent hypothesis
testing.

C. HYPOTHESES TESTS
We tested our hypotheses via hierarchical regression analysis.
Table 5 shows the hypothesis test results among the three
dimensions of supply chain dynamic capabilities and the
moderating effect of environmental dynamics. First of all,
the supply chain agility is taken as the dependent variable, and
the enterprise’s size, the age of establishment and the industry
as the control variables are used to construct Model 1, and the
overall fitting effect of the model is poor. On this basis, after
adding the supply chain sensing as an independent variable,
namely Model 2, the model explanatory power is greatly
improved, and the fitting effect is better. At the same time,
Model 2 shows that there is a significant positive correlation
between supply chain sensing and supply chain agility (r =

0.468, p < 0.001). Model 3 shows that there is a significant
positive correlation between supply chain adaptability and
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supply chain agility (r = 0.492, p < 0.001). Model 6 shows
that there is a significant positive correlation between sup-
ply chain sensing and supply chain adaptability (r = 0.597,
p < 0.001). Therefore, Hypothesis 1, Hypothesis 2, and
Hypothesis 3 are all supported. According to model 4 in
Table 5, the interaction between supply chain sensing and
environment dynamics has a significant positive impact on
supply chain agility (r = 0.143, P < 0.01), while Model 7
shows that environment dynamics does not play a signifi-
cant regulating role in the relationship between supply chain
sensing and supply chain adaptability (r = 0.063, P > 0.05).
Therefore, Hypothesis 4 is supported, and Hypothesis 5 is
not confirmed. In order to explain the role of environmental
dynamics more clearly, the regulating effect of environmental
dynamics on the effect of supply chain sensing on supply
chain agility is drawn. It can be seen from Figure 3 that com-
pared with a less dynamic environment, in a highly dynamic
environment, the positive correlation between supply chain
sensing and supply chain agility is higher, which once again
supports Hypothesis 4.

Table 6 shows the hypothesis test results between
short-term financial performance and sustained competitive

advantage, as well as between supply chain agility and sup-
ply chain adaptability to short-term financial performance
and sustainable competitive advantage. Model 14 shows that
there is a significant positive correlation between short-term
financial performance and sustained competitive advantage
(r = 0.433, p < 0.001), so Hypothesis 6 is supported.
Model 9 and model 10 show that supply chain agility (r =

0.428, P < 0.001) and supply chain adaptability (r = 0.407,
P< 0.001) are positively correlated with short-term financial
performance. Similarly, Model 12 and Model 13 show that
supply chain agility (r = 0.345, p < 0.001) and supply chain
adaptability (r= 0.393, p< 0.001) are significantly positively
correlatedwith sustainable competitive advantage. Therefore,
Hypothesis 7 and Hypothesis 8 are supported.

A summary of the results for all hypotheses is shown
in Table 7.

V. DISCUSSION
A. GENERAL RESULTS DISCUSSION
In recent years, more and more companies regard the imple-
mentation of supply chain management as a strategic mea-
sure to enhance their core competitive advantages [66], [67].

TABLE 1. Statistics of sample characteristics (N = 333).

TABLE 2. Reliability, aggregation and discriminant validity of research variables.
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TABLE 3. Results of confirmatory factor analysis.

TABLE 4. Mean, standard deviation and correlation matrix of each variable (N = 333).

supply chain sensing can provide core companies with
opportunities for the exchange and sharing of internal and
external resources and information to promote the effec-
tive development and smooth implementation of the entire
supply chain activities. Its application in management prac-
tices has attracted more and more scholars’ attention. Under
this research background, this paper takes Chinese private
manufacturing enterprises as the research object, based on
the resource-based view and dynamic capability theory, and
uses various research methods such as literature analysis,
interview and empirical analysis to deeply explore how the
dynamic capability of supply chain can promote the con-
struction of sustainable competitive advantage. The main
conclusions are as follows:

Supply chain awareness is a prerequisite for supply
chain agility and adaptability. This finding resonates with

Aslam et al. [8] emphasizing the importance of market per-
ception for supply chain agility and supply chain adaptability.
Only when supply chain managers can first perceive market
opportunities and threats, the agility and adaptability of the
supply chain are necessary. After perceiving opportunities
and threats, managers can react in two ways. In the short
term, supply chain agility enables companies to quickly
change their products and services according to the number
and diversity of customers’ requirements. From a long-term
perspective, supply chain adaptability can help companies
understand end customers, understand product life cycles,
and continue to develop new suppliers. Therefore, market
perception not only helps supply chain companies quickly
understand market changes, but also helps them improve
their decision-making regarding execution and reconfigura-
tion capabilities. At the same time, the empirical test results
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TABLE 5. Multiple regression results for supply chain agility and supply chain adaptability.

FIGURE 3. Moderating effect of environmental dynamics on the
relationship between supply chain sensing and supply chain agility.

also show that supply chain adaptability can also effectively
promote the improvement of supply chain agility. This con-
clusion shows that the adaptability of the supply chain can
maintain long-term response to market changes by changing
the resource base and structure of the supply chain. Fur-
thermore, when the enterprise is facing the changing market
demand, the adaptability of supply chain can promote the
agility of supply chain and bring short-term response with
immediate results, so that the enterprise can grasp the market
opportunity in time and further meet the customer demand.

The empirical results show that the positive effects of sup-
ply chain agility and supply chain adaptability on short-term
financial performance and sustainable competitive advantage
are verified. Supply chain dynamic capability helps enter-
prises to provide real-time and reliable supply chain operation
resources, breaking the original ‘‘resource island’’, so as to
provide a basis for enterprises to make supply chain man-
agement decisions. Supply chain agility and supply chain
adaptability help enterprises adapt to changes in the external

environment and provide opportunities for related informa-
tion resources to be synchronized and integrated on their
supply network. This is conducive to enterprises at all nodes
of the supply chain in responding to market demands, thereby
improving short-term financial performance. Based on the
agile response and rapid adaptation to the external environ-
ment, it provides support for enterprises to establish sustain-
able competitive advantages in line with development trends.
At the same time, the improvement of short-term financial
performance levels also lays the financial foundation for
subsequent enterprises’ sustainable competitive advantages.

Environmental dynamics play a positive regulating role
between supply chain perception and supply chain agility.
Dynamic environmental changes are more likely to inspire
enterprises to strengthen the awareness of building percep-
tion capabilities, thus promoting enterprises to improve their
ability to timely respond to customer needs in the short term,
actively make rapid responses to opportunities and challenges
in the market, and respond to various changes in a reason-
able and effective way. This also means that environmental
dynamics enhance the dependence of supply chain agility
on supply chain sensing. Environmental dynamics has no
significant positive adjustment effect between supply chain
sensing and supply chain adaptability. The main reason may
be: highly turbulent environmental conditions have higher
requirements for supply chain awareness. When the supply
chain sensing is enhanced, it means that the enterprise can
obtain more external information technology resources at the
same time, which puts forward higher requirements on the
supply chain adaptability. However, there is limited space for
enterprises to improve their adaptability in a short period of
time, which is easy to cause more pressure on enterprises,
resulting in limited space for them to play their adaptability.
Therefore, environmental dynamics cannot play its regulatory

130242 VOLUME 9, 2021



T. Lyu et al.: Understanding Sustainable Competitive Advantages of China’s Private Manufacturing Enterprises

TABLE 6. Multiple regression results for short-term financial performance and sustainable competitive advantage.

TABLE 7. Summary of the results for all hypotheses.

role between supply chain sensing and supply chain adapt-
ability. In addition, the reason why this conclusion is not
confirmed may also be that enterprises need to have more
mature agile capabilities. Only by adjusting the supply chain
structure well, can an enterprise actively respond quickly
and flexibly to various short-term external changes, can the
speed of enterprise adaptability be improved, so that timely
feedback under the influence of environmental dynamics can
be realized. Therefore, this conclusion once again confirms
the importance of supply chain agility.

B. MANAGERIAL IMPLICATIONS
The diversification and individuation of consumer demand
and the application of the Internet and information technol-
ogy have made market competition gradually developed from
traditional competition between enterprises to competition
between enterprise alliances, that is to say, he competi-
tion among supply chains in the industry. Dynamic supply
chain capability can accelerate the continuous integration
and reconstruction of available resources for enterprises to
plan a more reasonable and efficient operation scheme to
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respond to the rapid changes in market, technology and other
environmental aspects, so as to catch up with the develop-
ment of other related enterprises’ supply chains. However,
in this highly volatile and changing environment, we found
that many small and medium-sized private manufacturing
enterprises have relatively weak ability to rationally allo-
cate internal and external resources to cope with market
changes, leading to cases of near bankruptcy everywhere. The
research results of this paper provide reference and guidance
for supply chain managers to assist private manufacturing
enterprises to build sustainable competitive advantage by
strengthening dynamic capabilities. The specific manage-
ment implications are as follows:

Pay attention to the construction and investment of supply
chain dynamic capability. Many Chinese private manu-
facturing enterprises started relatively late, have not yet
accumulated strong technical capabilities, lack of sufficient
management experience, financial support and competitive
advantage support. Under the competition between supply
chains in the industry, the construction of supply chain agility
and supply chain adaptability is crucial for private manufac-
turing companies at each node of the supply chain to improve
short-term financial performance and sustainable competitive
advantage. To realize the effective construction of dynamic
capabilities among enterprises also depends on the discovery
of supply chain sensing. Supply chain sensing is an effec-
tive tool for companies at each node in the supply chain
to ‘‘receive information antennas.’’ the application of sup-
ply chain perception ability helps each enterprise to identify
external changes and gather heterogeneous resources, so as to
ensure that each node enterprise can achieve timely feedback
in the resource transmission process, and improve the coop-
eration level and the efficiency and quality of resource infor-
mation transmission [64]. Therefore, private manufacturing
companies need to be aware of the importance of accelerating
the process of resource internalization, provide substantial
assistance to the development of corporate resource inter-
nalization, guide companies to increase the construction of
supply chain perception capabilities, and promote the effec-
tive cultivation of inter-company perception capabilities. And
strive to provide supporting support from policy, personnel,
and physical objects, so that enterprises can influence the
realization of organizational goals through implementation,
improvement of perception ability foundation and manage-
ment skills.

Strengthen the understanding of environmental dynamics,
cultivate the dynamic ability of supply chain to build sus-
tainable competitive advantage. When facing the dynamic
changes of the environment, enterprises should first have a
comprehensive understanding and cognition of the external
environment, mainly including the market employment envi-
ronment and situation, the industry development trends, the
understanding of the upstream and downstream companies in
the supply chain, and even the competitors in the same indus-
try, and timely grasp the update of production technology and
the diversified changes of customers’ demand for products.

Specifically, companies at each node of the supply chain can
predict future development trends of this industry by paying
attention to recent relevant policies and theoretical develop-
ment trends, so as to seize new opportunities that companies
may come at any time based on these research trends, and
gain more say in the market than competitors. In addition,
relevant information can also be obtained in the exchange
of activities. Enterprises can actively participate in business
activities such as industry associations and economic forums
to communicate with each other unsuspectingly, and then
grasp the development trends of the industry.

When facing sudden environmental pressure, enterprises
need to rely on supply chain agility to play a key role. This
ability is a supply chain competition strategy that emphasizes
time, and requires them to make rapid and accurate judgment
on potential demand with their supply chain. During the
operation process of upstream and downstream enterprises
in the supply chain, enterprises can adjust the quantity and
price of products in a timely manner by observing the supply
and demand relationship in the dynamic market environment,
so as to keep the whole supply chain in a continuous dynamic
state and quickly improve better products / services for cus-
tomers. In addition, by strengthening the transmission of
information and capital flows between upstream and down-
stream enterprises in the supply chain, real-time monitoring
of the operating conditions and transactions of core enter-
prises can also be realized, and then improve the response
speed of the core enterprises of the supply chain to the exter-
nal market environment.

Supply chain agility can only restructure the resources
within the limited conditions to respond to the changes of
the external environment quickly, while supply chain adapt-
ability determine the structure of enterprise supply chain
in the future, which responds to the ‘‘structural transfor-
mation’’ of the market by changing the design of supply
chain. Therefore, when adjusting the supply chain structure,
enterprises should consider changing the working process
between departments through flexible and diverse working
modes and communication methods, and constantly update
the original business activities to ensure the continuous oper-
ation of the supply chain. Secondly, whether the setting
of organizational structure mode is reasonable also affects
the construction of sustainable competitive advantages of
enterprises. According to the operational requirements and
characteristics of enterprises, organizational structure can be
transformed from functional to process, vertical to flat, and
a business process-oriented organizational structure can be
established. In addition, enterprises should also reduce con-
straints on the response to changing demand for products or
services by discovering new resources (such as rawmaterials)
and solving problems (such as product commercialization
and rollout), mitigate uncertainties in the supply chain and
effectively deal with the remaining uncertainties. In addition,
the development and implementation of corresponding new
strategies to adapt to environmental changes, so thatmanufac-
turing enterprises continue to obtain higher than the industry
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average level of profit performance, promote the long-term
maintenance of sustainable competitive advantage.

C. LIMITATION AND FUTURE RESEARCH
This paper systematically analyzes the relationship between
the dynamic capability of supply chain and the construction
of sustainable competitive advantage, deeply excavates the
internal mechanism between them, makes a certain theoret-
ical contribution, and gives some practical enlightenment.
However, due to the complexity of supply chain dynamic
capability and the construction of sustainable competitive
advantage and the restriction of individual factors, there are
still some deficiencies to be further studied in the future.

This paper mainly studies the private manufacturing enter-
prises in Qingdao, Yantai and Liaoning of China. There may
be differences in the cognition of the relationship between
supply chain dynamic capability and sustainable competitive
advantage among private manufacturing enterprises in differ-
ent regions. Therefore, whether the conclusions of this study
can be applied to the global scope needs further analysis.
Future research can expand the effective sample size, so that
the collected data is more representative, and the conclusions
are more universal.

In this study, the time for collecting questionnaires using
the questionnaire method is relatively concentrated, so the
data collected are cross-sectional data. In fact, the dynamic
capabilities of the supply chain have dynamic characteristics,
which cannot reflect the changes in the dynamic capabilities
of the supply chain and the sustainable competitive advantage
of the enterprise over time. In the future, longitudinal data
research can be considered to have a more accurate under-
standing of the evolutionary laws of dynamic capabilities
between enterprises, so as to deeply explore the relationship
between the dynamic capabilities of the supply chain and
the sustainable competitive advantage of enterprises, and
improve the persuasiveness of the research conclusions.
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