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Abstract: Although the importance and benefits of logistics integration in omni-channel (OC) retailing
have been discussed in the literature, the impacts of logistics integration from the dimension of
internal and external logistics remain unknown. To fill this gap, this study aims to investigate the
relationships among internal and external logistics integration capabilities, supply-chain integration
(SCI), and financial performance (FP) in OC retailing based on the dynamic capability view. An
empirical study is conducted based on a survey of 230 OC retailers in China’s market. Factor analysis
and regression analysis are conducted to examine the hypotheses of the proposed conceptual model.
The quantitative analyses show that the internal logistics integration capability is significantly related
to the external logistics integration capability, and they both have positive effects on SCI, while
the external logistics integration capability generates a higher impact (i.e., almost 1.5 times that
of the internal logistics integration capability). The numerical results also demonstrate that the
logistics integration capabilities and SCI have similar positive effects on FP (i.e., all the relevant
regression coefficients show values around 0.25), and SCI plays a partial intermediary role in the
relationships between logistics integration capabilities and FP. Furthermore, the quantitative evidence
addresses the fact that the FP is not influenced by OC retailers’ characteristics, indicating a fair
business environment in the OC retail industry.

Keywords: omni-channel retailing; logistics integration capability; supply-chain integration; dynamic
capability view

1. Introduction

China’s retail market has become one of the largest marketplaces in the world. In
2021, China’s online retail market kept growing steadily, becoming a key driver for growth,
employment and consumption. China’s online retail sales hit RMB 13.1 trillion in 2021, up
14.1% year-on-year, 3.2 percentage points higher than the year before [1]. In addition, the
scale of China’s physical retail market continues to expand, and its format continues to
innovate. China’s government encourages retailers to integrate online and offline channels,
and it guides them to gradually improve their levels of informatization. Retailers are
being motivated to integrate their offline logistics, services, and experiences to enjoy the
advantages of online business, capital, and information flows while expanding intelligent
and networked omni-channel (OC) layouts [2]. OC retailing occurs with the integration of
offline physical and online digital sale channels, providing consumers with a seamless and
consistent shopping experience by eliminating channel differences [3–5].

The outbreak of COVID-19 has led to a surge in online customer demand, and brick-
and-mortar retail has been seriously affected by the epidemic and urgently needs to be
transformed and upgraded. OC retailing can quickly realize channel conversion through
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the deep integration of offline brick-and-mortar retail and online retail, thus show advan-
tages in the face of supply chain risks brought by the epidemic, promoting cost reductions
and efficiency increases, and achieving high-quality development of the retail industry [6].
Therefore, in the post-pandemic era, under the encouragement and guidance of the gov-
ernment, a number of retailers in China are seeking new breakthroughs in the OC retail
business, providing consumers with more comprehensive shopping experiences, enter-
tainment, and social interactions. For example, as one of the largest traditional domestic
retailers in the electronics sector, Suning has created the OC business mode across online
and offline channels based on the integration of their supply chain among two sale channels,
and in doing so, has formed sustainable competitive advantages. However, the retailers
still face several problems in the process of developing OC retailing in China. For example,
some CEOs stated that they face the dilemma of being unable to respond quickly to changes
in market demand [7].

Because it is the only contact between retailers and customers in OC retailing, and
given the fact that it directly affects customer satisfaction, OC retail logistics is viewed
as the focus of OC retailing in the literature [8,9]. Especially when epidemic prevention
and control are more stringent and the daily order volume basically doubles, logistics
should also be regarded as the core of OC retailing in practice [10]. Recent studies have
also addressed logistics integration in OC retailing. For example, the integrated inventory,
picking, delivery, and return activities of order fulfillment were identified as dominant
developmental areas for retail logistics in the transition from multi-channel to OC retail
strategies [11]. Some other studies highlighted the benefits of logistics integration in OC
retailing. For example, the integration capabilities of logistics technologies, organizations,
and management determined the success of OC retail strategies and the ability to create
competitive advantages for the supply chain [12]. The positive effects of logistics integration
on performance and sales were also found in OC retailing [13,14].

Although the importance of logistics integration in OC retailing and the potential
benefits it brings have been discussed in the literature, most studies were qualitative.
There has been limited quantitative research on the impact of logistics integration on OC
retailers’ performance. In fact, there was a total lack of research on OC retail logistics and
more scholars were encouraged to become involved [15]. From a systematic literature
review, scholars have found that the domain of supply chain management and inventory
management in the OC environment is still absent [16]. From a holistic review of OC-related
studies, Nguyen et al. (2022) found that most studies in the logistics and supply chain
theme concern logistics and supply chain network design, last-mile distribution, inventory
and warehouse management, and reserve logistics [17]. That is, among the small amount
of quantitative research, most scholars focused on the scope of logistics integration. For
example, Song et al. (2019) conducted a scope-based study to examine the impacts of
logistics integration on the operational and financial performance (FP) of OC retailers from
the perspective of logistics information, process, and organization [18]. Mirzabeiki and
Saghiri (2020) found that integration of the information systems of logistics is crucial in
making omni-channels more efficient and consumer-responsive [19]. They also focused on
building an integrated distribution network for OC retail logistics [20,21]. However, the
impacts of logistics integration from the dimension of internal (inside the retailers) and
external (between retailers and their logistics partners) logistics remain unknown. Thus,
we summarize the research gap in Table 1. To fill this research gap, this study aims to
empirically analyze the effectiveness and mechanism of the impacts of internal and external
logistics integration capabilities on FP while considering logistics information, process, and
organization to provide guidance for OC retailer development. A dynamic capability view
(DCV) provides a theoretical lens to the empirical study. More in detail, this study attempts
to answer the following research questions:

RQ1: How do OC retailers’ internal logistics integration capabilities influence their external
logistics integration capabilities?
RQ2: How do OC retailers’ internal and external logistics integration capabilities impact SCI?
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RQ3: How do OC retailers’ internal and external logistics integration capabilities and SCI affect FP?

Table 1. Research gap.

Research Gap References

Research
Method

Most of the studies on the impact of logistics integration on
OC retailers’ performance were qualitative.
Quantitative research was limited.

[15,17]

Research
Content

The measurement of the impact of logistics integration on OC
retailer’s performance is mainly from the perspective of
content, such as information, process and orgaization.
The impacts of logistics integration from the dimension of
internal and external logistics remain unknown.

[17,18]

The remainder of this study is laid out as follows. Section 2 reviews related literature
on OC retailing, logistics integration in OC retailing, and SCI and firm performance with
the application of DCV. Section 3 describes the conceptual model. Section 4 illustrates the
research methodology. Section 5 shows the analysis results. Section 6 provides implications
based on the discussion, and Section 7 concludes the paper.

2. Literature Review
2.1. Omni-Channel Retailing

With the rapid technological advancements in the past few years, the way consumers
interact with retailers has dramatically changed. Customers could access information, com-
pare offers, purchase and pay for the offerings via numerous touchpoints. Furthermore, the
COVID-19 pandemic accelerated changes both in consumer behavior (e.g., the increasing
adoption of digital touchpoints) and retailer strategies (e.g., the expansion of “click-and-
collect” options) [22,23]. Therefore, OC retailing, a retail strategy used to synergistically
manage a myriad of touchpoints with the goal of providing consumers with seamless and
consistent shopping experience, is considered the future of retailing [4,5].

The basic characteristics of OC retailing can be summarized as follows: more extensive
and diverse channel types, higher channel visibility and disappearance of channel bound-
aries, transformation of shopping experience connotation and maximization of purchase
value. As a result, OC retailing can also be called seamless retail [24]. We can under-
stand OC retailing from two perspectives, both from the perspective of retailer operation
management and from the perspective of consumer experience.

Consequently, to remain competitive and enhance the purchasing process, many
leading retailers are focusing on the OC retail strategy to connect all possible touchpoints
between in-store and online experiences [25]. For example, ACE Hardware, an OEM
to world’s leading door hardware brands, connects acehardware.com and Ace App to
consumers’ local Ace Hardware stores, enabling over 75% of the population to be reached
within 15 min. Thus, ACE Hardware is considered to be positioned as the fastest and
most convenient OC retailer. Walmart Inc., with more than 10,500 stores and numerous
Ecommerce websites in 20 countries, has continuously improved its OC retail strategy
by increasing user access via APPs, innovating user experience in shopping-guided VR
venues, optimizing delivery services, and adding offline experience areas.

2.2. Logistics Integration in OC Retailing

In OC retailing, customers can seamlessly switch between traditional stores, online
channels, and mobile channels depending on their preferences [24]. Thus, it is crucial to
meet customer’s needs in OC retailing [26]. However, as OC retailing develops, customer
demands on retailer inventory accuracy and real-time tracking ability increase, posing new
challenges to OC retail logistics [27]. Especially in the post-pandemic era, the surge in
online customer demand has also put forward challenges in logistics responsiveness [6].
Therefore, to improve the level of logistics customer service in OC retailing, which is
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defined as the abilities or skills to meet the customer’s requirements and expectations,
chiefly in terms of the time and place of deliveries [28], OC retailers should offer a variety
of delivery and returns options (e.g., home delivery and in-store returns), and provide
timely delivery and return services [29]. Meeting the consumer needs mentioned above
makes OC logistics complex and multi-fold. Thus, for retailers in rapidly changing OC
retail markets, it is mandatory to strengthen the integration of internal cross-channel and
external cross-organization functional activities [15]. The importance of OC retail logistics
integration has been confirmed by scholars. For example, logistics integration facilitates
SCI, which creates more business opportunities and improves customer experience [30].
Thus, firm performance could be comprehensively improved in OC retailing. Moreover,
logistics integration should be a strategic priority when implementing the OC strategy [31].

Internal logistics integration of OC retailers aims to integrate the logistics activities
among different retail channels within the enterprise [11]. Scholars have conducted in-
depth discussions on the contents and functions of OC internal logistics integration. For
example, a typology of internal logistics networks in OC grocery retailing was built and
the advantages of different warehousing, picking, internal transportation, and last-mile
delivery systems were presented [32]. Internal logistics process integration could reduce
the costs related to redundancy and duplication, thus producing an attractive market for
customers while advancing long-term profit goals [33].

External logistics integration of OC retailers aims to integrate the logistics activities
between OC retailers and external logistics service partners, which refer primarily to third-
party logistics (3PLs) [34]. In the practice of retailers implementing OC retail strategies, the
demand for rapid access to products both in retail stores and online shops has made retailers
reliant upon external logistics partners to reach the fringes of their customer network [35,36].
Therefore, 3PLs that cooperate with OC retailers are very important because they are
responsible for a retailer’s home delivery, which interfaces with customers [8], and manage
the hourly arrival rates of e-commerce orders [37]. Scholars have conducted in-depth
discussions on the contents and functions of OC external logistics integration. For example,
external logistics integration with 3PLs was divided into information, organizational, and
process integration [34]. By conducting multiple case studies and using multiple sources
of data, scholars indicated that the integration of the information systems of logistics
service providers was crucial in making omni-channels more efficient and consumer-
responsive [19]. Effective external integration with 3PLs not only allows OC retailers to
respond rapidly to customer needs, but also fosters customer satisfaction and the effective
allocation of resources while increasing operational efficiency [38]. This can positively
affect an OC retailer’s competitive advantage and FP as well [39].

Furthermore, several studies claim that internal integration positively affects external
integration, due to the fact that organizations must first develop the former through
system, data, and process integration before they can engage in meaningful external
integration [40,41]. Therefore, for OC retailers, the integration of internal logistics will be
realized earlier than that of external logistics. Since OC retailing is still in its infancy, retailers
are more inclined to first carry out cross-channel logistics integration within enterprises.
Thus, it is particularly important to study the benefits of an OC retailer’s internal logistics
integration. However, researchers have called for further quantitative studies to test these
impacts [4], indicating that some gaps exist. First, the number of relevant quantitative
studies on the effect internal logistics integration has on external logistics integration is
still small; second, the impacts of an OC retailer’s logistics integration capability on its
performance from internal and external dimensions remained unexamined [18]. Therefore,
this study fills the academic gap by quantitatively examining the impact of internal logistics
integration capability on external logistics integration capability, and the effectiveness and
mechanism of their impacts on a retailer’s FP in OC retailing.
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2.3. SCI and Firm Performance

Previous studies have discussed the impact of SCI on firm performance and its en-
hancers. By reviewing related studies on the relationship between SCI and firm perfor-
mance, we found that a number of studies revealed that the internal and external integration
of logistics and supply-chain activities were beneficial to financial efficiency (e.g., cost reduc-
tion and profit and return-on-assets improvement), operational effectiveness (e.g., reduction
in lead time and stock-out, increase in order fill rate, and improvement of flexibility and
delivery reliability), managerial improvement (e.g., better quality standards and optimized
human resources), and social benefits (e.g., environmental sustainability) [41–46]. However,
some scholars have argued that SCI could have a negative impact on firm performance
because, when the level of SCI is high, it can lead to a wastage of resources and the emer-
gence of opportunistic behaviors [47–49]. For example, Zhao et al. (2015) showed that the
impact of SCI on firm FP could reflect an inverted U-shape, which means that excessive or
insufficient SCI could undermine its positive impact on firm FP [48]. Thus, there is no full
agreement on SCI impact.

Many studies have also identified and analyzed the factors that affect SCI. For example,
Huo et al. (2016) found that strategic supply-chain cooperation and IT integration had
positive impacts on SCI [50]. Yu et al. (2017) concluded that IT and marketing capabilities
positively affected SCI [51]. Song et al. (2019) conducted empirical research and found
that logistics information and organization integration capabilities were crucial factors
affecting SCI [18]. Song and Song (2021) revealed that human capital has a positive impact
on SCI in OC retailing [40]. Furthermore, some scholars noticed the mediating role of SCI
on firm performance. For example, Zhao et al. (2015) found that top management support
had a positive impact on firm FP by influencing SCI [48]. Kim (2017) found that IT could
not directly affect firm performance. However, it indirectly had a positive impact on firm
performance through SCI [52]. Feng et al. (2017) revealed that guanxi indirectly affected
firm operational performance through SCI and implied that it was vital for managers to
recognize the mediating role of dynamic SCI capabilities [53].

Despite the relatively mature studies related to SCI and its relationship with firm
performance, some gaps still exist. First, most of the extant research objects were manufac-
turing firms, a small number were 3PLs, and only a few were retailers. Thus, contributions
in the context of OC retailing remain absent. Second, there have been few quantitative stud-
ies examining the impact of logistics integration capabilities on SCI and none for internal
and external logistics integration capabilities. Moreover, owing to the lack of consistent
conclusions, it is easy for retailers to become skeptical about the significance of SCI and
doubtful about the benefits of the OC retail strategy. Therefore, it is necessary to carry
out research that identifies the factors that determine the success of SCI and examines the
benefits that retailers can obtain from OC retailing. For this purpose, this study examines
the impacts of internal and external logistics integration capabilities on SCI and its impact
on retailer FP in the context of OC retailing.

2.4. Dynamic Capability View

Understanding and explaining the source of a firm’s competitive advantage has always
been a core issue in strategic management research. The dynamic capability view (DCV)
has gradually developed and attained acceptance [54]. The DCV argues that dynamic
capability reflects a firm’s ability to integrate, build, and reconfigure its internal and
external competences to address rapidly changing external environments. It reflects a kind
of comprehensive ability of an enterprise to obtain sustainable competitive advantages [55].

Given that customer demand is highly unstable, and that customer requirements
for order response, goods distribution, and real-time tracking have increased [27,37], the
development of OC retailing is characteristic of a dynamic environment. Especially in the
COVID-19 era, retailers are facing a high degree of dynamics and competition [56,57]. In
such an environment, retailer’s internal logistics integration across different channels can
help them to respond to customer orders quickly and efficiently [58] and the external logis-
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tics integration between retailers and 3PLs can help them to better respond to the customer
requirements for timely deliveries and real-time tracking of goods [19,37], so as to provide
customers with a satisfactory shopping experience and improve the competitiveness of OC
retailers by reducing logistics costs [27]. Therefore, both the internal and external logistics
integration capabilities of OC retailers can be viewed as their dynamic capabilities to cope
with rapidly changing customer demand in OC retailing.

Studies have also provided evidence that logistics integration capabilities can be
viewed as dynamic capabilities that reduce supply-chain risk, enhanced agility, and secure
sustainable competitive advantages. For example, logistics capabilities helped in mitigating
supply-chain uncertainty and risk by optimizing integrative processes [59]; for firms to
obtain a sustainable competitive advantage, logistics integration capabilities were of vital
importance [33]; logistics integration could have a positive impact on the sustainability
performance of the supply chain from a DCV perspective [60]; logistics integration was
positively related to supply-chain agility, which has a significant impact on firms’ competi-
tive capabilities via the DCV [61,62]. Additionally, many studies have leveraged SCI as a
dynamic capability [53,63,64]. For example, by building a conceptual and empirical model,
a detailed explanation why SCI helped firms to improve agility in the face of supply-chain
risks was provided [64].

Therefore, the DCV is a suitable theory supporting our research because we explore
the impacts of two logistics integration capabilities (i.e., internal and external) and SCI,
which can both be viewed as dynamic capabilities affecting retailer FP in the context of
the rapidly changing OC retailing environment. Moreover, the DCV is mostly applied to
manufacturing firms in the existing research, with little attention being paid to retailers.
Therefore, this study broadens the scope of application of the DCV to the rapidly changing
OC retailing environment.

3. Conceptual Model

Based on the DCV, this paper examines the relationships among retailers’ internal
and external logistics integration capabilities, SCI, and FP in OC retailing. The conceptual
model is illustrated in Figure 1, and the rationale is explained afterward.
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The DCV suggests that the ability to integrate is a key factor affecting dynamic capabil-
ities [55]. According to the DCV, internal logistics integration capability can be regarded as
a dynamic capability, which helps retailers to deal with the changing environment and gain
competitive advantages; that is, the stronger the internal logistics integration capability, the
stronger the OC retailer’s response ability to rapidly changing customer orders [27]. In OC
retailing, since consumers have access to an increased variety of shopping channels, if the
level of logistics integration among channels is insufficient, retailers will probably lose their
competitive advantages [3,65], whereas high-level internal logistics integration can ensure
excellent performance for OC retailers and can generate competitive advantages. This, in
turn, promotes long-term, stable strategic cooperation with their partners [66], which pro-
motes the external logistics integration of retailers with 3PL partners. Additionally, existing
studies have argued that internal integration is an antecedent to external integration, which
means that a firm’s internal integration is regarded as the primary precondition of external
integration [67]. They claimed that firms must first develop their internal system, data, and
process integration before they can engage in external integration [40,41]. Thus, in the early
stage of OC retailing development, retailers are more inclined to first carry out internal
logistics integration in practice so as to promote subsequent external logistics integration
with 3PLs. Therefore, we hypothesize the following:

H1. A retailer’s internal logistics integration capability is positively related to their external logistics
integration capability in the context of OC retailing.

As OC retailing develops, consumer expectations for order responses and delivery
times increase [27]. Thus, the fulfillment processes of OC retail ordering require integrated
internal and external logistics with both forward and reverse capabilities [11]. An effi-
cient integrated logistics process can compress the uncertainty arising from changes in
consumer orders, volatilities in demand, and fluctuations in delivery time [33]. From
DCV theory, logistics integration can also help in minimizing supply-chain uncertainty
and risk, increasing its sustainability and agility [59–61]. Moreover, logistics integration
played a vital role in the integration and coordination of supply chains because it could
establish cooperation networks not only within the organization, but also with upstream
and downstream partners [68]. By integrating the logistics of internal channels and exter-
nal partners, OC retailers could realize the sharing of inventories and processes and the
integration of orders, which would help them improve the integration and the competitive
advantage of the overall supply chain [39,69]. The integration of logistics issues facilitated
the integration of supply chain and reduced the total costs in OC retailing [30]. Both an OC
retailer’s logistics information integration capability and logistics organization integration
capability had significant positive impacts on the level of SCI [18]. Therefore, we reach the
following hypotheses:

H2. A retailer’s internal logistics integration capability is positively related to SCI in the context of
OC retailing.

H3. A retailer’s external logistics integration capability is positively related to SCI in the context of
OC retailing.

On the basis of the DCV theory, SCI is widely considered a dynamic capability for
coping with environmental uncertainties [63,70]. This dynamic capability is a multi-
dimensional resource reconfiguration capability that enables firms to improve market
perception and market-oriented ability, to respond to environmental changes, and to under-
stand customer needs [55]. In the context of OC retailing, some researchers confirmed this
view by proposing that a well-structured supply chain based on an integration strategy
could be both effective and responsive to customer needs [4,71]. Therefore, it is helpful to
eliminate operational costs caused by customer demand uncertainty and non-value-added
activities [49,72,73]. In the literature, a high level of SCI can help in reducing inventory lev-
els and increasing market share, thus improving financial indicators [74–76]. Furthermore,
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it was also confirmed in OC retailing that the level of a retailer’s SCI had a significantly
positive impact on its FP [18]. Therefore, we hypothesize the following:

H4. A retailer’s SCI is positively related to FP in the context of OC retailing.

Logistics process integration is an important measure of a firm’s competitiveness [74],
which is also true in the context of rapidly changing OC retailing [8]. While gaining compet-
itive advantages, logistics integration can also help firms reduce costs and increase profits
because of better production plans and controls, goods deliveries, customer service, and
improved productivity [68,77]. On the one hand, an efficiently integrated logistics process
could reduce the costs related to redundancy and duplication and was necessary to produce
an attractive market for customers while advancing long-term profitability goals [33]. On
the other hand, supply-chain members were willing to share information about logistics in
an integrative relationship to improve overall performance in terms of cost and quality [77].
In OC retailing, channel-integrated warehouses designed for retailers and 3PLs enable
firms to improve their responses to seasonal demands and rapid growth in demand, and
also help them to reduce logistics costs [19,27]. In the context of OC retailing, internal
retailer information and organization integration capabilities of logistics management were
positively related to external information and organization integration capabilities, which
positively affected FP [34]. Therefore, we reach the following hypotheses:

H5. A retailer’s internal logistics integration capability is positively related to FP in the context of
OC retailing.

H6. A retailer’s external logistics integration capability is positively related to FP in the context of
OC retailing.

4. Methodology
4.1. Research Process

An empirical study was conducted based on a survey of OC retailers in China. The
detailed research process used in assessing the hypothesized conceptual model was based
on a three-step procedure, as is shown in Figure 2. First, a data pre-test was applied to
examine the reliability of the collected data. Second, factor analysis was conducted to
identify the factor groups based on the common characteristics of the identified measured
items and to test the validity of the hypothesized factor construct. Lastly, hierarchical
regression analysis was employed to examine the hypotheses of the proposed conceptual
model and the effects of the control variables.
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4.2. Measures and Survey Development

In this study, each factor was measured using multiple variables identified from
previous studies. In the literature, many researchers promoted information, process and
organization integration as the key measures of OC integration [11,18]. Thus, our mea-
sured items in each factor involved these three dimensions. Specifically, internal logistics
integration capability (II) is measured by internal information integration, internal process
integration and internal organization integration among different channels [43,47,77–80].
External logistics integration capability (EI) is measured by external information integration,
external process integration and external organization integration with 3PLs [75,76,81–84].
The same goes for supply chain integration (SCI) [85]. In addition, this study uses FP to
test the benefits of adopting the OC retail strategy because the OC retailing concept is still
in its infancy in China, and financial indicators are suitable for short-term examinations.
In referring to the previous research results of scholars, financial performance (FP) is mea-
sured by revenue, operations cost, return on equity, return on investment and the return on
assets [38,43,47]. Table 2 presents detailed information on the measured items.

Table 2. List of measured items.

Measurement Variables Item Reference(s)

Internally integrated IS II1

[43,47,77–80]

Real-time information sharing II2
Internal mechanism for information confidentiality II3

Logistics process integration among channels II4
Internal joint decision-making II5

Specialized team for joint decision-making II6

Information sharing with 3PLs EI1

[75,76,81–84]

Unified data interface EI2
Joint inventory management with 3PLs EI3

Trans-organizational working team EI4
Regular communication with 3PLs EI5

Compatibility of organization culture EI6

Effective coordination among departments SCI1

[85]
Effective coordination among channels SCI2
Information integration with partners SCI3

Process integration with partners SCI4
Organization integration with partners SCI5

Revenue FP1

[38,43,47]
Operations cost FP2

ROA FP3
Return on Equity FP4

Return on investment FP5

We designed a questionnaire based on these identified items and divided it into
two parts. In the first part, the overall characteristics of logistics integration capabilities
and the SCI of OC retailers were evaluated, whereas the improvements of retailer FP
caused by the adoption of the OC retail strategy were investigated in the second part.
The Likert scale was adopted to measure the items [86]. The respondents were asked to
determine the strength of their agreement with each statement based on a five-point scale
(1 = definitely disagree; 5 = definitely agree). Before we launched the questionnaire, a pilot
test was conducted by interviewing eight logistics and supply chain professionals who
were part of the top management department in retailing to ensure the questionnaire’s
content validity. Concerns were raised that some respondents might not understand the
professional academic terms used in the questionnaire, leading to the re-wording of some
questions to improve clarity and validity.

Additionally, the retailer’s attributes were also considered. Several extant studies have
shown that larger and older firms achieved higher levels of SCI and outperformed their
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counterparts and new entrants because of their additional resources and abilities [18,87].
As an important characteristic of firms in China, stated-owned retailers are more likely to
achieve better performances because of their deeper understanding of relevant policy [43].
Moreover, retailers with a higher product variety (PV) are more likely to provide consumers
with products that match their needs, which results in the firms’ better performance in the
context of OC retailing [8]. Therefore, firm age, firm size, firm ownership, and PV were
applied as control variables in our model and were investigated based on the questionnaire.
Firm age was measured by the number of years that a firm had been in the Chinese market;
firm size was measured by annual sales in the previous fiscal year in millions of RMB;
and firm ownership distinguished between firms that were state-owned, local-private,
joint-venture, and foreign. Finally, as PV was defined as the assortment of products a
firm provided over a specific period [88], it was measured by its number of stock-keeping
units (SKUs).

4.3. Sample Selection

To gather empirical evidence, we chose a sample of OC retailers in China’s market.
There are a few reasons for this. First, China exists as the world’s second largest consumer
market and the largest online retail market [89]. Second, China’s government encourages
retailers to integrate online and offline channels to create an OC retailing model [2]. Third,
retailers in China’s market are actively exploring the integration of online and offline sale
channels to provide customers a seamless shopping experience.

To obtain a representative sample, we randomly selected 700 retailers that were regis-
tered members of the China General Chamber of Commerce (CGCC). In total, 700 question-
naires were designed via an e-survey instrument and emailed to retailers by CGCC as a
website link, and the top managers were asked to answer the questionnaire anonymously to
increase the usable response rate. Since these members are physical retailers, we first asked
whether the retailer was implementing an OC strategy and had taken channel integration
measures. Only the retailers who had conducted an OC strategy were allowed to answer
the follow-up questions in the questionnaire, and every question was mandatory to answer.
Each respondent was given four weeks to answer the questionnaire. A reminder was sent
at the end of the second week. Many firms responded, but some claimed that they were
unprepared or that they had not yet considered OC retail strategies. On the basis of a
comprehensive check of returned products, 230 usable questionnaires were accepted, trans-
lating to a response rate of 32.9 percent. These 230 retailers, having either established their
own official websites or cooperated with e-commerce platforms, are actively integrating
online and offline sale channels and developing OC retail strategies. We then tested non-
response bias based on the differences between early and late responses [90]. By comparing
the late responses (86) obtained after the reminder email with the early responses (144), we
found that the t-test results showed no significant differences, suggesting that non-response
bias was not a concern. The profiles of the respondents and their firms are summarized
in Table 3.

Table 3. Profile of respondents and their firms.

Characteristics Percentage (%)

Firm age (number of years in Chinese market)
<5 21

5–10 23
11–15 16
16–20 13
>20 27



Sustainability 2023, 15, 9053 11 of 22

Table 3. Cont.

Characteristics Percentage (%)

Firm size (annual sales in RMB M)
<50 17

50–100 14
100–200 9

200–2000 25
>2000 35

Ownership of the firm
State owned 40
Local private 50

Foreign 4
Joint venture 6

Number of SKU
<500 52

500–1000 14
1000–5000 12

5000–10,000 4
>10,000 18

5. Analysis Results
5.1. Preliminary Study

To ensure the suitability of collected data for the factor analysis, a Kaiser–Meyer–Olkin
(KMO) measure of sampling adequacy and Bartlett’s test were conducted [91]. The result
of the KMO test for the whole dataset was 0.948, and Bartlett’s test for sphericity showed
a satisfactory result. Therefore, both measures indicated that the dataset was suitable for
factor analysis.

5.2. Exploratory Study

Factor analysis was performed to analyze the interrelationships among many vari-
ables and to explain them in terms of their common underlying factors. The information
contained in the original variables was organized into a smaller set of dimensions with a
minimum loss of fidelity. Exploratory factor analysis (EFA) was first employed using SPSS
25.0. Through the principal component analysis method, 22 measurable variables were
loaded on four factors, as shown in Table 4. The cumulative variance explained by the four
factors was 0.770, and the alpha value of each group was higher than the recommended
0.70 benchmark [92], indicating good reliability. Therefore, 22 variables could be explained
by the four factors named in the conceptual model.

Table 4. Results of EFA.

Item Factor 1 Factor 2 Factor 3 Factor 4

II1 0.768
II2 0.729
II3 0.749
II4 0.674
II5 0.700
II6 0.506
EI1 0.610
EI2 0.644
EI3 0.640
EI4 0.775
EI5 0.741
EI6 0.647
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Table 4. Cont.

Item Factor 1 Factor 2 Factor 3 Factor 4

SCI1 0.672
SCI2 0.838
SCI3 0.522
SCI4 0.829
SCI5 0.598
FP1 0.773
FP2 0.794
FP3 0.786
FP4 0.789
FP5 0.813

Mean 3.608 3.621 3.503 3.745
S.D. 0.769 0.757 0.811 0.737

Cumulative variance explained 0.201 0.396 0.589 0.770
Cronbach’s α 0.929 0.933 0.916 0.936

5.3. Confirmatory Study

Confirmatory factor analysis (CFA) was then conducted using SPSS AMOS 21.0. By
drawing and fitting the model, we assessed the adequacy of the goodness-of-fit of the
underlying factor structure. Table 5 shows that the model was acceptable because the
overall model fit was adequate based on the results of the main fit indices (χ2(187) = 1.697,
RMSEA = 0.055, CFI = 0.973, GFI = 0.891, AGFI = 0.852, NFI = 0.937, and TLI = 0.966).
Convergent validity was tested using a t-value that was statistically significant to the factor
loading [93]. Table 5 shows that all t-values exceeded the critical ratio at the 0.05 level of
significance. Therefore, these 22 variables were significantly related to the specific factor
construct, and we could verify the posited relationships among the variables and constructs.
Item reliability refers to the R2 value in the observed variables, and these were accounted for
by the latent variables influencing them. Thus, R2 could be used to measure the reliability
of observed items [94]. Table 5 shows that the R2 values of all variables were greater than
0.3, indicating the acceptability of the results [95]. Thus, the t-value and R2 values further
provided sufficient evidence of convergent validity.

Table 5. Parameter estimates of CFA.

Factor Item Standardized
Factor Loading t-Value R2

Factor 1:
Internal integration (II)

II1 0.79 - 0.63
II2 0.85 17.83 0.72
II3 0.77 14.38 0.59
II4 0.83 13.81 0.68
II5 0.83 13.80 0.68
II6 0.81 13.55 0.66

Factor 2:
External integration (EI)

EI1 0.85 - 0.72
EI2 0.81 15.05 0.66
EI3 0.87 16.97 0.75
EI4 0.79 14.50 0.62
EI5 0.86 16.88 0.75
EI6 0.86 14.50 0.75

Factor 3:
Supply chain integration (SCI)

SCI1 0.86 - 0.75
SCI2 0.80 14.52 0.63
SCI3 0.81 15.83 0.65
SCI4 0.80 14.90 0.64
SCI5 0.86 16.70 0.73
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Table 5. Cont.

Factor Item Standardized
Factor Loading t-Value R2

Factor 4:
Financial performance (FP)

FP1 0.82 - 0.67
FP2 0.91 17.35 0.83
FP3 0.85 15.60 0.72
FP4 0.85 15.37 0.72
FP5 0.91 17.54 0.83

To assess the discriminant validity for all constructs, we then used average variance
extracted (AVE) values. The results in Table 6 show that all values of AVE exceeded the
recommended 0.5 benchmark, and their square roots were higher than the corresponding
correlations. Therefore, the results provided adequate evidence of discriminant validity for
the measurement [96].

Table 6. Discriminant validity.

AVE II EI SCI FP

Internal integration (II) 0.662 0.814
External integration (EI) 0.707 0.818 ** 0.841

Supply chain integration (SCI) 0.683 0.768 ** 0.804 ** 0.826
Financial performance (FP) 0.755 0.674 ** 0.690 ** 0.672 ** 0.869

Notes: The square root of AVE is depicted on the diagonal in italics. ** p < 0.01.

5.4. Hypotheses Testing and Results

We used hierarchical regression to test the hypotheses for the following reasons. First,
regression analysis is an appropriate statistical analysis method when studying the effects
of multiple independent variables on one dependent variable [97]. Second, hierarchical
regression analysis is still being used by scholars to test the mediating effect [56]. The
control variables were first entered into the regression model to test their effects on the
dependent variables. Then, the independent variables were fed into regression with control
variables as another block. Therefore, we explored five regression models.

To avoid multi-collinearity, we computed the variance inflation factors (VIF) at each
step of the hierarchical regression model. The result of the collinearity statistical analysis
revealed that the dataset was suitable for analysis by a regression model because the
maximum VIF was 3.956, which is smaller than the recommended threshold of 10. Thus,
multi-collinearity was not an issue. Table 7 presents regression and correlation results
among the factors shown in Table 8.

Table 7. Results of hierarchical regression analysis.

Model
EI SCI FP

1 2 3 4 5

Independent variable
Internal integration (II) 0.796 *** 0.369 *** 0.231 **
External integration (EI) 0.550 *** 0.282 **

Supply-chain integration (SCI) 0.236 **
Control variable
Firm age (C1) 0.002 0.020 0.010 0.029 0.040
Firm size (C2) 0.023 0.036 0.050 0.016 0.016

Firm ownership (C3) 0.070 0.035 0.039 0.043 0.046
Product variety (C4) 0.038 0.145 *** 0.026 0.097 ** 0.003

Constant 0.874 *** 3.303 *** 0.336 3.486 *** 1.054 ***
F-model 94.279 *** 4.321 ** 83.032 *** 2.685 * 37.279 ***

Adjusted R2 0.671 0.055 0.682 0.029 0.526
Notes: Significant at: * p < 0.05, ** p < 0.01, and *** p < 0.001.
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Table 8. Correlation analysis.

II EI SCI FP C1 C2 C3 C4

Internal integration (II) 1
External integration (EI) 0.818 ** 1

Supply chain integration (SCI) 0.768 ** 0.804 ** 1
Financial performance (FP) 0.674 ** 0.690 ** 0.672 ** 1

Firm age (C1) 0.124 0.093 0.074 0.008 1
Firm size (C2) 0.166 * 0.119 0.055 0.073 0.525 ** 1

Firm ownership (C3) 0.061 0.014 0.015 0.055 0.034 0.060 1
Product variety (C4) 0.278 ** 0.280 ** 0.260 ** 0.203 ** 0.253 ** 0.362 ** 0.055 1

Notes: Significant at: * p < 0.05, ** p < 0.01.

From Model 1 in Table 7, the positive and significant coefficient of internal integration
(β = 0.796, p < 0.001) indicates that the retailer’s internal logistics integration capability was
positively related to the external logistics integration capability. Thus, H1 was supported.
The results from Model 3 show that the regression coefficient of internal integration was
0.369 at a significance level of 0.001. The regression coefficient of external integration was
0.550 at a significance level of 0.001, indicating that SCI was significantly affected by both
internal and external logistics integration capabilities. Thus, H2 and H3 were accepted.
Furthermore, the results from Model 5 in Table 7 show that internal integration (β = 0.231,
p < 0.01), external integration (β = 0.282, p < 0.01), and SCI (β = 0.236, p < 0.01) were
all positively and significantly related to the retailer’s FP, providing support for H4–H6.
Furthermore, the F-test and the value of the adjusted R2 in each model provided evidence
that the results of the regression models were accepted.

Regarding the control variables, Table 7 shows that retailer characteristics (i.e., age,
size, and ownership) were not significantly related to performance, whereas the results
of Models 2 and 4 show that retailer PV played a significant role in both SCI (β = 0.145,
p < 0.001) and FP (β = 0.097, p < 0.01). Then, a slope test was conducted to further reveal
the relationships between the retailer’s PV and performance. First, we divided PV into
the following two categories: high PV (>5000 SKUs) and low PV (≤5000 SKUs). Second,
we used the Pearson correlation coefficient to examine the relationships between PV, SCI,
and FP of each group. The results illustrated in Figure 3 indicate that when PV is low, it
is positively related to both retailer SCI and FP. However, when PV is high, the positive
impact on SCI weakens. Higher PV even shows a negative relationship to FP. In other
words, as PV increases, its positive impacts weaken.

Notably from Model 5 in Table 7, the positive effects of internal and external logistics
integration capabilities and SCI on retailer FP were all significant. Therefore, a mediating
effect test was carried out to determine whether SCI played an intermediary role. Table 9
presents the results of the mediating effect test. The F-test, the value of the adjusted R2,
and maximum VIF in each model provided evidence that the results of the test could be
accepted and that multi-collinearity was not an issue.

By comparing Models 1, 2, and 3 in Table 9, it was found that, when using internal
logistics integration capability and SCI as independent variables simultaneously for hier-
archical regression on FP, the regression coefficients of both internal logistics capability
and SCI were very significant (β-II = 0.370, β-SCI = 0.341, p < 0.001), revealing that SCI
played a partial intermediary role in the relationship between internal logistics integration
capability and FP. Similarly, by comparing Models 4, 5, and 6 in Table 9, it was found that,
when simultaneously using external logistics integration capability and SCI as independent
variables, both regression coefficients were very significant (β-EI = 0.412, β-SCI = 0.301,
p < 0.001), revealing that SCI also played a partial intermediary role in the relationship
between external logistics integration capability and FP.
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Table 9. Results of mediating effect test.

Model
FP SCI FP SCI

1 2 3 4 5 6

Internal integration (II) 0.646 *** 0.370 *** 0.809 ***
External integration (EI) 0.671 *** 0.412 *** 0.862 ***

Supply chain integration (SCI) 0.341 *** 0.301 ***
Constant 1.416 *** 1.217 *** 0.583 ** 1.314 *** 1.199 *** 0.383 *
F-model 190.035 *** 119.284 *** 327.068 *** 207.038 *** 120.322 *** 417.421 ***

Adjusted R2 0.452 0.508 0.587 0.474 0.510 0.645
Maximum VIF 1.000 2.435 1.000 1.000 2.831 1.000

Notes: Significant at: * p < 0.05, ** p < 0.01, and *** p < 0.001.

6. Discussion and Implications
6.1. Enabling Role of Internal Logistics Integration Capability in External Dimension

In this study, we integrated three aspects to measure internal and external logistics
integration capabilities and examine their effects on retailer performance. In OC retailing,
the internal logistics integration of retailers is more complicated than that of traditional
manufacturers. There are two completely independent channels (i.e., online and offline)
within a firm, and each has its own related departments. In the early stage of OC retailing,
online and offline channels were regarded as separate business units. For example, Suning’s
online shopping platform presented a separate name, “Suning e-commerce,” implying that
it was too difficult to achieve internal logistics integration. Thus, in this study, we explored
the benefits brought by this difficult internal integration.

Our results showed that the hypothesized positive impact of internal logistics in-
tegration capability on external logistics integration capability in OC retailing (H1) was
supported. This finding is consistent with previous studies on manufacturers that revealed
how a firm’s internal integration capability promoted its external integration [42,82,98].
It also supports the view that addresses the importance of internal logistics integration
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in OC retailing [11,71]. Internal logistics integration of different channels is beneficial
to the improvement of retailer information processing and coordination capabilities [98],
making it easier to integrate with 3PLs. Thus, it has a positive impact on external logistics
integration. This result gives confidence to retailers developing OC retail strategies to
overcome difficulties and to promote internal logistics integration capabilities.

6.2. Logistics-Driven SCI in OC Retailing

Our empirical results show that, for OC retailers, logistics integration is an important
influencing factor for SCI because significant positive relationships between retailer’s inter-
nal and external logistics integration capabilities and SCI in OC retailing were confirmed
(H2 and H3). This finding has also been recognized in previous studies that showed how
logistics integration played vital roles in SCI [33,68,76,85]. In the context of OC retailing,
via logistics integration, retailers not only improve their SCI [18], but also improve their
competitive advantage [39].

These results also indicate that in the context of OC retailing, the positive impact of
external logistics integration capability on SCI was more significant than that of internal
logistics integration capability. This is a new discovery that can be explained as follows.
First, according to the DCV, under increasingly fierce and complicated competitive envi-
ronments, it is difficult for any retailer to maintain competitiveness by virtue of its own
advantages, because resource management is more important than resource ownership [54].
Thus, establishing cooperative relationships with firms owning heterogeneous and com-
plementary resources is an important means for retailers to achieve better OC retailing.
Second, according to the practices of OC retailers, external logistics integration mostly
refers to the integration of retailers and 3PLs that undertake home delivery services. In the
context of OC retailing, home delivery is a mode that interfaces customers face-to-face [8].
Thus, in OC retailing, external logistics integration is more sensitive than internal logistics
integration, which means that it is reasonable that a retailer’s external logistics integra-
tion capability more significantly affects SCI compared to internal logistics integration
capability. Therefore, retailers should devote more efforts to promoting external logistics
integration capabilities.

6.3. Critical Factors Affecting FP of OC Retailers

Most of the SCI study objects were manufacturing firms instead of retailers. The
empirical results of our study support H4, implying positive effects of SCI on FP in OC
retailing. This agrees with previous research on manufacturing firms that concluded that
a firm’s FP could be improved through proper SCI [69]. It also verifies that SCI is a core
dynamic capability that creates competitive advantages in rapidly changing environments
based on DCV theory [53,70].

Moreover, this study is an early attempt to examine the impacts of logistics integration
on firm performance from internal and external dimensions. H5 and H6 are supported,
revealing that both internal and external logistics integration capabilities of OC retailers
positively affect FP, conforming to other conclusions that showed scope-based logistics
integration capabilities were positively related to a firm’s FP [34,80]. The conclusion also
applies to the post-pandemic era. Retailers with good logistics integration capabilities
can quickly allocate their logistics resources, realize instant distribution, and improve the
response speed to the surge of online orders, thus reducing profit loss.

More importantly, this study determined the effectiveness and mechanism of the
impacts that were heretofore undetected. First, the results showed that external logistics
integration capability had a greater effect on retailer FP in OC retailing than internal
logistics integration capability. The underlying cause can be described as follows. In the
context of OC retailing, the fundamental goal of retailers is to provide consumers with
a seamless shopping experience, and logistics distribution directly affects a consumer’s
shopping experience and satisfaction [8]. Thus, the success of OC retail strategies depends
largely on whether logistics can satisfy consumer demands. Therefore, external logistics
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integration with 3PLs that undertake home delivery is more sensitive to customer demand
uncertainties, and a higher external logistics integration capability enables retailers and
their 3PL partners to communicate in a more timely and accurate manner while better
responding to changes in demand [27], consequently improving FP. Second, our results
also revealed a partial intermediary role of SCI in the relationships between retailer internal
and external logistics integration capabilities and FP. As discussed, the logistics integration
of OC retailers is more complicated and difficult than traditional manufacturers because
of the independence of different sales channels. Thus, the integration of logistics among
different channels within firms and between firms and 3PLs requires strategy. While top
management teams develop strategic plans for internal and external logistics integration,
they also facilitate the integration of the entire supply chain. Thus, the internal and external
logistics integration capabilities of OC retailers also affect their FP by partially affecting SCI
from a strategic perspective.

6.4. Fair Business Environment of the OC Retail Industry

Finally, the empirical results of this study indicate that retailer characteristics (i.e.,
age, size, and ownership) do not affect performance in the context of OC retailing. This
conclusion differs from prior studies that suggested that older and larger firms were more
likely to outperform younger and smaller peers [18]. Our results suggest that business and
competition environments of OC retailing are fair, lacking prejudice and discrimination,
because the practice of OC retailing is still in its initial stage, regardless of retailer age, size,
or ownership [24].

Our results also reveal that retailer PV can affect SCI and FP. The in-depth slope tests
illustrate that the positive impacts of retailer PV on SCI and FP weakened when PV became
higher. There is evidence that shows higher levels of PV confuse customers, making it more
difficult for retailers to predict demand and coordinate supply [99,100]. Therefore, we offer
some explanations. When PV is relatively low, increasing PV increases both products and
related information in the retailer supply chain, which is beneficial for SCI and positively
affects FP. However, when PV becomes higher, increasing PV means that retail business
become more complex and more difficult to manage, making it more difficult for retailers
to forecast customer demands and coordinate with supply-chain partners, which adds to
the burden of SCI. The cost of SCI thus increases as the difficulty of integration increases,
which negatively affects FP.

7. Conclusions and Outlook

This study applied DCV theory to empirically examine the relationships among
internal and external logistics integration capabilities, SCI and FP of OC retailers. The
results showed that a retailer’s internal logistics integration capability positively and
significantly affected external logistics integration capability. Both internal and external
logistics integration capabilities had a significant role in promoting SCI and FP, and the
impacts of external logistics integration capabilities were greater. Moreover, SCI was
positively related to retailer FP and played a partial intermediary role in the relationships
between internal and external logistical integration capabilities and FP. Additionally, this
study found that the effects of retailer characteristics on performance were insignificant,
reflecting upon the fairness of the business environment of the OC retail industry. However,
a retailer’s PV still influences the SCI and FP of OC retailers.

This study contributes to the literature in four ways. First, it is an early attempt to
empirically explore the impact of retailer logistics integration capability on FP from internal
and external perspectives in the context of OC retailing. It reveals the effectiveness by
showing the difference between internal and external logistics integration capabilities while
also revealing the partial intermediary role of SCI in the relationships between logistics
integration capabilities and retailer FP. Thus, we provide a necessary supplement to the lit-
erature while linking logistics integration and OC retailing. Second, as a quantitative study
exploring the impact of logistics integration on SCI, we clarify that logistics integration is a
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significant factor affecting SCI for retailers as they explore OC retail strategies. Furthermore,
the impact of external integration capability is greater. Thus, we fill an academic gap in
SCI research. Third, although DCV theory has been widely used in the research of logistics
and SCI, most studies focused on manufacturing firms, and only a few looked at retailers.
This study confirms the opinion that logistics integration capability and SCI are dynamic
capabilities in the context of OC retailing. Thus, it enriches the application of DCV theory
to this effect. Lastly, this study tests the impacts of control variables on retailers’ SCI and
FP. We showed that retailers’ characteristics did not significantly affect their performance
in OC retailing. However, their PV did affect their performance. This differs from previous
research and indicates a fair business environment in the OC retail industry.

Some valuable practical insights are proposed for OC retailers in this study. First,
by showing the benefits of internal logistics integration, we provide retailers with the
confidence to overcome difficulties and integrate multiple-channel logistics within their
firms. Second, we show that the positive impacts of external logistics integration on
retailer SCI and FP are greater than internal logistics integration, providing guidance for
resource allocation and strategic choices of OC retailers. During the initial stage of OC
retailing development, it is very important for retailers to choose a 3PL partner. Thus, OC
retailers should pay special attention to cultivating logistics integration capabilities with
3PL partners. Third, the results of this study confirm that SCI has a significantly positive
impact on retailer FP in the context of OC retailing. This finding will provide retailers with
the impetus to reform, enabling them to be more confident, to increase investment, and to
accelerate their implementation of OC retail strategy. Lastly, our findings reveal the fairness
of the Chinese business environment. All retailers, regardless of age, size, or ownership,
operate in a fair competitive environment. However, our results show that retailers cannot
blindly increase their PV because too much variety will weaken the positive impacts on
SCI and FP in OC retailing.

Although this study provides both theoretical and managerial contributions, there are
still a few limitations, for which we now offer guidance for future research. First, this study
used financial indicators to measure the short-term performance of retailers because the
development of the OC retail strategy is still in the early stage. Future research could collect
years of operational data to measure long-term performance to investigate the long-term
impacts of OC retail strategies. Second, this study quantitatively examined the impacts
of logistics integration capabilities on SCI. However, for the SCI of OC retailers, there are
other enhancers apart from logistics integration. Therefore, there is an opportunity to
examine the impacts of more potential factors, such as market factors. Third, this study
only selects OC retailers in China as samples, but China’s policies and business culture are
different compared with those of western countries [101]. Therefore, future research can be
conducted as a comparative study between different countries [102], while cultural factors
can be considered in the model to measure their impacts on the OC retail strategy.

Author Contributions: Conceptualization, G.S.; Data curation, G.S.; Formal analysis, Y.L.; Inves-
tigation, Y.L.; Methodology, Y.L.; Project administration, G.S.; Resources, G.S.; Supervision, G.S.;
Writing—original draft, Y.L.; Writing—review and editing, Y.L. All authors have read and agreed to
the published version of the manuscript.

Funding: This research is supported by Beijing Social Science Fund (No. 22JCC082), and Beijing
Laboratory of National Economic Security Early-warning Engineering (Beijing Jiaotong University).

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author, upon reasonable request.

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



Sustainability 2023, 15, 9053 19 of 22

References
1. MOFCOM. MOFCOM Regular Press Conference (27 January 2022). Available online: http://english.mofcom.gov.cn/article/

newsrelease/press/202202/20220203278924.shtml (accessed on 29 January 2022).
2. GOV.CN. China to Promote Innovative Transformation of Offline Retail Sector. Available online: http://www.gov.cn/zhengce/

content/2016-11/11/content_5131161.htm (accessed on 11 November 2016).
3. Gallino, S.; Moreno, A. Integration of online and offline channels in retail: The impact of sharing reliable inventory availability

information. Manag. Sci. 2014, 60, 1434–1451. [CrossRef]
4. Chopra, S. How omni-channel can be the future of retailing. Decision 2016, 43, 135–144. [CrossRef]
5. Lehrer, C.; Trenz, M. Omnichannel business. Electron. Mark. 2022, 32, 687–699. [CrossRef]
6. MOFCOM. The Ministry of Commerce Held a National Retail Industry Innovation and Development Site Meeting. Available

online: http://ltfzs.mofcom.gov.cn/article/bi/202010/20201003007744.shtml (accessed on 14 October 2020).
7. ChinaIRN.com. Available online: https://www.chinairn.com/news/20230117/173046429.shtml (accessed on 17 January 2023).
8. Murfield, M.; Boone, C.A.; Rutner, P.; Thomas, R. Investigating logistics service quality in omni-channel retailing. Int. J. Phys.

Distrib. Logist. Manag. 2017, 47, 263–296. [CrossRef]
9. Hübner, A.; Hense, J.; Dethlefs, C. The revival of retail stores via omnichannel operations: A literature review and research

framework. Eur. J. Oper. Res. 2022, 302, 799–818. [CrossRef]
10. CNR.cn. Available online: http://tech.cnr.cn/techph/20220329/t20220329_525779886.shtml (accessed on 29 March 2022).
11. Hübner, A.; Wollenburg, J.; Holzapfel, A. Retail logistics in the transition from multi-channel to omni-channel. Int. J. Phys. Distrib.

Logist. Manag. 2016, 46, 562–583. [CrossRef]
12. Ishfaq, R.; Defee, C.C.; Gibson, B.J.; Raja, U. Realignment of the physical distribution process in omni-channel fulfillment. Int. J.

Phys. Distrib. Logist. Manag. 2016, 46, 543–561. [CrossRef]
13. Simangunsong, E.; Subagyo, I. Investigation and Analysis of Omnichannel Logistics Models: A Study in The Electronic Retail

Industry in Indonesia. Oper. Supply Chain. Manag. Int. J. 2021, 14, 221–231. [CrossRef]
14. Jones, A.L.; Miller, J.W.; Griffis, S.E.; Whipple, J.M.; Voorhees, C.M. An examination of the effects of omni-channel service offerings

on retailer performance. Int. J. Phys. Distrib. Logist. Manag. 2022, 52, 150–169. [CrossRef]
15. Galipoglu, E.; Kotzab, H.; Teller, C.; Yumurtaci Hüseyinoglu, I.Ö.; Pöppelbuß, J. Omni-channel retailing research–state of the art

and intellectual foundation. Int. J. Phys. Distrib. Logist. Manag. 2018, 48, 365–390. [CrossRef]
16. Cai, Y.J.; Lo, C.K. Omni-channel management in the new retailing era: A systematic review and future research agenda. Int. J.

Prod. Econ. 2020, 229, 107729. [CrossRef]
17. Nguyen, A.; McClelland, R.; Hoang Thuan, N.; Hoang, T.G. Omnichannel marketing: Structured review, synthesis, and future

directions. Int. Rev. Retail. Distrib. Consum. Res. 2022, 32, 221–265. [CrossRef]
18. Song, G.; Song, S.; Sun, L. Supply chain integration in omni-channel retailing: A logistics perspective. Int. J. Logist. Manag. 2019,

30, 527–548. [CrossRef]
19. Mirzabeiki, V.; Saghiri, S.S. From ambition to action: How to achieve integration in omni-channel? J. Bus. Res. 2020, 110, 1–11.

[CrossRef]
20. Arslan, A.N.; Klibi, W.; Montreuil, B. Distribution network deployment for omnichannel retailing. Eur. J. Oper. Res. 2021, 294,

1042–1058. [CrossRef]
21. Prabhuram, T.; Rajmohan, M.; Tan, Y.; Robert Johnson, R. Performance evaluation of Omni channel distribution network

configurations using multi criteria decision making techniques. Ann. Oper. Res. 2020, 288, 435–456. [CrossRef]
22. Gasparin, I.; Panina, E.; Becker, L.; Yrjölä, M.; Jaakkola, E.; Pizzutti, C. Challenging the “integration imperative”: A customer

perspective on omnichannel journeys. J. Retail. Consum. Serv. 2022, 64, 102829. [CrossRef]
23. Verhoef, P.C. Omni-channel retailing: Some reflections. J. Strateg. Mark. 2021, 29, 608–616. [CrossRef]
24. Tallón-Ballesteros, A.J.; Santana-Morales, P. Research on Omni-Channel Transformation of Retail Enterprises Under Digital

Background. In Digitalization and Management Innovation: Proceedings of DMI 2022; IOS Press: Amsterdam, The Netherlands, 2023.
25. Lim, X.J.; Cheah, J.H.; Dwivedi, Y.K.; Richard, J.E. Does retail type matter? Consumer responses to channel integration in

omni-channel retailing. J. Retail. Consum. Serv. 2022, 67, 102992. [CrossRef]
26. Song, H.G.; Jo, H. Understanding the Continuance Intention of Omnichannel: Combining TAM and TPB. Sustainability 2023,

15, 3039. [CrossRef]
27. Kembro, J.; Norrman, A. Exploring trends, implications and challenges for logistics information systems in omni-channels:

Swedish retailers’ perception. Int. J. Retail. Distrib. Manag. 2019, 47, 384–411. [CrossRef]
28. Kadłubek, M.; Jereb, B. Measurement of the Logistic Customer Service Level in Commercial Cargo Motor Transport Companies.

Logist. Supply Chain. Sustain. Glob. Chall. 2014, 5, 8–15. [CrossRef]
29. Risberg, A.; Jafari, H.; Sandberg, E. A configurational approach to last mile logistics practices and omni-channel firm characteristics

for competitive advantage: A fuzzy-set qualitative comparative analysis. Int. J. Phys. Distrib. Logist. Manag. 2023, 53, 53–70. [CrossRef]
30. Mirsch, T.; Lehrer, C.; Jung, R. Channel integration towards omnichannel management: A literature review. In Proceedings of the

20th Pacific Asia Conference on Information Systems (PACIS), Chiayi, Taiwan, 27 June–1 July 2016.
31. Taylor, D.; Brockhaus, S.; Knemeyer, A.M.; Murphy, P. Omnichannel fulfillment strategies: Defining the concept and building an

agenda for future inquiry. Int. J. Logist. Manag. 2019, 30, 863–891. [CrossRef]

http://english.mofcom.gov.cn/article/newsrelease/press/202202/20220203278924.shtml
http://english.mofcom.gov.cn/article/newsrelease/press/202202/20220203278924.shtml
http://www.gov.cn/zhengce/content/2016-11/11/content_5131161.htm
http://www.gov.cn/zhengce/content/2016-11/11/content_5131161.htm
https://doi.org/10.1287/mnsc.2014.1951
https://doi.org/10.1007/s40622-015-0118-9
https://doi.org/10.1007/s12525-021-00511-1
http://ltfzs.mofcom.gov.cn/article/bi/202010/20201003007744.shtml
https://www.chinairn.com/news/20230117/173046429.shtml
https://doi.org/10.1108/IJPDLM-06-2016-0161
https://doi.org/10.1016/j.ejor.2021.12.021
http://tech.cnr.cn/techph/20220329/t20220329_525779886.shtml
https://doi.org/10.1108/IJPDLM-08-2015-0179
https://doi.org/10.1108/IJPDLM-02-2015-0032
https://doi.org/10.31387/oscm0450298
https://doi.org/10.1108/IJPDLM-06-2020-0175
https://doi.org/10.1108/IJPDLM-10-2016-0292
https://doi.org/10.1016/j.ijpe.2020.107729
https://doi.org/10.1080/09593969.2022.2034125
https://doi.org/10.1108/IJLM-12-2017-0349
https://doi.org/10.1016/j.jbusres.2019.12.028
https://doi.org/10.1016/j.ejor.2020.04.016
https://doi.org/10.1007/s10479-020-03533-8
https://doi.org/10.1016/j.jretconser.2021.102829
https://doi.org/10.1080/0965254X.2021.1892163
https://doi.org/10.1016/j.jretconser.2022.102992
https://doi.org/10.3390/su15043039
https://doi.org/10.1108/IJRDM-07-2017-0141
https://doi.org/10.1515/jlst-2015-0002
https://doi.org/10.1108/IJPDLM-04-2022-0123
https://doi.org/10.1108/IJLM-09-2018-0223


Sustainability 2023, 15, 9053 20 of 22

32. Wollenburg, J.; Hübner, A.; Kuhn, H.; Trautrims, A. From bricks-and-mortar to bricks-and-clicks: Logistics networks in omni-
channel grocery retailing. Int. J. Phys. Distrib. Logist. Manag. 2018, 48, 415–438. [CrossRef]

33. de Santos Pérez, M.J.; Flores, M.; Luis, J.; Cano-Olivos, P.; Sánchez-Partida, D. Conceptual Model for the Integration of the Supply
Chain. Glob. J. Bus. Res. 2018, 12, 63–71.

34. Song, S.; Shi, X.; Song, G. The Effect of Omni-Channel Retailer’s Logistics Integration on Firm Performance. In Proceedings of the
15th International Conference on Service Systems and Service Management (ICSSSM), Hangzhou, China, 21–22 July 2018; IEEE:
Piscataway, NJ, USA, 2018.

35. Fairchild, A.M. Extending the network: Defining product delivery partnering preferences for omni-channel commerce. Procedia
Technol. 2014, 16, 447–451. [CrossRef]

36. Fairchild, A.M. What is the role of Third Party Logistics (3PL) partners in an omni-channel strategy? Int. J. Oper. Res. Inf. Syst.
2016, 7, 22–32. [CrossRef]

37. Leung, K.H.; Mo, D.Y.; Ho, G.T.; Wu, C.H.; Huang, G.Q. Modelling near-real-time order arrival demand in e-commerce context: A
machine learning predictive methodology. Ind. Manag. Data Syst. 2020, 120, 1149–1174. [CrossRef]

38. Liu, C.L.; Lai, P.Y. Impact of external integration capabilities of third-party logistics providers on their financial performance. Int.
J. Logist. Manag. 2016, 27, 263–283. [CrossRef]

39. Picot-Coupey, K.; Huré, E.; Piveteau, L. Channel design to enrich customers’ shopping experiences: Synchronizing clicks with
bricks in an omni-channel perspective-the Direct Optic case. Int. J. Retail. Distrib. Manag. 2016, 44, 336–368. [CrossRef]

40. Song, G.; Song, S. Fostering supply chain integration in omni-channel retailing through human resource factors: Empirical study
in China’s market. Int. J. Logist. Res. Appl. 2021, 24, 1–22. [CrossRef]

41. Zhu, Q.; Krikke, H.; Caniëls, M.C. Supply chain integration: Value creation through managing inter-organizational learning. Int.
J. Oper. Prod. Manag. 2018, 38, 211–229. [CrossRef]

42. Gimenez, C.; Ventura, E. Logistics-production, logistics-marketing and external integration: Their impact on performance. Int. J.
Oper. Prod. Manag. 2005, 25, 20–38. [CrossRef]

43. Huo, B.; Han, Z.; Chen, H.; Zhao, X. The effect of high-involvement human resource management practices on supply chain
integration. Int. J. Phys. Distrib. Logist. Manag. 2015, 45, 716–746. [CrossRef]

44. Willis, G.; Genchev, S.E.; Chen, H. Supply chain learning, integration, and flexibility performance: An empirical study in India.
Int. J. Logist. Manag. 2016, 27, 755–769. [CrossRef]

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

46. Wong, W.P.; Sinnandavar, C.M.; Soh, K.L. The relationship between supply environment, supply chain integration and operational
performance: The role of business process in curbing opportunistic behaviour. Int. J. Prod. Econ. 2021, 232, 107966. [CrossRef]

47. Flynn, B.B.; Huo, B.; Zhao, X. The impact of supply chain integration on performance: A contingency and configuration approach.
J. Oper. Manag. 2010, 28, 58–71. [CrossRef]

48. Zhao, G.; Feng, T.; Wang, D. Is more supply chain integration always beneficial to financial performance? Ind. Mark. Manag. 2015,
45, 162–172. [CrossRef]

49. Bernon, M.; Cullen, J.; Gorst, J. Online retail returns management: Integration within an omni-channel distribution context. Int. J.
Phys. Distrib. Logist. Manag. 2016, 46, 584–605. [CrossRef]

50. Huo, B.; Han, Z.; Prajogo, D. Antecedents and consequences of supply chain information integration: A resource-based view.
Supply Chain. Manag. Int. J. 2016, 21, 661–677. [CrossRef]

51. Yu, W.; Jacobs, M.A.; Chavez, R.; Feng, M. The impacts of IT capability and marketing capability on supply chain integration: A
resource-based perspective. Int. J. Prod. Res. 2017, 55, 4196–4211. [CrossRef]

52. Kim, H.J. Information technology and firm performance: The role of supply chain integration. Oper. Manag. Res. 2017, 10, 1–9.
[CrossRef]

53. Feng, M.; Yu, W.; Chavez, R.; Mangan, J.; Zhang, X. Guanxi and operational performance: The mediating role of supply chain
integration. Ind. Manag. Data Syst. 2017, 117, 1650–1668. [CrossRef]

54. Pettus, M.L.; Kor, Y.Y.; Mahoney, J.T. A theory of change in turbulent environments: The sequencing of dynamic capabilities
following industry deregulation. Int. J. Strateg. Change Manag. 2009, 1, 186–211. [CrossRef]

55. Teece, D.J.; Pisano, G.; Shuen, A. Dynamic capabilities and strategic management. Strateg. Manag. J. 1997, 18, 509–533. [CrossRef]
56. Zhang, L.; Wu, L.; Huang, L.; Zhang, Y. Wield the power of omni-channel retailing strategy: A capability and supply chain

resilience perspective. J. Strateg. Mark. 2021, 1–25. [CrossRef]
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