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Abstract: This research investigates the impact of digital leadership on organizational performance
using a mediating role of circular economy practices. Moreover, this research also examines the
moderating role of technological innovation in the relationship between circular economy and
organizational performance. This research is based on two independent studies in two different
economy manufacturing sectors including textile and automobiles in East Southern China. In
study 1, the data were collected from 282 respondents including employees and supervisors in
textile manufacturing organizations from Henan, China. In study 2, the data were collected from
256 employees and supervisors from automobile manufacturing in Hefei, China. We employed
a cross-sectional design in study 1 and a time-lag design in study 2 by using systematic random
sampling techniques in both studies. The findings of study 1 indicate that digital leadership has a
significant impact on circular economy practices and that circular economy practices have a positive
impact on organization performance. The findings also indicate that circular economy practices
significantly mediate the association between digital leadership and organizational performance.
The findings of study 2 show that technological innovation positively moderates the relationship
between circular economy practices and organizational performance and that as the influence of
technological innovation increases, this relationship becomes stronger. This research also provides
useful insights for scholars and policy makers to reform manufacturing processes to encourage
circular economy practices.

Keywords: digital leadership; circular economy practices; organizational performance; technological
innovation

1. Introduction

The Industrial Revolution, which began in the 18th century, has led to an increase in
global competition focused on satisfying market needs and enhancing profitability [1]. This
industrial expansion caused several socio-environmental issues to emerge globally [2], par-
ticularly concerning environmental degradation and the scarcity of resources [3]. Resource
scarcity is the core concept of economics but we have always taken it for granted [4]. It
includes the issue of resource scarcity in the pricing process, such that increasing demand
corresponds with higher scarcity, leading to a spike in prices [5]. Large amounts of waste
generated due to industrial production and resource scarcity have always remained the
central issue [6]. The world typically uses a linear economic model that includes produce,
use, and disposal [7,8]. The circular economy concept was introduced, and resource scarcity
is currently being addressed in an incredibly novel approach. A cyclic approach to the
production process including, make, use, dispose, recycle, and remanufacture (RR), is
known as the circular economy practices [9]. The three Rs, recycle, reduce, and reuse, are
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usually regarded as the main components of a circular economy [10]. Implementing circular
economy practices serves as a crucial metric for improving organizational performance [11].

The circular economy is a system of regeneration that manages production cycles
and energy to reduce issues like resource waste, toxic emissions, and energy leaks [12]. It
focuses on a high standard of material and product functioning through recycling, reusing,
refurbishing, repairing, and maintenance [6]. Circular economy practice is a process
of transition holding a lot of potential for sustainability and minimizing waste [13]. It
also emerges that it can lead to the reduced use of natural resources while not affecting
consumption. However, the monitoring of a product lifecycle through the value network
process is essential for effective operation of the circular economy practices [14,15]. Globally,
authorities and businesses want to know how the product life cycle reuse points can be
traced, in addition to implementing the circular economy system for sustainability purposes,
as identified by [16].

Modern technologies are important in facilitating a circular economy as they are
endowed with technological innovation regarding the industrial supply chain [17]. The
design of technology is essential for achieving the goals of the circular economy, as it
allows for the production of durable goods and services using state-of-the-art manufac-
turing processes with fewer resources [17]. Sustainable practices are meant to enhance
product durability and, consequently, increase its utility. There is a need to shift from a
linear economy to a circular system through the development of a new manufacturing
system and business models. This shift could equally serve technological innovation by
aggregating, assessing, and incorporating data. Thus, the investigation is established on
understanding how technological innovation can integrate circular economy practices for
increased organizational performance.

Global digitalization continues to progress steadily, but relatively little is known about
the role of digital leadership in promoting and facilitating a circular economy in China.
Currently, the Chinese manufacturing organizations have some issues regarding resource
consumption and waste management; hence, the importance of digital leadership for
circularity is not well understood yet. Circular economy practices are slowly emerging
in China, especially encouraged by programs such as Made in China 2025 [18]. However,
research associating circular economy activities to real organizational results is scarce; the
studies that exist were mostly dedicated to the environmental domain [19,20]. This research
could explore how circular economy practices in specific sectors yield improvements in
overall performance and measure the degree to which such endeavors are economically
sustainable. There is scarce research about technological innovation in China, such as
AI, IoT, and automation, but it is relevant to know how these developments affect the
circular economy practices in terms of the legal framework and competition inside China
to design further policies and business strategies [21,22]. However, previous studies have
paid less attention to exploring a direct relationship between digital leadership and circular
economy practices and an indirect relationship between circular economy practices and
organizational performance.

This research seeks to examine the relationship between digital leadership and circular
economy practices and the moderating effect of technological innovation. Digital leadership
provides flexibility and data management to help monitor products’ life cycles along with
supporting approaches to circular economy. This paper seeks to fill the research gap by
focusing on the following questions: How does digital leadership impact organizational
performance through circular economy practices and to what extent does technological
innovation intensify the relationship between circular economy practice and organizational
performance? Considering the identified research gap, this study intends to examine the
following research objectives: (1) to investigate the direct impact of digital leadership on
circular economy practices, (2) to determine the impact of circular economy practices on
organizational performance, (3) to examine the mediating role of circular economy practices
in the association between digital leadership and organizational performance, and (4) to
explore the moderating effect of technological innovation on the linkage between circular
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economy practices and the organizational performance of two different manufacturing
organizations (textile and automobile).

The findings of this study yield several significant contributions. Firstly, it estab-
lishes that digital leadership plays a crucial role in advancing circular economy practices.
Moreover, the research reveals that when the mediating effects of these practices are taken
into account, there is a positive correlation between digital leadership and organizational
performance. By framing digital leadership as a key driver and investigating the mediating
influence of circular economy practices, this article provides an innovative perspective on
the connections between corporate sustainability initiatives and their performance metrics.
Second, the role of technological innovation as a moderating factor offers a compelling per-
spective, revealing how advanced technologies can significantly improve the effectiveness
of circular economy practices in enhancing organizational performance [23]. Third, the
practice-based view (PBV) serves as a theoretical foundation for our analysis of circular
economy practices and organizational performance amid environmental uncertainties.
Consequently, this article reinforces the relevance of PBV theory as a valuable lens for
examining the relationship between digital leadership and circular economy practices.
Forth, the proposed framework offers actionable insights for enterprises seeking to elevate
their performance through the adoption of circular economy practices, supported by robust
digital leadership. Lastly, this model is aligned with global sustainability initiatives, as it
synthesizes leadership, innovation, and performance. It advances the literature on the triple
bottom line, comprising economic, social, and environmental dimensions by demonstrating
the potential of circular practices to achieve a sustainable balance.

2. Theory and Hypothesis

The theoretical framework of the present study was provided by the practice-based
view theory. According to the PBV theory, many organizational practices affect organi-
zational performance [24]. The PBV theory was proposed by [25] and states that taking
organizational context into consideration, a practice has been significantly correlated with
organizational performance. In this context, “practices” refers to a collection of various
interconnected acts (circular economy practices and technological innovation) that affect
organizational performance and decision making [26]. The PBV has become a prominent
theory assisting in the comprehension of different operational prospects for efficient de-
cision making to enhance organizational performance [22]. The PVB theory highlighted
organizational resources such as digital leadership and technological innovation and how
organizational processes play a crucial role to effectively adopt emerging practices (circular
economy practices) in a fast-evolving marketplace.

Ref. [27] states that digital leadership is essential when allocating resources for up-
holding business. Managers who are skilled with digital technologies encourage their
employees to use innovative methods, which increases their enthusiasm and productivity.
Furthermore, digital leaders ought to be flexible with their leadership style and capable of
embracing new technologies such as technological innovation in order to persuade their
employees to adopt modern practices like circular economy practices [28]. Ref. [10] also
demonstrated that a PBV explains the variations in organizations’ performance caused by
the usage of unique and transferable business processes. Processes are defined as “an es-
tablished practice or set of various practices that different organizations may execute” [25].
The PBV theory proposes a set of integrated and transferable activities as explanatory
variables, with organizational performance as the outcome variable [26]. In the light of the
PBV theory, the present study suggested digital leadership, circular economy practice, and
technological innovation as set of integrated activities, with organizational performance as
an outcome variable, as shown in Figure 1.
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2.1. Digital Leadership and Circular Economy Practices

Digital transformation is crucial for organizational success, and leaders with digital
leadership competencies are essential. Digital leadership involves integrating technology
with leadership abilities to achieve objectives [29]. Digital leadership also plays a significant
role in adopting circular economy practices, which reduce waste, encourage resource
efficiency, and regenerate natural systems [30]. However, the impact of digital leadership
on circular economy practices is often overlooked.

The practice-based view theory has supported the importance of digital leadership in
the practical application of circular economy practices within the manufacturing organiza-
tions. This leadership encourages the use of digital technology within the circular economy,
which leads to innovation and sustainable economic development [31,32]. The applicability
of this approach is especially observed in Industry 4.0, which emphasizes the use of digi-
tal technologies in using resources and promoting sustainable practices in recycling and
remanufacturing [33]. Several scholars have confirmed the positive relationship between
digital business performance and circular economy practices. Such digital transformation
strategies may also help to strengthen the impact of circular economy practices on organi-
zations’ performance, including in terms of resource efficiency. This view agrees with the
practice-based view of organizational routines and capabilities. Ref. [20] stated that digital
transformation has positive impact on the adoption of circular economy practices through
the lens of the institutional theory perspective at an organizational level. Moreover, [34]
highlighted the importance of digital manufacturing by adopting circular economy prac-
tices. However, further investigation is needed to fully understand the relationship between
digital leadership and circular economy practices in the manufacturing organizations. So,
on the basis of the above stated literature, we formulated the following hypothesis:

H1. Digital leadership has positively influenced circular economy practices.

2.2. Circular Economy Practices and Organizational Performance

According to [35], the circular economy strives to increase capital through resource
retention; these practices significantly impact organizational performance [36]. Circular
economy practices involve resource management, innovative business models, and design
techniques; these methods enhance organizational performance as well as promoting
sustainability [11]. Implementing circular economy techniques can lower operational risks
and improve the resilience of the supply chain. Organizations may mitigate the effects of
resource scarcity and price volatility by integrating recycled products into their supply
chains and diversifying their procurement alternatives [37].
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Extensive evidence has been stacked to support the positive influence of circular
economy practices on organizational performance. In [11,38] studies, there is sufficient
support for the evidence suggesting that resource minimization and recycling through
circular economy practices is helpful in enhancing profitability and increasing organi-
zational efficiency. This is also in line with [39], which found that some organizational
factors such as communication methods and measures of performance might also lead
to more circular economy practices. Ref. [36] proposed a comprehensive formal medi-
ation model and statistical reasoning that provides substantial evidence about circular
economy activities leading to substantial financial performance that makes a significant
difference in organizations’ performance. Implementing circular economy practices can
lead to cost savings and optimal resource utilization [40], for example, by reprocessing
materials and products, organizations can lower their demand for raw materials, which
may be very costly to extract and process. Thus, based on previous studies, we formulated
the following hypothesis:

H2. Circular economy practices have a positive impact on organizational performance.

2.3. Mediating Role of Circular Economy Practices

In accordance with [37], the connection between digital leadership and organizational
performance can be mediated by the use of circular economy practices. Studies shows
that the concept of digital leadership positively influences the implementation of circular
economy practices and, thus, improves organizational performance [41]. Digital leader-
ship supports circular economy thinking through the enabling of digital technologies and
the implementation of appropriate business models. For instance, [42] have argued that
digital technologies are instrumental in helping companies adopt the circular economy
model, particularly in the construction industry. The circular economy practices have a
favorable impact on better resource utilization that, in turn, enhances the organizational op-
eration [43]. This leads to greater circularity and, with the help of proper digital leadership,
can lead to enhanced organizational performance. Ref. [43] described circular economy
practices such as reuse, recycling, and remaking to sustain material capabilities to attain
optimum use and value before disposal.

Action and production diversity as part of the circular economy offers a balanced solu-
tion for leadership and organizational performance [36,44]. The study by [45] showed that
there is a mediating effect of circular economy practices on the links between eco-control
systems and environmental and economic performance. This emphasizes the need for
circular economy practices and highlights a significant mediation effect [46,47]. Ref. [48]
also recently established that the circular economy fully mediates the relationship between
green management strategy and green business success. Prior research has examined
various forms of leadership and the moderating influence of circular economy activities;
however, the concept of digital leadership has not been explored adequately. The purpose
of this study is to establish the mediating impact of circular economy practices on the rela-
tionship between digital leadership and organizational performance. Thus, we formulated
the following hypothesis:

H3. Circular economy practices significantly mediate the association between digital leadership and
organizational performance.

2.4. Moderating Effect of Technological Innovation

The role of technologies cannot be ruled out when it comes to enhancing organiza-
tional performance since they support technology advancement in manufacturing and
deployment technologies within production and consumption networks [49]. This involves
the attempt to identify new opportunities that are likely to develop in future, how to
allocate available resources and how to handle risks that may exist [50]. Technological inno-
vation is particularly vital for new product development in business-to-business marketing,
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production, and supply chain settings [51–53]. It enables the manufacturers to acquire
better practices in the utilization of resources, waste minimization, and specification of the
product. Advanced technologies such as sensors, big data, and predictive algorithms are,
today, greatly helping in improving production rates [54–56].

Technological innovation is a crucial element in this dynamic, as the integration of
circular economy thinking agreement (CETA) moderates the relationship between big data-
driven supply chain management (BDSCM) and sustainable supply chain management
(SSCM), resulting in enhanced corporate performance [57]. Energy and material usage are
monitored in real-time through the use of smart sensors, thereby conserving energy and
material [58]. The block chain technology enhances transparency in supply chains, whereas
chemical recycling has advantages in terms of both the environment and economy [59]. The
consumers who are more conscious about environmental issues can be attracted by those
companies that employed advanced tracking technology. IoT technology provides the
real-time tracking of resources; therefore, organizations can adjust their circular activities
based on surrounding conditions [60]. These innovations contribute to a more sustainable
and efficient business environment. Moreover, the combination of green technological
innovation with circular economy practices significantly elevates both the environmental
and economic performance of businesses. Ref. [61] confirmed the moderation effect of tech-
nological innovation and added more insight to the leading role of technology innovation
in achieving sustainability goals by aligning natural resources usage, economic growth,
and transport energy consumption with the sustainable development goals. On the basis of
present study’s contextual framework, technological innovation serves as a moderator of
the linkage between circular economy practices and organizational performance. Moreover,
technological innovation plays a crucial role; however, we decided not to include it as a
moderating factor in the relationship between digital leadership and circular economy
practice. This decision was informed by our specific aim to investigate the direct effects
of digital leadership on circular economy practices, without the complicating effects of
additional moderators. The present study aimed to prioritize digital leadership as the key
driver, rather than to explore the full range of potential moderating variables at this stage
of our investigation. So, we formulated the following hypothesis:

H4. Technological innovation positively moderates the association between circular economy
practices and organizational performance in the way that as the use of technological innovation
increases, this association becomes stronger.

3. Methodology

We carried out two separate sample studies in China, in order to assess our hypotheses.
In recent decades, China, the largest economy in Asia, has experienced significant changes
in the realms of society, economy, and the environment [62]. The present study collected
data from two different manufacturing sectors, textile and automobile, in South East China
to verify the proposed hypotheses. The current study proposed that H1, H2, and H3
be tested on the employees and supervisor working in manufacturing organizations. To
verify and extend the findings of study, we tested H4 from the automobile sector by using
a time-lagged approach. We employed two independent studies by employing distinct
strategies for both the cross-sectional research approach and the time-lagged approach. The
present study did not compare two different organizational sectors in this study; instead,
we aim to asses the direct and mediation effect in study 1 and the moderation effect in
study 2.

Each study leverages specific measurement tools and methodologies that are tailored
to its distinct focus. This enables more accurate data collection and analysis, thereby enhanc-
ing the validity of the findings related to each hypothesis. Conducting two separate studies
enables the cross-validation of findings, allowing the results from study 1 to be interpreted
within the context of study 2, which strengthens the overall robustness and dependability
of the research outcomes. Furthermore, these two studies contribute cumulatively to the
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comprehension of the overarching research theme. Study 1 established a foundational
understanding by identifying the mediating influence of circular economy practices, while
study 2 enriches this understanding by exploring the moderating effects of technological in-
novation on this relationship. Collectively, they provide a more comprehensive perspective
on the dynamics influencing organizational performance. Study design for both studies are
presented in Figure 2.
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3.1. Data Collection Procedure

In study 1, data were collected from textile manufacturing organizations in Henan,
China. We contacted administration and human resource units of the respective organiza-
tions to obtain the consent of the supervisors and employees to participate in this study
survey. The study implemented a face-to-face approach for distributing questionnaires,
which enabled the immediate provision of explanations and clarifications. This method
effectively reduced potential misunderstandings and improved the quality of the responses,
which greatly enhanced the depth of the study results. Data were collected using a struc-
tured questionnaire designed on a five-point Likert scale ranging from 1, denoting strongly
disagree, to 5, denoting strongly agree, to record the responses of the study participants.
Data collection took place from June to July 2024. The five-point Likert scale was chosen
over the seven-point scale due to its ability to reduce complexity for respondents, providing
more reliable data and offering a balanced range of responses, allowing respondents to
express their opinions without overwhelming them. The survey introduced a brief de-
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scription of digital leadership, emphasizing key characteristics and roles. The definition
was based on the existing literature and aligned with the study objectives. The survey
also asked respondents about their experiences with digital leaders to understand how
familiarity might influence their responses. Further details will be provided in the analysis
section for transparency and clarity.

Current study employed a cross-section design and collected data from employees
and supervisors. The questionnaire was initially designed in English and, later, it was
translated into Chinese language using the back translation method adopted by [63]. A total
of 410 questionnaires were distributed among willing participants. We received responses
from 325 respondents and, after removing incomplete responses, the final study sample was
282. In this study, demographical information on age, gender, qualification, and experience
was collected from both supervisors and employees. On the other hand, digital leadership
and circular economy practices information was collected from employees and data on
employee performance were rated by the respective immediate supervisors. Demographics
of the study participants are indicated in Table 1.

Table 1. Demographics.

Demographic Characteristics Number (N) Percentage Number (N) Percentage

Study 1 Study 2

Gender
Male 152 54% 182 71%

Female 130 46% 74 29%

Age
18–25 65 23% 70 27%
26–35 149 53% 95 37%
36–43 37 13% 56 22%

43 above 31 11% 35 14%

Qualification
Undergraduate 59 21% 67 27%

Graduate 118 42% 87 34%
Postgraduate 105 37% 102 39%

Experience
1–5 years 90 32% 59 23%

5–10 years 82 29% 108 42%
10–15 years 62 22% 48 19%

Above 15 years 48 17% 41 16%
N = Study 1—282; Study 2—256.

In study 2, the study implemented a face-to-face approach for distributing question-
naires. Data were collected from automobile manufacturing organizations in Hefei, China.
The data were also collected from employees and supervisors by using a time-lag approach
in two waves apart from two months. Time lag approach is used to provide different time
intervals and different data sources, to provide sufficient time to think, act, and respond
to the questions. Wave 1 took place from April to May 2024 and wave 2 took place from
August to September 2024. This approach also helps to address the issue of common
source and common method bias in the research. The same questionnaires were used that
were used in study 1 but with addition information about ‘technological innovation’, with
responses provided by the employees. Data were collected on digital leadership, circular
economy practices, and organizational performance in the first wave of data collection.
The data on organizational performance and technological innovation were collected from
supervisors and employees, respectively, in the second wave of data collection. In this study,
a structured questionnaire was used and designed on a five-point Likert scale ranging from
1, strongly disagree, to 5, strongly agree. The present study employed a systematic random
sampling technique to collect the data, and we gathered lists of the employees of Hefei
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automobile manufacturing organizations. We distributed the questionnaire to a sample of
320 respondents who agreed to record their responses after assuring their data privacy and
confidentiality. After removing incomplete responses, the final sample was 256, which we
used for data analysis. The demographics of the study participants are presented in Table 1.

3.2. Measurements

The present study used the 6 items scales to measure the digital leadership developed
by [28]. A sample item is “A digital leader raises awareness of the technologies that can be
used to improve organizational processes”. Circular economy practices were measured by
the 5-item scale developed by [28]. A sample item includes “Your organization is engaged
in reducing resources use in the production, distribution and consumption processes”. The
five-item scale was used to measure the organizational performance developed by [28]. A
sample item is “Compared with key competitors, our company is more successful”. A total
of 16 items used to measure the model in study 1. Moreover, the 8-item scale developed
by [64] was used to measure the moderator variable (technological innovation) in study 2
(see Appendix A).

4. Results

In Study 1, participants were predominantly male (54%), with females comprising 46%.
The age distribution leaned towards the 26–35 age range (53%), while 23% fell between
18–25 years old. In terms of qualifications, graduate degrees were the most common (42%),
followed by postgraduate (37%) and undergraduate (21%) qualifications. When it came to
experience, the majority (32%) had 1–5 years of working experience with digital leaders,
followed by 29% with 5–10 years, 22% with 10–15 years, and 17% with over 15 years of
experience. In study 2, there was a significant skew towards males (71%), with females
representing a minority (29%). The age distribution mirrors that of study 1, with the
26–35 age group being the largest (37%), followed by the 18–25 age group (27%). However,
qualification shows a slight variation. Here, postgraduate qualifications took the lead (39%),
followed by postgraduate degrees (34%) and undergraduate degrees (27%). Experience
levels also diverged from those in study 1. The most prominent group had 5–10 years of
experience (42%), followed by those with 1–5 years (23%), 10–15 years (19%), and over
15 years (16%).

4.1. Model Fit

Table 2 presents the model fit indices for two studies, evaluating their goodness of fit
using various statistical measures. The SRMR (Standardized Root Mean Square Residual)
values indicate the difference between observed and predicted correlation matrices, with
a good fit of 0.075 for study 1 and 0.065 for study 2 [65]. The d_ULS (Squared Euclidean
Distance) values indicate the discrepancy between the empirical and model-implied covari-
ance matrices. Study 1 has a 0.763 value, while study 2 has a higher value of 1.262. The d_G
(geodesic distance) values indicate a reasonable fit, with smaller values indicating a better
fit. The chi-square test statistic indicates a better fit, with lower values generally indicating
a better fit, but this is sensitive to sample size. Study 1 has a chi-square value of 467.087,
while study 2 has a higher value of 996.973. The normed fit index (NFI) values indicate a
decent fit, with values closer to 1 indicating a better fit [66]. Study 1 demonstrates a slightly
superior model fit across most indices, while study 2 exhibits an acceptable fit.

Table 2. Model fit indices.

SRMR d_ULS d_G Chi-Square NFI

Study 1 0.075 0.763 0.294 467.087 0.838
Study 2 0.065 1.262 0.721 996.973 0.809

Note: SRMR = Standardized Root Mean Square Residual, NFI = normed fit index, Chi-square = degree of freedom,
d_G = geodesic distance, d_ULS = Squared Euclidean Distance. Study 1 (N) = 282; study 2 (N) = 256.
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4.2. Discriminant Validity (Farnell and Larker Criterion)

Table 3 presents the outcomes of two studies that explore the connections among
four variables: circular economy practices (CEP), digital leadership (DL), organizational
performance (OP), and technological innovation (TI). The diagonal values in the table
indicate the reliability or internal consistency of each construct, with values at or above
0.7 reflecting strong reliability. In the first study, CEP (0.857), DL (0.823), and OP (0.754)
demonstrate strong reliability, while TI is excluded. Similarly, study 2 reveals high reliability
for CEP (0.879), DL (0.825), OP (0.805), and TI (0.842). The off-diagonal values represent the
correlations between the constructs, showing moderate to strong relationships, particularly
between OP and both DL (0.539 in study 1 and 0.525 in study 2) and CEP (0.446 in study
1 and 0.441 in study 2). In study 2, the correlations involving TI and the other variables
are moderate, especially with DL (0.390) and OP (0.414), indicating a relationship between
technological innovation and these factors. Overall, the table reflects positive relationships.

Table 3. Discriminant validity (Fornell–Larker criterion).

CEP DL OP TI

Study 1
CEP 0.857
DL 0.271 0.823
OP 0.446 0.539 0.754

Study 2
CEP 0.879
DL 0.338 0.825
OP 0.441 0.525 0.805
TI 0.225 0.390 0.414 0.842

Note: CEP = circular economy practices, DL = digital leadership, OP = organizational performance, TI = techno-
logical innovation. N = Study 1—282; study 2—256.

4.3. Inner Model Evaluation

In the present study, the [67] method was used to measure the discriminant validity.
Discriminant validity assesses the measurement validity of model. The average variance
extracted is used to assessed the convergent validity [68]. Ref. [69] suggests that the value
of AVE should be higher than 0.5. Table 4 presents the results of the inner model evaluation
of two studies that focus on the constructs of digital leadership, circular economy practices,
organizational performance, and technology innovation.

In study 1, six items of the measurement were used for digital leadership (DL1 to DL6),
all of which have loadings indicating satisfactory individual contributions ranging from
0.742 to 0.874. The construct is found to be highly reliable with an alpha coefficient of 0.903,
CR of 0.904, and AVE of 0.677, which shows that the scale has high convergent validity.
Likewise, circular economy practices (CEP1 to CEP5) also have significant and positive
loadings that range from 0.824 to 0.889 and have high reliability, with the alpha, CR, and
AVE being 0.910, 0.913, and 0.735, respectively. Meanwhile, organizational performance
(OP1 to OP5) has a slightly lower AVE value, 0.568, but the research acceptability of the
alpha value, 0.806, and CR, 0.822, prove reliable.

The results of study 2 shows the same pattern for the digital leadership construct
with slightly higher loadings and reliability coefficients (alpha = 0.905, CR = 0.927, and
AVE = 0.681). In contrast, the circular economy practices demonstrate even greater loadings
(from 0.844 to 0.902) and reliability (alpha = 0.926, CR = 0.944, AVE = 0.773). Additionally,
organizational performance shows an improvement in reliability (alpha = 0.861, CR = 0.901,
AVE = 0.647). A new construct, technological innovation (TI1–TI8), has been introduced,
which displays high reliability and validity (alpha = 0.941, CR = 0.951, AVE = 0.709), with
loadings ranging from 0.754 to 0.905. This suggests that the technological innovation is
effectively represented by its items and significantly enhances the overall evaluation of
the model.
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Table 4. Inner model evaluation.

Constructs Items Loadings Alpha CR AVE

Study 1

Digital Leadership 0.903 0.904 0.677

DL1 Our digital leader raises the awareness of the employees of the
institution about the risks of information technologies 0.769

DL2 Our digital leader raises awareness of the technologies that can be
used to improve organizational processes. 0.742

DL3 Our digital leader determines the ethical behaviors required for
informatics practices together with all its stakeholders. 0.806

DL4 Our digital leader plays an informative role to reduce resistance to
innovations brought by information technologies. 0.865

DL5
Our digital leader shares his/her own experiences about
technological possibilities that help his/her colleagues to learn
about the organization’s structure.

0.874

DL6
In order to increase participation in the corporate vision, a digital
leader guides the employees of the institution regarding the
technological tools that can be used.

0.871

Circular Economy Practices 0.910 0.913 0.735

CEP1 Our organization is engaged in reducing resources use in the
production, distribution, and consumption processes. 0.845

CEP2 Our organization is engaged in reusing of resources in the
production, distribution, and consumption processes. 0.889

CEP3 Our organization is engaged in recycling of resources in the
production, distribution, and consumption processes. 0.879

CEP4 Our organization is engaged in recovering of resources in the
production, distribution, and consumption processes. 0.849

CEP5 Our organization is engaged in regeneration of resources in the
production, distribution, and consumption processes. 0.824

Organizational Performance 0.806 0.822 0.568

OP1 Compared with key competitors, our company is more successful. 0.797

OP2 Compared with key competitors, our company has a greater
market share. 0.717

OP3 Compared with key competitors, our company is growing faster. 0.597

OP4 Compared with key competitors, our company is more profitable. 0.818

OP5 Compared with key competitors, our company is more innovative. 0.815

4.4. Hypothesis Testing

The results of the hypothesis testing, as shown in Table 5, highlight important relation-
ships among digital leadership (DL), circular economy practices (CEP), and organizational
performance (OP). In study 1, Hypothesis 1 (H1) indicates that DL has a positive effect
on CEP, supported by a path coefficient of 0.278, t-value of 4.256, and a p-value of 0.000,
which provides robust evidence for this relationship. Hypothesis 2 (H2) provides evidence
that CEP has an impact on OP, with a path coefficient of 0.453 and t-value of 9.434. In
Hypothesis 3 (H3), CEP is posited to mediate the relationship between DL and OP, where it
has a path coefficient of 0.127 significant at t-value = 3.318 and p < 0.001, which supports
the mediating role of the CEP in the relationship between DL and OP.
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Table 5. Hypothesis testing.

Structural Path Proposal Effects Path Coefficient Std. Dev. t-Value p-Value Decision

Study 1
DL→CEP H1 0.278 0.064 4.256 0.000 Supported
CEP→OP H2 0.453 0.047 9.434 0.000 Supported

DL→CEP→OP H3 0.127 0.036 3.318 0.001 Supported

Study 2
DL→CEP H1 0.346 0.061 5.528 0.000 Supported
CEP→OP H2 0.333 0.053 6.259 0.000 Supported

DL→CEP→OP H3 0.116 0.031 3.639 0.000 Supported
TI*CEP→OP H4 0.179 0.053 3.379 0.001 Supported

Note(s): DL = digital leadership, CEP = circular economy practices, OP = organizational performance,
TI = technological innovation. N = Study 1—282; Study 2—256.

The findings of study 2 are also characterized by the same pattern. Thus, under (H1)
hypothesis, circular economy practices (CEP) are positively affected by DL, with the esti-
mated path coefficient of 0.346, a t-value of 5.528, and a p-value of 0.000. Furthermore, CEP
has a direct significant and positive relationship with OP, with a path coefficient of 0.333, a
t-value of 6.259, and a p-value of 0.000. Additionally, CEP positively influences organiza-
tional performance (OP) (H2), as shown by a path coefficient of 0.333, a t-value of 6.259, and
a p-value of 0.000. The mediating role of CEP in the relationship between DL and OP (H3)
is also validated, with a path coefficient of 0.116, a t-value of 3.639, and a p-value of 0.000.
Furthermore, Hypothesis 4 (H4) highlights the moderating effect of technological innova-
tion (TI) on the relationship between CEP and OP, which is supported by a path coefficient
of 0.179, a t-value of 3.379, and a p-value of 0.001, indicating that technological innovation
significantly bolsters the relationship between CEP and organizational performance.

The findings of both studies confirmed the proposed hypothesis. The combined find-
ings reveal that digital leadership exerts a positive effect on circular economy practices,
which, subsequently, contribute positively to organizational performance. Moreover, both
studies affirm the mediating role of circular economy practices on the relationship be-
tween digital leadership and organizational performance. Additionally, study 2 confirmed
that technological innovation significantly strengthens the relationship between circular
economy practices and organizational performance. Furthermore, we acknowledge the
potential influence of age, size, and enterprise age as control variables, but the present
study is not focused on exploring the impact of control variables. The decision to exclude
control variables from this study is based on the specific research focus and the context
of the study. Including control variables may introduce complexity that could obscure
the primary relationships being investigated, especially if these variables are not directly
relevant to the hypotheses being tested.

5. Discussion

The finding of two studies presents a similar picture in terms of confirming our
hypothesis. The analysis presented above was undertaken to achieve the objectives of our
research. It is well established that leaders play a crucial role in influencing circular economy
practices. Consequently, we investigated the direct impact of digital leadership on circular
economy practices (refer to Figure 3). The results of our analysis indicated a significant
positive direct impact of digital leadership on circular economy practices (ß = 0.278, 0.346;
p < 0.000, 0.000), leading to the acceptance of hypothesis H1. These findings are also
consistent with the previous studies [70,71]. The practice-based view theory supports
the notion that digital leadership positively influences the implementation of circular
economy practices. Leaders are instrumental in fostering the adoption of these practices by
promoting innovation, developing critical skills, and leveraging digital technologies [72].
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H2 posits that circular economy has a positive and significant influence on performance
in organizations. The statistical findings indicate that circular economy practices have a
positive and significant impact or organizational performance (ß = 0.453, 0.333; p < 0.000,
0.000), leading to the acceptance of H2. These results are supported by prior studies
showing that circular economy strategies have a positive effect on firm performance [73,74].
The practice-based view theory firmly supports the hypothesis that circular economy
practices enhance organizational performance and the studies provided evidence that the
implementation of circular economy practices has been beneficial in enhancing financial,
environmental, and operational performances in different contexts of organizations [75].
The mediating role of circular economy practices was analyzed in the digital leadership
and circular economy practices relationship (ß = 0.124, 0.116; p < 0.001, 0.000). Hence, H3
is accepted. Prior studies have supported the present findings concerning the mediation
effect, as circular economy practices act as a significant bridge to establish the connection
between block chain technology and organizational performance [5]. The practice-based
view theory robustly endorses the notion that the implementation of circular economy
practices, as developing routines, empower organizations to fully leverage the potential of
digital leadership, leading to improved organizational performance [76].

In study 2, Hypothesis 4 was tested. Technological innovation positively moderates the
connection between circular economy practices and organizational performance (ß = 0.179,
p < 0.001), which leads to the acceptance of H4 (see Figure 4). Technological innovation has
already been studied as a moderating factor in various contexts. The findings of present
study are also consistent with those of previous studies [3,61]. The PBV theory asserts that
technological innovation is fundamental to the execution of circular economy practices [77].
This leads to enhance organizational performance metrics such as cost efficiency, customer
loyalty, and market differentiation [78]. However, most of the previous studies were
conducted in western countries [79,80]. The current study is conducted in China and in
line with the previous studies. Consequently, we conclude that interaction results clearly
show that technological innovation strengthens the positive impact of circular economy
practices on organizational performance as shown in Figure 5.
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Moreover, extending the conclusions to contexts beyond China or to a wider frame-
work of management science and practice requires careful consideration of the unique
cultural, economic, and regulatory factors that influence management practices in those
areas. Adapting the findings involves a detailed exploration of local conditions, stakeholder
behaviors, and specific challenges within industries. To achieve generalization at a broader
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management level, it is important to focus on core principles and frameworks that are
universally applicable, while also tailoring strategies to align with the distinct contexts and
specific needs of organizations in various regions.

5.1. Theoretical Implications

The present study offers several contributions to the literature. First, this brings
to light that from a PBV standpoint, the model implies that an effective integration of
digital leadership and circular economy practices is a prerequisite to optimal organizational
performance. This suggests that to improve their performance, organizations need to
embrace digital technology while simultaneously integrating sustainability and circularity
into their leadership strategy.

Second, the relationship between different leadership styles, such as ambidextrous
leadership, ethical leadership, adaptive disruptive leadership, and environmental perfor-
mance, has been analyzed by scholars [4,44,81]. Notably, the study of digital leadership in
the context of circular economy practices and its effects on organizational performance is
scarce in the literature on leadership and circular economy. Therefore, the present research
framework contributes to the comprehension of the factors that forecast organizational
performance in Chinese manufacturing organizations, as well as the significance of dig-
ital leadership, circular economy practices, and technological innovation in advancing
organizational performance.

Third, the present study employed the practice-based view theory, which emphasizes
the embeddedness of organizational behavior in the specific social, institutional, and
historical contexts under consideration. Hence, the applicability of circular economy
practices in boosting organizational performance depends on the degree of their fit not only
with growing socio-economic tendencies but also with ongoing regulatory frameworks
and business practices. Digital leadership has a huge impact on tackling these contextual
factors and providing appropriate circular practices that would be relevant to the specific
essence of the business. The present study also emphasized that digital leadership and the
circular economy practices, which are interrelated, form an interjoined and cyclical loop for
organizational performance. Organizations should be able to swiftly adopt new leadership
practices and circular endeavors as their changing technological landscapes and market
conditions and improve performance.

Last, the present study underscores the importance of cross-boundary working and
harnessing internal capability to enhance organizational performance. From this standpoint,
both internal (digital leadership) and external (technological innovation) enablers are
essential for the successful implementation of circular economy practices, and digital
leadership is essential in order to effectively integrate technology innovation and circular
economy practices to enhance organizational performance.

5.2. Practical Implications

The findings of the present study highlighted the significance of digital leadership for
organizational leaders to enhance performance in the era of technological advancement.
A digital leadership style encourages people to demonstrate positive behavior towards
circular economy practices. Ref. [27] also states that digital leadership is essential when
allocating resources for upholding business managers who are skilled with digital tech-
nologies and encourage their employees to use innovative methods, which increases their
enthusiasm and productivity. It is suggested that organizations mold digital leadership
abilities in their top executives and managers. This involves supporting capabilities like
digital literacy, strategic thinking in a digital environment, and the ability to manage the
transformation of digital initiatives.

Second, the organization should appreciate the critical role of circular economy prac-
tices and concentrate on embedding circular economy practices into its operational activities.
This will be achieved through redesigning products, rethinking production process, and
improving waste management, as well as resource utilization to minimize luxury and
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intensify the utilization of existing resources. Managers should acknowledge the interde-
pendence of technology innovation, circular economy practices, and digital leadership.
Organizations ought to promote internal and external collaboration. This entails exchang-
ing creative solutions, gained experiences, and best practices with academic institutions,
government agencies, and organizational peers in order to accelerate the development of
high-performing and sustainable business models.

Third, organizations should focus on technology adoption to maximize the efficiency
of the circular economy. This may incorporate new technology applications like IoT, block
chain, AI, and high-tech analytics to improve resource use efficiency, trace materials through
the supply chain, and find solutions that will help create a circular economy. Considering
the ever-changing landscape of digital transformation, circular economy practices, and
technological innovation. Organizations ought to cultivate a culture of continuous learning
and modification; this involves staying updated on market developments, experimenting
with new technologies and corporate strategies, and being adaptable when it comes to
matching legal and marketplace demands.

Fourth, organizations should set up reliable measures and key performance indicators
(KPIs) to assess how technological innovation, circular economy practices, and digital lead-
ership affect overall organizational performance. This entails monitoring metrics including
cost reductions, increased resource efficiency, smaller ecological footprint, consumer sat-
isfaction, and overall financial performance. Furthermore, digital leaders ought to be
flexible with their leadership style and capable of embracing new technologies such as
technological innovation in order to persuade their employees to adopt modern practices
such as circular economy practices [28].

5.3. Limitations and Future Research Directions

Despite revealing valuable insights, the study has several limitations and future re-
search directions. First, the study primarily focused on the positive outcomes of digital
leadership in circular economy practices and technological innovation on organizational
performance. The study does not focus on the privacy, ethical, and financial challenges
that are faced by the organization due to the implementation of technology within the
organization. Future research should consider these constructs. Second, the present study
employed the cross-sectional research approach. Future research should adopt a longitu-
dinal research design to completely understand the impact of technological innovation,
as the outcomes over time may provide insights into the long-term effects of technology
adoption and provide a comprehensive explanation of its implications for technological
innovation. Third, the present study collected data from two different manufacturing
sectors and did not focus on the regional differences. Future research should conduct
comparative studies across different countries and regions to provide valuable insights
into the factors influencing the success of circular economy practice and technological
innovation to enhance organizational performance.

Organizational performance can be affected by numerous factors, including both man-
agerial characteristics and firm-specific attributes. The decision to omit control variables
in this study is grounded in the particular research focus and context. It is recommended
that future studies incorporate these control variables to better understand their effects on
organizational performance. We did not compare the average characteristics of employees
in the selected organizations in the present study. Future studies should compare these
characteristics, as this comparison will help identify any potential self-selection biases in
the sample. Finally, these limitations open a path for future research to examine variations
in circular economy practices, technological infrastructure, and cultural contexts. Future
studies should exploree the best practices for the effective use of circular economy practices
to improve organizational performance. Additionally, future research should explore the
implications of emerging technologies such as block chain, artificial intelligence, and big
data analytics on circular economy practices and organizational performance, investigating
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how these technologies are effectively integrated and offering valuable insights for policy
makers and practitioners.
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Appendix A. Study 2. Construct Items

Digital Leadership 0.905 0.927 0.681

DL1 Our digital leader raises the awareness of the employees of the institution about the
risks of information technologies. 0.782

DL2 Our digital leader raises awareness of the technologies that can be used to improve
organizational processes. 0.744

DL3 Our digital leader determines the ethical behaviors required for informatics
practices together with all its stakeholders. 0.810

DL4 Our digital leader plays an informative role to reduce resistance to innovations
brought by information technologies. 0.862

DL5 Our digital leader shares his/her own experiences about technological possibilities
that help his/her colleagues to learn about the organization’s structure. 0.873

DL6 In order to increase participation in the corporate vision, a digital leader guides the
employees of the institution regarding the technological tools that can be used. 0.873

Circular Economy Practices 0.926 0.944 0.773

CEP1 Our organization is engaged in reducing resources use in the production,
distribution, and consumption processes. 0.875

CEP2 Our organization is engaged in reusing of resources in the production, distribution,
and consumption processes. 0.902

CEP3 Our organization is engaged in recycling of resources in the production,
distribution, and consumption processes. 0.881

CEP4 Our organization is engaged in recovering of resources in the production,
distribution, and consumption processes. 0.893

CEP5 Our organization is engaged in regeneration of resources in the production,
distribution, and consumption processes. 0.844
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Organizational Performance 0.861 0.901 0.647

OP1 Compared with key competitors, our company is more successful. 0.866

OP2 Compared with key competitors, our company has a greater market share. 0.762

OP3 Compared with key competitors, our company is growing faster. 0.679

OP4 Compared with key competitors, our company is more profitable. 0.848

OP5 Compared with key competitors, our company is more innovative. 0.851

Technological Innovation 0.941 0.951 0.709

TI1 Our organization uses technologies in production processes. 0.879

TI2 The application of technologies generates information on the production processes. 0.813

TI3 Having more information contributes to proper decision making. 0.837

TI4 Artificial intelligence applications help workers’ tasks. 0.787

TI5 The use of software helps the processing of large amounts of data. 0.754

TI6 Technology allows for the obtaining of reliable information on the
production process. 0.882

TI7 The organization shares information digitally. 0.905

TI8 The adoption of technology improves the use of resources. 0.870
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