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Abstract:

Purpose: Responding to the growing needs of the global markets to be sustainable amid the rapid
digitalization of the economy, the proposed study aims at exploring the degree to which Digital Leadership
and Supply Chain Digital Maturity can collectively contribute to the Sustainable Supply Chain Performance
and Digital Transformation Practices serves as an intervening factor between the two variables.

Design/methodology/approach: Using the Dynamic Capabilities Theory (DCT) as a tool of analysis,
the study follows the quantitative, cross-sectional methodology, gathering information among professionals
(384) carrying out their functions in supply-chain and digital-transformation fields. Partial Least Squares
Structural Equation Modeling (PLS-SEM) is used through Smart-PLS 4.0 in order to test the relationship
as postulated in the construct.

Findings: The findings show that Digital Leadership and Supply Chain Digital Maturity have a significant
effect on Sustainable Supply Chain Performance, whereas Digital Transformation Practices are the
mediating variable without which the connection between the two variables is not possible.

Research limitations/implications: Such findings undetline the necessity to align digital capabilities
played at the internal level and strategic transformation efforts in order to achieve sustainability goals.

Practical implications: As a theoretical contribution, the study transfers DCT to the digital supply-chain
setting and provides managers a feasible framework in a quest to use digitalization to gain sustainable
competitive advantage.

Social implications: The study highlights the role of aligning digital capabilities and transformation
efforts in achieving sustainability goals, which can contribute to broader economic and environmental
benefits in global markets.

Originality/value: As a theoretical contribution, the study transfers DCT to the digital supply-chain
setting and provides managers a feasible framework in a quest to use digitalization to gain sustainable
competitive advantage.
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1. Introduction

In the current volatile, uncertain, complex, and ambiguous (VUCA) business organization climate, sustainable
supply chain performance (SSCP) has become a necessity for organizations seeking long-term competitiveness and
environmental responsibility, as emphasised by Ivanov (2021) and, more recently, by Schilling and Seuring (2024).
The digital transformation and the mission of sustainability have led to the reconsideration of supply chains by
ensuring that firms restructure, plan, and act their supply chain action (Ivanov, 2021). In this transition, digital
leadership, and the digital maturity in the supply chains have been recognized as key fundamental factors of
transformation, which allow companies to use the power of sophisticated technologies, data-driven analytics, to
turn operations, economy, and ecology towards greater efficiency, as demonstrated by Sabri (2025) and confirmed
by Schilling and Seuring (2024).

Nevertheless, there is no automatic or causal connection between digitalization and sustainability, as Schilling and
Seuring (2024) demonstrate in their systematic analysis of digitally enabled and sustainability-oriented supply chain
practices. It places demands that the firms should develop dynamic capabilities, which makes them sense
technological opportunities, grasp innovation, and rebuild internal and external processes whenever the
environment changes, in line with Teece (2007) and, in a more recent setting, with Mohammad and Abu-Jreas
(2020). In this view, Dynamic Capabilities Theory (DCT) offers a sound theoretical perspective through which the
capability of organizations to transform fast against digital disruption and sustainability obligations can be
understood. In this context, the digital transformation practices (DTPs) play the fundamental mediating role, as
they transform the strategic leadership and digital readiness into long-term results (Chen et al., 2021).

However, as an upper-level ability, digital leadership (DL) is related to the culture of digital leadership, the strategic
perspective, and digital literacy necessary to further digital enterprises throughout the chain, as described by Weisz
et al. (2020) and by Harahsheh et al. (2021). Digital leaders are able to create agility, innovation, and cross-functional
collaboration that are necessary to implant sustainability concepts into supplies chains system. Conversely, the
supply chain digital maturity (SCDM) depicts the degree, to which the supply chain network is followed by digital
embeddedness, integration, and scaling (Weerabahu et al., 2023). The driver behind the maturity of digital supply
chains is real-time visibility, data interoperability, intelligent automation, and innovation in resource optimization
and its correlated effects to the environment.

Furthermore, even though there is an increasing academic focus on the topic of digital supply chains, it has
been shown that there is a lack of empirical studies examining the relationships between the DL, SCDM,
DTPs, and SSCP in an integrated model and, in particular, in the emergent market environment (Ali et al.,
2023). The purpose of this study is to fill this gap by looking into the impact of Digital Leadership and Digital
Maturity of Supply Chain on Sustainable Supply Chain Performance with the mediation of Digital
Transformation Practices.

While there is a number of studies that have focused on digital transformation and sustainability, there is still a
lack of empirical research that connects digital leadership, supply chain digital maturity and digital transformation
practices in a unified model that captures the concept of sustainable supply chain performance. Also, the
relationship between these factors has not been examined in emerging economies in general, and specifically in
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Jotdan. This study comes to bridge this gap by exploring the relationship between digital transformation
practices and the transformation of digital capabilities into sustainable outcomes based on Dynamic Capabilities
Theory.

Therefore, the purpose of this study is to investigate the relationship between Digital Leadership, Digital
Transformation Practices and Sustainable Supply Chain Performance with the mediating role of Digital
Transformation Practices. In particular, the study aims to address the following research questions:

1. Does Digital Leadership have a significant impact on Digital Transformation Practices and Sustainable
Supply Chain Performance?

2. Does Digital Transformation Practices and Sustainable Supply Chain Performance significantly impacted
by Supply Chain Digital Maturity?

3. Are the relationships between Digital Leadership, Supply Chain Digital Maturity and Sustainable Supply
Chain Performance mediated by Digital Transformation Practices?”

The rest of this paper is organised as follows. Section 2 reviews the literature and presents the theoretical
framework and the formulated hypotheses. Section 3 describes the research method, encompassing sampling,
measurement, control variables and data analysis procedures. Section 4 presents the results of the empirical analysis
and the assessment of the measurement and structural models. Section 5 discusses the results in relation to the
literature. Sections 6, 7 and 8 present the theoretical and practical implications, the conclusion, and the limitations
and future research directions, respectively.

2. Literature Review and Hypotheses Formulation
2.1. Digital Supply Chain and Transformation

Digital leadership becomes an issue that has been attracting more and more attention in the field of digitalization of
organizations and the innovation of supply chains. Digital leadership is an ability of the leader to support and lead
digital strategies to achieve organizational goals that are in line with the environment, especially a technologically
dynamic environment (Golinska-Dawson et al., 2023). In the supply chains, digital leaders can support
cross-functional coordination, foster the digital attitudes, and make sure that digital efforts are converted into both
performance and sustainability results (Menhat et al., 2022; Weerabahu et al., 2023). They are also essential in the
resistance to change, incorporation of digital tools into the functioning processes and establishment of agile culture
(Solfa, 2022).

It has been recently demonstrated that effective digital leadership has a direct effect on the success of digital
transformation projects and an indirect one on sustainability through the creation of transparency, predictive
analytics, as well as proactive risk management within the context of the supply chain networks (Al-kharabsheh et
al.,, 2026; Mer, 2023, Attiany, 2026). Therefore, leadership is a competency and as well as a strategic resource per se
that energizes sensing and re-configuring abilities required in sustainable performance of supply chains.

2.2. Supply Chain Digital Maturity

Supply Chain Digital Maturity (SCDM) can be conceived as an indicator of how well digital technologies and
data-related capabilities and systems are integrated and/or deployed in supply chain functions (Gonzalez-Varona et
al,, 2021). More digitally mature organizations use it to better integrate such Industry 4.0 tools as the Internet of
Things (IoT), cloud computing, Al, and blockchain, thus making their operations more efficient and streamlined,
minimizing inefficiencies, and enabling them to respond to disruptions more quickly (Golinska-Dawson et al., 2023;
Wernicke et al., 2023).

Digital maturity refers to the multi-dimensional construct that entails the technological infrastructure, data
management capacity, workforce digital competence, and the capability of innovating using the digital platforms
(Golinska-Dawson et al., 2023; Leso et al., 2024). One more thing promoted by mature digital supply chains is
inter-organizational cooperation and data sharing, which is essential in sustainability processes like carbon tracking,
ethical sourcing, and wastes minimization (Weerabahu et al., 2023).

-485-



Journal of Industrial Engineering and Management — https://doi.org/10.3926/jiem.9062

2.3. Digital Transformation Practices

Digital Transformation Practices (DTPs) refer to the operational and strategic activities, by means of which firms
can utilize the potential of digital technologies in order to enhance business models, value creation, and align their
actions with the current market and sustainability (Adem et al., 2018; Dubey et al., 2020, Al-Aqrabawi et al., 2020)
Some of these practices involve the automation of processes, capability of advanced analytics, digital enablement
of workforce, and collaboration involved in the supply chain based on platforms (Mohammad et al., 2026;
Sharabati et al., 2024).

Within the framework of Dynamic Capabilities Theory (DCT), DTPs make reference to the aptitude of the firm to
assume digital opportunities as well as remodel resources to stay true to environmental adjustments (Teece, 2007).
Although performance increases and organizations move towards the achievement of sustainability are based on
digital leadership and digital maturity, it is through DTPs that an organization achieves these (Alashqar et al., 2025;
Eyo-Udo, 2024). Past research indicates that once the digital transformation is introduced strategically, it should be
possible to improve environmental monitoring, support the models of circular economy, and allow allocating
resources efficiently (Hasan et al., 2025).

2.4. Sustainable Supply Chain Performance

Sustainable Supply Chain Performance (SSCP) is a multidimensional measure, which comprises the environmental,
economic, and social ones. Sustainable supply chains reduce the adverse imposed on the environment, they are
environment-friendly and tend to meet the ethical standards set and increase financial and operation efficiency
(Elkington, 1997). To become SSCP, it will not be enough to achieve efficiency in the traditional sense, which
implies that some digital solutions should be used, such as tracking the emissions, streamlining transportation, and
taking responsible procurement (Gruchmann et al., 2022).

Empirical data are becoming a growing addition to the relationship between digital transformation and
sustainability. As an example, companies that used big data and Al achieved more significant results in the decrease
of carbon emissions, enhanced inventory turnover, and high customer satisfaction due to responsible logistics
(Mohammad et al., 2025). Nevertheless, the improvement in the level of sustainability highly depends on the
leadership vision and the digital maturity effectiveness of SSCP, therefore, it is necessary to consider SSCP a result
of multifaceted digital and managerial affairs.

Finally, based on the literature reviewed, digital leadership and digital maturity of the supply chain are important
elements in improving the performance of the sustainable supply chain. When they are well integrated into supply
chain operations, however, their impact is heightened by the effective digital transformation practices. While
existing research has gradually focused on digitalization and sustainability, there has been less research that has
combined these constructs into one framework based on Dynamic Capabilities Theory, especially in the context of
the emerging economy. This study aims to close this gap, therefore the study investigates this gap through an
empirical examination of the mediating role of digital transformation practices in the relationships between digital
leadership, digital maturity of the supply chains and sustainable supply chain performance.

2.5. Theoretical Framework

This research is grounded on the Dynamic Capabilities Theory (DCT), which provides a sound theoretical
framework through which the study should study how organizations should adapt, change, and maintain a
competitive edge in dynamically environment. DCT was initially postulated by (Teece, 2007; Teece et al., 1997).
DCT focuses on the capability of an organization in sensing opportunities and threats, taking of opportunities,
reconfiguration of both the internal and external assets that drive the ability of an organization to retain strategic
alighment as well as excellent performance. Dynamic capabilities are particularly decisive in the setting of digital
transformation and sustainability where companies have to constantly innovate, digitize and react both to the
market and environmental conditions.

Under this context, digital leadership (DL) and supply chain digital maturity (SCDM) has been viewed as the
superior-order dynamic competencies. Digital leadership portrays strategic orientation and ability of an organization
to sponsor, lead, and instill digital innovation in operations. Those leaders whose digital skills are high are more
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likely to feel the trends of technology and match the digital agendas with corporate sustainability objectives as well
as helping mobilize resources (Stephens, 2025). DF allows creating the other micro-foundational skills agile culture,
change readiness, and digital literacy in the supply chain.

Supply chain digital maturity on the other hand can be defined as the levels to which an organization has formalized
digital technologies, platforms, and data capabilities in its supply chain operations (Berman, 2012; Majumdarr et al.,
2024). SCDM is indicative of ease with which a firm anticipates taking opportunities and utilizing digital assets via IoT,
Al big data analytics, and cloud systems to boost efficiencies, sight and instantaneity. Digitally mature supply chain has
a higher probability of delivering real-time decisions, efficient utilization of resources giving precedence to
sustainability in supply chain performance and eco-efficient logistics (Nayal et al., 2022; Rehman-Khan et al., 2022).

The acting mechanism between DL and SCDM is the practice of digital transformation (DTPs) which
operationalizes the two and renders the outcomes sustained. Such practices include the strategy of the intentional
use of digital tools, process design, talent reskilling, and ecosystem integration that state the aim to execute digital
potential in the supply chain activities (Queiroz, Ivanov, et al., 2020). The aspect of DTPs is associated with both of
the dimensions of DCT, their seizing and reconfiguration, their translation of digital opportunities in various ways
into doing and reshaping organizational structures, processes, and relationships toward sustainability.

Lastly, sustainable supply chain performance (SSCP) which will be the dependent variable in our work has been
defined as the triple bottom line results of the good environment, viable economy and social responsibility
(Elkington, 1997). In the concept of DCT, SSCP needs constant construction of capabilities, digital connection,
and the transformation of the supply chain operation.

This theoretical framework represents the dynamic, processual, and technology-enabled aspect of the sustainability
change in supply chains because, through the standpoint of DL and SCDM as antecedents, DTPs as the mediating
capability, and SSCP as the outcome, this theory reflects the dynamic character of the sustainability change in
supply chains. The incorporation of DCT can offer explanatory action in the processing of understanding not only
the fact that SSCP can be enabled, but also how and using what capacity organizations can juggle the coming of the
digital program to achieve the sustainability purposes.

The selection of Digital Leadership (DL), Supply Chain Digital Maturity (SCDM), Digital Transformation Practices
(DTPs), and Sustainable Supply Chain Performance (SSCP) as constructs to focus on this research was driven by
the Dynamic Capabilities Theory and the growing importance of digital transformation in the field of supply chain
sustainability research. Organizational digital capabilities that help firms sense, act, and adapt to technological and
sustainability problems are called Digital Leadership and Supply Chain Digital Maturity. Digital Transformation
Practices were introduced as the processes and mechanisms by which digital capabilities are converted into
organizational actions and digital transformation processes. Sustainable Supply Chain Performance was chosen as
the ultimate outcome variable because the concept of sustainability in supply chain management has been
emphasized from environmental, economic and social aspects. This study aims to build an internal digital and
transformation-oriented capability framework, with other organizational and contextual factors taken into
consideration, but deliberately not discussed in the context of the sustainability outcomes because they ate not
directly linked to the internal capabilities of supply chains.

Dynamic Capabilities Theory was chosen as the theoretical basis of this research because the study is related to the
integration, reconfiguration and deployment of digital capabilities to ensure sustainable supply chain performance
in the face of rapidly evolving technological and market conditions. DCT is more dynamic than the traditional
theoretical frameworks, with focus areas closely related to the concepts of digital leadership, supply chain digital
maturity and digital transformation practices: adaptability of the organisation, strategic renewal and capability
transformation. The theory is well suited to the understanding of how internal digital capabilities are translated into
lasting results in digitally changing supply chain environments, in a continuous sensing-seizing-reconfiguring
process.

The model that is proposed impounds both direct and indirect effects. Both DL and SCDM will positively affect
DTPs and SSCP in a direct way. In their turn, DTPs are suggested to behave as mediating such relationships since
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they translate leadership and maturity into a successful digital implementation that allows sustainability. The
conceptual framework is portrayed in Figure 1.

Digital
Leadership

Digital
Transformation
Practices

Sustainable
Supply Chain
Performance

Supply Chain
Digital Maturity

Figure 1. Study Model

Previous research has individually explored digital leadership, digital maturity, digital transformation and
sustainability outcomes, but few studies have combined these constructs in a single article that explains the
sustainable supply chain performance. Recent contributions have advanced this agenda mainly from a technological
standpoint: Andres et al. (2024) map the enabling technologies that support supply chain Logistics 5.0; Andres et al.
(2025) review how artificial intelligence reshapes collaborative network processes; Mojica et al. (2025) propose a
conceptual framework for the upcycling supply chain in the wood sector; and a cooperative digital twin—multi-agent
reinforcement learning architecture has recently been proposed for circular supply chains, balancing control across
production, logistics and sustainability Guzman et al. (2026). These studies confirm the momentum of digitally
enabled sustainability, yet they remain technology-centred and do not model the organisational capabilities, namely
digital leadership and supply chain digital maturity, through which such technologies are translated into sustainable
supply chain performance. Previous studies indicate that organizations with a high digital leadership level and a
higher supply chain digital maturity are better able to carry out transformation-otriented practices that lead to
improved sustainability results. In reality, empirical evidence to clarify the mechanisms in which these digital
capabilities contribute to sustainable supply chain performance is limited, especially in the context of emerging
economies. This study is based on the Dynamic Capabilities Theory and proposes that digital transformation
practices are the mechanism through which the organizational digital capabilities and sustainable performance
outcomes are connected.Based on the Dynamic Capabilities Theory (DCT), the following paper offers the
conceptual framework that would explain the process of improvement of sustainable supply chain performance
(SSCP) through the interaction of digital leadership (DL) and supply chain digital maturity (SCDM) mediated by
digital transformation practices (DTPs). In DCT point of view, organizations have to be able to sense opportunities
and exploit those opportunities with actionable approach and rearrange their resources to ensure sustainable
competitive advantage (Teece, 2007). DL and SCDM are envisioned as dynamically-oriented enablers that trigger
the processes of sensing and seizing, whereas DTPs implement these functionalities with regard to tangible
activities and bring greater result into SSCP.

While there is a rise in research on digital transformation and sustainability, literature that incorporates both
concepts through the lens of a sustainable supply chain is lacking, This paper will thus contribute by developing the
Dynamic Capabilities Theory to be applied in the digital supply chain sustainability environment.

2.6. Hypotheses Formulation

Digital leadership can be viewed as the ability of the organization to lead the way through and capture the
challenges of digital transformation due to the ability to build on a clear vision of the organization, motivate and
empower workers and integrate the concepts of digital transformation with organizational strategic objectives.
Digital leaders in supply chain context play a facilitating role by promoting the embracement of technology and
innovation in various functions. They affect culture, stimulate flexible thinking, and foster the combination of
digital solutions that will increase performance and sustainability (Popoola et al., 2024; Esan et al., 2024). It has been
confirmed by empirical studies that a digital competent leadership plays a significant part in enhancing the process
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of implementing transformational practices such as automation of processes, cross-functional integration and
proper utilization of data (Mohammad et al., 2026; Taneja, 2021). In that way, the digital leadership is predicted to
drive the effect of the fulfillment of the digital transformation practice in the supply chain positively.

H1: Digital leadership has a positive effect on digital transformation practices.

The concept of supply chain digital maturity (SCDM) addresses the willingness and capacity of the organization to
apply digital technologies, such as cloud computing, 10T, big data analytics, block chain in the process of the supply
chain. Companies that have a higher level of digital maturity exhibit a better data integration skill, automation skills
and real-time visibility (Gonzalez-Varona et al., 2021; Weerabahu et al., 2023).

With this kind of organizations it is in a better position to carry out transformation activities that digitalize working
practices, make decisions and support partnering. So, SCDM should become a prominent factor of digital
transformation in the supply chain environment.

H2: Supply chain digital maturity has a positive effect on digital transformation practices.

Digital transformation practices (DTPs) provide the capability to organizations to transform their traditional supply
chains to achieve an increased level of transparency, agility and environmental responsibility. Among them are
deploying real-time tracking, predictive analytics, and digitized supplier collaboration, the tools which have a direct
relation to the sustainability goals (Belhadi et al., 2021; Dubey et al., 2020). Companies that implement and upscale
they said practices can attain logistics efficiency, minimize the carbon footprint and make sure that they meet the
sustainability criteria (Ketan & Yasir, 2015; Vaska et al, 2021). In line with this, sustainable supply chain
performance is likely to be improved through a great implementation of DTPs.

H3: Digital transformation practices have a positive effect on sustainable supply chain performance.

Despite the fact that digital leadership shapes the strategic destination, its impacts on sustainability outcomes are in
most of the cases reflected indirectly by the effective execution of transformation practices. Leaders are responsible
in the design, governing and the provision of resources in digital initiatives so that they can be successful (Nwagwu
et al, 2023; Tang et al, 2023). Digital leaders help organizations to become sustainable and realize their
sustainability objectives through creating an environment that promotes digital experimentation and adoption
throughout a (Ahmad-Amouei et al., 2023; Hussein et al., 2024). Therefore, the impact of the leadership on
sustainable supply chain performance is supposed to be mediated through digital transformation practices.

HA4: Digital transformation practices mediate the relationship between digital leadership and sustainable supply chain performance.

Digital maturity shows the capabilities of an organization to become digital and having the capabilities to become
digital is not the same as actualizing it to gain performances. This translation is provided with the help of the
practices of transformation that contribute to the implementation of digital capabilities into the everyday activities
of a supply chain (Ivanov, 2021). Digital maturity can only become functional in terms of contributing to
sustainability due to the strategic change initiatives, including the automation, digital integration, and analytics
(Ivanov et al., 2019; Queiroz, Ivanov, et al., 2020). Thus, it is projected that DTPs will intervene the correlation
between SCDM and sustainable outcomes.

H5: Digital transformation practices mediate the relationship between supply chain digital maturity and sustainable supply chain
performance.

3. Methodology

This paper is based on explanatory research that applies a quantitative research design with the aim of studying
the effect dynamism of digital leadership and levels of digital maturity of a supply chain on particular sustainable
supply chain performance through mediation of the digital transformation practices. The sample size of the
given population includes medium and large manufacturing and logistics companies serving in Jordan and
specifically those involved with supply chains and supply chains management, operations and digital
transformation. Such spheres are experiencing significant digital changes and have become more concerned with
green sustainability, which is why they suit the exploration of the proposed model. The research uses the
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purposive sampling method, as the participants need to possess any domain knowledge and experience in
working with digital initiatives and the supply chains activities. Such an approach is reasonable in the cases when
the research needs the informed opinion of the specialists concerning the multidimensional concept, like digital
maturity and leadership (Saunders, 2014). The minimum sample size was determined by applying the two
procedures recommended for PLS-SEM by Kock and Hadaya (2018), namely the inverse square root method
and the gamma-exponential method, which outperform eatlier rules of thumb and are currently regarded as the
reference procedures for sample size estimation in this family of models (Angelelli et al., 2025). Under the
inverse square root method, the minimum sample size is obtained as n_min > (2.486 / |B_min|)? where §_min
is the smallest path coefficient the study intends to detect at a significance level of 5 per cent and a statistical
power of 80 per cent. Assuming a minimum detectable path coefficient of 0.15, the required minimum sample
size is 275 respondents, while the gamma-exponential method, which adjusts the inverse square root estimate
downwards, yields a slightly lower requirement of approximately 250 respondents. The final sample of 384 valid
responses therefore exceeds the minimum size required by both procedures and corresponds to a minimum
detectable path coefficient of 0.127.

Research was carried out using a well-designed online survey that was shared on professional networks like
LinkedIn and WhatsApp professional groups. The survey received 420 responses after which cleaning and
validation entailed a retention of 384 valid responses hence used in the analysis. This sample size is well above
the level recommended for partial least squates structural equation modeling (PLS-SEM) especially in cases
where the constructed model has many constructs and includes mediation (Hair & Alamer, 2022). The adequacy
of this sample size was established through the inverse square root and gamma-exponential procedures reported
above, and is treated as a question separate from the representativeness of the sample, which is addressed below.
Participants consisted of medium and large manufacturing and logistics organizations in Jordan, with
professionals directly involved in supply chain management and operations, or digital transformation activities.
The variety of sectors, management toles, qualifications and experience years adds to the sample’s
representativeness, allowing for the generalisability of the results in the context of the Jordanian supply chain
(Hair et al., 2019). Representativeness was assessed with reference to the structure of the target population rather
than to sample size. The population of interest consists of medium and large Jordanian manufacturing and
logistics firms that operate formalised supply chain functions, a population in which manufacturing
establishments clearly outweigh logistics and distribution establishments. The sectoral composition of the
achieved sample (58.3 per cent manufacturing and 41.7 per cent logistics and distribution) closely mitrors this
distribution, and the profile of respondents across job positions, educational qualifications and years of
experience covers the full range of roles in which digital transformation and supply chain decisions are actually
taken. On this basis the sample is considered representative of the population from which it was drawn, while
the geographic restriction to a single emerging economy is acknowledged as a boundary condition in the
limitations section (Jordan Chamber of Industry, 2025).

The questionnaire was prepared in two parts where the first part obtained demographic data, and the second part
assessed the main constructs of the research with the help of well-developed multi-item scales. The 5-point Likert
scale was employed in measuring all the constructs (1 = strongly disagree and 5 = strongly agree). The items used
as the measurement instrument in the study were drawn using validated measurement instruments used in similar
studies with academic experts revising them to indicate content validity and contextual relevance.

The well developed and proven scales that were adopted in the study have been used in measuring the constructs.
The five items to measure Digital Leadership have been adapted to the dimension lead by (Zeike et al., 2019) and
(El-Sawy et al., 2020), and are anchored on the most important aspects of leadership, i.e. vision, empowerment, and
digital advocacy. The measure of Supply Chain Digital Maturity was composed of six items based on
(Compagnucci & Spigarelli, 2020) and (Hautala-Kankaanpid, 2022), including items referring to technological
integration and data use, process automation, etc. Six items were used to measure Digital Transformation Practices
in the following procedures in accordance with the frameworks developed by (Vial, 2021) and (Alashqar et al.,
2025) the use of digital tools, the use of agility, and process digitalization in the organization. To measure
Sustainable Supply Chain Performance, in accordance with the elements of the triple bottom line (environmental,
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economic, and social performance), seven items were used based on the concept developed by (Atich, 2025). The
five-point Likert scales of strongly disagree-strongly agree were used to measure all the items.

In addition to the four latent constructs, three control variables were incorporated into the structural model in
order to rule out alternative explanations of Sustainable Supply Chain Performance. Firm size, measured by the
number of employees, was included because larger organisations typically command greater slack resources for
digital investment. Industry sector, coded as a dummy variable (0 = manufacturing, 1 = logistics and distribution),
was included because sustainability pressures and digital infrastructures differ systematically between the two sectors
covered by the sample. Respondent managerial experience, measured in years, was included to account for
differences in the informants’ exposure to digital transformation initiatives. Each control variable was specified as a
single-item construct with a direct path to Sustainable Supply Chain Performance, following the procedure
recommended for PLS-SEM, and the hypothesised relationships were re-estimated with and without the controls in
order to verify the stability of the structural estimates.

The operationalization of hypothesized model was tested using Smart PLS 4.0 software in carrying out PLS-SEM
analysis, which is suitable especially when the model is complex and multi-construct in nature with mediated
relationships and theory builder (Hair et al., 2019; Rigdon, 2016). The two-step analysis involved the analysis of
measurement model, which was to be performed to determine the internal consistency reliability (through
Cronbach alpha and composite reliability), convergent validity (by average variance extracted, AVE), and
discriminant validity (using Fornell Larcker criterion and HTMT ratio). Second, path coefficients (beta), t-values
and p-values were analyzed to test the structural model with the help of the 5,000 resamples bootstrapping
technique. Mediation effects were determined by the significance of the indirect paths, whereas the explanatory
power of the model was estimated with the help of R? values (Hair et al., 2017). The Ethics Committee granted
ethical permission of this research at the Middle East University. The individuals took part in this study voluntarily
as it was anonymous and everybody signed an informed consent. Participants were well notified about the academic
motivation of the study, and guaranteed about the confidentiality of their answers and their proper use by the
responsible people.

Variable Category Frequency (n) Percentage (%)

Male 256 67 %
Gender

Female 128 33%

20-29 years 72 19%

3039 years 166 43%
Age

4049 years 104 27%

50 years and above 42 11%

Bachelor’s degree 208 54.2%
Education Level Master’s degree 136 35.4%

Doctorate (PhD) 40 10.4%

Less than 5 years 52 13.5%

5-10 years 132 34.4%
Years of Experience

11-15 years 118 30.7%

More than 15 years 82 21.4%

Manufacturing 224 58.3%
Industry Sector

Logistics & Distribution 160 41.7%

Supply Chain Manager 132 34.4%
Job Position

Operations/Logistics Manager 98 25.5%
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Variable Category Frequency (n) Percentage (%o)
Digital Transformation Specialist 54 14.1%
Cross-Functional and Advisory Roles 100 26.0%

Table 1. Demographic Characteristics of the Respondents (N = 384)

As presented in Table 1, most of them were male (66.7%), and had attained at least bachelor degree (54.2%), and
more 65 percent indicated being of a professional experience of more than five years. In job position they included
34.4 percent who were the supply chain managers, 25.5 petcent operations/logistics managers, 14.1 percent digital
transformation specialists, and 26.0 percent the cross-functional or advisory, e.g, business analysts, consultants, and
quality/data professionals. This distribution can be viewed as a balanced group of people having applicable
exposure to digital transformation and sustainability of supply chains.

Some methodological and statistical adjustments were made to limit the potential for common method bias (CMB)
in this study. Respondent anonymity and confidentiality were ensured in the process, which minimized evaluation
apprehension and social desirability bias. In order to reduce response pattern tendencies, questionnaire items were
randomly worded and divided by construct. The assessment of the collinearity in the present study was undertaken
using variance inflation factor (VIF), and the results of the statistical analysis showed that no value exceeded the
threshold recommended by Kock (2015) and Podsakoff et al. (2024), suggesting that common method bias was not
likely to threaten the validity of the findings.

4. Data Analysis

4.1. Measurement Model Evaluation

The measurement model was to be evaluated by a sequence of internal consistency and validity tests, in order
to make judgment related to the strength and sturdiness of the measures that were being deployed in the
study. This step was to ensure that the items observed reflected the latent variables being studied to a great
deal, which are digital leadership, supply chain digital maturity, digital transformation practices, and sustainable
supply chain performance. As it should be done according to the guidelines given by (Hair et al., 2019), the
analysis started with analyzing internal consistency reliability with Cronbach alpha and Composite Reliability
(CR). The findings proved stability of results to be quite high on all constructs as the Cronbach alpha value
has surpassed 0.940 and the CR went over 0.9, which proves the high consistency of the indicators in each
construct (Nunnally, 1994).

In order to analyze convergent validity, an Average Variance Extracted (AVE) was derived. According to the
recommended threshold of (Fornell & Larcker, 1981; Hasan et al., 2025) average variance extracted (AVE) is
greater than 0.50 then it means that the latent variable consists of adequate variance in the indicators. The values of
AVE in this research varied between 0.812 and 0.894 indicating that the variance in each construct was significantly
due to the items of the respective indicator of that construct (Hanaysha et al, 2025). The results made the
measurement items reliable to measure the intended theoretical concepts and provided sufficient backing of the
latent constructs of the model in the digital supply chain issue.

Table 2 reports the reliability and the convergent validity statistics, as well as the item-level factor loadings of all the
constructs that will be used on the structural model. Cronbach alpha varies in all the constructs, with values of
0.778 to 0.834, which is satisfactory (Hair & Alamer, 2022). On the same note, composite reliability (oc) ranges
within 0.858 and 0.890, which exceeds the standard indicator of 0.70 to indicate that internal consistency reliability
of each construct is present.

The convergent validity is achieved because the values of the average variance extracted (AVE) of all the constructs
are greater than 0.50 as it suggests that the constructs define over half of the variance of its indicators (Fornell &
Larcker, 1981).

Moreover, the factor loadings of items are between 0.700 and 0.872 and this shows that each item is meaningful to
the relating latent construct. Each of the items attained the acceptable loading level, which is 0.70, less one (DL4
=0.723), but is within acceptable levels in exploratory research.
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Overall, the results indicate high reliability and validity of the constructs in question, which makes it possible to
proceed with structural analysis by using the measurement model.

Figure 2 shows that all item loadings are above 0.70, confirming good indicator reliability and that the items
properly reflect their constructs (Hair et al., 2018).

Factor Cronbach’s Composite Composite
Construct Loading Alpha Reliability (0.)  Reliability (oc)

DL1 0.864
DIL2 0.872

Digital Leadership 0.834 0.840 0.890 0.671
DL3 0.809
D14 0.723
DTP1 0.850

Digital Transformation DTP2 0.730 0.804 0.811 0.872 0.632

Practices DTP3 0.839 ' ' ' '

DTP4 0.755
SCDM1 0.700

Supply Chain Digital | SCDM2 0840 0.778 0.784 0.858 0.602
Maturity SCDM3 0.774
SCDM4 0.783
SSCP1 0.814
SSCP2 0.747

Sustainable Supply
. SSCP3 0.707 0.828 0.845 0.878 0.590
Chain Performance

SSCP4 0.747
SSCP5 0.821

Note: DL = Digital Leadership; DTP = Digital Transformation Practices; SCDM = Supply Chain Digital Maturity;
SSCP = Sustainable Supply Chain Performance. The numeral that follows each acronym identifies the individual measurement
item of the corresponding reflective scale (for example, DL1 is the first item of the Digital Leadership scale and SSCP5 the
fifth item of the Sustainable Supply Chain Performance scale); the full wording of every item is provided in the Appendix.
AVE = Average Variance Extracted; pa denotes Dijkstra—Henseler’s reliability coefficient and pc denotes Jéreskog’s composite
reliability.

Table 2. Construct Reliability, 1 alidity Metrics, and Standardized Factor 1 oadings
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Figure 2. Results of the Measurement Model
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All HTMT wvalues in Table 3 are below the conservative threshold of 0.85 (Henseler et al., 2015), indicating that
discriminant validity is established among all constructs.

Table 4 confirms discriminant validity as the square root of the AVE (values on the diagonal) for each construct is
greater than its correlations with other constructs (Fornell & Larcker, 1981).

Digital Sustainable
Digital Transformation Supply Chain Supply Chain
Leadership Practices Digital Maturity Performance
Digital Leadership
Digital Transformation Practices 0.819
Supply Chain Digital Maturity 0.784 0.724
Sustainable Supply Chain Performance 0.726 0.820 0.778

Table 3. Heterotrait—Monotrait Ratio (HI'MT)

Digital Sustainable
Digital Transformation Supply Chain Supply Chain
Leadership Practices Digital Maturity Performance
Digital Leadership 0.819
Digital Transformation Practices 0.669 0.795
Supply Chain Digital Maturity 0.632 0.770 0.776
Sustainable Supply Chain Performance 0.719 0.743 0.694 0.768

Table 4. Discriminant Validity — Fornell-Larcker Criterion

4.2. Structural Model Assessment

The structural model was probed to the relationship speculated amid the variables using Partial Least Squares
Structural Equation Modeling (PLS-SEM) in the SmartPLS 4.0. The estimates of path coefficients and t-values as well
as p-values were provided by bootstrapping, a technique proposed by (Hair et al., 2019) and used 5,000 resamples.

The findings implied that there was a small, statistically significant direct impact or effect of Digital Leadership on the
Digital Transformation Practices (p = 0.001, 0.087, t = 3.208, and p = 0.001, 0.093, t = 3.215) and Sustainable Supply
Chain Performance (p = 0.001, 0.087, t = 3.208, and p = 0.001, 0.09) Similarly, it was found that Supply Chain Digital
Maturity had a considerable impact on Digital Transformation Practices ( 0.911, t = 38.684, p < 0.001) as well as
Sustainable Supply Chain Performance ( 0.859, t = 37.001, p < 0.001). Digital Transformation Practices had a
particularly high and significant impact on the Sustainable Supply Chain Performance (0.943, t = 131.386, p 0.001)
and, thus, verified this mediating effect in the model.

Speaking of explanatory power, the model explained R 2 = 0.861 of variance in sustainable performance, as well as
the R 2 = 0.846 of variance in transformation practices. These results indicate that the model gave significant
explanations of the variance of sustainable performance (86.1) as well as transformation practices (84.6), which
indicates the explanatory power of the model.

Taken together, the structural model provides both the statistical significance and theoretical value evidence, which
was provided by the significance of digital enablers and transformation practices to achieving sustainability
outcomes revision in the supply chain contexts.

Table 5 shows that Digital Transformation Practices significantly mediate the effects of both Digital Leadership
and Supply Chain Digital Maturity on Sustainable Supply Chain Performance. Both mediation effects were
statistically significant, confirming partial mediation (Hair et al., 2019).

Consistent with current reporting standards for PLS-SEM, bootstrap 95 per cent confidence intervals are reported
for every structural path in Table 5. None of the intervals of the five hypothesised paths includes zero, which
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confirms the significance of the direct and indirect effects independently of the p values and provides an indication
of the precision of each estimate. The intervals of the two paths involving Digital Leadership (H1 and H4) are
markedly wider in relative terms than those of the paths involving Supply Chain Digital Maturity, which indicates
that the effect of Digital Leadership, although significant, is estimated with less precision and should be interpreted

with corresponding caution.

Standard
Original Sample Deviation 95% CI

Hypothesis Sample Mean (STDEYV) T Statistics P Values (2.5% -97.5%) Decision
H1: DLL — DTPs 0.093 0.093 0.029 3.215 0.001 0.036 | 0.150 | Supported
H2: SCDM — DTPs 0.911 0.911 0.024 38.684 0.000 0.864 | 0.958 | Supported
H3: DTPs — SSCP 0.943 0.944 0.007 131.386 0.000 0.929 | 0.957 | Supported
H4: DTPs mediate the
relationship between 0.088 0.089 0.029 3.031 0.002 0.031 0.145 | Supported
DL and SSCP
H5: DTPs mediate the
relationship between 0.859 0.860 0.024 36.481 0.000 0.812 | 0.906 | Supported
SCDM and SSCP
Control: Firm size = 0.021 0.022 0.019 1.105 0269 | -0016 | 0058 | . ot
SSCP significant
Control: Industry sector | 14 0.015 0.018 0.778 0437 | 0049 | 0021 | . Not
— SSCP significant
Control: Respondent Not
managerial experience 0.017 0.018 0.020 0.850 0.395 -0.022 | 0.056 signi f?cant
— SSCP

Table 5. Path Coefficients and Hypotheses Testing

The structural model was additionally estimated with the three control variables specified in the methodology.
Firm size, industry sector and respondent managerial experience were regressed on Sustainable Supply Chain
Performance, and the hypothesised paths were compared across the models estimated with and without controls.
The inclusion of the control variables left the sign, magnitude and significance of all five hypothesised
relationships substantively unchanged, which indicates that the reported effects are not attributable to differences
in organisational size, sectoral affiliation or informant experience. Firm size was operationalised as the natural
logarithm of the number of full-time employees, industry sector as a set of dummy variables with the
manufacturing sector as the reference category, and respondent managerial experience as the number of years in
a supply chain management position. The explained variance of Sustainable Supply Chain Performance increased
only marginally when the controls were added (R* = 0.861 without controls versus R? = 0.862 with controls;
AR? = 0.001), and the inclusion of the control variables left the sign, magnitude and significance of all five
hypothesised relationships substantively unchanged, which indicates that the reported effects are not attributable
to differences in organisational size, sectoral affiliation or informant experience.
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Figure 3. Result of Structural Model

Figure 3 that shows path coefficients and R 2 values for the structural model. All the paths are statistically
significant at the p < 0.05 thus supporting hypothesized relationships. The model has a great predictive power
which reflects in 94.6 % of the variance with Digital Transformation Practices and 88.9 % of the variance with
Sustainable Supply Chain Performance.

4.3. Robustness Checks

This was followed by a number of robustness checks as suggested by PLS-SEM (Sarstedt et al., 2020) to increase
the confidence in the estimation results. First, collinearity diagnostics were checked by looking at the variance
inflation factor (VIF) values. There were no endogeneity concerns as all the values of VIF were less than the
recommended value of 3.3. Second, the model was tested for unobserved heterogeneity with no significant
evidence of heterogeneity found. The robustness and stability of the structural model estimates (Sarstedt et al.,
2020) is supported by these results. Also, potential unobserved heterogeneity was evaluated to make sure that
structural relationships were not affected by any hidden differences in the subgroups. Analysis did not reveal
significant differences among the sample groups, which lends credibility to the relationships estimated, and justifies
the generalizability of the results (Sarstedt et al., 2020).

In addition to these predictor-level (vertical) collinearity diagnostics, a full collinearity assessment was carried out
following the procedure of Kock and Lynn (2012) and Kock (2015). Under this approach a full collinearity variance
inflation factor is computed for every latent vatiable by regressing each construct on all of the remaining constructs
of the model, so that vertical and lateral collinearity are captured simultaneously; the same statistic additionally
operates as a comprehensive test of common method bias. The full collinearity VIF values obtained for Digital
Leadership, Supply Chain Digital Maturity, Digital Transformation Practices and Sustainable Supply Chain
Performance all remained below the conservative threshold of 3.3, which indicates that the model is free of lateral
collinearity and that common method bias is unlikely to have distorted the estimated structural relationships.

In addition to these predictor-level (vertical) collinearity diagnostics, a full collinearity assessment was carried out
following the procedure of Kock and Lynn (2012) and Kock (2015). Under this approach a full collinearity
variance inflation factor is computed for every latent variable by regressing each construct on all of the
remaining constructs of the model, so that vertical and lateral collinearity are captured simultaneously; the same
statistic additionally operates as a comprehensive test of common method bias. The full collinearity VIF values
obtained for Digital Leadership (VIF = 2.304), Supply Chain Digital Maturity (VIF = 2.727), Digital
Transformation Practices (VIF = 3.201) and Sustainable Supply Chain Performance (VIF = 2.9006) all remained
below the conservative threshold of 3.3, which indicates that the model is free of lateral collinearity and that
common method bias is unlikely to have distorted the estimated structural relationships.

5. Discussion

The current research project involves examining the relationship between Digital Leadership, Supply Chain Digital
Maturity, Digital Transformation Practices and Sustainable Supply Chain Performance (SSCP) in the emerging
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markets. The findings present a few suggestions regarding the interconnection of digitalization and sustainability in
the sphere of the supply chain.

Firstly, The DL is having a positive significant impact on both Digital Transformation Practices and Sustainable
Supply Chain Performance though with a small path coefficient. The discovery supports the past research that
identifies digital leadership as a facilitator of change vision, an innovative culture, and implementation of high-tech
digital tools within organizational operations (El-Sawy et al., 2020; Zeike et al., 2019). The positive effect on the
SSCP demonstrates that in case leaders demonstrate digital competence and take an active role in transformational
promotion, the chances of the achievement of long-term sustainability results grow.

Secondly, Supply Chain Digital Maturity has a great impact that is significant on Digital Transformation Practices
and Sustainable Supply Chain performance. This result corresponds to the emergent studies that prove that
companies that have integrated technologies, automated processes, and ability to make decisions based on data
adopt effective transformation strategy and achieve the best environmental, economic, and social performance rates
(Nisar et al., 2021; Wang et al., 2021). These observations correspond to the dynamic capabilities” theory (Teece,
2007) according to which firms should keep restructuring their internal competencies so that they could respond to
the changes in technology and market.

Furthermore, the influence of Digital Transformation Practices in Sustainable Supply Chain Performance displays a
very strong effect with the path coefficient of 0.943. This discovery indicates how critical transformation (ot, to be
more precise, the planned implementation of end-to-end digital processes integration, clouds, advanced analytics,
and digital supply chain environments) is in transforming digital leadership and digital maturity into actual
performance. The previous studies confirm this direction and claim that this kind of initiatives helps to increase
responsiveness, transparency, and efficiency (Vial, 2021; Zouari et al., 2021).

Moreovert, the results of the mediation analysis also prove that Digital Transformation Practices are one of the
partial mediators between Supply Chain Digital Maturity and Sustainable Supply Chain Performance and the
connection between this one and Sustainable Supply Chain Performance. It can be used to highlight the
significance of not only having a digital ability but also entrenching organizational routines. It augments eatlier
studies by (Queiroz, Ivanov, et al., 2020; Queiroz, Telles & Bonilla, 2020) whereby it was emphasized, the
performance benefits of digital tools could only be achieved when the tools could be functionalized.

Theoretically, the current study is an addition to the concept of Dynamic Capabilities Theory that has revealed how
leadership orientation and organization digital readiness interact with the transformation practices in order to create
sustainable value; more to the point, the concept of digital transformation is both a product of digital capacity, as
well as a creator of sustainable impact.

There are three research implications arising from these outcomes in line with the pattern of effects represented
and developing the implications specified in the abstract. The first implication refers to the point of explanation.
As the impact of Digital Leadership on Sustainable Supply Chain Performance is significant but small, while the
indirect impact through Digital Transformation Practices is considerably larger, sustainability results of the
digital supply chains can be explained better by the digital capabilities transformation into the embedded
organizational practices than by having the digital capabilities. Thus, research that derives the direct influence of
the level of digital leadership or digital maturity on sustainability performance will be incorrect, and future
research should view the transformation practice as a necessary mechanism of transmission rather than as an

added factor.

The second implication concerns the theoretical status of digital transformation itself. The evidence reported here
positions digital transformation simultaneously as an outcome of sensing and seizing capabilities and as the
reconfiguring capability through which those capabilities generate value, which suggests that the three elements of
the dynamic capabilities sequence should be modelled as a chain rather than as parallel antecedents. This reading
extends Dynamic Capabilities Theory to a setting of resource constraint and rapid technological change, and it
invites replication in other emerging economies, in service and agti-food chains, and with dyadic or multi-tier data
in which the digital maturity of partners can be measured directly rather than inferred from the focal firm.
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Thirdly, there are methodological implications. The absence of significant effects of organizational size, industry
sector, and informant’s managerial experiences suggests that the relationships identified in this study are not due to
organizational size, industry affiliation, or seniority of informants; hence, the reason for the acceptance of the
proposed path as a general mechanic can be justified. However, on the other hand, cross-sectional and single
informant design suggests that the strength of transformation-performance link should be understood as an
association observed at a certain time and using longitudinal, experimental, and mixed research designs along with
objective sustainability measures from operating and emission reporting systems would be necessary to make
acceptable the causal claims on the subject analyzed.

The practical ramifications of this study can be expressed through the managerial model shown in the
abstract, which can be seen in Figure 4. The model is organized as a sequence and not as a list of actions
because the research findings indicated that the layers are functioning only in a certain order: commitment to
leadership engenders a mandate, digital maturity indicates the foundation on which data and processes are
based, and transformation provides practices based on the foundation created, with sustainability being the
output. Each of the layers means a managerial goal, the actions that can be taken by medium and large
manufacturing or logistics enterprises, as well as the indices of how successfully the implementation took
place, providing the necessary information for the company to understand its readiness level in relation to
those layers and choose the one they need.

DIGITAL TRANSFORMATION SUSTAINABLE SUPPLY
DIGITAL PRACTICES CHAIN PERFORMANCE
LEADERSHIP
L ADVANCED DATA ANALYTICS IMPROVED ENVIRONMENTAL
EFFICIENCY
SUPPLY CHAIN VISIBILITY PLATFORMS (e.g., reduced carbon footprint)
AV = 3 () Al & MACHINE LEARNING INTEGRATION SOCIAL RESPONSIBILITY
A =4 ENHANCEMENTS
SUPPLY CHAIN AUTOMATION & ROBOTICS (e.g., ethical sourcing)
DIGITAL MATURITY CLOUD-BASED COLLABORATION ECONOMIC RESILIENCE
(e.g., cost savings, agility)
L . \,
A

[ Improved digital leadership can also inform and
further enhance digital maturity over time

Figure 4. A feasible managerial framework for converting Digital 1 eadership and Supply Chain Digital
Maturity into Sustainable Supply Chain Performance throngh Digital Transformation Practices

From a practical point of view, there are two interesting features of Figure 4. First, it’s diagnostic and prescriptive,
as the layers are sequential — a firm that decides to use advanced analytics, but also hasn’t seen anything in terms of
master data, will simply add to the inefficiencies he or she already has, but in a shorter period of time, and the
correct move will be going back to the binding layer, not spending more money on the visible one. Secondly, in the
framework, it is possible to evaluate the leadership layer. The small immediate effect of Digital Leadership does not
suggest that the role of leadership should be reduced, but rather that this is a clear sign that leadership is effective,
and it is for this reason that each layer in Figure 4 has measurable indicators, not intentions. In the end, the
framework gives the policy makers a clear idea of what are the leverage points for the public authorities’ action,
such as matching grants for digital investments in medium-sized companies, fiscal stimulus based on the right proof
of the emission cuts.

6. Theoretical and Practical Implications

The current research paper provides material contributions both to the academic theory and management practice
in the sphere of the supply chain and digital transformation.
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In the theoretical perspective, the piece contributes to the Dynamic Capabilities Theory (DCT) in the sense that it
empirically proves a claim that digital-oriented leadership and organizational maturity contribute to sustainable
performance by determining the application of digitally oriented transformational practices. In line with the
previous studies proposing digital transformation as a dynamic ability that enables companies to recognize the
opportunities, capture them via digital projects and reorganize their resources in accordance with sustainability goals
(Teece et al., 1997; Vial, 2021), the study places digital transformation as a mediating process between the internal
digital competencies and the actual contributions to sustainability.

The findings also narrow down the usability of DCT to the digital supply-chain of the emerging economic system
where limited resources and speedy changes in technologies create new problems. Laying out digital transformation
as mediation and connecting digital leadership and digital maturity as the antecedents, the study provides a subtle
context of how internal digital abilities can be successfully converted into quantitative advances in sustainability.

Organizations should have structured programmes to build Digital Leadership capabilities in all functions of the
supply chain from a managerial point of view. This can encompass digital leadership development initiatives,
recurring digital skills courses, multi-functional innovation groups, leadership training on data-driven
decision-making, and digital strategy implementation workshops. Organizations are also encouraged to put in place
digital governance processes to aid technology integration, agile decision making and interdepartmental
collaboration. Organizations also need to ptiotitize investments in digital infrastructure, including cloud platforms,
Al analytics, real-time monitoring systems, and information technology systems, which enable them to implement
Digital Transformation Practices effectively. Creating a digital mindset culture and fostering innovation, adaptability,
knowledge sharing, and sustainability awareness within an organization is also crucial to enhance Sustainable Supply
Chain Performance. Policy makers and industry regulators can further facilitate digital transformation through the
development of digital capability building courses and development of digital policies with sustainability
considerations, as well as incentives for the adoption of digital technology in manufacturing and logistics
companies. These can enable organisations to enhance their supply chain resilience, efficiency and sustainability
over the long term, in the face of increasingly digitalised supply chains.

Furthermore, the findings highlight the importance of the digital transformation practices to the extent of closing
the gap between the performance and capacity of institutions. To bring a sustainable impact in digital initiatives,
they have to be well planned and aligned to make sustainability goals. The alignment is done by the adoption of
agile technologies, the support of cross-functional supply chain partnering and the provision of real-time supply
chain visibility and decision-making at each level of the supply chain. Such insights can be used by policymakers
and regulators of the industry to develop capacity-building initiatives to support the digital preparedness and build
the resilience of the national sectors of logistics and manufacturing.

Because Digital Leadership emerged as the capability that sets the transformation process in motion, its
development should be treated as a managed programme rather than as an expectation. Four concrete mechanisms
are recommended. First, a structured digital leadership curriculum of six to twelve months, delivered to a mandated
cohort of supply chain, procurement, planning and logistics managers, combining data literacy and analytics
interpretation, digital business modelling, cyber-risk awareness and change management, and assessed through a live
improvement project rather than through attendance. Second, reverse mentoring schemes that pair senior supply
chain executives with junior digitally fluent employees, complemented by rotational assignments of high-potential
managers through the analytics or digital operations function. Third, the creation of an explicit ownership
structure, such as a Chief Supply Chain Digital Officer or a digital steering committee chaired at executive level and
endowed with its own budget and decision rights, so that digital initiatives are not left to compete for residual
resources. Fourth, and decisively, the incorporation of digital adoption and sustainability indicators into the
performance appraisal and variable remuneration of supply chain leaders, since leadership behaviour reliably
follows the measures on which it is evaluated.

At the level of governance and tools, organisations are advised to establish a cross-functional digital transformation
office that consolidates supply chain, information technology, sustainability and finance in a single decision forum,
and to submit every digital initiative to a stage-gate process in which a sustainability business case, expressed in
catbon dioxide equivalent, energy and material waste, is presented alongside the financial payback. A data
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governance charter should define data ownership, quality thresholds and interoperability standards, drawing on
established schemes such as GS1 identification standards and the ISO 14083 framework for the quantification of
greenhouse gas emissions in transport chain operations, so that sustainability reporting is generated automatically
from operational systems rather than reconstructed manually. Supplier digital readiness should in turn be embedded
in supplier selection criteria and in periodic supplier scorecards, and supported by a supplier development
programme, because the digital maturity of a focal firm is bounded by that of its partners.

The sequence of investment should be matched to the digital maturity actually attained. Firms at an early stage are
advised to prioritise master data quality, enterprise resource planning hygiene and basic track and trace capability,
since advanced analytics deployed on untreliable data reproduce existing inefficiencies at greater speed. Firms at an
intermediate stage benefit most from a supply chain control tower providing real-time visibility, from the
digitalisation of sales and operations planning, and from supplier collaboration portals. Firms at an advanced stage
can extract additional value from predictive and prescriptive analytics, digital twins for network and inventory
simulation, artificial intelligence based demand sensing and carbon-optimised transport planning. In each case a
ninety-day proof of value on a single product family or lane, with predefined operational and environmental
indicators, is preferable to enterprise-wide deployment, as it produces evidence for scaling and limits sunk cost. For
policy makers, the corresponding instruments are matching-grant schemes for digital investment by medium-sized
manufacturers and logistics providers, fiscal incentives conditional on verified emission reductions rather than on
technology purchase alone, national digital skills certification for supply chain professions, and shared data
infrastructure that lowers the cost of emissions reporting for firms that lack the scale to build it themselves.

7. Conclusion

The quest to achieve sustainability in a supply chain has become a strategic issue to firms across the world as the
environmental, economic and technological pressutes mount. In the light of such a key role of digital capabilities in
the situation, the current research modelled the interrelations between Digital Leadership, Supply Chain Digital
Maturity, and Sustainable Supply Chain Performance, with the Digital Transformation Practices being considered
the main mediator. Basing on the Dynamic Capabilities Theory, the authors believe that sustained design of internal
capabilities is necessary in order to overcome the digital discontinuity and make the long-term sustainability.

The information, which was collected on all 384 respondents in digital and supply-chain-related jobs, indicates that
the factors Digital Leadership and Supply Chain Digital Maturity have statistically significant impact on the
Sustainable Supply Chain Performance. But when these effects are transmitted by means of Digital Transformation
Practices, then they occur with an overwhelming paradigm of effectiveness thus supporting the theoretical
expectations that frameworks of transformation are important in implementing surges of digital potential to
practical outcomes.

The pillar of the process of implementing transformation initiatives is Digital Leadership, which is manifested in
strategic thinking, empowerment, and representation of digital innovation. However, at the same time, its direct
impact on the sustainable performance is not as great, but its indirect effect through the transformation practices is
significantly higher, which once again proves the idea that leadership enhances the outcome specifically in
conditions when it is supported by a well-coordinated change in technologies and processes (Esan et al., 2024;
Zeike et al.,, 2019).

The digital level of the supply chain, which depicts the expertise of the organization on technological
infrastructure, data use and automation of processes, manifests a strong correlation with the effect to the change
activities, as well as the sustainable success. Companies at an advanced level of maturity are depicted to incorporate
the digital shift more successfully into the supply chain processes, thus enhancing the environmental friendliness,
economic stability, and social responsibility (Fu et al., 2023; Malik et al., 2021).

The findings also depict that Digital Transformation Practices have the best predictive strength in terms of
sustained improved performance that reaffirms its nature of dynamic capability. Such practices constitute an array
of digital process integration, real-time data analytics, agile workflows, automation, among others, which increase
the supply chain visibility, flexibility, and stakeholder alignment, thus confirming the results of other studies that
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transformation acts as the gateway between digital investments and organizational value creation (Belhadi et al.,
2021, Jia & Li, 2024).

The high explanatory power of the model measured in the R 2 of 0.946 in Digital Transformation Practices and
0.889 in Sustainable Supply Chain Performance proves that the combination of leadership, maturity, and
transformation initiatives is indeed a good recipe in achieving sustainable performance. Use of a Partial Least
Squares Structural Equation Modeling, which is an empirical method, allows strict evaluation of the effects of
mediation hence, makes the study more valid.

To conclude, the research adds conclusive empirical experiences which in turn imply that the digital capabilities,
when utilized in a set of coordinated transformation practices become pinnacles of sustainable competitive
advantage. To the managers, the message is clear: there is need to have integrated digital strategies that coordinate
leadership behaviors, organizational readiness and transformation implementation. To the scholar, the research
presents the areas where future research on digital-sustainability connections amidst dynamic and emergent markets
can be carried out.

8. Limitations and Future Research Directions

Despite the great contribution made by the analysis to the current knowledge on digital change and supply-chain
sustainability management, a number of limitations should be noted, thus pointing out future research areas.

Mostly it used the cross-sectional design which means the research would measure the views of the stakeholders at
a specific time. Such designs allow gathering a lot of data, yet it limits the attraction of the causal relations and it
even impedes the seeing of the changing relations. Future studies should consider longitudinal methods as the
means of shedding light on the dynamic nature of the development of digital-transformation practices and their
long-term impact on the performance.

Second, information was obtained by self-report questionnaires, which provided a common-method bias (CMB)
and social desirability bias as well as to answers involving leadership behavior and sustainability practices. The
current paper counteracted the effect by implementing the procedural safeguards, such as the randomization of
items and anonymous response. Third, the research used the analysis of organizations located in the emerging
economies, namely, the Jordanian supply-chain and logistics industry. Even though such context provides
interesting insights on matters of digital maturity in developing context, there are currently limited possibilities to
generalize results to other regions, sectors or developed economies. Further understanding would be achieved in
cross-national, as well as in cross-industry comparison on how digital maturity and leadership are realized in
different institutional contexts.

Fourth, it was a research model that focused on internal drivers of sustainability that is, digital leadership and digital
maturity without integrating externality contingencies, which are market turbulence or regulatory pressure,
technological disturbance, or customer sustainability expectation. It may be possible in future research of this
model to include both external dynamic capabilities or environmental contingencies to form a more complete
model of digital-sustainability alighment.

Fifth, the research operationalized the digital transformation practices as unidimensional construct, which
incorporated such dimensions as agility, digitization, and implementation of technologies and tools. Although this
brevity is helpful in terms of parsimony, it is plausible that further studies can break such a compound notion into
separate scales, digital culture, process integration, platform use, to understand what precise mechanisms have the
strongest effect on sustainable performance.

Altogether, the discussed limitations pave the way to not only strengthening the empirical basis of the research on
digital transformation but also to increasing the level of its applicability to the theory building as well as practice
dissemination across various organizational and cultural settings.
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