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Abstract

:

In an era where digital transformation (DGT) is pivotal for organizational resilience and competitiveness, integrating sustainability into the digitalization process has emerged as a strategic imperative. By employing the resource-based view (RBV) and the dynamic capability theory (DCT), this study delves into the micro-foundations of DGT in medium- and large-sized enterprises, highlighting the synergistic role of managerial digital literacy in fostering digital transformation through the mediation role of digital readiness and the moderation role of the top management team (TMT). To fulfill the objectives of this study, data were collected through a cross-sectional mail survey, yielding responses from 235 senior and mid-level managers across medium- and large-sized firms in various industries within Turkey. Results have confirmed that digital literacy significantly enhances digital transformation and readiness, laying the groundwork for successful digital transformation initiatives. Digital readiness significantly mediates the relationship between digital literacy and digital transformation, indicating that enhancing digital literacy is a crucial step that indirectly influences digital transformation through improving digital readiness. The moderating effect of top management team (TMT) behavioral integration on the digital literacy and digital readiness link is affirmed, highlighting its critical role in facilitating organizational digital adaptation. TMT behavioral integration does not positively moderate the direct relationship between digital literacy and digital transformation. The study’s findings offer a novel lens on digital transformation, revealing that the interplay between digital literacy, readiness, and TMT behavioral integration crafts a strategic scaffold for enhancing organizational agility and competitive edge in the digital era.
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1. Introduction


Digital technologies have a significant impact on the changing business environment. Turkey, situated at the intersection of European and Asian cultural and economic influences, provides a unique setting for digital transformation (DGT). This distinctive positioning impacts the digital transformation process of medium and large enterprises nationwide in diverse ways [1,2,3].



Turkey’s diverse culture and complex economic landscape complicate the incorporation of digital technologies into its business industries. According to Bozkurt and Kalkan [4], it is crucial to comprehend the drivers and impediments of digital transformation initiatives in this context. Turkish companies are facing numerous challenges as they progress in their digital transformation. Human-centric challenges, representing 29% of all obstacles, involve workforce skills, attitudes, and behaviors. Organizational challenges, accounting for approximately 28% of the issues, are linked to the current structures, procedures, and culture within companies [5]. Studying sector-specific dynamics as well as Aydın and Baykal’s [6] research on how organizational strategic trends affect individual resilience helps to better understand the intricate process of digital transformation in Turkey. DGT fundamentally embodies change, reshaping the operational fabric of organizations. Its successful implementation hinges on visionary leadership and decisive actions that align digitalization with evolving organizational requisites [7,8].



DGT has transitioned from a technological prospect into an imperative for satisfying burgeoning customer demands. Moreover, it enables companies to capitalize on their inherent strengths over newly emerged digital rivals, leveraging existing customer bases, market intelligence, a skilled workforce, and financial assets [9,10,11]. DGT has emerged as a strategic necessity on the agendas of industrial organizations. Its impact extends beyond just altering product and service portfolios; it revolutionizes operational methodologies, necessitating comprehensive transformation initiatives within companies to adapt to the digital age [12,13]. DGT means the use of new and constantly shifting digital technologies to solve particular problems [14,15,16], and involves the changes in an organization’s shape, methods, roles, and strategies caused by the implementation of digital technologies.



The existing literature has thoroughly examined the influence of digital transformation on external stakeholders with a focus on customer relationships, but has tended to neglect the crucial importance of workforce digital proficiency. This omission fails to consider how the digital skills of employees can greatly impact a company’s performance and the successful utilization of technological investments [17,18]. It is crucial to acknowledge the significance of matching the employees’ digital skills with organizational goals to fully utilize technological advancements. Alignment is crucial for creating a digital transformation-friendly environment and improving organizational performance [19,20]. Digital literacy is a crucial skill that equips individuals to navigate the digital age and lead organizational change for improved performance. Digital literacy has a significant impact on entrepreneurship, employee-driven digital governance and transformation (DGT) as well as individual and organizational performance. Moreover, the significance of digital literacy in improving customer interactions emphasizes its importance in the process of digital transformation, emphasizing the necessity of a thorough approach that includes both internal and external aspects of the organization [19].



To fill the research gap in digital transformation, it is crucial to examine the intricate relationship among digital literacy, digital readiness, and the overall digital transformation process in organizations. Although there has been thorough research on the effects of digital literacy in different areas, there is still a notable lack of understanding regarding how these factors collectively affect digital transformation initiatives, particularly within Turkey’s distinct socio-economic environment. Current research has mainly concentrated on the external effects of digital transformation like customer interaction and market competitiveness, while overlooking important internal organizational elements such as digital literacy and readiness, which are crucial in shaping the digital transformation process [21]. The potential moderating role of top management team (TMT) behavioral integration in these relationships has not been thoroughly investigated. This oversight neglects important insights into how digital literacy not only prepares organizations for digital transformation, but also, when combined with digital readiness and effective TMT dynamics, propels successful digital transformation initiatives [22].



This research aims to fill these gaps by providing a thorough understanding of the internal mechanisms that either support or impede digital transformation initiatives. The study by Kozanoglu and Abedin [21] introduced a new framework for understanding digital literacy as a multi-dimensional organizational capability, and emphasized the need to evaluate digital literacy at both the individual and organizational levels to consider the surrounding factors influencing the use of digital technologies. Understanding this concept is essential for grasping the employees’ role in the digital transformation process and the use of enterprise systems. The study by Çallı et al. [22] in the Marmara Region of Turkey explored how generative leadership and digital literacy in executive management impact digital maturity. They found that the digital literacy of executive management acts as a mediator in the connection between generative leadership and digital maturity. This discovery highlights the importance of internal organizational factors such as top management team dynamics in influencing the process of digital transformation. The current study aims to enhance academic discourse and offer practical insights for practitioners in the changing digital environment by combining different viewpoints. It also highlights the crucial role of digital literacy, digital readiness, and TMT behavioral integration in driving successful digital transformation initiatives.



Presently, the landscape of research on firm performance has transformed due to digital advancements. The creation and implementation of digital business strategies are being undertaken by more and more companies using digital tools. However, there remains a scarcity of researchers bridging digital elements with firm performance metrics [23]. DL skills, constituting a cornerstone of digital inclusion, have the potential to cultivate DL, thus enhancing firm performance. This is particularly pertinent for SMEs, given their essential role in regional and national monetary development [24,25]. The continual rise in SMEs’ contribution to the gross domestic product (GDP) underscores their strategic importance in driving economic growth [26,27,28].



The organizational dimension of employees’ DL holds significance, as the individuals’ proficiency and understanding of digital technologies often evolve through interactions with colleagues within the organization. Research has identified the organizational dimension of employees’ DL as crucial, highlighting the necessity for organizations to foster an ongoing competence in digital workforce transformation and provide support for workforce development [29,30]. Establishing a strong cultural foundation is essential for enabling employees to effectively navigate the constantly changing landscape and respond to ongoing turbulence. To integrate both individual and organizational dimensions seamlessly, conceptualizing DL as an organizational affordance proves beneficial [14,21].



This approach aims to align with research that tries to explain how to make employees and new technologies work together, which allows for various operations and tasks in organizations [21]. DL is perceived as essential for the survival of small businesses as it enables them to access a broader customer base [31,32]. By leveraging information technology, entrepreneurs in SMEs can operate their businesses with greater efficiency and minimal physical assets compared to traditional business models [33,34]. Consequently, entrepreneurs must possess the capability to comprehend and evaluate the information they acquire. Proficiency in deciphering information is heavily reliant on the ability to navigate and retrieve digital information effectively [35].



The primary challenges associated with the adoption of digital technologies and Industry 4.0 projects can be reduced to a readiness gap, where organizations find it hard to precisely predict the advantages they can achieve [15,16]. Digital readiness (DGR) within companies can be defined as the capacity to effectively harness the potential of digitalization. This often necessitates the abandonment of outdated business models, investment in innovation, and potentially a fundamental transformation of the core business to attain optimal DGR [36]. Readiness, as an idea, means how much the organization’s resources, methods, and actions show the organization’s readiness to change from a present state to a wanted state. Both the organization as a whole and its stakeholders need to be adequately primed, motivated, and technically proficient to enact this change. This involves having the necessary processes, structures, and tools in place to facilitate the transition [37,38].



Additionally, individual readiness is crucial, serving as a precursor to intended behaviors. For managers and employees, readiness implies feeling equipped and prepared to embrace the desired changes [39,40]. The traits of the top management team (TMT) have a significant impact on corporate strategic decisions, especially those relating to DGT. These characteristics are indicative of the thinking and value systems of the TMT members, which then affect the actions and choices of the corporation. The decision-making process and the implementation of corporate DGT initiatives are both highly dependent on the role of the TMTs [41,42,43].



In addition, TMT characteristics are strongly linked to managers’ incentives such as avoiding risk, copying others, and competing. These characteristics have a significant influence on information sharing and resource obtaining that are essential for effective corporate DGT efforts [41,44,45,46,47,48,49,50]. The characteristics of the TMT members, which are both compatible and cohesive, are often seen as a dynamic interaction that drives the innovation process. Therefore, it follows that TMT characteristics inevitably influence decision-making and implementation regarding innovation [51,52].



The TMT assumes responsibility for strategic decision-making and serves as a driving force in the delivery of megaprojects. Exceptional TMTs are characterized not by individualistic executives, but by collaborative entities. The TMT’s behavioral dynamics provide a more complete perception of organizational performance than an individual executive’s actions. Social interactions among team members have an impact on behavioral integration (BI), a joint effort [53,54]. Therefore, BI becomes embedded within the relational network, promoting collaboration within the TMT, known as top management team behavioral integration (TBI) [55,56,57,58,59,60].




2. Theoretical Background and Hypotheses Development


2.1. Underpinning Theory


The digital transformation landscape offers unique opportunities and challenges for organizations globally. Two crucial theories that are central to navigating this intricate terrain are the resource-based view (RBV) and the dynamic capability theory (DCT). These frameworks provide valuable insights into how companies can use internal resources and capabilities to gain a lasting competitive advantage in the digital age [61,62]. The RBV theory posits that sustainable competitive advantage comes from the strategic allocation of distinctive and valuable resources within an organization [63]. In essence, organizations equipped with and proficiently utilizing these resources are more likely to surpass their competitors [64]. In DGT, DL has emerged as a pivotal strategic asset. DL encompasses the competence of leaders and managers in comprehending and harnessing digital technologies effectively [65]. In the modern digitalized business landscape, the capacity of organizational leaders to grasp and utilize the potential of digital technologies is of utmost importance [66]. This proficiency empowers firms to innovate, streamline processes, and strengthen overall competitiveness. Consequently, within the RBV framework, DL is recognized as a pivotal catalyst for DGT and empowers organizations to connect digital technologies as strategic assets, thereby securing a competitive advantage [67].



Scholarly research confirms the importance of the resource-based view (RBV) and dynamic capability theory (DCT) in the digital age, demonstrating their wide relevance in different industries and locations [68]. Zhu, Yu, and Yang [61] offer empirical proof of how digital startups in China leverage distinctive resources to gain a competitive edge, demonstrating the lasting principles of resource-based view (RBV). Ji, Zhou, and Zhang [69] studied how operational efficiency and innovation mediate the relationship between corporate sustainability and digital transformation, combining perspectives from RBV and DCT. Bhattacharyya and Jha [70] analyze the Indian MSME sector using resource-based view (RBV) and dynamic capability theory (DCT) to categorize innovations, highlighting the importance of these theories in promoting innovation and competitive strategies.



Ren, Jing, and Zhang [71] expanded the use of DCT by developing a multi-dimensional framework for digital transformation capabilities in manufacturing companies. They emphasized the importance of strategic adaptability and resource reconfiguration in the process of digital transformation. The contributions highlight how internal resources and capabilities interact with the external digital environment, emphasizing the important role of resource-based view (RBV) and dynamic capability theory (DCT) in managing the challenges of digital transformation. This research explores how utilizing RBV and DCT in the Turkish context can help firms gain and maintain a competitive advantage in the fast-changing digital environment.



Turkey’s unique circumstances provide an ideal setting for implementing the resource-based view (RBV) and dynamic capability theory (DCT) in the realm of digital transformation. Turkey’s digital infrastructure, which is characterized by rapid growth in Internet and mobile usage, provides a solid foundation for digital projects. The country’s industrial landscape includes both traditional sectors and emerging tech-driven industries [72], which present distinct challenges and opportunities for utilizing digital technologies. Cultural factors like organizational hierarchy and risk aversion can impact how resources are allocated strategically and how dynamic capabilities are developed for digital transformation. Comprehending these subtleties is essential for medium- and large-sized companies in Turkey as they maneuver through digital transformation. To gain a competitive advantage in the digital age, it is essential in the Turkish context to align internal resources and capabilities with external environmental changes in accordance with the fundamental principles of dynamic capability theory (DCT) and the resource-based view (RBV) [73,74].



Expanding upon the RBV theory, DCT centers on how an entity can adjust and regenerate its resource pool to align with shifts in its external environment [75]. Within the framework of DGT, this principle underscores the significance of organizational agility and ingenuity in harnessing digital capacities for enduring prosperity. DGT transcends singular occurrences, instead representing a perpetual journey of adjustment and advancement. To endure and thrive amidst the swiftly shifting digital terrain, entities must consistently refine their digital proficiencies [65]. DCT underscores the significance of DGR and TBI in fostering organizational agility and responsiveness to digital transformation challenges [76].




2.2. Digital Literacy


In the digital transformation era, digital literacy (DL) is crucial for leaders to comprehend and proficiently utilize digital technologies, playing a key role in organizational success. The proficiency of senior executives and managers in navigating digital environments significantly affects an organization’s ability to leverage a wide range of technological innovations [22,77].



DL encapsulates the amalgamation of competencies, insights, and consciousness that managers require to execute operations using digital technologies [78]. Particularly within the field of SMEs, where the adoption of digital technologies tends to be inactive, the significance of digital literacy becomes even more pronounced [79]. DL aids companies in adjusting to the evolving technological landscape [80]. Managers who possess confidence in their DL skills are typically more prepared and inclined to utilize digital technologies for executing intricate job tasks [81]. Furthermore, problem-solving skills enable these managers to use digital technologies for better communication with co-workers and clients as well as for quicker issue resolution [82,83,84].




2.3. Digital Transformation


Digital transformation (DGT) signifies a fundamental change in how organizations in Turkey and other regions view, execute, and adjust to technological progress. This transformation goes beyond just using digital tools; it requires a comprehensive reassessment of business models, operational procedures, and customer interaction strategies. Medium and large enterprises in Turkey must adopt DGT not just as a technological advancement, but as a crucial strategy to stay competitive in a globalized and digital-focused economy [85].



DGT’s core lies in integrating digital technologies with traditional business sectors to revolutionize corporate management practices. This integration sets the stage for groundbreaking innovations in production, operations, and administration, prompting organizations to implement significant reforms. This transformation opens up new opportunities for innovation, prompting companies to improve their technological capabilities and, as a result, their innovation outcomes [52,86].



DGT expands resource allocation by integrating data resources, leading to increased efficiency in utilizing innovation. It efficiently integrates digital technologies with the deployment of resources such as capital, talent, and materials, overcoming spatial, organizational, and technological obstacles [52,87,88]. By citing specific Turkish companies that have successfully managed this process, we can gain a clearer insight into the concrete advantages and obstacles of DGT. To fully utilize the benefits of digital transformation for a lasting competitive edge, it is crucial to tackle these challenges directly, emphasizing leadership, culture, and skill enhancement.




2.4. Digital Literacy and Digital Transformation


The RBV theory suggests that firms can achieve a competitive edge by utilizing their distinctive resources and capabilities [89]. DL is a valuable resource in the context of DGT. Managers with a high level of DL can use digital technologies efficiently, comprehend the consequences of these technologies for their business, and decide wisely about the adoption and execution of digital technologies [90]. This can result in more efficient DGT strategies and provide firms with a competitive advantage [91]. DL can be seen as a dynamic capability that enables firms to adapt to the digital age and allows them to understand and leverage digital technologies, adapt their business processes, and create new value propositions [92].



Several studies support this hypothesis. For instance, Farias-Gaytan et al. [89] found that higher education institutions that incorporated digital literacy into their strategies were more successful in their DGT efforts. Similarly, a study by Audrin and Audrin identified DL as a key factor in digital learning and education [90]. In DGT, DL can be considered as a strategic resource. Managers who possess a deeper understanding of digital technologies are better equipped to identify opportunities for innovation, optimize processes, and effectively integrate digital tools into organizational strategies [93]. Empirical evidence supports the positive relationship between DL and DGT. A study by Li et al. [92] found that organizations with digitally literate leadership teams were more likely to achieve higher levels of DGT success. Similarly, Raisch et al. [94] highlighted the pivotal role of leadership competencies including digital literacy in driving organizational change and innovation. The positive effect of DL on DGT aligns with broader trends in the digital economy. As digital technologies continue to disrupt traditional business models and reshape industry landscapes, organizations must invest in developing digital capabilities among their leadership teams to remain competitive and adaptive [95]. The hypothesis is grounded in well-established theories and is supported by empirical evidence. Thus, it is posited that:



H1. 

DL has a positive effect on DGT.






2.5. Digital Literacy and Digital Readiness


This hypothesis suggests a strong positive relationship between digital literacy (DL) and organizational digital readiness (DGR), indicating that an increase in DL leads to an improvement in DGR. The theoretical underpinnings of this hypothesis can be explained through RBV theory and DCT. According to RBV, organizational performance and competitiveness are influenced by the strategic deployment of valuable and unique resources [63]. In the context of DGT, DL can be conceptualized as a valued resource that enables organizations to effectively leverage digital technologies for competitive advantage. By possessing the skills to understand and direct the digital landscape, managers can drive organizational initiatives aimed at enhancing DGR. DCT complements RBV by emphasizing the importance of organizational adaptability and innovation in response to changing external environments [96]. DGR can be viewed as an organizational capability that reflects the ability to adapt to and capitalize on digital opportunities. Digitally literate managers are better equipped to adopt the values of innovation, collaboration, and learning within their organizations, thereby enhancing DGR and enabling the organization to respond proactively to digital disruption [97].



In DGR, DL can be considered as a valuable resource. DL is an individual’s skill to search, assess, use, distribute, and produce content using information technologies and the Internet [90]. DL can be seen as a DCT that enables individuals and organizations to adapt to the digital age and allows them to understand and leverage digital technologies, adapt their processes, and create new value propositions. A systematic review of DL revealed an increasing trend of DL articles since 2013, with the main research methodology of the reviewed articles being qualitative [98]. Another study discovered that DGR for college students included the purposeful use of digital skills for academic work [99]. The hypothesis is grounded in well-established theories and is supported by empirical evidence. Based on this discussion, it is posited that:



H2. 

DL has a positive effect on DGR.






2.6. DGR and Digital Transformation


The hypothesis suggests that digital growth readiness (DGR) is positively connected to digital transformation (DGT), indicating that improved DGR promotes the effective implementation of digital strategies in organizations, leading to transformative digital results [100]. This hypothesis is grounded in DCT, which emphasizes the importance of organizational agility and innovation in leveraging digital capabilities for sustained success [96]. According to this theory, organizations with high DGR are better prepared to respond effectively to digital disruption, seize emerging opportunities, and adapt to changing market conditions. Several empirical studies provide support for this hypothesis by demonstrating the positive relationship between DGR and DGT outcomes. For example, a study by Vial [12] found that organizations with higher levels of DGR exhibited greater success in implementing DGT initiatives, resulting in improved organizational performance and competitive advantage. Similarly, a study by Bican and Brem [101] found that DGR significantly influenced the success of DGT efforts in sustainability, highlighting the importance of organizational preparedness in driving digitalization.



Furthermore, research by Nylén and Holmström [102] emphasized the role of DGR as a key factor in organizational agility and responsiveness to digital disruption. According to Nylén and Holmström [103], organizations that actively invest in developing digital capabilities and promoting a culture of innovation have an advantage in exploiting digital opportunities and reducing digital risks, thus improving their overall competitiveness in the digital era. DGR is the skill to adopt and apply digital technologies for different tasks [103]. It is a vital resource that can improve an organization’s dimensions to execute and gain from DGT initiatives [104]. DGR can be viewed as a DCT that allows firms to adjust to the digital era. It allows firms to understand and leverage digital technologies, adapt their business processes, and create new value propositions. According to a study on technology modernization and DGT readiness, businesses with a well-run digital platform that benefits from foresight, leadership, and accountability were more successful in their DGT initiatives [100]. The multidimensional DGR and DGT outcomes highlight the importance of specific aspects of DGR in achieving successful DGT outcomes [105]. In conclusion, the hypothesis is grounded in well-established theories and is supported by empirical evidence. To this end, and in advancing the existing literature, it is posited that:



H3. 

DGR has a positive effect on DGT.






2.7. Digital Readiness as a Mediator


Organizational readiness plays a crucial role in driving the successful adoption and implementation of digital strategies, leading to improved outcomes of digital transformation [106]. This hypothesis is based on the theoretical framework of DCT, which stresses an organization’s measurements to change and update its resource base in reaction to changing external environments [96]. DGR represents a dynamic capability that enables organizations to effectively leverage their digital resources and competencies to drive DGT initiatives. By creating an environment that encourages digital innovation and adoption, DGR makes it easier for DL to have real effects on an organization like better operational efficiency, more innovation, and a stronger competitive edge [107]. DL is the ability and knowledge to apply digital technologies efficiently and is the basis for DGR and transformation. The higher the digital literacy of the management and employees, the more ready they are to execute and adjust to DGT [108]. DGT is the incorporation of digital technologies into all aspects of a business, radically altering how they operate and provide value to customers. This is a complicated process that demands substantial resources and effort [109].



The efficiency of the resource may depend on the firm’s DGR, which can be viewed as a capability [110]. Previous research has confirmed that DGR acts as a bridge between DL and DGT [111] and found that the readiness of an organization for DGT affected both digital leadership and DGT success in small- and medium-sized businesses. Brunner et al. [112] demonstrated that DGR for digital change mediated between DL and DGT readiness in firms. Based on these arguments, the proposed hypothesis is:



H4. 

DGR mediates the relationship between DL and DGT.






2.8. TMT Behavioral Integration as a Moderator


The top management team plays a crucial role in the effectiveness of digital literacy (DL) in driving digital transformation (DGT). Their involvement is a key factor in improving the organization’s readiness for digital readiness (DGR) [77]. The ideas behind this hypothesis come from DCT theory, which says that leadership cohesion and other organizational skills are very important for helping businesses adapt and come up with new ideas when their outside environments change [96]. DL is the ability to use digital technology effectively and is the foundation for DGR. The more digitally literate the management and employees are, the more prepared they are to implement and adapt to DGT [113].



DGR is the preparedness of an organization or individual to undergo DGT [107]. It represents a combination of cognitive skills, DL, and digital proficiency [114]. In this framework, TBI is a crucial element of an organization’s dynamic capabilities, affecting its ability to efficiently use and apply digital resources and competencies for DGT [52]. Furthermore, previous research has established that the moderator of TBI signifies the DL and organizational outcomes. Chua et al. [115] found that TMT cohesion influenced digital leadership in Singaporean firms, while research by Grimpe et al. [116] showed that TMT cohesion influenced digital skills in Danish firms. TBI is the degree to which the top management team collaborates and maintains mutual and collective interaction. A high level of TBI implies that the team has a shared understanding and coordinated action toward the organization’s goals. Therefore, based on theoretical insights from DCT and empirical evidence from previous research, it is reasonable to hypothesize that TBI moderates the relationship between DL and both DGR and DGT. By investigating these hypotheses within the framework of medium- and large-sized firms in Turkey, this study aims to provide further empirical validation for a deeper understanding of the role of leadership cohesion in driving successful DGT initiatives. Accordingly, the proposed hypotheses are:



H5. 

TMT behavioral integration moderates the relationship between DL and DGR.





H6. 

TMT behavioral integration moderates the relationship between DL and DGT.





The conceptual framework in Figure 1 outlines the theoretical underpinnings of the study, drawing primarily from RBV theory and DCT. These theories provide a basis for understanding how organizations can leverage digital literacy, digital readiness, and TBI to drive successful digital transformation initiatives. At its core lies digital literacy, representing the foundational capability of individuals and organizations to effectively navigate and utilize digital technologies. This serves as the starting point for exploring its impact on subsequent constructs. Positioned as a mediator in the framework is digital readiness, which encapsulates the organizational preparedness and capability to adopt and leverage digital technologies strategically. It is proposed to mediate the relationship between digital literacy and the outcome variable, digital transformation, suggesting that organizations with higher levels of digital literacy and readiness are more likely to achieve successful transformation outcomes. Furthermore, the framework incorporates the moderating influence of TMT behavioral integration, signifying the extent to which top executives collaborate and align their actions. This moderates the relationships between digital literacy and readiness as well as between digital literacy and the transformation outcomes, suggesting that the effectiveness of digital literacy in driving transformation may vary based on the level of behavioral integration within the top management team. Together, these components form a comprehensive research framework that guide the empirical investigation and hypothesis testing, aiming to deepen our understanding of the micro-foundations underpinning successful digital transformation initiatives in contemporary organizations. The novelty and practical significance of this model lie in its integrated approach to exploring the micro-foundations of digital transformation. By considering digital literacy as a foundational capability, the model recognizes the importance of individual and organizational competencies in navigating the digital landscape. Moreover, the inclusion of digital readiness as a mediator highlights the crucial role of organizational preparedness in translating digital literacy into tangible transformation outcomes. The moderation effect of TMT behavioral integration further emphasizes the significance of leadership dynamics in shaping the effectiveness of digital initiatives.



In this research, control variables such as education, business type, and firm size were included to ensure the accuracy of the findings by accounting for potential external influences. Education levels among individuals within organizations can impact digital literacy and readiness, thus controlling for education helps isolate the effects of digital factors. Business type variation may affect digitalization efforts, and firm size can influence resources and capabilities. By including these controls, the study aims to provide precise insights into how digital literacy, readiness, and behavioral integration impact digital transformation across organizations.





3. Methodology


3.1. Study Site and Data Collection Procedure


The survey was conducted within the context of Turkey, a nation experiencing significant growth in its information and communication technology (ICT) sector. According to Deloitte Turkey [117], the ICT market in Turkey reached a size of $29.9 billion in 2021, indicating a noteworthy 7% growth compared to the previous year. Within this expanding market, information technologies have been gaining momentum, with approximately 185,000 individuals employed in the ICT industries as of 2021 [117]. Despite the apparent openness of Turkish businesses to digital transformation, Izmen et al. [118] noted a significant gap in ICT infrastructure and expertise. This context establishes the backdrop against which our research seeks to explore the dynamics of digital transformation within medium- and large-sized firms in Turkey.



Recognizing the challenges faced by the Turkish ICT industry, particularly the shortage of a qualified workforce, lack of clear vision, and the costs associated with using ICT, as reported by Bayraktar et al. [119], our study aimed to shed light on the interplay between managerial digital literacy and digital transformation in this unique business landscape. The willingness to embrace digital transformation, coupled with the identified barriers, forms the basis for understanding the context in which the surveyed firms operate.



To ensure a representative sample, our data collection focused on medium- and large-sized firms from various industries in Turkey. To participate in the study, firms had to meet specific criteria including having more than 50 employees, operating as independent entities, and providing the fully available contact details of managers or employees [120]. Leveraging the Union of Chambers and Commodity Exchanges database of Turkey (TOBB), a random sample of 1000 top firms, identified by revenue, was selected. TOBB, as Turkey’s largest non-governmental, non-profit organization, comprising 365 chambers and commodity exchanges [121], provided a robust framework for identifying and reaching out to key players in the Turkish business landscape [122].



The chosen data collection method involved a cross-sectional online survey instrument. Initially, an invitation letter was distributed via email to senior managers or medium-level managers of the identified 1000 firms, inviting their participation in the online survey. Three weeks prior to the commencement of data collection, proactive measures were taken to establish communication with the senior managers of participating companies, who were provided with a cover letter detailing the study’s objectives and the confidentiality of responses, emphasizing the academic purposes of the research [122]. The data collection phase spanned from March 2023 to June 2023. To ensure a robust response rate and minimize non-responses, follow-up telephone calls were conducted to verify the availability of responses and facilitate survey pick-up. Leveraging the principles outlined by Dillman et al. [123] including two waves of data collection and a reminder, we received a total of 244 questionnaires. Among these, 235 were deemed usable, resulting in a commendable effective response rate of 23.5%. Table 1 succinctly summarizes the key characteristics of our sample.




3.2. Measurement of Constructs


In the pursuit of robust and valid measurements for the constructs under investigation, the survey instrument utilized in this study adhered to established methodologies and drew inspiration from previous research, particularly following the guidelines outlined by Dillman et al. [123]. To ensure content validity, the questionnaire constructs were adopted from the existing literature, providing a solid foundation for assessing the key variables in the context of digital transformation. The validation process, as recommended by Hair et al. [124], involved several steps to ascertain the relevance and accuracy of the chosen constructs.



To enhance the cultural relevance and specificity of the survey instrument, an iterative process was undertaken. Initially, five information technology managers were interviewed to gather insights into emerging issues in digital transformation within the Turkish business landscape. Subsequently, the initial survey questionnaire was crafted in English, underwent modification, translation to Turkish using a back-translation procedure [125], and refinement based on the feedback from expert academics. The finalization of the questionnaire involved a pre-test administered to 10 business professionals to ensure the clarity, comprehensibility, and cultural appropriateness of the survey instrument [126].



The measurement of digital literacy, a pivotal construct in this study, was executed using a multi-dimensional approach, as detailed in Appendix A. This construct comprised five dimensions, namely information literacy, interaction and collaboration, digital content creation, safety, and problem-solving, with a total of 18 items based on the work of Vuorikari et al. [127], adapted from Zahoor et al. [84]. The use of a five-point Likert scale ensured nuanced responses, allowing the participants to express the extent of their digital literacy across these diverse dimensions.



The three-part meta-construct of TMT behavioral integration was used to measure TMT collaborative behavior, information exchange, and joint decision-making. This is an important part of understanding how managerial dynamics and digital transformation interact. This framework was based on Simsek et al. [128] and had three items for each dimension. This provided a full picture of how TMT affects behavior [122].



Digital readiness, another focal point of this study, was gauged through a four-item scale drawn from recent studies by Chwiłkowska-Kubala et al. [129] and Hussain and Papastathopoulos [130]. This construct aimed to capture the organizational preparedness for digital transformation, encompassing the necessary attributes and capacities.



Finally, the digital transformation was measured using a five-item scale based on the work of AlNuaimi et al. [131] and Nasiri et al. [132]. This scale showed how much organizations had embraced and put digital transformation plans into action.



To account for potential confounding variables, the study controlled for education, business type, and firm size, recognizing their potential impact on the dependent variables. Education was categorized into four levels, ranging from high school to postgraduate degree, while business type was classified into seven distinct groups. The number of employees served as a proxy for firm size, ensuring a thorough examination of the contextual factors influencing digital transformation within the Turkish firms surveyed.




3.3. Common Method Bias Assessment


To address the pervasive issue of common method bias in empirical research, this study systematically incorporated measures within both the study design procedure and statistical analyses. As acknowledged by Podsakoff et al. [133], systematic measurement errors can potentially introduce alternative explanations for research findings. To mitigate this bias, the study emphasized transparency and anonymity, assuring respondents that their answers would remain confidential, thereby encouraging honest responses [134]. Additionally, the authors executed supplementary statistical measures post-data collection to further diminish common biases. Harman’s [135] single factor test was employed on all survey items using varimax rotation during exploratory factor analysis. The results revealed that all four factors accounted for a substantial 70.54% of the total variance, with the first factor explaining 21.75% of the variance. This outcome suggests the absence of a common general factor in the dataset, affirming the integrity of the collected data and mitigating concerns related to common method bias.



In line with contemporary advancements in CMB assessment, we utilized the method proposed by Kock [136], which offers a comprehensive approach to identify and address biases. By conducting the full collinearity test using variance inflation factors (VIFs) for all constructs, we followed Kock’s [136] recommendation, complementing traditional CMB testing methods. As indicated in Table 2, all VIF values fell below the cut-off point of 5, with the more conservative threshold of 3.3 also adhered to, ranging from 1.362 to 2.952, indicating the absence of significant collinearity issues that could potentially confound the results.





4. Data Analysis


Upon the completion of the data collection, the ensuing analysis and presentation were executed utilizing the partial least squares structural equation modeling (PLS-SEM) tool, specifically SmartPLS 4 [137]. This methodological choice was underpinned by the study’s comprehensive reasoning, which aimed at testing hypotheses rooted in a robust theoretical framework. As highlighted by Hair and Sarstedt [138], PLS-SEM has proven advantageous in handling model complexity with fewer restrictions compared to alternative methods (e.g., AMOS). This flexibility is crucial, given the intricate nature of the relationships examined in this study. Moreover, the application of PLS-SEM aligns with the study’s consideration for small and medium sample sizes, as emphasized by Chin [139], ensuring the reliability and validity of the results. The examination of the first- and second-order reflective constructs pertaining to digital literacy, encompassing information literacy, interaction and collaboration, digital content creation, safety, and problem-solving [84] was facilitated through a two-stage approach following Hair et al. [140]. Subsequently, adhering to the guidance of Hair and Sarstedt [138], the analysis unfolded in a systematic two-step process: the initial assessment of reflective measurement models, followed by the evaluation of the structural model.



4.1. Measurement Model Assessment


In the meticulous assessment of the first- and second-order reflective measurement model, the study employed established criteria for internal consistency, convergence, and discriminant validity, as advocated by Hair et al. [141]. Convergent validity was initially scrutinized using outer loadings and average variance extracted (AVE). Following the recommended threshold of an outer loading above 0.708 [140], items TBI7 and DGT5 were excluded. However, items with loadings less than 0.708 were retained, as their removal did not substantially affect the AVE and composite reliability (CR) of the construct. The next test, shown in Table 2, confirmed the reliability and convergent validity of the data. The AVE, CR, and Cronbach’s alpha (α) values were all higher than the required levels of 0.7 (α and CR) and 0.5 (AVE), as stated by Fornell and Larcker [142] and Hair et al. [141].



The study also proved discriminant validity, as shown in Table 3. For each construct, the square root of AVE was higher than all of the correlation coefficients, which is what Fornell and Larcker [142] stated should occur. Additionally, as Henseler et al. [143] suggested, the heterotrait–monotrait (HTMT) values, which measure the ratio of inter-construct to intra-construct correlations, were below the threshold of 0.90, supporting the distinctiveness of the constructs. Furthermore, the bootstrapped confidence intervals, not containing the value one, provided additional evidence supporting the discriminant validity of the measurement model. This thorough evaluation shows how carefully the measurement model was checked to ensure that it was reliable and valid. It also sets the stage for a thorough look at the structural relationships in the later stages of the analysis.




4.2. Structural Model Assessment


Prior to hypothesis testing, a critical examination of collinearity among exogenous latent variables was conducted, revealing that all of the inner variance inflation factor (VIF) values fell below the established cutoff value of 3.3, as recommended by Hair et al. [141]. This ensured that collinearity did not exert an undue influence on the results of the structural model. The assessment of the model’s predictive power was then conducted through the coefficient of determination (R2), with values of 0.25, 0.50, and 0.75 interpreted as weak, moderate, and strong, respectively [144]. In this study, the R2 values illustrated that digital readiness and digital transformation collectively accounted for 71.3% and 69.0% of the variance, respectively (see Figure 2).



The solid lines represent the direct relationships between the constructs, whereas the dotted lines typically represent moderation effects within the model. In the structural model, the bold circle represents the second-order construct of digital literacy (DL), encompassing five dimensions: information literacy (INL), interaction and collaboration (IAC), digital content creation (DCC), safety (SFT), and problem-solving (PRS). Conversely, the straight-line circles represent the first-order constructs. In this model, education, business type, and firm size represent the control variables.



Moving to the structural model, the research hypotheses were tested, revealing a significant positive effect of digital literacy on both digital readiness (β = 0.608, p = 0.000) and digital transformation (β = 0.630, p = 0.000). This substantiated the support for the first and second hypotheses (H1 and H2). Additionally, digital readiness demonstrated a significant positive effect on digital transformation (β = 0.266, p = 0.001), corroborating the third hypothesis (H3).



To investigate the mediation effect posited in the fourth hypothesis (H4), suggesting that digital readiness mediates the relationship between digital literacy and digital transformation, bootstrapping was employed to analyze the indirect effects [145,146]. The results were statistically significant (β = 0.162, p = 0.004), thus supporting the presence of mediation.



Turning to the fifth hypothesis (H5), which proposed that TMT behavioral integration moderates the relationship between digital literacy and digital readiness, the results, analyzed using a product indicator approach with PLS-SEM [147,148], indicated a significant interaction term (β = 0.079, p = 0.017), fully supporting H5. However, the sixth hypothesis (H6), suggesting that TMT behavioral integration moderates the relationship between digital literacy and digital transformation, yielded a negative and significant interaction term (β = −0.108, p = 0.001), contradicting H6.



Finally, we included control variables such as education, business type, and firm size to account for potential confounding factors that could influence the relationships between digital literacy, digital readiness, and digital transformation. As indicated by the results, these control variables had an insignificant effect on digital transformation, as depicted in Figure 2. The lack of statistical significance suggests that these control variables did not confound the observed relationships within our model, enhancing the validity of our results and affirming the robustness of the associations between digital literacy, digital readiness, and digital transformation. By incorporating these control variables and demonstrating their lack of significant impact, we provide a more comprehensive understanding of the factors influencing digital transformation dynamics in managerial settings. These comprehensive structural model results, as depicted in Table 4, provide valuable insights into the intricate relationships between digital literacy, digital readiness, TMT behavioral integration, and digital transformation within the context of the study.




4.3. Strength of the Moderating Effect


To assess the strength of moderating effects in the study, a comparison between the main model’s R2 value and the R2 value of the full model, which included both exogenous and moderating variables, was conducted, following the methodology proposed by Henseler and Fassott [149]. The examination of the moderating effect size was performed using Cohen’s [144] formula for f2, where f2 is calculated as the difference in R2 values between the model with the moderator and the model without the moderator, divided by 1 minus the R2 value with the moderator. As suggested by Cohen [144] and Henseler and Fassott [149], effect sizes of 0.02, 0.15, and 0.35 were considered weak, moderate, and strong, respectively. The results, as depicted in Table 5, indicated a small effect size (0.020). It is important to note, as emphasized in the academic literature [148], that a small effect size does not necessarily imply insignificance. Even small interaction effects can hold significance [150], particularly under extreme moderating conditions, where changes in beta values may carry meaningful implications. This nuanced interpretation underscores the importance of considering the contextual conditions and the potential practical significance of the moderating effects in the study’s findings.



Figure 3 illustrates how TMT behavioral integration (TBI) reinforces the positive relationship between digital literacy (DL) and digital readiness (DGR). Conversely, Figure 4 portrays TBI’s moderating effect, wherein it attenuates the positive relationship between DL and digital transformation (DGT). These findings provide valuable insights into the nuanced dynamics of managerial digital literacy and TMT behavioral integration, shedding light on their role in shaping organizational readiness and transformation within the surveyed Turkish firms.





5. Discussion


This study clarifies the unique contributions it makes to comprehend the dynamics of digital transformation (DGT) in medium and large enterprises in Turkey. This study provides important insights into the relationship between digital literacy (DL), digital readiness (DGR), top behavioral integration (TBI), and DGT success. In line with Hensellek [151] and Venugopal et al. [152], the results revealed a positive relationship between DL and DGT. This aligns with prior research by Marsh [153] and Çelik and Uzunçarşılı [154], emphasizing the pivotal role of DL in organizational change. However, the study extends this understanding by demonstrating that higher DL levels among managers lead to more effective DGT initiatives. Practical implications include targeted training programs to enhance DL skills. Specifically, the study underscores the strategic importance of DL as a key determinant of successful DGT initiatives within Turkish firms.



Moreover, the mediator of DGR in the association between DL and DGT provides valuable insights into the mechanisms through which leadership competency translates into tangible organizational outcomes. In line with DCT [155], the results showed that the effectiveness of DGT efforts is greatly affected by how ready an organization is to accept and carry out digital initiatives. The hypothesized mediation model suggests that DGR acts as a mediator between DL and DGT. This echoes the work of Montagasser et al. [11], who proposed that organizational readiness is a critical bridge in the transformation process. Organizations should put their efforts into developing DGR and making sure that their systems and personnel are ready for the difficulties that DGT will present. This highlights the importance of cultivating a conducive digital environment within organizations to capitalize on the expertise of digitally literate managers.



Furthermore, the moderating effect of TBI provides the dynamics of leadership cohesion in shaping DGT outcomes. By fostering alignment and collaboration among top executives, TMT behavioral integration enhances the efficacy of DL in driving DGT initiatives. This finding resonates with previous research emphasizing the critical role of leadership cohesion in facilitating organizational change [156,157].



The current study enhances the existing literature on digital transformation (DGT) by providing empirical evidence from the Turkish context and expanding theoretical knowledge in various important areas. Firstly, it demonstrates the significance of digital literacy (DL) in driving successful digital transformation (DGT), supported by evidence from the resource-based view (RBV) theory. Shin, Mollah, and Choi [158] conducted a study showing the beneficial direct and indirect impacts of digital leadership on organizational performance. Their research emphasizes the strategic importance of digital leadership in utilizing organizational resources to enhance sustainable performance, in line with the RBV theory. The study demonstrates how digital readiness (DGR) acts as a mediator, explaining how leadership competency influences organizational outcomes in line with dynamic capability theory (DCT). The TMT behavioral integration (TBI) moderating effect shows how important leadership unity is in shaping digital transformation (DGT) outcomes. This adds to the growing body of research on how leaders interact in the digital age. The study presents TMT behavioral integration (TBI) as a moderator. High behavioral integration in top management teams (TMTs) amplifies the positive impact of DL on DGT. This is consistent with the resource-based view (RBV) theory proposed by Barney [63], which highlights the strategic importance of top management team (TMT) cohesion in maximizing organizational resources. The study highlights the crucial role of unified leadership in promoting successful digital projects. Wang, Lin, and Sheng [159] demonstrated that digital leadership has a significant impact on exploratory innovation. This influence is mediated by digital entrepreneurial orientation and digital organizational culture and is moderated by big data analytics capabilities. These findings emphasize the importance of leadership in cultivating an innovative culture and strategic direction to improve organizational performance and innovation.




6. Conclusions


6.1. Theoretical Contribution


This study showed the RBV by highlighting the strategic importance of DL as a key determinant of the success of DGT [63], extending the RBV framework to the domain of digitalization, and emphasizing the role of intangible resources such as leadership competencies in driving organizational performance. This is further supported by the work of Ming-Hsiung Hsiao [160], who offers a conceptual framework for understanding the process of digital transformation through resource integration and organizational capabilities for enhanced firm performance. By analytically representing the positive influence of DL on DGT outcomes, the research extends the RBV framework, a notion that is echoed in the findings of Volkan Öngel et al. [161], who examined the significant antecedent role of digital leadership on individual creativity and employee performance. The study enriches the theoretical understanding of DCT by elucidating the mediator of DGR in the association between DL and DGT, a concept that finds resonance in Abdelhak Senadjki et al.’s [162] investigation into the impact of digital leadership on the performance of a firm through digital transformation. Furthermore, the research contributes to advancing the understanding of leadership dynamics in the digital age by highlighting the moderating effect of TBI on the relationship between DL and DGT. This is complemented by Eman Mohammed Alhammadi and A. R. Romle’s [163] study, which explored the impact of talent management practices on employee performance, with leadership competencies serving as a mediator. By demonstrating the importance of leadership cohesion and collaboration in amplifying the impact of DL, the study offers insights into the micro-foundations of DGT success and elucidates the relationship between individual competencies and collective leadership dynamics [164].



The theoretical contributions of this research lie in its ability to integrate insights from multiple theoretical perspectives, namely RBV and DCT, to provide a complete understanding of the mechanisms underlying DGT in medium- and large-sized firms in Turkey. Ming-Hsiung Hsiao [160] tested theoretical ideas in the real world, and Volkan Ongel et al. [161] and Abdelhak Senadjki et al. [162] looked into the dynamics of leadership competency, organizational readiness, and TMT cohesion. Both of these studies add to the theoretical discussion in the field of DGT.




6.2. Practical Implications


The findings of this research carry several practical implications for organizational leaders, managers, and policymakers involved in driving DGT initiatives within medium- and large-sized firms in Turkey. The research underscores the critical importance of investing in the development of DL. Organizational leaders should prioritize initiatives aimed at enhancing the digital competencies of managers and executives across all levels of the organization. Enhancing digital skills and promoting a mindset of constant learning and change may require offering educational courses, seminars, and guidance options.



The research emphasizes the importance of developing DGR in organizations. To make the most of the skills of managers who are proficient in digital technologies, companies need to guarantee that they provide adequate facilities, assets, and methods to facilitate the execution of digital projects. This may involve upgrading technological infrastructure, revising organizational policies and procedures, and promoting collaboration and knowledge sharing among employees. Furthermore, the research underscores the importance of fostering cohesion and collaboration among top executives in driving DGT efforts. Organizational leaders should prioritize efforts to build trust, communication, and alignment within the TMT to facilitate effective decision-making and the implementation of digital strategies. This may involve establishing regular communication channels, promoting transparency and openness, and fostering a shared vision and commitment to DGT goals.



Moreover, the findings suggest that organizational leaders should recognize the interconnectedness of individual competencies and collective leadership dynamics in driving DGT success. By fostering a culture of collaboration, empowerment, and innovation, firms can harness the collective intelligence and creativity of their workforce to navigate the complexities of digitalization and seize emerging opportunities. Additionally, policymakers and industry associations can play a vital role in supporting DGT initiatives by providing funding, resources, and expertise to facilitate knowledge sharing, collaboration, and best practice dissemination among firms. By promoting an enabling environment for digital innovation and entrepreneurship, policymakers can contribute to the growth and competitiveness of the digital economy in Turkey. The practical implications of this research underscore the importance of investing in DL, cultivating DGR, and fostering leadership cohesion to drive successful DGT initiatives within medium- and large-sized firms in Turkey.




6.3. Limitations and Future Direction


This study focused on medium- and large-sized firms in Turkey and identified a critical limitation that may impact the generalizability of its findings on digital transformation (DGT) processes in different industrial and geographical settings. In the future, researchers should focus on investigating a wider range of global firms and integrating sustainability into the DGT framework. Expanding the scope would improve the applicability of the results and deepen our comprehension of how DGT initiatives can be utilized to promote sustainable business models and practices.



Future research should focus on identifying and correcting measurement inaccuracies or biases when evaluating these concepts using more sophisticated measurement instruments and methodologies. This may involve using various informants to collect different viewpoints or incorporating objective performance metrics to determine the concrete effects of DGT. It is crucial to include sustainability metrics in these assessments to gain valuable insights into how DGT initiatives impact the achievement of sustainable business outcomes. Future research could investigate how improved digital literacy among managers impacts the uptake of green technologies or sustainable business practices, thus bolstering the environmental and social aspects of sustainability.



Future research should conduct cross-country analyses to look into how various cultural, regulatory, and economic environments affect the dynamics of DGT, focusing on sustainability. This comparative approach should analyze how various organizational settings and external factors impact the effectiveness and longevity of DGT efforts. Researchers can analyze how digital literacy, readiness, and transformation relate to sustainability to pinpoint important factors that either support or hinder incorporating sustainable practices into a digital transformation strategy.



Nuanced investigations can offer valuable insights for policymakers and practitioners, helping to develop strategies and regulations that promote digital innovation and adoption while emphasizing sustainability. Comprehending how digital literacy contributes to sustainable digital transformation can help develop specific interventions and support systems for SMEs, aiding in the shift toward more sustainable and resilient business models in the digital age. This approach emphasizes the importance of integrating digital transformation efforts with overarching sustainability objectives to guarantee that the technological progress of companies has a positive impact on environmental conservation, social welfare, and economic sustainability.
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Codes

	
Items






	
Digital Readiness (DGR)




	
At work




	
DGR1

	
I have access to a range of new technologies like cloud, mobile, social media, and big data analytics available to facilitate innovations.




	
DGR2

	
Our information technology infrastructure is stable, up-to-date, and reliable to facilitate innovations.




	
DGR3

	
The enterprise system/s is stable, up-to-date, and reliable.




	
DGR4

	
I have management based on digital technologies to communicate and collaborate with colleagues or customers in my daily work.




	
Digital Literacy (DL)




	
Information literacy (INL)




	
I am confident in




	
INL1

	
…browsing, searching and filtering data, information, and digital content.




	
INL2

	
…evaluating data, information, and digital content.




	
INL3

	
…managing data, information, and digital content.




	
Interaction and collaboration (IAC)




	
I can




	
IAC1

	
…interact through digital technologies.




	
IAC2

	
…share through digital technologies.




	
IAC3

	
…engage in citizenship through digital technologies.




	
IAC4

	
…collaborate through digital technologies.




	
Digital content creation (DCC)




	
I can




	
DCC1

	
…develop digital content.




	
DCC2

	
…integrate and re-elaborate digital content.




	
DCC3

	
…respect copyright and licenses.




	
Safety (SFT)




	
I am aware of




	
SFT1

	
…protecting devices.




	
SFT2

	
…protecting personal data and privacy.




	
SFT3

	
…protecting health and well-being.




	
SFT4

	
…protecting the environment.




	
Problem solving (PRS)




	
I am able to




	
PRS1

	
…solve technical problems.




	
PRS2

	
…identify needs and technological responses.




	
PRS3

	
…creatively use digital technologies.




	
PRS4

	
…identify digital competence gaps.




	
TMT Behavioral Integration (TBI)




	
The extent to which TMT members . . .




	
TBI1

	
Let each other know when their actions affect another team member’s work.




	
TBI2

	
Have a clear understanding of the job problems and needs of other team members.




	
TBI3

	
Discuss their expectations of each other.




	
TBI4

	
Volunteer to help some team members, who are busy, to manage their workload.




	
TBI5

	
Are flexible about switching responsibilities to make things easier for each other.




	
TBI6

	
Are willing to help each other complete jobs and meet deadlines.




	
TBI7

	
Are effective in developing high-quality ideas.




	
TBI8

	
Are effective in generating high-quality solutions.




	
TBI9

	
Are effective in making decisions that require high levels of creativity and innovativeness.




	
Digital Transformation (DGT)




	
In my organization




	
DGT1

	
We aim to digitalize everything that can be digitalized.




	
DGT2

	
We collect large amounts of data from different sources.




	
DGT3

	
We aim to create stronger networking between the different business processes with digital technologies.




	
DGT4

	
We aim to enhance an efficient customer interface with digitality.




	
DGT5

	
We aim at achieving information exchange with digitality.
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Figure 1. Research model. 






Figure 1. Research model.



[image: Sustainability 16 03749 g001]







[image: Sustainability 16 03749 g002] 





Figure 2. Structural model. 
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Figure 3. TBI strengthens the positive relationship between DL and DGR. 
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Figure 4. TBI weakens the positive relationship between DL and DGT. 
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Table 1. Characteristics of the sample.






Table 1. Characteristics of the sample.





	
Characteristics

	
Number

	
%






	
Gender

	
Male

	
149

	
63.4%




	

	
Female

	
86

	
36.6%




	
Education

	
High school/diploma

	
16

	
6.8%




	

	
Bachelor’s degree

	
149

	
63.4%




	

	
Master’s degree

	
41

	
17.4%




	

	
Doctorate degree

	
29

	
12.3%




	
Firm size

	
Less than 250 employees

	
59

	
25.1%




	

	
251–500

	
57

	
24.3%




	

	
501–1000

	
62

	
26.4%




	

	
1001–5000

	
32

	
13.6%




	

	
More than 5001

	
25

	
10.6%




	
Firm age

	
Less than 5 years

	
9

	
3.8%




	

	
5–10

	
94

	
40.0%




	

	
11–30

	
65

	
27.7%




	

	
31–50

	
41

	
17.4%




	

	
More than 51

	
26

	
11.1%




	
Business type

	
Apparel, leather, and textile

	
20

	
8.5%




	

	
Plastics, pharmaceutical, and chemicals

	
13

	
5.5%




	

	
Machinery, electrical equipment, and consumer electronics

	
77

	
32.8%




	

	
Food and beverages products

	
21

	
8.9%




	

	
Media, telecommunication, and transportation

	
8

	
3.4%




	

	
Wholesale and retail

	
20

	
8.5%




	

	
Health and social services

	
18

	
7.7%




	

	
Construction and real estate

	
14

	
6.0%




	

	
Information systems and technology services

	
21

	
8.9%




	

	
Financial services

	
9

	
3.8%




	

	
Other

	
14

	
6.0%




	
Total

	
235

	
100%











 





Table 2. Evaluation of the measurement model.






Table 2. Evaluation of the measurement model.





	
Items

	
FL

	
VIF

	
AVE

	
CR

	
α

	
ID






	
Digital Readiness (DGR)

	
0.885

	
0.968

	
0.956

	




	
DGR1

	
0.901

	
2.527

	

	

	

	
Retained




	
DGR2

	
0.957

	
2.713

	

	

	

	
Retained




	
DGR3

	
0.952

	
2.507

	

	

	

	
Retained




	
DGR4

	
0.952

	
2.285

	

	

	

	
Retained




	
Digital Literacy (DL)

	
0.548

	
0.950

	
0.944

	




	
Information literacy (INL)

	
0.882

	
0.957

	
0.933

	




	
INL1

	
0.925

	
2.439

	

	

	

	
Retained




	
INL2

	
0.940

	
2.845

	

	

	

	
Retained




	
INL3

	
0.953

	
2.667

	

	

	

	
Retained




	
Interaction and collaboration (IAC)

	
0.796

	
0.940

	
0.914

	




	
IAC1

	
0.887

	
2.767

	

	

	

	
Retained




	
IAC2

	
0.896

	
2.932

	

	

	

	
Retained




	
IAC3

	
0.867

	
2.585

	

	

	

	
Retained




	
IAC4

	
0.918

	
2.877

	

	

	

	
Retained




	
Digital content creation (DCC)

	
0.723

	
0.886

	
0.806

	




	
DCC1

	
0.773

	
1.362

	

	

	

	
Retained




	
DCC2

	
0.893

	
2.619

	

	

	

	
Retained




	
DCC3

	
0.880

	
2.542

	

	

	

	
Retained




	
Safety (SFT)

	
0.844

	
0.956

	
0.938

	




	
SFT1

	
0.900

	
2.760

	

	

	

	
Retained




	
SFT2

	
0.935

	
2.642

	

	

	

	
Retained




	
SFT3

	
0.940

	
2.005

	

	

	

	
Retained




	
SFT4

	
0.899

	
2.589

	

	

	

	
Retained




	
Problem solving (PRS)

	
0.825

	
0.950

	
0.929

	




	
PRS1

	
0.919

	
2.860

	

	

	

	
Retained




	
PRS2

	
0.888

	
2.212

	

	

	

	
Retained




	
PRS3

	
0.921

	
2.428

	

	

	

	
Retained




	
PRS4

	
0.905

	
2.457

	

	

	

	
Retained




	
TMT Behavioral Integration (TBI)

	
0.673

	
0.942

	
0.930

	




	
TBI1

	
0.862

	
2.525

	

	

	

	
Retained




	
TBI2

	
0.760

	
2.054

	

	

	

	
Retained




	
TBI3

	
0.919

	
2.003

	

	

	

	
Retained




	
TBI4

	
0.819

	
2.952

	

	

	

	
Retained




	
TBI5

	
0.774

	
2.229

	

	

	

	
Retained




	
TBI6

	
0.705

	
1.859

	

	

	

	
Retained




	
TBI7

	
-

	
-

	

	

	

	
Deleted




	
TBI8

	
0.850

	
2.621

	

	

	

	
Retained




	
TBI9

	
0.853

	
2.700

	

	

	

	
Retained




	
Digital Transformation (DGT)

	
0.774

	
0.932

	
0.902

	




	
DGT1

	
0.880

	
2.041

	

	

	

	
Retained




	
DGT2

	
0.854

	
2.215

	

	

	

	
Retained




	
DGT3

	
0.906

	
1.494

	

	

	

	
Retained




	
DGT4

	
0.878

	
2.476

	

	

	

	
Retained




	
DGT5

	
-

	
-

	

	

	

	
Deleted








Note: FL = factor loadings; VIF = variance inflation factor; AVE = average variance extracted; CR = composite reliability; α = Cronbach’s alpha; ID = item decision.













 





Table 3. Discriminant validity.
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	DCC
	DGR
	DGT
	IAC
	INL
	PRS
	SFT
	TBI





	DCC
	0.850 a
	0.722 b
	0.787
	0.542
	0.639
	0.495
	0.595
	0.650



	DGR
	0.633 c
	0.941
	0.793
	0.670
	0.807
	0.733
	0.726
	0.827



	DGT
	0.671
	0.738
	0.880
	0.786
	0.666
	0.631
	0.682
	0.716



	IAC
	0.465
	0.628
	0.715
	0.892
	0.529
	0.629
	0.700
	0.613



	INL
	0.555
	0.764
	0.614
	0.493
	0.939
	0.707
	0.759
	0.690



	PRS
	0.428
	0.691
	0.578
	0.581
	0.661
	0.908
	0.708
	0.813



	SFT
	0.519
	0.688
	0.629
	0.650
	0.711
	0.662
	0.919
	0.739



	TBI
	0.561
	0.784
	0.663
	0.574
	0.729
	0.766
	0.790
	0.820







Note: a The bold values indicate the square root of AVE; b The upper triangle indicates the HTMT values; c The lower triangle indicates the correlations between the constructs.













 





Table 4. Evaluation of the structural model.
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Direct Effect

	
Standardized Coefficients

	
Standard

Errors

	
t-Values

	
p-Values

	
Confidence

Intervals

	
Decision




	
2.5%

	
97.5%






	
Direct effect




	
H1: DL → DGR

	
0.608

	
0.079

	
7.662

	
0.000

	
0.444

	
0.766

	
Supported




	
H2: DL → DGT

	
0.630

	
0.094

	
6.706

	
0.000

	
0.410

	
0.800

	
Supported




	
H3: DGR → DGT

	
0.266

	
0.081

	
3.265

	
0.001

	
0.176

	
0.499

	
Supported




	
Indirect effect




	
H4: DL → DGR → DGT

	
0.162

	
0.056

	
2.907

	
0.004

	
0.098

	
0.334

	
Supported




	
Interaction effect




	
H5: DL × TBI → DGR

	
0.079

	
0.033

	
2.396

	
0.017

	
0.019

	
0.149

	
Supported




	
H6: DL × TBI → DGT

	
−0.108

	
0.032

	
3.373

	
0.001

	
−0.166

	
−0.040

	
Not

supported




	
Controls

	

	

	

	

	

	

	




	
Education → DGT

	
0.044

	
0.036

	
1.229

	
0.219

	

	

	




	
Business type → DGT

	
0.001

	
0.041

	
0.013

	
0.990

	

	

	




	
Fir