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Abstract


Background: Enterprises’ digital transformation is an important issue in the digital era. Exploring how digital transformation can be implemented successfully within enterprises is of considerable theoretical and practical significance. From the perspective of employee learning, this study focuses on employees and aims to establish the theoretical linkage between employees’ perception of enterprise digital capability and their sustainable performance. Methods: A survey using the random sampling technique was adopted to collect data from a large professional data platform. A multi-wave survey featuring 433 full-time Chinese employees was conducted using path analyses to test the hypotheses. Results: The results of the path analyses showed that: (1) employee learning and unlearning mediate the relationship between employees’ perception of an enterprise’s digital capability and their sustainable performance; (2) communication feedback strengthens the positive effects of perceived enterprise digital capability on learning, as well as on unlearning; and (3) the integrated moderated mediation model is valid. Conclusion: This paper proves that during enterprises’ digital transformation, employees’ perception of the enterprise’s digital capability promotes employee sustainable performance via both learning and unlearning. Communication feedback strengthens the above relationships. Therefore, this study contributes to the literature on digital transformation and highlights employee-learning-related organizational management issues, shedding light on the practice of enterprise digital transformation.
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1. Introduction


In the era of the digital economy, a growing number of enterprises have opened up pathways towards digital transformation [1]. Enterprise digital transformation is a process based on the application of digital technologies to improve business processes, promote business model innovation, and consolidate synergy so as to increase value creation and achieve sustainable development [2]. Digital transformation involves not only technological advances, but also profound organizational changes. During this process, employees are not passive recipients, but rather the main facilitators of change. Their mindsets, values, and attitudes toward digital transformation are crucial in order for enterprises to gain competitive advantages in the future. Thus, in this inevitable, dynamic and complex process, employees need to be able to continuously learn in order to improve their digital literacy and to cope with this profound organizational change. In this paper, we seek to address the following question: from the perspective of individual learning, what is the process underlying employee adaptation to organizational digital transformation? That is, how and when does an employee’s perception of enterprise digital capability (hereafter referred to as perceived digital capability) exerts an influence on their perceived importance of workplace outcomes with respect to sustainable performance?



Employee sustainable performance describes the contribution of an employee to their own and the organization’s sustainable development. It involves task and relational aspects [3], and refers to the demonstration of high-level, stable, and sustainable performance by employees in the context of their work performance sustained over a longer timeframe [3]. Sustainable performance not only focuses on employees’ short-term achievements and goals, but also on their development and the continuous improvement of their abilities in the long term. With the rapid development of digital technologies accelerating the transformation of the workplace, higher demands are being placed on employees with respect to sustainable performance. While means of promoting employees’ sustainable performance during this critical phase remain unclear, on an organizational level, the relationship between digital transformation and enterprise sustainable performance has been explored in detail, with mixed conclusions [4,5], indicating the existence of critical contingency factors. Even though there is extant research stressing the important role of knowledge sharing [6] and ethical leadership [7] in enhancing employees’ sustainable performance, insufficient attention has been paid to the role of enterprise digital transformation on employee sustainable performance and its underlying mechanisms on the individual level. As a result, scholars have advocated for further exploration on the level of the individual employee, so as to form a comprehensive understanding of how employees adapt to and cope with digital transformation and further their achievement of sustainable development [8,9,10].



Zooming in on the micro context of workplace digital transformation, from the employees’ perspective, digital transformation is placing new demands on their knowledge and skills. The utilization of new equipment, digital tools, new collaboration processes, and synergic models as a result of the shift towards digital technology results in there being a huge gap between an employee’s job requirements and their actual competence [8]. These gaps not only impose new learning requirements—they also provide learning opportunities; that is, in order to bridge these gaps and meet the demands of a job, employees need to learn proactively [11]. Thus, in the context of enterprise digital transformation, employees’ ability and motivation regarding learning have become key factors in promoting employee performance and long-term sustainable development [12]. Learning refers to an individual’s initiative with respect to acquiring new knowledge, skills, and capabilities during work [13]. Through learning, employees can accumulate knowledge and improve their skills to achieve their own growth and meet their own needs, and to promote the overall sustainable development of the organization. Employees who learn are more willing to explore and actively participate, and to adopt creative, open-minded ways of thinking [14]. Meanwhile, outdated and redundant experience and knowledge can hinder the further transformation and sustainable development of employees and organizations. Thus, unlearning is essential for acquiring new knowledge and skills [15] as well. Unlearning refers to the process by which learners consciously discard and abandon misleading and outdated knowledge, experience, skills, and behaviors in order to better meet the requirements of digital transformation and improve sustainable performance [16,17]. Research has been performed indicating that unlearning helps organizations and employees to actively respond to the internal and external dynamic environment, break the inertia of thinking, break through the limitations of old frameworks, discard and update outdated knowledge and experience in a timely fashion, and in turn facilitate the further achievement of sustainable development [18,19]. Thereby, in the context of digital transformation, employees are not only required to learn and absorb new knowledge and skills, but also to engage in unlearning.



Further, extant research suggests that employee learning is not necessarily fostered by intrinsic motivation, and a supportive managerial environment [20] also serves a pivotal leveraging role. The connotation of human resource management (HRM) in the digital era suggests taking into account the mutual demands of employees and organizations, emphasizing their integration and balance [21]. Therefore, eligible managerial practice under the circumstance of digital transformation should not only encourage employees to take the initiative to learn, but also strive to create a favorable environment and provide essential channels, opportunities, and resources for employees to unlearn. Such external support could assist employees in accelerating the process of human–technology integration and overcoming the pain and discomfort caused by digital transformation. Accordingly, regarding employee management, critical questions attracting much scholarly attention have included what HRM practices should be adopted during and after digital transformation [22,23,24]. Communication feedback is an essential component of developmental HRM, which can help managers to better understand and meet the individual needs of employees and convey organizational goals to employees to achieve the organic integration of the organization and employees [25]. Through communication feedback, employees can obtain information that helps to improve their performance, reduces uncertainty, allows them to explore the prospects of new tasks, and develops a sense of responsibility. Employees can also express their feelings and voice their opinions to managers, cultivating a digital-transformation-friendly leadership style and an adaptive work environment [26]. Organizational formal and informal communication feedback channels are inclined to create more employee learning opportunities [27]. A sound and effective communication feedback mechanism can facilitate an organization to establish smooth communication channels and platforms for employees to express their opinions. Meanwhile, it empowers managers to better understand how to listen to and respect subordinates’ views and provide them with high-quality feedback. Communication feedback can help employees to obtain access to more digital learning resources and enhance their learning autonomy [27]. Moreover, it reconciles the Sustainable Developmental Goals between enterprises and employees and promotes the coordinated, sustainable development of employees and organizations, coinciding with the connotation of developmental HRM practice [25].



To sum up, the knowledge of how and when digital transformation influences employee sustainable performance remains limited. Following this vein, this study proposes a moderated mediation model to explore the mechanism and boundary conditions regarding how employees’ enterprise digital capability perception affects their sustainable performance through learning and unlearning, respectively. Furthermore, from the perspective of developmental HRM practice, our study goes beyond prior coarse-grained research and reveals the boundary condition of communication feedback in enhancing the abovementioned associations. The research process of this paper is organized as follows. We begin in Section 2 by describing employee learning and unlearning during digital transformation and further build theoretical linkages between employees’ perceptions of the enterprise’s digital capability and employee sustainable development. Section 3 focuses on describing the data collection process and our methodology. Section 4 presents the procedures of hypotheses tests using path analyses. In the end, Section 5 includes the interpretation of our results, practical implications, and future directions.



This study aims to contribute to the research field in several ways: first, we focus on the sustainable performance of micro individuals in the context of macro enterprise digital transformation. Thus, it broadens the knowledge of the impact of perceived digital transformation on employees’ subsequent behavior and more distal performance. Second, based on the perspective of learning, this study proves the dual-facilitating role of both learning and unlearning in transmitting the influence of enterprise digital capability to employee sustainability. Thus, it reveals the underlying mechanism and provides empirical evidence regarding encouraging employees to perform better during digital transformation. Finally, we introduce communication feedback as a moderating variable, which helps researchers to further understand how to cultivate a favorable context for employees during digital transformation.




2. Theory and Hypotheses


2.1. Employee Sustainable Performance


This study focuses on the impact of digital transformation on employee sustainable performance. The concept of sustainability related to work was first proposed by Docherty et al. in 2002 [28]. Based on relevant studies, scholars such as Ji proposed that employee sustainable performance refers to the high-level, stable, and sustainable performance exhibited by employees in long-term and sustained work performance [3]. Employee sustainable performance emphasizes the sustainability and reliability of performance. Under various work scenarios and conditions, employees can maintain a stable and sustained high level of performance over a long period. Sustainable performance focuses on employees’ actual work achievements and contributions to organizational goals, emphasizing their continuous learning and personal development. This study focuses on the impact of employees’ learning and unlearning on their sustainable performance in enterprise digital transformation.




2.2. Employee Learning and Unlearning


This study also focuses on employee learning and unlearning in digital transformation. Learning and unlearning help employees to cope with job insecurity and new job demands in the digital era. It is a measure for employees to improve their sustainable performance in response to the changing employment environment. Employee learning refers to an individual’s initiative behavior to acquire new knowledge, skills, and abilities at work [13]. The term “unlearning” was introduced to social science by Dewey [29], an American educational philosopher, in his book “Experience and Education”. Postman and Stark [30] once categorized “unlearning” into learning and proposed it as an extension of conventional learning. As research findings accumulated, Hedberg [16] pointed out that organizational experience may generate inertia and thus hinder employees’ ability to learn and develop in a new environment. Then, unlearning was defined as a process in which learners sublate or discard outdated knowledge [16]. Most of the research on unlearning has focused on the organizational level, which was introduced into the field of management by Nystrom and Starbuck [31]. They emphasized the importance of unlearning in response to organizational crises. Since then, insufficient unlearning has been regarded as one of the primary reasons why enterprises insist on following previous routines, fail to adapt to the ever-changing external environment, and encounter crises. At the organizational level, Akgün et al. [18] defined unlearning as eliminating organizational memory and argued that organizations must abandon established beliefs and methods to cope with new market-related and technical information. At the individual level, unlearning refers to intentionally eliminating old knowledge and creating space for new knowledge [17]. Despite the development of the literature, Howells and Scholderer [32] raised concerns about whether unlearning is an independent concept. Based on their literature review, they argued that Hedberg’s [16] definition of unlearning lacks an empirical basis, meaning that the concept of unlearning has rarely appeared in previous studies.



In contrast, with follow-up rigorous quantitative analyses, more scholars hold a supportive view. For example, Visser [33] argued that unlearning can be considered an independent concept because it contains denying and is close to learning. This emphasizes the need to reassess its position in learning research, especially in second-order and double-loop learning. Peschl [34] argued that unlearning should be viewed as an adaptive process in which old and new knowledge interact in mutual fading out and fading in. Mixed methods have been used at the individual and organizational levels to prove unlearning as empirically warranted and to triangulate the differences at different levels. Durst et al. [8] disentangled its operationalization, research methodology, and level of analysis. To sum up, unlearning is not only an expected prerequisite for learning; instead, it opens up new possibilities for “not knowing” and “not acting”. The independent role of unlearning is verified.



Recently, the research field of unlearning has been rejuvenated. Kim and Park conducted a literature review and identified 30 antecedents and 44 outcomes that promote unlearning at the individual, group, and organizational levels. They proposed that employee unlearning can affect organizational learning, goal orientation, skill improvement, and work engagement [35]. Scholars have also studied the impact of goal orientation and unlearning on individual exploration activities, suggesting their predicting roles [36]. Yin validated a serial mediation model, proposing that a paradoxical mindset indirectly enhances work engagement through seeking challenges and unlearning in series [37]. The impact of organizational unlearning on dynamic capabilities and product innovation performance is also validated [38]. This study stresses the need for employees to learn and unlearn to develop digital mindsets, control digital tools and equipment, and adapt to an efficient and agile digital management process. During this, employees are encouraged to learn and unlearn to cope with changes and keep pace with the overall digital transformation development.




2.3. The Mediating Effect of Employee Learning and Employee Unlearning


The premise of employee management in the new digital working scenario is based on understanding the relationships between employees and organizations and the relationships between employees and their jobs. One of the core challenges that employees face is adapting to new job demands brought about by implementing digital technologies and applying digital tools [39,40]. Employee sustainable performance indicates employees contributing to their and the organization’s sustainable development. It involves task and relational aspects [3].



On the one hand, to conquer new work challenges, employees need to actively learn to improve their adaptive and subsequent sustainable performance [41]. Extant research has shown that during organizational change, employees who are more willing to learn and open to changes tend to demonstrate high adaptability in the changing environment [42]. This is because learning can effectively address the problems of failing to meet performance requirements due to insufficient digital knowledge and a lack of digital capacity. With abundant digital knowledge, employees can be better involved in and engaged in new work environments. In this way, employees can break through the boundaries of their original capabilities and complete the transformation and upgrading of their work roles, cultivate positive states in the changing external environment, and further form an upward spiral to contribute to their sustainable development.



On the other hand, an employee needs to learn about acquiring new knowledge and skills “from 0 to 1” and “unlearning”. Unlearning emphasizes the importance of acquiring new knowledge and skills while avoiding the limitations of previous paradigms. Employees should have the courage to question, reflect on and discard outdated knowledge and actively abandon old practices incompatible with organizational sustainable development. This helps to motivate employees to innovate continuously. Employees’ working environment and job requirements undergo profound changes during digital transformation. The extant knowledge and experience cannot cope with new organizational management problems. Employees ought to surmount the inertia of prior successful paths and avoid getting stuck in a confidence trap. Reluctance or inability to discard old knowledge can hinder creativity and innovation when employees are unwilling to see new knowledge they have not yet acquired or mastered as practical or applicable [43]. Old knowledge structures and cognitive models hinder adaptations to new environments. Before employees try new ideas, they must discard old ideas by identifying their shortcomings [32]. Employee unlearning comes first, then group unlearning, which is also considered critical in team learning and innovation [18]. Previous studies have shown that unlearning accelerates knowledge transfer and facilitates knowledge development [44,45]. Employees who engage in unlearning can better balance their work–life relationships and deeply engage in work. Research also shows that performing unlearning facilitates higher-level sustainable performance [46,47]. Unlearning is always productive since it can reduce the impact of old knowledge on cognitive and behavioral processes and help to make lasting changes in personal and organizational memory [48]. Thus, unlearning some old knowledge and experience may be beneficial to embrace the future better. It has been shown that employee unlearning improves the efficiency of knowledge integration and absorption efficiency and fosters cognitive system changes, helping to improve sustainable performance [16,49].



Notably, learning is not the opposite of unlearning; in contrast, they are complementary. First, learning depicts a process of moving from “unknown” to “known,” acquiring knowledge or skills through experiencing and practicing. Unlearning is a unique type of learning that involves consciously updating knowledge, values, and behaviors. van Leijen Zeelenberg et al. [50] suggest that, in the implementation process, abandoning existing routines should receive equal attention as learning to use new routines to remove some of the barriers to learning. Thus, learning and unlearning are processes in which individuals constantly explore knowledge and seek answers in the face of new situations and problems [16,17]. Second, learning shares the connotation of unlearning. When dealing with changes in work content and methods brought about by digital transformation, employees who unlearn are more likely to acknowledge their deficiencies in knowledge and skills. In the digital transformation process, knowledge, experience, and answers to emerging questions are attuned to be complex, dynamic, and obscure. In this vein, we show that both learning to reflect on and acquire existing knowledge and unlearning to bring forth the new through the old are the crux of employees’ adaption to digital transformation. Thus, we posit the following hypotheses:



Hypothesis 1. 

Employee learning mediates the relationship between perceived enterprise digital capability and sustainable performance.





Hypothesis 2. 

Employee unlearning mediates the relationship between perceived enterprise digital capability and sustainable performance.






2.4. The Moderating Effect of Communication Feedback


External environment factors could cultivate the willingness and the extent to which employees conduct learning-related behaviors [51]. As the research of Howells and Scholderer [32] shows, unlearning can be and should be managed. According to the organizational change literature, during digital transformation, organizations’ communication with employees around the vision, purpose, and value of change could help employees to better adjust their mindset, respond positively, and adapt to change [9,52]. Communication feedback refers to the organizational and managerial practices of establishing smooth communication channels, respecting employees’ rights and opinions, encouraging employees to participate, and enabling them to obtain direct and transparent information about their performance. It is also vital to create learning opportunities during employee learning and unlearning. Effective communication feedback indicates that employees can pass on information such as learning demands, work support, opinions, and suggestions to leaders and organizations [25]. Also, when employees engage in unlearning, they feel overwhelmed by strong emotions, such as threat, embarrassment, defensiveness, and resistance. During this, a safe and supportive environment is necessary to prevent these deep learners from undergoing mental breakdowns and collapses [33]. Therefore, a sound communication feedback mechanism can continuously empower employees to grasp the overall situation and help them cope with the discomfort and challenges related to digital transformation, providing guarantees for employees to learn, unlearn and achieve sustainable development.



When the level of communication feedback in the organization is high, employees can promptly identify pitfalls and reconcile problems they encounter during learning and unlearning, seek solutions, and obtain constructive advice from the organization. Research suggests that learning-related behaviors occur when employees recognize the gaps between actual work outcomes and aspirational goals [53]. At the same time, organizations with a high level of communication feedback tend to value employees’ opinions and suggestions, and always promise to provide employees with insightful feedback and solutions. Such feedback loops portray the essence of the continuous iteration of learning itself. In this vein, employees can leverage these feedback loops to update their knowledge base and structure. In contrast, when organizational communication feedback is low, scant communication channels and poor feedback can inhibit employees’ understanding of the path and requirements of enterprise digital transformation and hinder them from gaining valuable information and practical feedback in response to digital transformation. As a result, activities of learning and communicating are impeded, restricting employees from keeping up with the development of new knowledge and skills.



Communication feedback is also a crucial component of developmental HRM. Since the ultimate goal of developmental HRM is to achieve mutual development of both organizations and employees, it is important that the communication feedback between the two parties is effective and efficient [25]. Effective communication feedback helps to reduce barriers for employees during learning and unlearning and advances the interconnection between employees and the internal and external environment, demonstrating practical significance in the digital era.



In addition, extant organizational change research has proven that the communication quality between organizations and employees can promote more employee job-crafting behaviors and reinforce organizational change implementation [54], which provides us with empirical evidence upholding the moderating role of communication feedback. Therefore, this study proposes the enhancing effect of communication feedback on the relationships between employees’ perceived enterprise digital capability and their learning and unlearning, respectively. These rationales lead to the following hypotheses:



Hypothesis 3. 

Communication feedback enhances the positive relationship between perceived enterprise digital capability and employee learning, such that the relationship is stronger when communication feedback is higher than lower.





Hypothesis 4. 

Communication feedback enhances the positive relationship between perceived enterprise digital capability and employee unlearning, such that the relationship is stronger when communication feedback is higher than lower.






2.5. An Integrated Model


Taken together, this study further posits a moderated mediation model linking employees’ perceived enterprise digital capability to their sustainable performance through learning and unlearning, of which the dual paths are further enhanced by communication feedback. When the level of communication feedback is high, the mediating effects of both learning and unlearning become stronger. Consequently, we put forward the following hypotheses:



Hypothesis 5. 

Communication feedback enhances the indirect effect of perceived enterprise digital capability on sustainable performance through employee learning, such that the indirect effect is stronger when communication feedback is higher than lower.





Hypothesis 6. 

Communication feedback enhances the indirect effect of perceived enterprise digital capability on sustainable performance through employee unlearning, such that this indirect effect is stronger when communication feedback is higher than lower.





Our theoretical model is illustrated in Figure 1.





3. Method


3.1. Samples and Procedures


We collected survey data using a random sampling technique via Credamo (https://www.credamo.com/, 21 August 2023), a professional online data collection platform in China similar to Qualtrics. There are more than three million registered users in Credamo covering all kinds of backgrounds. We registered our sample demand on the platform, including sample size (i.e., 500 participants) and sample qualifications (i.e., currently employed employees). The platform then sent survey invitations to the qualified users in the participant pool. With the help of AI technology and an algorithm, the participants were chosen using a random sampling technique. In order to minimize the effect of common method variance [55], a two-wave study (i.e., Time 1 and Time 2) was designed with a one-month time interval. Participants who applied for our research and were validated by the platform received online survey links. An online survey was utilized since it enabled participants to complete and submit the questionnaires at any time and place. In order to address participants’ concerns, we guaranteed total anonymity, voluntariness and academic use only in our research. In addition, to further enhance data quality and participation rate, each participant received a monetary reward after completing the survey. The participants received an extra monetary bonus if their two-wave surveys matched.



In Wave 1, all 500 participants completed the Time 1 survey. The participants were invited to rate their perceived enterprise digital capability and demographic information (i.e., gender, age, educational level, position level, and tenure). In Wave 2, one month later, we sent Time 2 survey links to all the 500 participants in our sample database. We invited them to self-evaluate their learning, unlearning, and sustainable performance and assess their organizational communication feedback. A total of 460 questionnaires were obtained in Wave 2. After excluding the invalid answers with missing values, too short a response time, or inconsistent logic, we obtained a final sample of 433 participants. The valid answer rate was 86.6%. T-test analysis showed no significant difference (p > 0.05) in gender, age, educational level, position level and tenure between the participants who completed the two-wave survey and those who only participated in Wave 1, indicating that our sample loss was random.



Among the 433 participants, 185 were male, and 248 were female. With regard to age, 40.0% were between the ages of 21 and 30, and 52.2% were between the ages of 31 and 40. Regarding educational background, 69.1% had bachelor’s degrees. In relation to positional levels, 34.2% were frontline-level employees, 36.7% were frontline-level managers, and 22.4% were middle-level managers. Their average tenure was 6.18 years; the standard deviation [SD] was 4.24. Detailed demographic information is presented in Table 1.




3.2. Measures


We adopted the standard translation and back-translation procedures to create Chinese version measurements [56]. All measures were rated on a seven-point Likert scale (1 = strongly disagree, to 7 = strongly agree).



3.2.1. Perceived Enterprise Digital Capability


In Wave 1, we asked participants to evaluate their perceived enterprise digital capability using measures of digital capability adapted from [57,58,59]. The scale contained three dimensions of digital sense capability, digital capture capability, and digital transformation capability. Each dimension included five items. For digital sense capability, a sample item was “Our company is able to analyze the signals scouted and analyze the digital scenarios of the future”. Cronbach’s alpha (α) value for this sub-dimension was 0.85. For digital capture capability, a sample item included “Our company is able to reallocate resources quickly” (α = 0.86). For digital transformation capability, a sample item was “Our company is able to leverage digital knowledge from within and outside the organization” (α = 0.81). Following previous research approaches [59], we treated digital capability as a unidimensional construct. The overall Cronbach’s alpha value was ideal (α = 0.94).




3.2.2. Employee Learning


In Wave 2, we used the new knowledge acquisition scale [60,61] to measure employee learning. The scale included six items and has been proven to possess high reliability and validity when applied to the individual level [61]. A sample item was “During digital transformation, I collect information through informal means (e.g., lunch or social gatherings with customers and suppliers, trade partners and other stakeholders)” (α = 0.75).




3.2.3. Employee Unlearning


In Wave 2, following recommendations, we modified the four-item measurement of unlearning and adapted it to the individual level [16,18,62]. A sample item included “During digital transformation, I permit new knowledge, even that which is a conflict with well-accepted experiences and technologies” (α = 0.70).




3.2.4. Communication Feedback


In Wave 2, participants assessed their perceived level of organizational communication feedback with a three-item scale [63,64,65]. For example, “Our company respects employees’ right to speak, and encourages employees to speak up” (α = 0.79).




3.2.5. Sustainable Performance


Sustainable performance was measured with the scale developed and validated by Ji and colleagues [3]. A sample item was “During my entire career, I will be able to continuously achieve the objects of my job” (α = 0.75).




3.2.6. Control Variable


Enterprise digital transformation is inherent in a profound organizational change. Previous research has found that employee gender, tenure, and educational level could exert impacts on employees’ attitudes and behaviors in the context of organizational change [66]. Therefore, we included employee gender, age, educational level, position level and tenure as control variables to eliminate their potential impact on our results.






4. Results


4.1. Preliminary Analyses


Table 2 reports the descriptive analyses and correlations of focal variables. As Table 2 presents, the bivariate correlations are as expected. For example, the correlations between employees’ perceived enterprise digital capability and learning (r = 0.53, p < 0.001), unlearning (r = 0.49, p < 0.001) and sustainable performance (r = 0.54, p < 0.001) were significant and positive, respectively, providing preliminary support for our hypotheses. Moreover, according to Table 2, there is individual heterogeneity in our study. For example, employee age is positively related to unlearning (r = 0.10, p < 0.05), and educational level is positively related to learning (r = 0.13, p < 0.01). Employee position level is positively related to perceived enterprise digital capability (r = 0.11, p < 0.05), learning (r = 0.18, p < 0.001), unlearning (r = 0.13, p < 0.01), and communication feedback (r = 0.19, p < 0.001). In addition, employees with longer tenure tend to perceive a higher level of enterprise digital capability (r = 0.10, p < 0.05) and perform better (r = 0.10, p < 0.15).



We conducted confirmatory factor analysis (CFA) with Mplus 7.4 [67] to examine the distinctiveness of the five focal variables. The standardized factor loading values for each item all satisfy the criteria recommendation (>0.40) [68]. Furthermore, as shown in Table 3, the hypothesized five-factor model has advantageous model fit indices compared to all of the alternative models (χ2(517) = 790.62, p < 0.001; RMSEA = 0.04, CFI = 0.96, TLI = 0.95, SRMR = 0.04), indicating that the variables are distinct from each other.



Since all the data were self-reported, common method variance may contaminate our results. Therefore, we performed Harman’s single-factor test [55]. As shown in Table 3, the one-factor model has a much poorer model fit compared with the hypothesized five-factor model (χ2(527) = 1672.57, p < 0.001; RMSEA = 0.07, CFI = 0.82, TLI = 0.81, SRMR = 0.07) [69]. In addition, we conducted the exploratory factor analysis with SPSS 26.0. The first factor accounts for 36.75% of the variance, which is lower than the threshold of 50%. Thus, these results indicate that common method variance was not a serious issue in our findings.



We utilized multicollinearity indices, the variance inflation factor (VIF) and tolerance to find out whether multicollinearity was a major concern. The results show that for all predictive variables, the VIF scores ranged from 1.88 to 2.18, which were all well below the 10.0 cutoff value [70,71]. Meanwhile, tolerance values ranged from 0.46 to 0.53, which were all well above the 0.10 cutoff value [70,71]. Thus, multicollinearity was not evident.




4.2. Hypothesis Tests


We conducted path analysis with Mplus to test our hypotheses. Employee gender, age, educational level, position level and tenure were controlled throughout the analysis. Table 4 presents the results of the path analysis.



4.2.1. Test of Mediation Effect


Hypothesis 1 proposes that employee learning mediates the relationship between employees’ perceived enterprise digital capability and their sustainable performance. The results displayed in Table 4 indicate that employees’ perceived enterprise digital capability is positively associated with employee learning (B = 0.29, SE = 0.05, p < 0.001). After controlling for the impact of the perceived enterprise’s digital capability, employee learning is positively associated with sustainable performance (B = 0.14, SE = 0.05, p < 0.01). Further, we adopted Preacher et al.’s [72] approach toward construing the 95% bias-corrected confidence intervals (CIs) for estimating indirect effects based on bootstrap-based statistics. Drawing on 1000 resamples, the results show that the indirect effect between perceived digital capability and sustainable performance via learning is 0.04 (SE = 0.02, 95% CI = [0.02, 0.07], excluding zero). Thus, Hypothesis 1 receives support.



Hypothesis 2 proposes the indirect effect through employee unlearning. The results displayed in Table 4 indicate that employees’ perceived enterprise digital capability is positively associated with employee unlearning (B = 0.32, SE = 0.06, p < 0.001). After controlling for the impact of employees’ perceived enterprise digital capability, employee unlearning is positively associated with their sustainable performance (B = 0.28, SE = 0.06, p < 0.001). Further, the results based on 1000 bootstrapping resamples show that the indirect effect between perceived enterprise digital capability and sustainable performance via unlearning is 0.09 (SE = 0.02, 95% CI = [0.06, 0.13], excluding zero). Hence, Hypothesis 2 receives support.




4.2.2. Test of Moderation Effect


Hypothesis 3 proposes that communication feedback moderates the positive relationships between employees’ perceived enterprise digital capability and employee learning. The results presented in Table 4 show that the effect of the interaction term of employees’ perceived enterprise digital capability and communication feedback on learning is positive and significant (B = 0.15, SE = 0.03, p < 0.001). In addition, in order to further illustrate the moderation, we employed simple slope analysis and plotted the pattern [73] (see Figure 2). The results indicate that when communication feedback is high (one SD above the mean), employees’ perceived enterprise digital capability is positively related to employee learning (B = 0.42, SE = 0.06, p < 0.001). In contrast, when communication feedback is low (one SD below the mean), employees’ perceived enterprise digital capability is still positively related to employee learning, while the strength becomes weaker (B = 0.16, SE = 0.06, p < 0.01). The difference between the two simple slopes is significant (B = 0.26, SE = 0.06, p < 0.001). Hence, Hypothesis 3 is supported.



Hypothesis 4 proposes that communication feedback enhances the positive relationships between employees’ perceived enterprise digital capability and employee unlearning. The results presented in Table 4 show that the effect of the interaction term of employees’ perceived enterprise digital capability and communication feedback on unlearning is positive and significant (B = 0.14, SE = 0.04, p < 0.001). Moreover, the simple slope test results (Figure 3) indicate that when communication feedback is high, employees’ perceived enterprise digital capability is positively related to employee unlearning (B = 0.44, SE = 0.07, p < 0.001). When communication feedback is low, employees’ perceived enterprise digital capability is still positively related to employee unlearning, while the strength of the relationship becomes weaker (B = 0.20, SE = 0.07, p < 0.01). The difference between the two simple slopes is significant (B = 0.24, SE = 0.07, p < 0.01). Hence, Hypothesis 4 receives support.




4.2.3. Test of Moderated Mediation


Hypothesis 5 proposes the integrated moderated mediation model through learning. The results based on 1000 bootstrapping resamples show that when communication feedback is high, the indirect effect of employees’ perceived enterprise digital capability on sustainable performance via learning is positive and significant (B = 0.06, SE = 0.02, 95% CI = [0.03, 0.10], excluding zero). When communication feedback is low, the indirect effect is still positive, but becomes weaker (B = 0.02, SE = 0.01, 95% CI = [0.01, 0.04], excluding zero). The difference between the two levels is significant (B = 0.04, SE = 0.01, 95% CI = [0.02, 0.06], excluding zero). Hence, Hypothesis 5 receives support.



Similarly, Hypothesis 6 proposes the moderated mediation model via unlearning. The results based on 1000 bootstrapping resamples indicate that when communication feedback is high, the indirect effect of employees’ perceived enterprise digital capability on sustainable performance via unlearning is positive and significant (B = 0.13, SE = 0.03, 95% CI = [0.08, 0.19], excluding zero). When communication feedback is low, the indirect effect is still positive and significant, but becomes weaker (B = 0.06, SE = 0.02, 95% CI = [0.03, 0.10], excluding zero). The difference between the two levels is significant (B = 0.07, SE = 0.03, 95% CI = [0.03, 0.12], excluding zero). Hypothesis 6 is supported.






5. Discussion


This study explores the mechanisms and boundary conditions of enterprise digital transformation on employee sustainable performance at the individual level, and reveals the underlying roles of learning and unlearning. Furthermore, this study extrapolates the moderating role of communication feedback and investigates the conditions under which digital transformation facilitates employee performance. This paper draws the following conclusions from the empirical analysis of two-wave survey data for 433 employees.



First, this paper links digital transformation at the organizational level and sustainable performance at the individual level. Despite the prosperous research development of digital transformation, extant research mainly focuses on its impact on the business model, organizational innovation, and other vital outcomes at the organizational level [2]. However, insufficient attention has been paid to the role of enterprise digital transformation on employee sustainable performance. Our study stresses how digital transformation influences individual performance and broadens the research scope of digital transformation in management.



Second, this paper highlights the mediating effects of employee learning and unlearning. Digital transformation imposes new demands on employee knowledge structures, abilities and work skills. From the perspective of employee learning in enterprise digital transformation, this paper establishes the theoretical linkages between employees’ perceived enterprise digital capability and their sustainable performance through learning and unlearning. Previous research used to regard unlearning as a learning component, exploring the inner connection between learning and unlearning at the organizational level [62,74]. For example, Visser posits that unlearning needs to be embedded in the dynamic learning process and concludes that it fits into the “interruption” phase [33]. This paper validates the dual-mediating role of learning and unlearning at the individual level in digital transformation. In addition, a previous study proposes that organizational unlearning could disrupt current innovation routines and positively relate to the sustainability of digital innovation in manufacturing companies [75]. Thus, this study explicitly stresses the dual roles of learning and unlearning in an employee’s adaptation process to digital transformation.



Third, this paper postulates the moderating effect of communication feedback. In the context of digital transformation, employees’ learning content, learning requirements, and learning procedures have undergone profound changes. Efficient communication feedback is conducive to tracking employees’ current states, encouraging employees to reflect and conduct self-correction promptly to accommodate the new digital transformation requirements better. Previous studies have studied communication feedback in different contexts such as public administration, and found that applying effective communication feedback mechanisms in local government departments can help achieve high productivity [76]. Also, research strives to explore how nowadays, online tools such as Mentimer, Kahot, and third-party business platforms such as Padlet and Jamboard [26] could facilitate communication feedback. This study construes and empirically tests how communication feedback strengthens the indirect effects of employees’ perceived enterprise digital capability on their sustainable performance through learning and unlearning.



Fourth, this paper proposes an integrated moderated mediation model. To be specific, employees’ perceived enterprise digital capability exerts influence on employee sustainable performance through learning and unlearning. Furthermore, the dual-path indirect effects are enhanced by communication feedback, such that when the level of communication feedback is high, the dual-path indirect effects are strengthened.



Notably, in this work we study the issue of digital transformation in the context of China. On the one hand, the digital transformation construction of Chinese enterprises has a particular scale foundation, and the inherent cultural characteristics of Chinese employees pursuing long-term development are conducive to our research on the sustainable performance of employees [77]. On the other hand, most previous research on learning and unlearning has collected data from Western countries [8,34,46]. The lack of digital literacy in the labor force has also seriously restricted the implementation of enterprises’ digital transformation in China. Therefore, by discussing the impact of digital transformation on Chinese employees’ sustainable performance, focusing on improving their learning and unlearning is a crucial way to enhance their digital professional literacy. This also could provide more economical and cost-effective training suggestions for enterprises to implement digital transformation. Our findings broaden the research on employee learning and sustainable performance issues under digital transformation, and we also call for extending our findings to other cultural contexts for testing.



Regarding methodological contributions, to the best of our knowledge, this study not only theorizes and empirically tests the influence of digital capability at the organizational level on employee sustainable performance at the individual level, but also, in adopting the survey method, adapts and modifies the organizational-level measurement of “digital capability” to individual-level “perceived enterprise digital capability” using the referent shift technique, which broadens and enhances the applicability of the measurement.



5.1. Theoretical Implications


This study enriches the extant literature on sustainable performance, digital transformation and employee learning in several ways.



First, this study broadens the outcomes of digital transformation. The majority of extant research explores the influences of digital transformation at the organizational level (e.g., business model, value creation, organizational performance). Scarce attention has been paid to individual-level related research questions. Exceptional scholars have articulated that the key to achieving breakthroughs during digital transformation lies in the “employee” [24]. In contrast, this study enlarges our understanding of what influences digital transformation can exert on employees, and how these influences occur. Further, this study contributes to sustainable performance by focusing on the impact of enterprise digital transformation on sustainable performance in a macro context at the micro-individual level. From the perspective of employee learning, this study constructs a dual pathway of digital transformation on employee sustainable performance, which enriches and refines the association between enterprises’ digital transformation and employee sustainable performance, and provides a new research direction for enterprise digital transformation.



Second, this study focuses on employees learning issues in the context of digital transformation. This study responds to scholars’ call to pay attention to the analysis and management of employee learning behavior in digital transformation [35]. It explores the impact of enterprise digital transformation on employee learning behavior at an individual level. This study enriches and extracts research on the relationship between digital transformation and employee sustainable performance from the perspective of employee learning, providing new research directions for digital transformation in enterprises. Thus, our study echoes the call for research regarding employees’ changes in attitudes and behaviors when facing digital transformation.



Third, this study further broadens the research scope of the learning literature by highlighting the role of employee unlearning in the context of digital transformation. For a successful organizational change, employees are willing to be open to new demands, embrace change, proactively adapt their mindsets and cognitive patterns, and accelerate their learning to meet the work challenges of organizational digital change. Notably, when facing dramatic changes during digital transformation, the value of unlearning needs to be emphasized. In the digital era, striking a balance between “learning” and “unlearning” to achieve the iteration and updating of knowledge and skills is essential.



Fourth, this study provides finer-grained knowledge regarding when digital capabilities positively influence employee learning-related behaviors during digital transformation. Communication feedback is an integral part of developmental HRM practice and emphasizes the critical role of organizational improvement and smooth communication feedback mechanisms in empowering employees to learn and unlearn. Thus, it contributes to the HRM literature by providing management direction in the context of digital transformation.




5.2. Practical Implications


This study offers a few takeaway messages for management practices.



First, managers and leaders should invest more in employee learning-related practices during digital transformation. Digital transformation ought to be a mutual combination of soft and hard skills, producing an integration of technical, business, and legal knowledge, with a keen eye for trends, change management skills, and excellent communication skills [78]. Organizations should stress the critical role of employee management in the agenda of putting forward digital transformation. In order to better ensure that employees have adequate knowledge to cope with digital transformation, organizations should encourage learning and unlearning and provide employees with learning opportunities and resources. Specifically, in terms of employee training, it is necessary to help employees establish the mindset of lifelong learning during orientation and continuously strengthen their learning and unlearning skills in subsequent training programs. In terms of collaborative work, organizations should promote excellent departments or members as role models, encourage these best performers to share how to overcome the discomfort in digital transformation, adjust their psychological state, conduct learning better, and impart learning experience. Also, managers and organizations should cultivate “learning organizations” and “unlearning originations” to ensure successful knowledge creation, assimilation, and structure in the future [79].



Second, organizations should devote more efforts to cultivating formal and informal channels to enhance communication feedback, especially with the help of modern information and communication technologies such as digital media and social media platforms [80]. Research has indicated that these digital platforms can promote two-way communication between organizations and employees [80,81] and be used to create and share knowledge, help employees resolve doubts, and acquire cutting-edge knowledge. More importantly, employees are paramount during digital transformation, and an effective communication feedback mechanism per se represents an acknowledgment of people. A newly developed digital working environment means exploration and trial and error for employees. Moreover, in terms of cultural context, Chinese people tend to be more introverted in their social interactions than Westerners, who are more expressive and forthright in their rules of life. Traditional Chinese culture emphasizes “no significant mountain, not dew”, “hide brightness, nourish obscurity”, “look before you leap” and “silence is precious” [82]. This cultural consensus leads to the tendency among Chinese people to keep things to themselves, to shy away from expressing their true feelings, and to keep a low profile even in the face of constructive conflict. Our study shows that it is essential for enterprises to establish internal communication feedback mechanisms during the digital transformation process. For example, companies are encouraged to arrange large regular meetings to share information on the progress of digital transformation, as well as to conduct one-on-one informal communication to synchronize information regarding why digital transformation should be conducted, what will happen after specific digital projects are launched, and what the expectations of leaders are after transformation. In addition, formal and informal channels should be built to collect employees’ suggestions, concerns, and even complaints, and critical leaders should provide specific feedback. Also, in terms of the interaction between leaders and subordinates, leaders can positively communicate with employees, and adopt different modes of expression for different employees, not only for themselves but also to help employees express their ideas and improve work efficiency. When employees encounter challenges, leaders should help them to overcome the discomfort caused by digital transformation. In collaboration, establishing shared documents or e-tools can help employees to solve problems promptly and avoid certain employees being shy and unwilling to ask questions from colleagues or superiors. Also, these e-methods can help employees to reduce the cost of trial and error and improve their learning and performance. Only by establishing an open, inclusive and efficient communication platform and channel can managers reduce employees’ searching costs and improve their learning effectiveness and sustainable performance.



Third, we further advocate that managers should adopt diverse management approaches according to the different backgrounds of employees. During digital transformation, managers should be aware of the diversity of their employees and adopt targeted management methods and strategies. Since there were significant correlations between employee position level and perceived enterprise digital capability (r = 0.11, p < 0.05), employee learning (r = 0.18, p < 0.001), employees unlearning (r = 0.13, p < 0.01), and communication feedback (r = 0.19, p < 0.001), we suggest that different degrees of measures and different types of guidance should be used according to different position levels. For example, compared with the higher-level employees, the front-level employees’ perception of the overall situation regarding digital transformation and their coping strategies was relatively passive. Thus, managers should be more supportive of front-level employees, designate targeted management practices and help them to better carry out learning activities to adapt to the transformation.



Also, since employee educational level is positively related to employee learning (r = 0.13, p < 0.01), different management methods should be adopted for employees with different educational backgrounds. Highly educated employees tend to form unique ways of dealing with knowledge and experience, which is more conducive to coping with learning challenges in the process of organizational change. For employees with higher educational levels, cultivating a learning climate would be beneficial to further encourage them to learn and unlearn. In contrast, for employees with lower educational levels, managers should encourage them to participate in learning, not only by motivating their willingness to learn, but also by providing them with conventional and user-friendly learning materials, and organizing formal and informal training programs, so as to cultivate their habit of active learning. In addition, managers should also pay more attention to employees with a longer tenure. Employee tenure is positively related to perceived enterprise digital capability (r = 0.10, p < 0.05). Such employees might be more aware of the changes brought about by the enterprise digital transformation and are more sensitive to the improvement in enterprise digital capabilities. Also, employee age is positively related to unlearning (r = 0.10, p < 0.05), indicating that elderly employees are vulnerable to the hindrance of old knowledge, experience and behavior. So, it is more urgent for them to carry out unlearning and make a breakthrough in this. By leveraging their experience, and motivating them to unlearn, employees with longer tenure could act as the driving force of digital transformation and set good examples for their colleagues.




5.3. Limitations and Directions for Future Research


We acknowledge the fact that due to the research conditions, this study inevitably has some limitations, which need to be addressed in future research.



First, this study has certain limitations in studying employee sustainable performance in the context of Chinese culture. According to Hofstadt’s cultural dimension theory, Chinese people tend to have a long-term orientation, pay more attention to the future, and focus on sequential development [77]. Chinese culture emphasizes the values of long-term stability and sustainable development, which can be reflected in employees’ career development and organizational relationships. This cultural concept is fundamental in studying employees’ sustainable performance. The digital transformation of enterprises is a long-term and complex process that cannot be achieved overnight. Employees need to adapt and develop to empower enterprises with digitalization. We call on more scholars to study the sustainable performance of employees in the context of the digital transformation of enterprises in different cultural backgrounds. Thus, it is necessary to pay attention to the applicability of cultural contexts. For the conclusions of this study to be extended to Western culture, data from different cultural backgrounds need to be collected for verification.



Second, since all the data were self-reported, common method bias may contaminate our results. In order to reduce the effect of common method variance, this study adopted a two-wave data collection design with a one-month time interval. At the same time, the single-factor test showed that common method variance was not a serious problem for our results. To further strengthen the validity of the findings, future research is recommended to collect data from multiple sources (e.g., employees, leaders, coworkers, and objective data). Also, future research is encouraged to combine the current research method of questionnaire surveys with interviews, observations, and archival data, and to conduct cross-validation checks of these data sources simultaneously.



Third, definitive causal interferences cannot be drawn using the current survey methodology. In addition, this study lacks longitudinal observation and in-depth analysis of employee learning and unlearning during digital transformation. Digital transformation is a theoretical problem and a long-term dynamic organizational practical problem. If the research conditions permit, future studies are suggested to be combined with interview and observation methods to conduct rich case studies on different stages of digital transformation. In order to strengthen the causal chain of evidence between variables, field experiments are also advocated. Multiple methods should be employed together, providing triangulated evidence to endorse our research findings.



Fourth, we only examine the moderating effect of communication feedback. Future research is encouraged to elaborate more on the boundary conditions exerted by team- and organizational-level-related variables, such as different leadership styles, team climates, and organizational management practices. Moreover, cross-level analytical techniques should be employed to conduct such analyses.



Fifth, there are also certain limitations to collecting data only from Chinese employees when looking at the variable of communication feedback. Compared with employees in Western countries, Chinese employees are more reluctant to express their views frankly or to facilitate communication. This difference may exert influences on the moderating role of the communication feedback mechanism in this study. Thus, validating whether a high level of communication feedback still serves as a moderator in Western culture is necessary. Therefore, we advocate future research to collect data from Western culture and expand the external validity of our proposed relationships.





6. Conclusions


This paper focuses on employee learning and unlearning in the context of enterprise digital transformation and explores how and when enterprise digital transformation exerts impacts on employee sustainable performance. Specifically, this paper examines the mediating effect of employee learning and unlearning, linking perceived enterprise digital capability and employee sustainable performance. Moreover, the moderating role of communication feedback is validated. Our research shows that employee learning and unlearning need to be considered in the context of enterprise digital transformation, since they could fuel the mastery of digital literacy and facilitate the upgrading of outdated paradigms. In addition, establishing a communication feedback channel is conducive to employees gaining feedback promptly and conducting real-time self-correction, in order to better adapt to the new digital job demands and eventually contribute to the successful implementation of enterprise digital transformation.
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Figure 1. Theoretical model. Notes: H denotes Hypothesis. H1 and H2 are mediation effects; H3 and H4 are moderation effects; H5 and H6 are moderated mediation effects. 
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Figure 2. The interactive effect of perceived enterprise digital capability and communication feedback on employee learning. 
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Figure 3. The interactive effect of perceived enterprise digital capability and communication feedback on employee unlearning. 
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Table 1. Demographic information.
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	Variables
	Categorizations
	Samples





	Gender
	Male
	185



	
	Female
	248



	Age
	21–30 years old
	173



	
	31–40 years old
	226



	
	41–50 years old
	23



	
	51–60 years old
	11



	
	Above 60 years old
	0



	Educational level
	Junior high school
	1



	
	High school/secondary technical school/vocational high school
	35



	
	Junior college
	45



	
	Undergraduate
	299



	
	Master
	51



	
	Doctor
	2



	Position level
	Frontline–level employees
	148



	
	Frontline–Level Managers
	159



	
	Middle–Level Managers
	97



	
	High–level managers
	29



	Tenure
	Less than one year
	1



	
	1–5 years
	242



	
	6–10 years
	150



	
	11–15 years
	25



	
	16–20 years
	6



	
	Above 20 years
	9










 





Table 2. Means, standard deviations, correlations, and reliabilities 1.
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	Variables
	Mean
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10





	1. Gender
	1.57
	0.50
	--
	
	
	
	
	
	
	
	
	



	2. Age
	1.70
	0.68
	−0.08
	--
	
	
	
	
	
	
	
	



	3. Educational level
	3.85
	0.75
	0.04
	−0.20 ***
	--
	
	
	
	
	
	
	



	4. Position level
	2.02
	0.91
	−0.13 **
	0.15 **
	0.09
	--
	
	
	
	
	
	



	5. Tenure
	6.18
	4.24
	−0.11 *
	0.64 ***
	−0.25 ***
	0.14 **
	--
	
	
	
	
	



	6. Perceived enterprise digital capability
	5.62
	0.77
	0.03
	0.07
	0.10 *
	0.11 *
	0.10 *
	(0.94)
	
	
	
	



	7. Employee learning
	5.62
	0.69
	−0.06
	0.03
	0.13 **
	0.18 ***
	0.06
	0.53 ***
	(0.75)
	
	
	



	8. Employee unlearning
	5.84
	0.60
	0.01
	0.10 *
	0.05
	0.13 **
	0.08
	0.49 ***
	0.66 ***
	(0.70)
	
	



	9. Communication feedback
	5.75
	0.88
	−0.04
	0.06
	0.06
	0.19 ***
	0.08
	0.67 ***
	0.59 ***
	0.47 ***
	(0.79)
	



	10. Sustainable performance
	5.98
	0.51
	−0.01
	0.12 *
	0.02
	0.09
	0.15 **
	0.54 ***
	0.55 ***
	0.59 ***
	0.57 ***
	(0.75)







1 N = 433. SD = standard deviation; T1 denotes data collected at Time 1; T2 denotes data collected at Time 2. Cronbach’s alphas are shown in parentheses along the diagonal. For gender, male = 1, female = 2; for age, 21–30 years old = 1, 31–40 years old = 2, 41–50 years old = 3, 51–60 years old = 4, and above 60 years old = 5; for educational level, junior high school = 1, high school/secondary technical school/vocational high school = 2, junior college = 3, undergraduate = 4, master = 5, doctor = 6; for position level, frontline-level employees = 1, frontline-level managers = 2, middle-level managers = 3, and high-level managers = 4; tenure was measured in years. * p < 0.05, ** p < 0.01, *** p < 0.001.













 





Table 3. Results of confirmatory factor analysis 2.






Table 3. Results of confirmatory factor analysis 2.
















	Models
	χ2
	df
	Δχ2
	Δdf
	RMSEA
	CFI
	TLI
	SRMR





	Five-factor model
	
	
	
	
	
	
	
	



	   The hypothesized four-factor model
	790.62 ***
	517
	--
	--
	0.04
	0.96
	0.95
	0.04



	Four-factor models
	
	
	
	
	
	
	
	



	   Combining learning and communication feedback
	926.13 ***
	521
	135.51
	4
	0.04
	0.94
	0.93
	0.04



	   Combining unlearning and communication feedback
	931.37 ***
	521
	140.75
	4
	0.04
	0.94
	0.93
	0.04



	   Combining perceived enterprise digital capability and communication feedback
	986.18 ***
	521
	195.56
	4
	0.05
	0.93
	0.92
	0.05



	Three-factor models
	
	
	
	
	
	
	
	



	   Combining perceived enterprise digital capability, learning and unlearning
	1404.05 ***
	524
	613.43
	7
	0.06
	0.86
	0.85
	0.07



	   Combining communication feedback, learning and unlearning
	976.10 ***
	524
	185.48
	7
	0.05
	0.93
	0.93
	0.05



	   Combining sustainable performance, learning and unlearning
	894.84 ***
	524
	104.22
	7
	0.04
	0.94
	0.94
	0.04



	Two-factor model
	
	
	
	
	
	
	
	



	   Combining perceived enterprise digital capability, communication feedback, learning and unlearning
	1517.40 ***
	526
	726.78
	9
	0.07
	0.85
	0.84
	0.07



	One-factor model
	
	
	
	
	
	
	
	



	   Combining all variables
	1672.57 ***
	527
	881.95
	10
	0.07
	0.82
	0.81
	0.07







2 N = 433. Δχ2 is compared with the five-factor model. *** p < 0.001.













 





Table 4. Path analysis results 3.
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Variables

	
Employee Learning

	
Employee Unlearning

	
Sustainable Performance




	
B

	
SE

	
B

	
SE

	
B

	
SE






	
Intercept

	
5.41 ***

	
0.19

	
5.68 ***

	
0.17

	
3.56 ***

	
0.35




	
Control

	

	

	

	

	

	




	
   Gender

	
−0.08

	
0.05

	
0.01

	
0.05

	
−0.01

	
0.04




	
   Age

	
−0.03

	
0.05

	
0.06

	
0.04

	
0.01

	
0.03




	
   Educational level

	
0.06

	
0.04

	
−0.01

	
0.03

	
−0.01

	
0.03




	
   Position level

	
0.05

	
0.03

	
0.03

	
0.03

	
−0.02

	
0.02




	
   Tenure

	
0.00

	
0.01

	
0.00

	
0.01

	
0.01

	
0.01




	
Independent variable

	

	

	

	

	

	




	
   Perceived enterprise digital capability

	
0.29 ***

	
0.05

	
0.32 ***

	
0.06

	
0.19 ***

	
0.05




	
Mediator variable

	

	

	

	

	

	




	
Employee learning

	

	

	

	

	
0.14 **

	
0.05




	
Employee unlearning

	

	

	

	

	
0.28 ***

	
0.06




	
Moderator variable and interaction

	

	

	

	

	

	




	
   Communication feedback

	
0.40 ***

	
0.05

	
0.24 ***

	
0.05

	

	




	
   Perceived enterprise digital capability × Communication feedback

	
0.15 ***

	
0.03

	
0.14 ***

	
0.04

	

	




	
R2

	
0.44

	
0.34

	
0.44








3 N = 433. Unstandardized coefficient estimates are reported. SE stands for standard errors. ** p < 0.01, *** p < 0.001.
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