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Abstract

:

This study explores the underlying mechanisms of achieving sustainable digital innovation in the context of manufacturing companies. Building on the perspective of organizational unlearning, we propose that organizational unlearning could disrupt current innovation routines and positively relate to the sustainability of digital innovation, the features of which are self-referential improvement and iterative scalability. This study conducted a questionnaire survey of 274 Chinese manufacturing companies and used SmartPLS 4.0 to analyze the data. Drawing insights from data analysis results, this study discovers that organizational-level unlearning is able to make digital innovation achievable and sustainable. In addition, this study articulates the partial mediation mechanism of strategic flexibility and organizational slack. The findings unearth the utility of organizational unlearning to manufacturing companies in the digital context, contribute to the emerging literature on digital innovation by introducing organizational unlearning as a new theoretical perspective for introducing digital transformation, and offer managerial insights to help manufacturing companies leverage organizational unlearning proactively to release its long-term benefits.
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1. Introduction


The emergence of new digital technologies incurs paradigm shifts in many industries and changes the competence logic among firms [1]. In order to sustain profitability in the changing environment, companies can use the development of digital transformation to remain competitive in their respective markets [2,3]. Digital transformation processes can provide access to and means of sharing the knowledge that is created and transferred [4], and embracing digital technologies becomes more relevant and is recognized as a new strategic imperative that changes the basis of firms’ sustainable advantages [5]. Although companies are well aware of the pivotal role of digital transformation, many companies remain cautious in adopting digital transformation solutions or do not know how to enact digital transformation [6] due to resource constraints, a lack of digital technology knowledge, and dependence on inherent knowledge. In addition, a crucial question emerged: how can we resolve the tension between digital and non-digital routines in one organization?



As a means of integrating resources, changing knowledge bases, and creating new knowledge, organizational learning is critical for companies to implement business strategies and obtain sustainable competitive advantages. From the perspective of organizational learning, digital transformation is a learning process geared towards using digital technologies and automated production to realize intended business goals [7,8]. Next, it becomes necessary for firms to systematically abandon the obsolete, the outdated, and the old in order to free up resources and unlearn the routines that could hamper their innovation [9,10], namely, organizational unlearning, especially when faced with new logic required to gain sustainable competitive advantages. However, there are mixed findings on the relationship between organizational unlearning and innovation [11,12], and the previous unlearning literature did not relate to the context of companies’ digital transformation. This issue shows that unlearning may be doubtful in innovation in a general sense, though whether it can play a vital role in promoting exploratory digital businesses is still ambiguous.



In addition, the focus on organizational sustainable competitiveness in the digital context is transformed into digital innovation, which results from “the new combinations of digital and physical components enabled by digital technology” [13]. Digital innovation has become an important sustainable competitiveness index [14,15]. Scholars and managers have found common ground based on the fact that manufacturing firms should adopt digital innovations in a long-lasting and organic way. Although previous studies supported the idea that sustainable digital transformation should be built on innovative companies and their business ecosystems [16], existing studies on digital innovation have not clearly distinguished its forming process and potential outcome [17,18]. Thus, the means through which manufacturing companies can iterate and match their traditional processes, structures, and norms in innovation, as well as the latent mechanism clarifying how sustainable digital innovation can be achieved, are still underexplored. Furthermore, there is obviously a research gap in explaining why some manufacturing firms are more compatible with digital innovation. Even though digital skills and competences are important resources for digital innovation, the extant literature devotes attention to critical capabilities [19,20,21]. Studies examining the process of how organizations build capabilities for sustainable digital innovation are scant, especially in the context of manufacturing companies. It is still ambiguous how and why manufacturing companies that adopt the same digital artifact, digital platform, or digital infrastructure can deliver different innovations, as well as how we can make these digital innovations sustainable instead of being a one-off transformation project. In line with this objective, the guiding research question for this study is as follows:



How could organizational unlearning lead to manufacturing firms’ sustainable digital innovation?



This paper responds to the stated research question by examining the process of sustainable digital innovation. Drawing on the organizational learning perspective, this paper argues that firms can leverage organizational unlearning for sustainable digital innovation by enhancing strategic flexibility and organizational slack. Previous studies on organizational unlearning suggest that unlearning manifests as discarding outdated routines [22] or degrading unimportant knowledge [23]. However, more often than not, firms forget the old ways of using knowledge in the digital era as firms’ knowledge bases grow with the development of cloud storage and more digital knowledge management tools. Thus, we argue that organizational unlearning is to give up the knowledge utilization pattern [24,25]. In line with this definition, firms can benefit from flexible routines and restructured knowledge due to organizational unlearning. More resources would be freed up, and the flexibility involved in coordinating resources would be enhanced. Thus, it would be easier for companies to advance their digital knowledge to achieve sustainable competitiveness. In other words, organizational slack and strategic flexibility are necessary mediating mechanisms through which organizational unlearning can turn into digital innovation.



In sum, this research advances and tests a model that proposes the mediating role of organizational slack and strategic flexibility on the relationship between organizational unlearning and digital innovation. Based on data collected from Chinese traditional manufacturing firms, we seek contributions in three ways. Firstly, as we investigated the process of sustainable digital innovation, this paper echoes the strategy–competence–competitive framework and enriches the understanding of new competitiveness for traditional manufacturing firms in the digital context. This framework aims to inform scholars of the unique utility of unlearning to non-digital firms in the attainment of competency, as well as the specific strategies involved in unlearning. Secondly, this paper sheds light on how organizational unlearning serves as a catalyst for sustainable digital innovation to bridge intra-organizational innovation management with research on digital innovation [26]. As we scrutinized the two viable mechanisms between these factors, we again demonstrated the important role of organizational internal systems in firms’ sustainable competitive advantage [17]. Nonetheless, a small but growing body of empirical evidence suggests that organizational unlearning can promote the successfulness of firms’ innovation [27,28]; this paper advances this line and promotes the integration of unlearning and innovation management in the digital context. In addition, this paper provides useful cues for digital transformation practitioners on how to develop sustainable digital innovation through organizational unlearning. The richness of description in the process of sustainable digital innovation provides valuable insights for both traditional companies in urgent need of digital transformation and entrepreneurs involved in digital ventures.




2. Theoretical Framework


2.1. Organizational Unlearning and Sustainable Digital Innovation


In the digital context, innovation is no longer a simple technological innovation behavior that mainly relies on the international resources of companies, but rather the result of the interaction and action between multiple innovation entities and the innovation ecosystem [29]. The innovation process involves not only the creation and commercialization of new technologies, but also the transformation of resource allocation routines, production routines, and institutional arrangements following the digital technology paradigm [13,17]. Thus, digital innovation is defined as the use of digital technologies, such as 3D printing, cloud computing, etc., to develop new business models or invent new products [26]. The convergence between digital technology and industrial technology helps manufacturing firms to achieve new strategic purposes [13,30], while the generativity of digital technology fosters real-time iteration and innovation according to the changes in users’ demand and feedback [26]. Sustainable digital innovation is not just about developing new digital products or developing new products digitally; it is a self-referential and scalable process of continuous iteration and improvement [15,18]. Therefore, sustainable digital innovation is not only the result of the convergence of digital technologies or digital platforms with traditional technologies, but is also influenced by the digital orientation of companies that have long been committed to digital innovation [31].



The innovation management literature highlights the essential role of unlearning in coping with technological changes and turbulence regarding firms’ activities [2,32]. In the process of creating new knowledge combinations, unlearning can blur intra-organizational boundaries and enhance cooperation efficiency among organizational units, and thus leverage both axiomatic and procedural knowledge. The former is formulated by the fundamental beliefs that appear as business strategy and organizational value, while the latter is shared knowledge existing in routines [28]. As it helps to recognize routines that cannot comfortably fit into the domain of organizational learning [10], unlearning changes the path-dependence of employees or physical objects so as to foster the cognitive importance of digital innovation among organizations [33,34]. Then, it is possible to generate new tacit knowledge on integrating with digital infrastructure, and thus build a purposeful organizational identity towards sustainable digital innovation. As such, the nature of unlearning becomes a decisive factor for redesigning and restructuring the innovation process, releasing organizational inertia due to inherent practices, and providing organizations with sustainable innovative benefits.



On one hand, unlearning leverages axiomatic knowledge by disrupting current organizational arrangement, redeploys inclusive workflow and culture, and alters the traditional ways of organizational functions [35], which creates various opportunities to form open technological architectures and new organizational forms, such as virtual groups, etc. [36]. In this way, organizational unlearning reduces the challenge posed by digital technology to current routines that frame markets and products, mitigates the confusing or protective organizational responses to digital changes, and allows participation by previously separate entities [37], which can be characterized as convergence between digital and traditional businesses.



On the other hand, unlearning adds to procedural knowledge by discarding rigid or outdated routines, which can quickly improve or iterate firms’ digital infrastructure in response to changes to meet external requirements [38]. Unlearning contributes to the abandonment of old technical experience, outdated cognitive skills, etc., at both the organizational and individual levels [39] via the continuous updating of situational cognition and knowledge exploration [40]. Thus, manufacturing companies would be equipped with modification and reconstruction of new digital-enabled products [41], which could be replicated and implemented into new scenarios and could be characterized as generativity of digital innovation [42].



Therefore, unlearning alleviates the path-dependent method of seeking innovation by following past technological paradigms but making use of axiomatic knowledge and procedural knowledge appropriately [26,43], and thus initiates the emergence and diffusion of sustainable digital innovation in a long-lasting way. Therefore, the authors propose the following hypothesis:



H1. 

Unlearning has a positive effect on manufacturing firms’ sustainable digital innovation.






2.2. The Role of Strategic Flexibility in Sustainable Digital Innovation


The first and most important mechanism underlying sustainable digital innovation is capability building through organizational unlearning. Out of its non-linear feature, unlearning can help companies to enhance strategic flexibility and overcome rigidity, so that they can not only respond prospectively, but also quickly [44]. Strategic flexibility is considered as a strategic attribute of handling contingencies, especially in a rapidly changing environment, which is important in achieving business goals and is essential for firms to leave some leeway to cope with environmental change, since “every conceivable eventuality cannot be foreseen prior to implementation” [45]. Table 1 shows previous studies that discussed strategic flexibility from different angles.



In this study, strategic flexibility is defined as the capabilities that firms have to flexibly deploy knowledge and reconfigure learning processes to handle conflicting, turbulent environments [52], and it guides firms’ innovation towards sustainable digital innovation. We take resource flexibility and coordination flexibility as crucial dimensions of strategic flexibility [53]. Resource flexibility is static, which mainly emphasizes the inherent properties of enterprise knowledge, and refers to the difficulty, speed, and cost of converting existing knowledge into potential new knowledge. Coordination flexibility is dynamic and emphasizes the acquisition and use of new knowledge through re-integrating and reconfiguring its learning process or adjusting its operation system.



2.2.1. Organizational Unlearning and Strategic Flexibility


Organizational routines are a major source of stability [54]. With technicians sharing and discussing their views and decisions, the same types of knowledge are collected or used in the same mode of learning, thus leading to inertia within the enterprise and inflexibility in responding to environmental changes [55,56]. This prevents the enterprise from noticing the generation of new knowledge. In particular, when the existing knowledge brings successful experience, this will lead to the limitation of the enterprise in the change in the technology paradigm.



Yet, organizational unlearning disrupts the coordinated resource allocation system and common language system between new and old knowledge, makes managers aware of negative signals early on, and improves the sensitivity of enterprises to changes in the external environment, playing a key role in shaping strategic flexibility. First, the disruption of learning routines opens up the limits of the scope of the incumbent knowledge base and disrupts its structure. At the same time, the cost and time of knowledge conversion from old to new are greatly reduced, leading to resource flexibility. Second, organizational unlearning brings short-term non-performance to the forefront, prevents the interpretation of existing learning routines, and allows mental space for strategic shifts. The ability of firms to make use of lessons and learn from failure could be leveraged through organizational unlearning, which leads to coordination flexibility for future preparation. Enterprises can realize effective allocation and re-integration of homogeneous or heterogeneous knowledge in a timely manner by means of organizational unlearning to improve the coordination flexibility of knowledge. Thus, organizational unlearning reminds managers to adjust the current learning routines for corporate knowledge, which accordingly provides the opportunity for improving both the resource and coordination flexibility of knowledge utilization. Based on this, we propose the following hypothesis:



H2a. 

Organizational unlearning is positively associated with manufacturing firms’ strategic flexibility.






2.2.2. Strategic Flexibility and Sustainable Digital Innovation


Although strategic flexibility generates consequential pressure, high cost, and lack of strategic focus, which lead to negative results for enterprises, especially in slow-pace industries [57,58], strategic flexibility certainly has more positive impacts on innovation activities in terms of innovation performance [59], new product performance [50], and the growth performance of SMEs [60], especially in a fast-paced digital context. It enables a preemptive maneuver for firms to start technological transformation and gain sustainable competitive advantages for the long term.



Previous studies have concluded that the relationships between strategic flexibility and innovation performance could escalate firms’ technological innovation and managerial innovation during the development and production of products [53]. This is a necessary capability in the transformation of technological paradigms and firms’ matching strategies. Beyond exploring new opportunities, strategic flexibility provides firms with the capability to discover product and technological innovations [49], and influences the implementation of new business models on an open innovation basis [61]. In the digital context, strategic flexibility first allows proactive manufacturing firms to adapt to a changing environment with new competing logic and preemptively utilize new digital technologies; thus, manufacturing companies can survive and continue to evolve with the digital paradigm. Moreover, companies would be able to absorb knowledge, assimilate prior knowledge flexibly, and create derivative digital products or digital new services or deploy digital-enabled business models. For manufacturing firms, strategic flexibility means a higher processing capacity to integrate digital technology and new product development, trigger managerial innovations, and implement digital business models. Thus, strategic flexibility pushes manufacturing firms to be more effective and flexible through utilizing new digital technologies in aspects of developing, producing, and marketing products. Therefore, the author hypothesizes that:



H2b. 

Strategic flexibility is positively associated with manufacturing firms’ sustainable digital innovation.






2.2.3. The Mediation Effect of Strategic Flexibility


Unlearning rigid routines in traditional manufacturing processes is a fundamental step in learning with the aim of sustainable digital innovation. The search for sustainable digital innovation can be achieved by linking incumbent business with digital technologies [62], or by speeding up digital innovation [63]. For one thing, organizational unlearning provides firms with resource flexibility and coordination flexibility, and incurs better performance in digital innovation, which magnifies firms’ competitive advantage in traditional manufacturing, and makes them sustainable in the digital era. Organizational unlearning dissolves the current learning routine and breaks down the current “department wall” [64], decouples the axiomatic knowledge and procedural knowledge, and adds to companies’ new procedural knowledge regarding digitalization. Thus, the communication method and the knowledge flow within the company become more flexible. With changing information sharing mechanisms and workflows, it is easier for traditional manufacturing firms to take up digital technologies and link with digital platforms, achieving convergence [40]. Boundary-spinning interactions can help to actively transfer ideas and knowledge between different units, and create a balanced and flexible structure in favor of collaboratively committing to digital innovation [65].



In addition, the strategic flexibility brought about by organizational unlearning helps traditional manufacturing firms to prepare in advance, which shifts firms’ competitive advantage to a digital trajectory [19] and is associated with the potential for embracing digitalization cognitively and behaviorally. The organizational-level unlearning of current routines is an essential step in turning to a digital orientation and shifting firms’ focus on learning [27]. Strategic flexibility enhances the reshuffle of organizational knowledge, making it possible for firms to recognize, subside and even commercialize their core knowledge base using digital methods. This process encourages manufacturing firms to leverage digital technologies with their axiomatic knowledge as the fulcrum, leveraging new applications in new situations—for example, seeking digital solutions and serving their peer companies instead of providing tangible products to end-users, so as to continuously apply and share their own advantageous axiomatic knowledge to achieve digital innovation. Therefore, we hypothesize that:



H2c. 

Strategic flexibility mediates the positive relationship between organizational unlearning and manufacturing firms’ sustainable digital innovation.







2.3. The Role of Organizational Slack in Sustainable Digital Innovation


Organizational slack is a real or potential resource buffer of an enterprise, which enables the enterprise to make successful adjustments in order to adapt to internal adjustments or external changes, and to make strategic changes in order to adapt to the external environment. Organizational slack has been broadly referred to as resource slack in many aspects, such as slack of capacity, human resources, financial resources, customer relationships, social networks, underdeveloped opportunities, etc. [28,66]. From the perspective of behavior theory, organizational slack is manifested in extra resources that are beyond the regular operational process, which could potentially help firms to cope with uncertain environmental factors and act as a buffer in the case of business recession, enabling the organization to make strategic responses at the proper time [67,68]. Thus, resource slack plays an important role in firms’ competition and survival. Based on a resource-based view, scholars believe that organizational slack assists firms in innovative activities to gain competitive advantages [69], and can be seen as the accumulated resources that are excessive to what is required in production, including extra financial capital and personnel [70]. It is noted that maintaining adequate resource slack has the potential to explain firms’ positive performance [71].



Previous studies have divided organizational slack into absorbed slack and unabsorbed slack [72]. Absorbed slack represents the extra resources generated from what firms have already assimilated and applied to real practices, e.g., extra personnel and administrative budgets, which are hard to discover and re-deploy. Meanwhile, unabsorbed slack represents the available resources waiting for redeployment and utilization by organizations, such as mobile human resources and cash. However, the viable ways of discovering organizational slack in the digital era should be further specified.



2.3.1. Organizational Unlearning and Organizational Slack


In the digital context, digital technology can be used as the amplifier of organizational resources, and the dimensions and application range of resources can be greatly increased [73]. Thus, it is possible for organizations to realize digital dividends by linking slack resources to market demands.



From the perspective of organizational learning, organizational unlearning works as an important antecedent for organizational slack [28]. First, unlearning subverts the inherent learning routine [74], disconnects the knowledge and resources from certain talents [75], and turns them into organizational-level resources, which can help make absorbed organizational slack visible. Firms can thus identify and reserve this slack, especially intangible slack resources such as knowledge and relationship resources embedded in human resources [76]. In the digital context, digital technologies make it possible for firms to unlearn non-digital, traditional routines and workflows, which can release committed human capital proactively and boost absorbed organizational slack [77].



Second, organizational unlearning overcomes the structural problems in the current knowledge utilization [24]; it helps firms to escape from the original characteristics or existing utilization habits of knowledge, and creates new values and combinations [2]. Therefore, unlearning does not mean forgetting knowledge in incumbent business, but rather forgetting the combination of knowledge so as to initiate heterogeneity and overcome the immobility of knowledge [2,24,78]. This leads to the development of new dimensions of resources and helps enterprises to create unabsorbed organizational slack. In addition, in the digital context, unlearning incumbent and traditional knowledge can reduce administrative and payroll expenses on last-generation technology [74,79,80], providing opportunities for new linkages between resources and digital technology, so as to boost unabsorbed slack. Hence, we hypothesize that:



H3a. 

Organizational unlearning is positively associated with manufacturing firms’ organizational slack.






2.3.2. Organizational Slack and Sustainable Digital Innovation


It has been generally acknowledged that organizational slack has a positive impact on the innovation activities of firms, as it can help them to handle uncertain environmental changes by providing excessive resources, and it ensures that their technological competence and performance will not be affected by business recession [81]. In firms’ transformation towards digitalization, the challenge is not only establishing how to create digital innovation, but also how to make digital innovation sustainable. Organizational slack is helpful in enhancing the innovation ability of firms and alleviates various conflicts between traditional innovation and digital innovation caused by resource scarcity [82]. This study argues that organizational slack can lead to sustainable digital innovation due to the following reasons.



First, organizational slack provides more discretion for managers to engage in digital innovation. Although in the initial stage of digital innovation, the idle rate and depreciation rate of absorbed organizational slack will delay the positive emergence of digital innovation, the amount of organizational slack will have a significant influence on the investment that guarantees digital innovation, addressing the risks of high capital investment and a long payback period. Thus, organizational slack is the prerequisite for achieving long-term digital goals and leads to sustainable subsequent development of digital innovation by ensuring generativity.



Second, organizational slack relieves internal resource constraints and balances inputs [83,84]. Unabsorbed slack includes unrestricted resources in the process of knowledge utilization, operation, or service [85], not limited to specific technical fields. Due to the unlimited scope and wide range of unabsorbed slack [86], it has natural advantages when manufacturing enterprises turn to unconventional digital innovation [87]. When resources are scarce in digital fields, managers can quickly apply unabsorbed slack to different digital transformation scenarios. In addition, when unabsorbed slack is high, the advantages of highly elastic resources tend to bring confidence to the management team [88], so they will orchestrate suitable resources towards digital innovation boldly. In the long run, the application fields of digital innovation are gradually enriched, and sufficient unabsorbed resources improve enterprises’ efficiency in resource allocation and alleviate the risks in digital innovation [84,85], thus leading to sustainable digital innovation. Therefore, we hypothesize that:



H3b. 

Organizational slack is positively associated with manufacturing firms’ sustainable digital innovation.






2.3.3. The Mediation Effect of Organizational Slack


Since unlearning is basically a disruption process instead of a value creation process [74], it is difficult for organizational unlearning to directly facilitate sustainable digital innovation. Thus, we argue that by unlearning, firms can eliminate the inefficient non-digital routines or workflows [89], suspend unfavorable learning routines [74,90], and free up specialized talents and their capabilities from centralization [91], thus generating absorbed and unabsorbed slack resources which would eventually lead to sustainable digital innovation.



From a learning perspective, unlearning obsolete routines in the digital context could reduce the path dependence and core rigidity of firms [92], balance the resource competition between manufacturing business and digital business [78], free up or re-structure internal resources and knowledge in the traditional technology paradigm [93], and form organizational slack. Having excessively available slack is regarded as one of the foundations for learning new technologies [94], and it can first stimulate the attention of enterprises in neglected and promising areas [95], thereby leveraging new focus and additional support to facilitate knowledge acquisition and transfer between digital technology and manufacturing areas, which sustains the convergence characteristic of sustainable digital innovation.



In addition, unlearning outdated production and administration routines in manufacturing could reduce costs [96], and thus provide extra budget to support risk-taking experiments, R&D, or other innovation activities [97]. The organizational slack created works as a technical buffer in digital innovation processes [98], while it can help to solve the conflicts in knowledge application and hedge the risks in digital innovation. Managers can quickly apply organizational slack to different scenarios in digital innovation, so as to guarantee the generativity of digital innovation, and help to capture the share of future innovations spawned by existing businesses. Therefore, the authors hypothesize that:



H3c. 

Organizational slack mediates the positive relationship between organizational unlearning and manufacturing firms’ sustainable digital innovation.





The research model is shown in Figure 1.






3. Method


This study aims to elaborate the underlying mechanism of how organizational unlearning can lead to sustainable digital innovation through improving strategic flexibility or enhancing organizational slack. To test the above hypotheses, we examine traditional manufacturing firms operating in sectors such as the machinery and electronics industry, textile and clothing industry, chemical products manufacturing, etc., in China. China provides a suitable setting to test our model as the large scale and volume of China’s digital enterprises have created new driving forces and opportunities for the development and transformation of manufacturing firms. Since this study performs organizational-level research, a questionnaire survey was adopted to collect data.



3.1. Questionnaire Design


We first developed an English questionnaire based on previous studies. Then, two authors translated it into Chinese and back-translated it into English twice to ensure conceptual equivalence [99]. Then, we used the Chinese questionnaire in our study. We conducted four in-depth interviews with experts and senior managers to ensure the content and face validity of the measures.



The questionnaire items were measured using a seven-point Likert scale; thus, the responses were objective [100]. To prevent participants giving irrational and biased responses [101], the authors clarified that this survey was not for business purposes, and it would only be used for academic studies. In order to secure their identities, all of the participants were anonymous, and their company names were not required to be filled in. Furthermore, in order to avoid memory construction while answering the survey [102], all of the questions are addressed based on their organizational situations at the current time, so they could answer the questionnaire without recalling memories.




3.2. Variables and Measures


3.2.1. Organizational Unlearning


The independent variable in this study was organizational unlearning (UN). We adopted measures from previous works and specified the organizational unlearning in innovation processes. The specific measurements are shown in Table 2.




3.2.2. Strategic Flexibility


The first mediator in this study was strategic flexibility (SF), which reflects the level of organizational capability regarding resource allocation flexibility and strategic responses to changing environments. Following the study of Wang et al., (2013) [55], we modified the measures of strategic flexibility by adding in the digital context. As shown in Table 3, SF is measured in terms of allocation processes, market responses, and strategic adjustment.




3.2.3. Organizational Slack


Another mediator in this study was organizational slack (OS), which reflects the level of resources in an organization exceeding the minimum required. In underlying empirical studies, organizational slack is usually measured in terms of absorbed and unabsorbed slack. As shown in Table 4, built on the previous work of Danneels (2008) [103] and Yang et al., (2014) [28], this study added digital context in classic measurements in terms of available internal resources, external resources, and human capital. The first item, OS1, was set as a reversed item suggesting that there are no excess resources within the firm, in order to verify whether participants were consistent in answering their situations of organizational slack. By cross-checking the responses of OS1 and other items, it allowed us to filter out the invalid questionnaires.




3.2.4. Sustainable Digital Innovation


The dependent variable in this study was sustainable digital innovation (SDI), which reflects the sustainability of firms’ digital innovation. We measured sustainable digital innovation based on Khin and Ho, 2019 [104], as shown in Table 5. On one hand, we considered the newness and efficiency of digital innovation (SDI 1 and SDI 2); on the other, we also evaluated whether digital innovation can be sustained in competition by measuring the convergence (SDI 3) and generativity (SDI4) of digital innovation.





3.3. Data Collection


The questionnaire survey was distributed to senior managers, technical directors, or digitalization managers, who use big data and play an important role in facilitating sustainable digital innovation, so as to ensure that the respondents were highly matched and familiar with the questionnaire items. In order to ensure that both sides had the same understanding of sustainable digital innovation and that the companies to which the respondents belonged had experience in using specific digital resources such as data or digital tools, this study specifically defined relevant definitions in the questionnaire instructions and set up questions to measure whether companies used relevant data resources or technologies. Three rounds of questionnaire distribution were conducted in this survey. The first round was on-site distribution. We recruited trained research assistants to conduct onsite surveys to generate high-quality data [105]. Before the respondents answered the questionnaire, our research assistants asked them to confirm the most prominent digital innovation achievements within the past three years. By doing so, we ensured that the questions were relevant to digital innovation and tested the respondents’ knowledge level pertaining to survey questions. The second and third rounds were online questionnaires. In the questionnaire, we also asked respondents to indicate their familiarity with their companies’ digital strategy and digital innovation operation. The means were 5.91 and 5.17 (1 = little knowledge, 7 = a great deal of knowledge), indicating that informants were qualified respondents. Therefore, 350 questionnaires were issued in total and 298 were recovered. After eliminating invalid questionnaires, 274 valid questionnaires were finally obtained, with an effective recovery rate of 78.3%.



In order to reduce the common method deviation, this study guaranteed the quality of the results through prior procedure control and post-statistical control. In terms of prior procedure control, it was made clear at the beginning of the questionnaire that an anonymous method was adopted, the results of the questionnaire were only to be used for academic research analysis, and all data and contents would be kept strictly confidential to increase the psychological acceptance of the interviewees, so as to obtain more authentic data. For post hoc statistical control, the Harman single factor test was used, and the results showed that the percentage of variance explained for the first extracted principal component factor was 33.70%, which was less than 40%, inferring that the common method deviation problem was not serious.





4. Results


4.1. Demographic and Descriptive Statistics


This study used 274 manufacturing companies as a sample. The demographic features included firm age, firm size, annual sales, and industry type, as seen in Table 6. Firm age was calculated by how long firms have been established, from their first year to 2023. Firm size in this study was represented by the number of employees, and the respondents needed to choose the intervals of “less than 50”, “50 to 100”, “101 to 500”, “501 to 1000” and “more than 1000”. The majority (50.72%) of the respondents were middle-size companies, with the number of employees between 100 to 500. Firm annual sales represented the financial situation of sample firms. The respondents needed to respond regarding firms’ approximate gross profit for the previous year, and we offered five intervals “less than 1 million CNY”, “1 million to 10 million CNY”, “10 million to 50 million CNY”, “50 million to 100 million CNY” and “more than 100 million CNY” for them to choose from. Overall, 56% of sample companies had an annual size between 10 million and 100 million CNY. In addition, Industry type was distinguished as the technology complexity varying across different manufacturing sub-industries. The respondents were asked whether their company was a high-tech company. The vast majority (78.9%) of the respondents were traditional manufacturing companies with low technological complexity.



All variables in this study were measured using a seven-point Likert scale ranging from 1 = strongly disagree to 7 = strongly agree. The descriptive statistical values of all items are shown in Table 7. In addition, the VIF values for all the items were found to be less than 2, indicating no multicollinearity concerns. The skewness and kurtosis values of the data distribution were between −2 and 2, showing that the data were normally distributed.




4.2. Statistical Analysis and Hypothesis Testing


The partial least squares (PLS) method was adopted to analyze the research model. The PLS approach is preferable to avoid covariance-based methods. It imposes fewer requirements on sample size, does not require data to conform to normal distribution, and can handle complex structural models with multiple facets [105,106]. In addition, PLS is an effective tool for examining causality [107]. We adopted SmartPLS 4.0 (SmartPLS GmbH, Oststeinbeck, Germany) to conduct the PLS analysis.



We first tested the measurement model by assessing the reliability and validity of the theoretical constructs [102], as well as the confirmatory factor analysis. Then, the structural model tests and the path analysis were estimated to verify the causal relationship and the hypotheses in this research model [108].



4.2.1. Measurement Model


The evaluation results of the measurement model are shown in Table 8 and Figure 2. Internal consistency reliability reflects the reliability relationship among the questions within the survey, and examines whether each question measures the same content or quality. Table 8 shows that the Cronbach’s α value and Combination Reliability of all observed variables are greater than 0.7, indicating that the measurement items have good internal consistency and high reliability [109]. In addition, the factor loading value of the outer model shows that each measurement item is between 0.65 and 0.84 [106,107], and the average variation extraction (AVE) value of each variable is greater than 0.5, indicating that the measurements have good convergent validity.



HTMT (heterotrait–monotrait ratio of correlations) and the “Fornell–Larcker 1981” matrix were adopted to test the discriminant validity [110]. Table 8 shows that the HTMT value of all variables is less than 0.85 [111], indicating that discriminant validity has been ascertained. The Fornell–Larcker criterion is an analysis to compare the value of the AVE square root with the construct correlation value. Table 8 also shows the correlation coefficient of each variable. It can be seen that the correlation coefficient between any two variables is less than the square root of AVE value of each variable, indicating that the measurement model has good discriminant validity. In addition, the four variables, organizational unlearning, strategic flexibility, organizational slack, and sustainable digital innovation, are significantly positively correlated, which meets the precondition of the mediating effect test.




4.2.2. Structural Model


In the second step, the structural model tests and the path analysis are estimated to verify the hypotheses. Table 9 shows the path coefficient, t-value, and p-value for each path. The path coefficient describes the strength of the relationship between latent variables. Bootstrapping techniques were adopted to assess the significance of each path coefficient. f2 illustrates the effect size indicating that the exogenous latent variables have a large influence degree on endogenous variables. f2 = 0.15 indicates moderate influence, and f2 = 0.35 indicates a strong effect size [112].



H1 assesses the positive impact of organizational unlearning on sustainable digital innovation. The path coefficients under 0.30 are considered as causing moderate effects, those between 0.30 to 0.60 are considered as causing strong effects, and those above 0.60 are considered as causing very strong effects [113]. As such, organizational unlearning establishes a strong, positive, significant effect on sustainable digital innovation (path coefficient = 0.135; t-value > 3.093; p-value < 0.005). When the company can unlearn its current knowledge base and the routine through which it processes knowledge, it will possibly develop a higher level of sustainable digital innovation. However, f2 indicates to what degree organizational unlearning contributes to the explanation of sustainable digital innovation. The f2 value is 0.043, which is lower than 0.15, indicating that the direct effect size is not ideal.



Then, H2a and H3a assess the positive impact of organizational unlearning on strategic flexibility (path coefficient = 0.434; t-value > 8.965; p-value < 0.001) and organizational slack (path coefficient = 0.430; t-value > 10.013; p-value < 0.001)—the effect sizes are 0.233 and 0.226, respectively, between 0.15 and 0.35. These results indicate that organizational unlearning has a positive, strong, and significant effect on strategic flexibility and organizational slack, which means that organizational unlearning provides opportunities for improving strategic flexibility and accumulating organizational slack. Therefore, H2a and H3a confirm empirical support from the data.



The other results show the significant positive impact of strategic flexibility and organizational slack on sustainable digital innovation (SF: path coefficient = 0.517; t-value > 12.329; p-value < 0.001; OS: path coefficient = 0.320; t-value > 7.046; p-value < 0.001)—the effect sizes are 0.511 and 0.196, respectively, which are larger than 0.15. These results demonstrate that with a higher level of strategic flexibility and organizational slack, manufacturing companies are strongly likely to achieve sustainability in digital innovation. Therefore, H2b and H3b are supported. The structural model evaluation is shown in Figure 3.




4.2.3. Mediation Effect


This study further tested the chain mediation effect by conducting repeated sampling 5000 times using Bootstrap techniques provided by SmartPLS. The specific mediation path analysis is shown in Table 10.



The mediating effect value of unlearning-driven strategic flexibility is 0.224 (t-value > 7.218, p-value < 0.001), indicating that strategic flexibility plays a positive mediating effect between the organizational unlearning of manufacturing companies and sustainable digital innovation. Similarly, the mediating effect value of unlearning-driven organizational slack is 0.137 (t-value > 5.690, p-value < 0.001), which shows that the accumulation of organizational slack also has a positive mediating effect between the organizational unlearning of manufacturing companies and sustainable digital innovation.



Because PLS does not require data to be normally distributed, the variance ratio (VAF) was calculated to determine the strength of the indirect effect on the total effect, and then was interpreted for judging the significance of the mediation effect. If VAF < 20%, then the indirect effect can be neglected; 20% < VAF < 80% indicates partial mediation; and VAF > 80% suggests full mediation. It can be seen from the bottom two rows in Table 10 that the value for the indirect effect was 0.362, and that for the total effect was 0.496. Thus, the indirect effect explains 72.98% of variance of the total effect, indicating that partial mediation effects are significant. Therefore, the influence of manufacturing companies’ organizational unlearning on sustainable digital innovation is partially mediated by the chain of strategic flexibility and organizational slack. H2c and H3c were thus supported.




4.2.4. Assessment of the Structural Inner Model


In the end, this study examines the model’s ability to explain and predict the variation in the endogenous variables caused by the exogenous variable. First, the results of the R2 value show the ability to predict the model. An R2 value of at least 0.1 is required to ensure a satisfactory model fit [107], and an R2 value above 0.50 shows a strong aptitude in explaining the exogenous variable [105]. Accordingly, the mediating variables “strategic flexibility” and “organizational slack” have R2 values of 0.189 and 0.185, respectively, and the endogenous variable “sustainable digital innovation” has an R2 value of 0.679. All R2 values exceeded the recommended threshold score, indicating that the model is sufficiently able to predict 67.9% of the variation of sustainable digital innovation.



Likewise, the Stone–Geisser Q2 is a method used to test predictive relevance. If the Q2 value is more than zero, then the structural model has a satisfactory predictive power to the construct. Cross-validation redundancy is a metric used to evaluate the quality of each structural equation. Cross-validated communality estimates the common factor variance of cross validation, and provides the Q2 of each measurement block. Using blindfolding techniques, Table 11 shows that all Q2 values are higher than zero, which indicates a satisfactory predictive power of the structural model [114].



Finally, the goodness of fit is reported by calculating the square root of the product of CV communality and R2. The value of the goodness of fit is 0.315, and the SRMR value is 0.077, which is less than 0.08, indicating that the overall model displays goodness of fit. Hence, the data analysis results demonstrate a positive partial strong indirect mediating relationship between organizational unlearning and sustainable digital innovation. Thus, Figure 3 shows the results of the structural model analysis and the path coefficients along with their significance levels. Additionally, all hypotheses were supported. The results of the structural model and hypotheses are shown in Figure 4 and Table 12.






5. Discussion and Implication


5.1. Conclusions


Research on digital innovation reveals its convergence and generativity features, and hence sustainable digital innovation represents a self-referential and scalable process of iteration between digital technology and industrial knowledge [13,30]. This research aims to unpack the specific way for manufacturing companies to achieve sustainable digital innovation. Drawing on organizational learning theory and the characteristics of sustainable digital innovation, this research examines the process for manufacturing firms to achieve sustainable digital innovation via organizational unlearning. Based on a survey of 274 traditional manufacturing firms, we find that organizational unlearning has a positive effect on sustainable digital innovation. In addition, we further elucidate the organizational factors resulting from organizational unlearning and producing sustainable digital innovation. Strategic flexibility and organizational slack define ways to establish a clear direction for manufacturing firms to resolve path dependency in incumbent business, leverage digital innovation, and continue to expand the scenarios of digital innovation, so as to achieve sustainable digital innovation. As such, strategic flexibility and organizational slack work as dual mediation bridges between organizational unlearning and sustainable digital innovation. Therefore, rather than obstructing organizational functioning [93] or leading to the leakage of incumbent knowledge [115], this study enriches the consequences of organizational unlearning and deepens the knowledge of how organizational unlearning facilitates sustainable digital innovation by focusing on strategic flexibility and organizational slack as crucial links in the competitive digital context. This study thereby provides several theoretical contributions and managerial implications.




5.2. Theoretical Contributions


First, this paper deepens the understanding of organizational unlearning in the digital era. Although organizational unlearning has been linked to organizational change [10,22], there is still a scant understanding of what role organizational unlearning plays in the digital context. We conclude that organizational unlearning is able to disconnect and open the scope of incumbent knowledge, pause the interpretation of existing learning routines, and help to identify the work processes that cannot comfortably fit into the digital era. In this way, organizational unlearning motivates companies to jump out of current utilization habits of knowledge, and thus leads to strategic flexibility and organizational slack. Consequently, this paper extends the conceptual boundary of organizational unlearning to the digital context.



Secondly, this paper clarifies the conceptual links on how organizational unlearning can promote the success of firms’ digital innovation [26,27,28]. As we discovered viable mechanisms of strategic flexibility and organizational slack, we demonstrated how to reasonably allocate internal resources and capabilities in operations with the aim of building sustainable competitive advantages for the digital paradigm [17]. It is noted that the nature of unlearning is not to forget the knowledge on manufacturing business, but to release time and energy and to promote continuous learning and secure the dynamism in innovation, which is in accordance with the generativity and iteration features of digital technologies. In addition, unlearning is able to bring improvisational efforts that are coordinated to deal with the balance of structure and flexibility, resource overlaps and slack; thus, it helps companies to relax prior deeply held assumptions, establish new digital roles, and reap the benefits of digital innovation. Therefore, the framework aims to inform scholars of the unique role of unlearning for non-digital firms in the attainment of competency, and the specific strategies involved in unlearning.



Thirdly, this paper joins the emerging literature on digital innovation [13,26] and sheds light on understanding how traditional manufacturing firms can generate new competitiveness in the digital context. Although digital innovation is considered key to building sustainable competitiveness in the digital era [65], few studies directly examine the process of improving core competitiveness. This study contributes to filling this research gap by examining the dual mediating effect of strategic flexibility and organizational slack between organizational unlearning and sustainable digital innovation. On the one hand, the convergence feature of sustainable digital innovation implies that the knowledge scope and boundary for digital innovation are no longer clear [106], and unlearning has the potential to redefine the connection. Secondly, the generativity of digital innovation means that sustainable digital innovation requires continuous improvement and change [37]. Therefore, we find that organizational unlearning is conducive to making appropriate choices and formulating strategies for re-structuring and re-optimizing knowledge and resources, together with the sustained and digital benefits for innovation.




5.3. Implications


Our findings also provide some important managerial implications. First, with the growth of the digital economy, firms should look at digital innovation dialectically. Because of the different development stages and production demands, manufacturing firms must focus on the major learning direction of digital innovation. One of the empirical conclusions of this paper is that the learning management required by digital innovation is significantly different from that of traditional business. Companies can further improve the initiative of unlearning and carry out real-time iterative innovation according to user feedback and various scenarios in the operation process. Therefore, companies need to strengthen the digitalization of the core business production process by unlearning in the short term. In the long-term plan, it is also necessary to gradually transfer the strategic focus by unlearning, and fully release the dividends of digital transformation.



Secondly, in view of the mediating role of strategic flexibility and redundant resources between unearning and digital innovation, enterprises need to deliberately incur organizational unlearning and tolerate the apparent knowledge disruption during the initial stage. As organizational unlearning releases its long-term advantages, companies should pay attention to the accumulation of digital-related flexible capabilities and redundant resources, and give full play to the advantages of both in improving the sustainability of digital innovation.



Finally, it is suggested that the government should consolidate and improve the infrastructure and governance system for the development of digital innovation. For example, the government should introduce targeted fiscal and tax policies to help enterprises actively unlearn and transition to a digital trajectory, so as to embrace the transformation of digital business; strengthen the flow of regional digital resources, including digital talents, data, and financial resources; improve the strategic flexibility and organizational slack for traditional manufacturing firms in the face of changes; and thus improve the long-term sustainability of digital innovation.




5.4. Limitations and Further Studies


Our findings should be interpreted with some caution. First, our analysis of organizational unlearning is limited to the specific context in which traditional manufacturing companies are making efforts to fit into the digital economy. Further research should also examine the role of organizational unlearning in domains other than digital innovation. Second, as our research focuses on the underlying mechanism of organizational unlearning, it is worth investigating the effectiveness boundary of this underlying mechanism. The moderating impact of the company and industry effect, business strategy effect, and firm types (e.g., leading firms and latecomer firms) on the relationship between organizational unlearning and digital innovation is worthy of investigation.
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Figure 1. Research Model. 
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Figure 2. Measurement model evaluation. 
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Figure 3. Structural model evaluation. 
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[image: Sustainability 15 10371 g003]







[image: Sustainability 15 10371 g004 550] 





Figure 4. Results of the structural model (p-value < 0.001 ***). 
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Table 1. Different views on strategic flexibility.






Table 1. Different views on strategic flexibility.





	Theoretical Perspective
	Definition
	Dimensions
	Representative Studies





	Contingency theory
	The ability to adjust strategy according to environmental changes
	Defensive flexibility and offensive flexibility.
	(Evans, 1991; Chen et al., 2015) [46,47].



	Resource-based view
	The ability to actively identify environmental oscillations, and strategically re-configure resources as a response
	Resource flexibility and coordination flexibility.
	(Sanchez, 1997; Wei, Yi and Guo, 2014) [48,49]



	Dynamic capability theory
	The ability to adapt to environmental changes relying on existing resources and capabilities, as well as the ability to actively acquire and create new resources efficiently.
	The difference between its proactive and reactive manners
	(Grewal, 2001; Singh et al., 2013) [50,51].







Source: created by the authors.
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Table 2. Measurements of unlearning.






Table 2. Measurements of unlearning.





	
Construct

	
Symbols

	
Items

	
Sources






	
Unlearning

	
UN1

	
Our company encourages us to embrace change and break the rules that had previously led to success.

	
Lyu et al., (2020) [32], Mattila et al., (2021) [9]




	
UN2

	
Our company is aware of alternative digital technologies and data sources.




	
UN3

	
Our company changed the authority or formation of the current R&D structure during the past five years.




	
UN4

	
Our company made internal shifts in work positions in R&D in the past five years.




	
UN5

	
Our company suspended traditional work processes in R&D over the past five years.
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Table 3. Measurements of strategic flexibility.






Table 3. Measurements of strategic flexibility.





	
Construct

	
Symbols

	
Items

	
Sources






	
Strategic Flexibility (SF)

	
SF1

	
Our company allows each department to make its own rules and procedures towards digitalization.

	
Wang et al., (2013) [55]




	
SF2

	
Our company can flexibly reconfigure internal resources.




	
SF3

	
For changes in market demand, our company can rapidly make strategic plans for new products or services.




	
SF4

	
Compared with competitors, our company is able to quickly adapt to digital strategic adjustments.
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Table 4. Measurements of organizational slack.






Table 4. Measurements of organizational slack.





	
Construct

	
Symbols

	
Items

	
Sources






	
Organizational Slack (OS)

	
OS1

	
All available resources in our company are locked up in current projects. (reversed)

	
Yang et al., (2014) [28]




	
OS2

	
Our company has a reasonable amount of cash in reserve.




	
OS3

	
Our company can always find external partners when we have new strategic plannings.




	
OS4

	
Our company has comprehensive talented specialists, who are familiar with digital technologies.











[image: Table] 





Table 5. Measurement items of sustainable digital innovation.
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Construct

	
Symbols

	
Items

	
Sources






	
Sustainable digital innovation (SDI)

	
SDI1

	
The features and applications of our digital solutions are different from our competitors.

	
Khin and Ho, 2019 [104]




	
SDI2

	
Compared with competitors, our digital solutions and the iteration have a lower cost.




	
SDI3

	
Compared with competitors, our digital solutions create new values for our incumbent businesses.




	
SDI4

	
Compared with competitors, our digital solutions are able to generate a larger portfolio of products and services
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Table 6. Demographics of respondents.
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	Total Sample (274)
	Mean
	SD





	Firm Age
	13.765
	5.643



	Firm Size
	3.277
	0.906



	Annual Sales
	3.569
	1.048



	Industry type
	0.208
	0.406
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Table 7. Descriptive analysis (p-value < 0.001 ***, p-value < 0.01 **).
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No

	
Constructs

	
Mean

	
SD

	
Correlation




	
1

	
2

	
3

	
4






	
1

	
Organizational Unlearning

	
4.622

	
1.488

	
1

	

	

	




	
2

	
Strategic Flexibility

	
5.332

	
1.136

	
0.434 **

	
1

	

	




	
3

	
Organizational Slack

	
5.196

	
1.099

	
0.430 **

	
0.588 **

	
1

	




	
4

	
Sustainable Digital Innovation

	
5.212

	
1.240

	
0.496 **

	
0.681 ***

	
0.703 **

	
1
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Table 8. Measurement model.






Table 8. Measurement model.





	
Variable

	
Indicators

	
Convergent Validity

	
Internal Consistency Reliability

	
Discriminant Validity




	
Outer Loading

>0.50

	
AVE > 0.50

	
CR > 0.70

	
Cronbach’s α > 0.50

	
HTMT < 0.85

	
The Fornell-Larcker Criterion




	
UN

	
SF

	
OS

	
SDI






	
Organizational Unlearning

	
UN1

	
0.824

	
0.535

	
0.851

	
0.788

	
yes

	
0.731

	

	

	




	
UN2

	
0.748




	
UN3

	
0.707




	
UN4

	
0.672




	
UN5

	
0.696




	
Strategic Flexibility

	
SF1

	
0.765

	
0.603

	
0.859

	
0.781

	
yes

	
0.434

	
0.776

	

	




	
SF2

	
0.789




	
SF3

	
0.784




	
SF4

	
0.767




	
Organizational Slack

	
OS1

	
0.716

	
0.516

	
0.809

	
0.703

	
yes

	
0.430

	
0.588

	
0.718

	




	
OS2

	
0.645




	
OS3

	
0.761




	
OS4

	
0.745




	
Sustainable Digital Innovation

	
SDI1

	
0.759

	
0.568

	
0.840

	
0.744

	
yes

	
0.496

	
0.703

	
0.681

	
0.754




	
SDI2

	
0.825




	
SDI3

	
0.703




	
SDI4

	
0.722
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Table 9. Path coefficient and effect size.
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	Path Coef
	t-Value
	p-Value
	f2





	Unlearning → SF
	0.434
	8.965
	0.000
	0.233



	Unlearning → OS
	0.430
	10.013
	0.000
	0.226



	Unlearning → SDI
	0.135
	3.093
	0.002
	0.043



	SF → SDI
	0.517
	12.329
	0.000
	0.511



	OS → SDI
	0.320
	7.046
	0.000
	0.196
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Table 10. Path coefficient of the mediation effect.






Table 10. Path coefficient of the mediation effect.





	
Specific Path

	
Path Coef

	
t-Value

	
p-Value

	
Z






	
UN → SF → SDI

	
0.224

	
7.218

	
0.000

	
10.061




	
UN → OS → SDI

	
0.137

	
5.690

	
0.000




	
Effect size

	
Indirect Effect

	
Total Effect

	
VAF

	
Mediation Effect




	
0.362

	
0.496

	
72.98%

	
Partial Mediation
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Table 11. Coefficient of determination and Q2 and model fit.






Table 11. Coefficient of determination and Q2 and model fit.





	
Variables

	
R2

	
R2 Adjusted

	
CV Redundancy

	
CV Commonality

	
Goodness of Fit






	
Unlearning

	
/

	
/

	

	
0.308

	
0.315




	
Strategic Flexibility

	
0.189

	
0.186

	
0.111

	
0.338




	
Organizational Slack

	
0.185

	
0.182

	
0.086

	
0.203




	
Sustainable Digital Innovation

	
0.679

	
0.675

	
0.372

	
0.285
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Table 12. Testing results of hypotheses.






Table 12. Testing results of hypotheses.





	
Hypotheses

	
Result






	
1

	
Unlearning has a positive effect on manufacturing firms’ sustainable digital innovation.

	
Supported




	
2a

	
Organizational unlearning is positively associated with strategic flexibility.

	
Supported




	
2b

	
Strategic flexibility is positively associated with sustainable digital innovation.

	
Supported




	
2c

	
Strategic flexibility has a mediation effect on the relationship between unlearning and sustainable digital innovation.

	
Supported




	
3a

	
Organizational unlearning is positively associated with organizational slack.

	
Supported




	
3b

	
Organizational slack is positively associated with sustainable digital innovation.

	
Supported




	
3c

	
Organizational slack has a mediation effect on the relationship between organizational unlearning and sustainable digital innovation.

	
Supported
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