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Abstract

In the context of innovation-driven high-quality economic development, China's manufacturing
industry is shifting from high-speed to high-quality development. Manufacturing enterprises need to
achieve high-quality development through innovation, which holds significant strategic importance for
China's innovation-driven strategy and high-quality economic development. Although Chinese
manufacturing enterprises have made substantial achievements, they still face challenges such as
insufficient independent innovation capacity, low value-added products, and inefficient resource utilization.
Traditional development models are unsustainable, necessitating a shift to an innovation-driven
high-quality development paradigm. Concurrently, digital technologies provide opportunities for enterprise
innovation. Manufacturing enterprises must seize the momentum of digital transformation to unleash
innovation potential, resolve issues in innovation incentive mechanisms, and propel high-quality
development.

However, traditional manufacturing enterprises are often constrained by conventional leadership
mindsets. Traditional leadership struggles to meet the demands of the digital era, resulting in difficulties
during early-stage digital transformation, inadequate innovation outcomes, and unrealized competitive
advantages. Successful digital transformation is a "top-down" initiative, where executives' digital cognition
serves as the logical starting point, and their digital leadership capabilities are critical drivers of innovation
during this process. To overcome digital transformation challenges, manufacturing enterprises must
enhance executives' digital awareness and capabilities, leveraging digital leadership to address
transformation barriers and provide innovation-driven momentum for high-quality development.

In practice, manufacturing enterprises typically need to employ search strategies to acquire specialized
digital knowledge for their transformation efforts. External search for digital knowledge has become a
primary pathway for manufacturing firms, providing new digital knowledge elements and combinations
necessary for innovation in a digital context. However, existing studies primarily interpret the mechanisms
between executive factors and corporate innovation within the framework of capital input-output
discussions, overlooking the micro-level knowledge flow processes and the digital knowledge foundations
essential to realizing innovation. Consequently, it is imperative to explore the pathways and mechanisms of
executive digital leadership and manufacturing enterprise innovation from the perspective of knowledge
search, and to explicitly represent digital elements in the interpretation of innovation within digital
contexts.

The success of strategic organizational change also depends on the alignment of construction
meanings among high-level decision-makers and other non-decision-makers. This alignment manifests as
organizational sense-making, impacting both the strategic transformation actions and outcomes of
enterprises. Thus, while executive digital leadership can play a strategic guiding role, its effectiveness is
influenced by the organizational sense-making processes. Furthermore, can the digital knowledge acquired
by manufacturing enterprises through various organizational searches be directly utilized in their innovation
processes? This ability relates to the organization’s resource orchestration capabilities. Therefore, research
examining the mediating role of knowledge search between executive digital leadership and manufacturing
enterprise innovation cannot overlook the conditional mechanisms of organizational sense-making and
resource orchestration.

Based on the above considerations, this study addresses the theme of "The Impact Mechanism of



Executive Digital Leadership on Innovation in Manufacturing Enterprises,” providing a theoretical
response to the challenges faced in the digital practices of manufacturing firms. Initially, through a
literature review approach, we systematically organize the research on executive digital leadership,
corporate innovation, knowledge search, sense-making, and resource orchestration. Subsequently,
employing grounded theory methodology, we deconstruct executive digital leadership at the organizational
strategic level to derive the structural dimensions of its leadership model. Using questionnaire surveys, we
collected quantitative data, developing measurement scales to facilitate this analysis. Additionally, using an
exploratory case study, four manufacturing companies were selected. Comparative analysis of these cases
yielded descriptions and definitions of five key constructs, and identified the relationships between
executive digital leadership, knowledge search, and innovation in manufacturing. Subsequently, the upper
echelons theory, knowledge-based theory, sense-making theory, and resource orchestration theory were
reviewed, with their applications in this study highlighted. Based on these fundamental and related research
theories, hypotheses about the relationships between variables were proposed. The results of the case study
were then integrated to develop a theoretical model of the impact mechanism by which executive digital
leadership influences innovation in manufacturing. Following this, we integrated the findings from the case
studies with sense-making and resource orchestration theory to establish a theoretical model illustrating
how executive digital leadership influences innovation in manufacturing enterprises, proposing hypotheses
on the relationships among variables within the theoretical model. Finally, we conducted research design,
obtaining 359 wvalid responses via questionnaires and employing statistical regression to test our
hypotheses.

Research conclusions: (1) Executive digital leadership is theoretically deconstructed into four
dimensions: digital strategic positioning capability, digital resource development capability, creation of a
digital cultural atmosphere, and digital learning and practice capability. This framework is significantly
distinct from other leadership models, and the corresponding measurement scale comprises 17 items across
the four dimensions; (2) Executive digital leadership positively influences innovation in manufacturing
enterprises; (3) Knowledge search plays a mediating role between executives' digital leadership and
innovation in manufacturing enterprises. Compared to science-oriented knowledge search, market-oriented
knowledge search exerts a stronger mediating effect; (4) Organizational sense-making positively moderates
the mediating effects of scientific and market-oriented knowledge search; (5) Organizational sense-making
also positively moderates the influence of executive digital leadership on innovation in manufacturing
enterprises; (6) Resource orchestration positively moderates the mediating effect of science-oriented
knowledge search.

Research contributions: Enriches the study of leadership - innovation relationships in digital contexts,
offering theoretical references for innovation in manufacturing digital transformation. Firstly, the study
explores and clarifies the structural characteristics and dimensions of executive digital leadership at the
strategic level, refining the specific levels of digital leadership research. It provides a theoretical response
regarding which leadership characteristics can promote innovation during the digital transformation process
of manufacturing enterprises, advancing the theoretical exploration of the relationship between executive
leadership and corporate innovation in the context of digital transformation. This research offers a reference
tool for executives to measure and cultivate digital leadership capabilities. Secondly, this study advances
the dimensional classification of specialized knowledge search in manufacturing enterprises under digital
contexts, unveiling the pathway mechanisms through which science-oriented knowledge search and
market-oriented knowledge search mediate the relationship between executives' digital leadership and

corporate innovation from the perspective of knowledge-based theory. Manufacturing enterprises should

v



conduct targeted searches for digital knowledge, selecting appropriate digital pathways based on their
circumstances. Lastly, this research extends the theoretical boundaries concerning the impact of executive
digital leadership on innovation in manufacturing firms from the perspectives of organizational
sense-making and resource orchestration. It deepens the application of sense-making and resource
orchestration theories in digital contexts, clarifying the applicable scenarios of the theoretical model of
"executive digital leadership — knowledge search — manufacturing enterprise innovation." Executives
must prioritize the organizational sense-making of digital strategic changes, fostering a collective
recognition among all members of the organization regarding the significant importance of digital
transformation for the development of the enterprise, thereby laying a foundation for obtaining widespread

support for digital transformation initiatives.

Key words: Digital leadership; Enterprise innovation; Knowledge searching; Sense-making; Resource

orchestration
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