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Figure 1 Logical structure diagram of Al — enabled digital transformation in manufacturing
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Development trends of AI — enabled digital transformation in manufacturing
LI Jian — xuan, JIANG Jia — hao
(Business School, Hohai University, Nanjing 211100, China)

Abstract: Under the backdrop of the profound restructuring of the global manufacturing competitive landscape and the emergence of a
new wave of technological revolution, Al —enabled digital transformation in manufacturing has become a Strategic Initiatives for break-
ing through industrial upgrading bottlenecks and cultivating new quality productive forces. Through systematic literature review and a-
nalysis of global trends in Al - driven manufacturing transformation, this study reveals the evolutionary patterns, global competitive dy-
namics, and future challenges of Al — empowered digital transformation in manufacturing. Key findings include: (1) Al technology
penetration exhibits phased leapfrogging characteristics, evolving from single — point applications and partial process optimization to sys-
temic empowerment. This transformation is driven by a three — dimensional mechanism—technology infiltration, process reengineering,
and ecosystem reconstruction—that comprehensively accelerates manufacturing digitalization. (2) The global landscape demonstrates
five salient features: data elements becoming strategic assets, systemic enhancement of full — chain efficiency, structural transformation
of corporate operational logic, accelerated strategic deployment by major economies, and the emergence of Al governance as a global
common agenda. China has developed a distinctive pathway leveraging its " technology — market — industry" synergistic advantages.
(3) Three — tier challenges persist: technical barriers including data silos and algorithmic black boxes, industrial constraints involving
green transition pressures and standardization gaps, and geopolitical tensions over technological dominance and fragmented governance
frameworks. The study proposes future research priorities; innovation in Al foundational logic and its impact on reshaping global manu-
facturing geography, pathways for Al — enabled green — digital synergy in sustainable manufacturing, and strategies to navigate interna-
tional Al competition toward an open, win — win global community. This research provides a systematic framework for understanding the
strategic value, implementation pathways, and global competition patterns of Al — driven manufacturing digitalization, offering policy
implications for developing new quality productive forces and advancing Chinas manufacturing powerhouse construction.

Key words: manufacturing; digital transformation; Al — enabled; trends
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substantial impact on the resilience of corporate innovation. The present research delves into this complex interplay by employing a
comprehensive dataset comprising A — share listed manufacturing firms in China. Employing a meticulous approach, the study employs
textual analysis to construct key explanatory variables and harnesses the robustness of the difference — in — differences methodology to
discern the causal efficacy of tariff shocks on the innovation resilience of firms under scrutiny. The empirical findings elucidate a com-
pelling relationship; tariff shocks, often characterized by the imposition or withdrawal of protective tariffs, have been demonstrated to
significantly enhance the innovative capacity of Chinese manufacturing firms. This outcome is in line with the widely accepted " adversi-
ty breeds innovation" hypothesis, which posits that exposure to adverse economic conditions can serve as a catalyst for increased inno-
vation. Furthermore, the analysis delves deeper into the underlying mechanisms responsible for this phenomenon, revealing a dual -
channel transmission effect. The first channel is rooted in macroeconomic policy uncertainty, which can spur firms to adapt and inno-
vate as they navigate through a volatile regulatory environment. The second channel is grounded in internal corporate governance prac-
tices, indicating that effective governance structures can bolster resilience by facilitating informed decision — making and fostering a cul-
ture of innovation. An intriguing aspect of this analysis pertains to the role of directorate networks and managerial hubs within the firm.
The study discerns that these elements serve as reinforcing agents, amplifying the resilience against the disruptions caused by tariff
shocks. Conversely, it identifies that executive team faultlines can detract from this resilience, suggesting that the cohesive nature of
leadership within the firm is a critical determinant of its ability to innovate in the face of such shocks. In conclusion, this investigation
offers novel empirical insights into the intricate relationship between tariff shocks and innovation resilience within the context of Chinese
manufacturing firms. These findings not only provide theoretical underpinnings for understanding the mechanisms through which eco-
nomic stressors impact innovation but also offer practical guidance for policymakers navigating the treacherous waters of trade disputes.
By elucidating the factors that can enhance or diminish resilience, the study contributes to the formulation of policy frameworks that are
conducive to the cultivation of an innovative ecosystem within the broader context of international economic relations.

Key words: tariff shocks; policy uncertainty; innovation resilience; corporate governance



