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How does the Digitization Drive the Evolution of Technology Research
and Development Paradigms in Manufacturing Enterprises:

A Longitudinal Case Study of Haier
LI Shi-jie'*, LIU Qian',ZHANG Yan-ping’
(1.International Business School,, Hainan University , Haikou, Hainan, 570228, China;
2.School of Economics, Nankai University, Tianjin, 300071, China;
3.School of Management, Guangzhou University , Guangzhou , Guangdong, 510006, China)

Abstract: How digitalization drives enterprise technological R&D has piqued the interest of industry and academics, the
underlying driving mechanism at the micro level remains unknown. Although existing research broadly discusses the
enhancement or incremental changes in the overall quality of enterprise technological innovation through digitization, it
fails to explore the specific correlations and phased characteristics of the enterprise digitization and technological R&D
processes. It ignores the significance of a thorough examination of the dynamic interactions between the two. There is
particularly little research on the specific process mechanisms by which resource orchestration influences assimilative
speed in dynamic situations. This research employs Haier’s technological R&D practice from 1995 to 2022, as well as
resource orchestration theory, to undertake a longitudinal single-case study to analyze the dynamic process and internal
mechanism of digitisation-driven technological R&D in manufacturing organizations.

It was observed that the digitalization process of industrial businesses consisted of three stages: informatization,
platformization, and internet ecology.Resource orchestration is pushed by varying levels of digitization to accomplish rapid
knowledge absorption, encouraging firms to evolve paradigms from closed personal R&D to open collaborative R&D , and
eventually to scenario-based ecological R&D.First, during the informatization stage, which is driven by the expansion of
digital infrastructure, resource structuring actions enable responsive absorption speed, allowing manufacturing enterprises
to make rapid breakthroughs in their own technological R&D processes.Second, the platformisation phase, which is powered
by the bundling of digital elements, resource capability actions accelerate conversion absorption speed, facilitating
manufacturing enterprises’ breakthrough in the open, collaborative R&D process. Third, in the internet ecology stage,
powered by digital boundary probing, resource leveraging actions foster collaborative absorption speed, assisting
manufacturing enterprises in the scene ecological R&D process to create breakthroughs.

This paper makes the following theoretical contributions: First, this paper proposes a theoretical model of
digitalization driving enterprise technical R&D with phased evolution, which aids in better demonstrating the dynamic
process of digitalization’s impact on enterprise innovation and the various strategies that enterprises must employ at
different stages. From a temporal perspective, it successfully broadens the theoretical connotation and relevant
circumstances of digitalization and technological R&D. Second, by focusing on the integration of resource orchestration
theory and absorptive speed, this study delves into the processes and mechanisms behind the evolution of enterprise
technical R&D paradigms, breaking down the dynamic evolution route of major resource orchestration acts and absorptive
speeds in technological R&D. Third, this work expands the application scenarios of resource orchestration theory in a
digital environment, encourages academic discussion between this subject and absorptive speed research, and offers new
insights and fusion points for future research in both disciplines.

Furthermore, the practical value of this paper is found: First, digitalization can help enterprises coordinate both
internal and external digital resources, promoting the evolution of technology R&D paradigm.Meanwhile, emphasis should
be devoted to the interaction of digitalization and technology R&D to create synergistic growth. Second, the importance of
absorptive capacity in the evolution of enterprise technical R&D paradigms should be emphasized. Accelerating
assimilation is an important driving force for corporate technical R&D. To sustain a competitive advantage, businesses
must innovate constantly and quickly in response to personalized market demands, engage in rapid trial and error,
experimental learning, and assimilate internal and external information and technology. Finally, governments should
continue to strengthen the strategic deployment of technology R&D, with an emphasis on creating more open and
inclusive, resource-sharing, collaborative and efficient technological R&D exchange platforms and processes. This will
make it easier to optimally allocate and utilize scientific and technical innovation resources.
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