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How Can Latecomer Enterprises Broaden Their Influence on International Technical Standard Setting:
An Exploratory Case Study of CRRC Zhuzhou Institute
Zhou Qing*, Chen Jing", Yang Wei', Xu Wang® and Ouyang Xiaoping”
(a. Management School of Hangzhou Dianzi University; b. School of Material and Engineering of Xiangtan University;
¢. Zhuzhou CRRC Times Electric Co., Ltd.)

Abstract: Broadening influence in international technical standard setting is the key for achieving self-reliance in high level science
and technology as well as an important research issue. Based on the experience of internationalization standard work of CRRC Zhuzhou
Electric Locomotive Research Institute Co., Ltd., this paper formulates a mechanism model for latecomer enterprises to broaden their influ-
ence in international technical standard setting. The main findings can be listed as follows. The strategic guiding mechanism is composed
of strategic cognition and planning. It can broaden latecomer enterprises” influence in international technical standard setting through direc-
tion guidance and improving the priority of resource allocation. The standard innovation mechanism consists of s learning by imitation, tech-
nology selection, and resource orchestration. It promotes the advancement of standards, and in turn broadens the influence of latecomer en-
terprises in standard setting. The ecology rebuilding mechanism consists of community integration, strengthening niche and international
competition and cooperation. It can increase the legitimacy of latecomer enterprises” standards. The above mechanisms are getting enriched
and advanced under the effects of reinforcement and synergy, as the enterprises become more influential in setting international technical
standards. The research not only deepens the theory about technical standard development based on SSOs, but also makes up the shortage
of research on technological catch—up. The experience of CRRC Zhuzhou Electric Locomotive Research Institute Co., Ltd. also has impor-
tant enlightenment to international standard work of other latecomer enterprises.

Keywords: latecomer enterprises; international technical standard; strategic guiding; standard innovation; ecology rebuilding
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The Process and Mechanism of Digital Technology Driving High—end Disruptive Innovation:

An Exploratory Case Study
Liu Haibing"", Liu Yang® and Huang Tianwei
(a. School of Management, Wuhan University of Science and Technology; b. Industrial Policy and Management Research Center, Wuhan
University of Science and Technology; c. School of Management, Zhejiang University)

Abstract: The new wave of technological revolution has opened up new technological opportunities for high—end disruptive innovation,
providing a new path for Chinese enterprises to gain mainstream market recognition under the high—quality development requirements and
intense global competition. Based on the exploratory case analysis of Midea, this paper proposes a theoretical framework of digital technolo-
gy—driven high—end disruptive innovation and finds that (1) the process of generating high—end disruptive innovation includes core innova-
tion activities in three stages, including the fuzzy front—end stage (opportunity recognition, product conceptualization), development stage
(traction technology design, simulation experiment) and commercialization stage (digital monitoring, iterative innovation); (2) the connection,
aggregation, and analysis capabilities of digital technology drive the emergence of high—end disruptive innovation through two mechanisms,
digital connectivity (digital twin, digital ecological embedding) and digital collaborative (digital open innovation, digital distributed collabor-
ative). This paper not only contributes to the theories of disruptive innovation and digital innovation literature by exploring the mechanisms
of digital technology—driven high—end disruptive innovation, but also provides managerial implications for Chinese manufacturing enterpris-
es to seize the digital transformation opportunities to generate high—end disruptive innovation.

Keywords: digital technology; disruptive innovation; digital innovation; case study
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The Process and Mechanism of Digital Technology Driving High—end
Disruptive Innovation: An Exploratory Case Study

Liu Haibing"', Liv Yang and Huang Tianwei*"
(a. School of Management, Wuhan University of Science and Technology; b. Hubei Industrial Policy and Management
Research Center, Wuhan University of Science and Technology; c. School of Management, Zhejiang University)

Summary: This paper focuses on the core research question of "how digital technology drives high—end dis-
ruptive innovation" through an inductive case study of the high—end disruptive innovation practice of Midea
Group’s microwave oven. In 2011, Midea embarked on a digital transformation journey towards intelligent manufac-
turing, and the digitization of its R&D activities has become increasingly pronounced in recent years. In this pa-
per, we will explore how digital technology has contributed to the development of Midea’s microwave oven. In par-
ticular, the digital technology plays a vital role in the production process of Midea Group’s microwave oven. A vari-
ety of digital technologies and platforms, such as the Meiju mobile app, Al Magic Mirror and Business Intelligence,
have been utilized to facilitate the product’s development. In order to comprehensively and systematically collect
the production process of Midea Group’s microwave oven, the research team gathered several data sources, includ-
ing interviews, archives and public information, as well as participatory observations to achieve data triangulation.
Specifically, by integrating data from different sources, the key events were arranged chronologically, and the specif-
ic practice in each stage was structured and examined. In addition, narrative data that was deemed insufficient was
further supplemented with multiple interviews and confirmations to form a complete narrative line of the process of
the microwave oven. The data analysis process of this article followed the requirements of process theory develop-
ment, and continued to compare data, merging theory, and literature.

The inductive case study finds that there are three core innovation phases in the development of high—end dis-
ruptive innovation, namely, the fuzzy front—end (opportunity identification, product conceptualization), development
(traction technology design, simulation experiment), and commercialization (digital monitoring, iterative innovation).
In the fuzzy front—end stage, digital technology can help enterprises quickly and accurately identify innovation op-
portunities and define innovation directions, reduce the uncertainty, and thus improve the accuracy from opportuni-
ty identification to the formation of product concepts. In the development stage, digital technology could make the
process more efficient, thus greatly reducing the risk and cost of high—end disruptive innovation. In the commercial-
ization stage, digital monitoring and iterative upgrading are the keys to increasing user loyalty, attracting new us-
ers, and expanding the user base to subvert the existing market. Secondly, this paper identifies two mechanisms of
digital connectivity and digital collaboration driving the emergence of high—end disruptive innovation, the former in-
cludes digital twins (establishing connections between things and data) and digital eco—embeddedness (establishing
connections between people and data), and the latter includes digital open innovation (integration and collaboration
with external resources) and digital distributed collaboration (integration and collaboration with internal resources).

The potential theoretical contribution of this paper lies in two aspects. Firstly, existing literature on disruptive
innovation has mostly focused on low—end disruptive innovation. According to the process of "fuzzy front—end——de-
velopment——commercialization", this study analyzed the process of high—end disruptive innovation, which provides
a more comprehensive picture of disruptive innovation research together with existing literature. Secondly, the con-
structs of digital connectivity and digital collaboration proposed in our paper not only positively respond to the re-
search call for the process of high—end disruptive innovation in the digital technology context, but also provides in-
sights into the how digital innovation generated.

Keywords: digital technology; disruptive innovation; digital innovation; case study
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