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Abstract. The development of technology and the increase in demand are driving
the digital transformation of China's automotive industry. Digital technology is
fully integrated into the entire lifecycle operation system of automotive compa-
nies. Therefore, the Chinese automotive industry urgently needs to seek high-
quality and efficient digital transformation paths. This article is based on the
grounded theory to sort out and analyze the development paths of three typical
new energy vehicle companies in China at different stages, and concludes that:
firstly, big data drives the digital transformation of the automotive industry
mainly through key link transformation and basic element empowerment to pro-
mote the optimization and restructuring of the automotive industry chain; Sec-
ondly, the transformation of key links is the core of promoting the optimization
and reconstruction of the automotive industry chain, and the empowerment of
basic elements provides basic resources for promoting the automotive industry
chain; Thirdly, innovation in the value proposition of on chain enterprises in-
cludes strategic collaboration and resource sharing, both of which play an inter-
mediary role in promoting the optimization and reconstruction of the automotive
industry chain through big data technology, improving the efficiency of enter-
prise transformation.
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1 INTRODUCTION

New generation digital technologies such as big data, cloud computing, the Internet of
Things, 5G, artificial intelligence, autonomous driving, and blockchain are rapidly in-
tegrating into the automotive industry, bringing profound changes to multiple aspects
of the automotive industry, including research and development, design, manufactur-
ing, and services. Digital technology is fully integrating into the entire lifecycle opera-
tion system of automotive companies, deeply reconstructing the automotive value chain
and operation mode, and becoming an important driving force for driving business pro-
cess reengineering and industrial chain reshaping in the automotive industry. Against
the backdrop of declining profits, digitalization has become an important driving factor
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for automotive industry enterprises to enhance their industry competitiveness. In addi-
tion, the constantly upgrading digital lifestyle of consumers and the increasing demand
for innovative services have directly driven the digital transformation and upgrading of
the automotive industry. As a culmination of manufacturing innovation, the automotive
industry is at the forefront of the new round of digital technology revolution, and major
automotive companies are seeking the path of digital transformation [1-2].

2 OVERVIEW OF THEORY AND RESEARCH METHODS

2.1 Theoretical Overview

Grounded Theory is a qualitative research approach that aims to establish theories based
on empirical data, rather than describing phenomena or verifying theories, as theories
always have stronger explanatory power than pure descriptions. Different from what
Geertz (1973) called "deep drawing", grounded theory places more emphasis on the
density of concepts, while "deep drawing" mainly focuses on the dense description of
research phenomena at the descriptive level. Each concept in theory should have a sys-
tematic connection with other concepts. "Theory is a reasonable connection between
concepts and a set of concepts," and each concept should be closely intertwined to form
a unified and internally connected whole [3-4].

The term "digital transformation" was proposed by Coil. Currently, research on digital
transformation abroad mainly focuses on organizational innovation, business model
transformation, competitive advantage establishment, platform or business ecosystem
construction, and other aspects. Ke Guanhong and Lv Hongfen [5] proposed practical
problems such as reduced chip supply, difficulties in digital application of battery raw
material production areas, and urgent need for digital transformation and upgrading of
charging piles based on data related to new energy vehicles in China. Men Feng et al
[6] analyzed four aspects: political environment, economic environment, social envi-
ronment, and technological environment. They believe that although China has made
significant progress in areas such as 5G and intelligent connected vehicles, and the gap
between domestic and foreign brand products is becoming smaller, there are still a se-
ries of constraints and pressures such as technological barriers and market saturation.

2.2 Research Methods

To ensure the reliability and validity of the study, following the principles of typicality
and diversity in sample selection, as well as the availability of data, based on grounded
theory, this paper selects three well-known domestic automotive companies, Chong-
ging Changan Automobile Co., Ltd. (referred to as Changan Automobile), BYD Co.,
Ltd. (referred to as BYD), and NIO Automobile Co., Ltd. (referred to as NIO), to con-
duct a study on the digital transformation process of the automotive industry and extract
elements. In order to ensure the authenticity, richness and reliability of data materials,
this paper collected a large number of first-hand data materials through semi-structured
interviews with the main managers of three automobile enterprises and their suppliers,
partners and consumers, and obtained a large number of second-hand data materials
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through academic literature, enterprise public disclosure materials, industry reports,
media reports, business review articles, micro blogs, WeChat official account tweets,
Zhihu and video platforms. On this basis, data processing was carried out in chrono-
logical order and research topics, and the original data database was established to en-
sure the correctness and integrity of information.

3 DATA ANALYSIS AND MODEL CONSTRUCTION

3.1 Open coding

Open coding refers to the process of encoding the collected raw text data paragraph by
paragraph, sentence by sentence, and word by word, labeling the phenomena described
in the raw data, and further conceptualizing and categorizing the labels. This article
codes three automotive enterprise cases, extracts content related to the research topic
from the original data, and forms corresponding initial categories. As shown in Table
1, a represents the labeling of the original data, aa is the preliminary organization of the
labels, A represents conceptualization, and AA is the initial category formed. To ensure
the reliability of the encoding results, this article uses Nvivo 12 software to encode the
same data text until the concepts and categories are fully saturated.

Table 1. Open coding and results of digital transformation development path

Conceptual- Catego-

Case Research original data records L. .
ization rize
The information technology industry has en- Al: Exter-
tered a stage of commercial profitability, and nal to-the
CHANG China's accession to the WTO and the opening enterprise
AN up of the information industry are approaching. ~ A2: Internal
China's information technology industry, espe-  to the enter-
cially the network communication market, has prise
L. . AA1l:Ente
enormous development potential in reality (al).  A3:Product- rise-Re
The Chinese government provides a favorable  research and rpso o
. u
environment for the development of new energy =~ manufactur-
. . . AA2:Tran
vehicles, from the "Automobile Industry Devel- ing sformin
opment Policy", "New Energy Vehicle Produc- A4: Pre entit g
tion Access Management Rules", "Interim sales-ser- AA3: O}; .
Measures for the Management of Financial Sub- vice ni ati.onfl
N . z -
sidies for Energy Conservation and New Energy =~ AS: Talent ..
BYD . . . optimiza-
Vehicle Demonstration and Promotion" to the reserve tion
soon to be released "Energy Conservation and A6:Strate-

New Energy Vehicle Industry Development gic-partners
Plan (2010-2020)" and a series of relevant poli- ~ A7:Related-
cies issued by the government, which are suffi-  technologies
cient to prove that the government takes practi- AS8: Train-

cal actions(a2) ing system
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From the perspective of practical commercial A9: After
interests, the benefits of investing in electric ve- sales-ser-
hicles are also evident. With the continuous sup- vice

port of favorable policies for pure electric vehi-
NIO cles, the current booming market and potential
market demand are guarantees for sustainable
development in the future, and the technical dif-
ficulties are relatively easy to break through

(@3).

3.2  Spindle coding

Spindle coding refers to further linking the initial categories in open coding based on a
certain logical paradigm, in order to establish potential connections between each cat-
egory, as shown in Table 2.

Table 2. Optimal results of entity recognition experiment test set

Main Category Main Category Connotation Corresponding Categry
Product development and
Key-Link Trans-  Precision innovation based on the char- manufacturing
formation acteristics of the enterprise itself Related-technological inno-
vation
Empowering multiple external and in- Talent Reserve and Training
Basic-Element ternal parties to accelerate the digital
Empowerment transformation of automotive compa- Positive government policies
nies
The process of collaborative achieve- Consistent enterprise goals

Strategic Coor-

o ment of common goals by enterprises
dination & y P

. Strategic partners
based on a shared value proposition glep
Integrate the production ca-
pacity of leading enterprises

Resource sharing between en-

Automobile companies integrate and
Rsource-Sharing  collaborate resources to build a new in-

dustrial chain .
terprises

. . . . Automotive aftermarket ser-
Industrial-chain ~ Reshaping the post automotive industry

. . vices
reconstruction chain

Extension of industrial chain

3.3  Selective encoding

Selective encoding refers to discovering the core category from the main category and
surrounding it to derive the relationships between different categories in the form of
storylines. Through continuous dialogue between literature and textual materials until
no new connections are identified, the core category of this study is extracted as big
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data driving the digital transformation of the automotive industry, as shown in Figure
1.

Value proposition innovation

strategic coordination

Big data empowerment Consistent enterprise goals

Strategic partners

Key link transformation

Product development and manufacturing Resource sharing

Related technological innovation

Integrate the production capacity of leading enterprises
Resource sharing between enterprises
Basic element empowerment
Talent Reserve and Training Mechanism 1

Positive government policies

Industrial chain reconstruction

H Industrial chain optimization
> Extension of industrial chain

Digital transformation

Fig. 1. Selective coding and results of digital transformation development path

34 Theoretical saturation test

Theoretical saturation refers to the absence of new concepts and categories when re
encoding additional relevant data. This article will import the reserved three second-
hand materials into Nvivo 12 for re coding, and no new concepts or categories have
emerged. The coding results are basically consistent with the impact mechanism model
of empowering government behavior on industrial chain construction. This indicates
that the theoretical framework constructed in this article has passed the theoretical sat-
uration test and has certain practical explanatory-power.

4 CASE ANALYSIS AND DISCUSSION

By analyzing case data of digital transformation driven by big data in the automotive
industry, the empowering behavior of big data in promoting the restructuring of the
automotive industry chain was clarified, and it was found from the case data that enter-
prise collaboration models play an important role.BYD has developed new energy ve-
hicles through its own technological accumulation and research and development of
battery systems, standing out in the market with uneven quality and high failure rates
of domestically produced cars. At the beginning of its official establishment, NIO es-
tablished a global high-end electric vehicle brand strategy.Basic element empowerment
refers to the empowerment of multiple external and internal factors to accelerate the
digital transformation of automotive enterprises, including talent reserves and training
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mechanisms, as well as favorable government policies, providing basic resources for
promoting the automotive industry chain. "Digital transformation” is the key to
Changan Automobile's transformation from a traditional manufacturing enterprise to a
technology company.

5 CONCLUSIONS

5.1 Research Conclusion

Based on existing research, this article uses big data technology and standardized
grounded theory coding techniques. Through multiple case studies, it is found that:
firstly, the development path of digital transformation driven by big data in the auto-
motive industry mainly promotes the optimization and reconstruction of the automotive
industry chain through key link transformation and basic element empowerment.
Among them, the transformation of key links includes product research and develop-
ment, manufacturing, and related technological innovation; The empowerment of basic
elements includes talent reserves and training mechanisms, as well as favorable gov-
ernment policies. Secondly, the transformation of key links is the core of promoting the
optimization and reconstruction of the automotive industry chain, and the empower-
ment of basic elements provides basic resources for promoting the automotive industry
chain. Finally, innovation in the value proposition of on chain enterprises includes stra-
tegic collaboration and resource sharing, both of which play an intermediary role in
promoting the optimization and reconstruction of the automotive industry chain through
big data technology, improving the efficiency of enterprise transformation.

5.2 Suggestions

Based on the above conclusions, this article proposes the following policy recommen-
dations:

The government needs to accurately identify the foundation of the automotive in-
dustry and provide strategic support from the perspective of industry chain construc-
tion. Local governments need to accurately identify the foundation of the automotive
industry, adhere to market orientation and enterprise entities, comply with market de-
velopment laws, choose digital transformation enterprises with their own advantages
for strategic support, and also support new energy vehicle enterprises that have im-
portant impacts on national economic security and future development.
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