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Abstract:

This thesis explores the disruptive transformation of the automotive industry, focusing on the
rise of Chinese battery electric vehicles (BEVs). It assesses how physical resources, technolog-
ical advancements, and robust governmental support have catalyzed the success of Chinese
BEV manufacturers, leading to global market share growth. Utilizing a mixed-methods ap-
proach that includes a literature review, market data and expert interviews, the research outlines
the strategic execution behind this industry shift. The findings highlight a systematic, strategic
approach rather than coincidence, and suggest significant implications for the future global

competition in the automotive sector.
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1 Introduction

1.1 Relevance of the Topic and Motivation

“I believe the auto industry will change more in the next five to ten years than it has in the last
50” — Mary Barra, CEO of General Motors (Barra 2016). The automotive industry is in the
midst of the most disruptive transformation of its history. The contemporary era is distinguished
by technological developments such as electric propulsion systems, autonomous driving, and
software-defined vehicles. While the internal combustion engine (ICE) has been dominant for
the last 100 years, the Volkswagen scandal seemed to be a turning point with more than 11
million diesel-powered vehicles being affected by manipulation software, causing incorrect
emission testing results (Backhaus 2022). A recent automotive study comprising over 27,000
global regular mobility users from 15 countries revealed that 42% of respondents expressed a
preference for an electric vehicle (EV) as their next purchase (Mc Kinsey & Company 2024).
The shift to battery electric vehicles (BEVs) is also evidenced by a 108% increase in global
BEV sales in 2021 (Backhaus 2022). Furthermore, consumers’ priorities are increasingly ori-
ented towards flexibility, sustainability, and connectivity. This results in higher relevance of
innovative business models, as evidenced by an anticipated expansion of the global mobility as
a service market with a compounded annual growth rate (CAGR) of 35.6% from United States
Dollar (USD) 103.23 billion in 2022 to USD 1.2 trillion in 2030 (Grand View Research 2022).
This dynamic environment forces traditional players to rethink their strategic approaches and
product portfolios to satisfy consumer needs. At the same time, it provides a unique opportunity
for new market entrants to gain a foothold. The most recent events demonstrate that established
original equipment manufacturers (OEMs), are encountering significant challenges in achiev-
ing their targeted sales volumes, resulting in overcapacities in production (Behrmann, Ainger,
and Raymunt 2024). The Volkswagen Group, which retains its position as the world's largest

automaker by revenue (USD 322.3 billion in 2023), has announced its intention to close plants
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in its home market of Germany for the first time in history (Murphy and Schifrin 2024). This
represents a turning point not only for the company but also for the automotive industry in
Europe as a whole. Other traditional players show similar symptoms. Stellantis, for example,
faced more than a 33% decline in its production volume in Italy and an overall 50% cut of its
net profits for the first half of 2024 (Behrmann, Ainger, and Raymunt 2024). Several challenges
can be seen as causes for these symptoms. Firstly, the global economy was hit by the Covid-19
pandemic and two major wars in recent years (Kearney 2023). Secondly, established OEMs in
Europe are experiencing difficulties in meeting expectations for developing new, high-standard
supporting technologies in-house, which are necessary for mastering automotive transfor-
mation. Volkswagen, for instance, was forced to partner with Xpeng from China and Rivian
from the USA in order to be competitive in the software environment (Reuters 2024). Lastly,
serious new competition has entered the playing ground, especially in the field of BEVs. Market
penetration rate of BEVs has nearly reached 25% in 2023 in China, the largest automotive sales
market. On a global scale, the trend towards BEVs is also clear: While in 2020 only 3% of
vehicles sold globally were battery electric, the share increased to 12% in 2023 (Ritchie 2024).
This is particularly relevant since for the first time in history, Chinese automakers are posing a
serious threat to traditional Western brands as they offer BEVs at comparable quality but
cheaper prices across all vehicle segments, as evidenced by a study conducted by McKinsey
(Heineke, Kampshoff, and Méller 2024; Yang, Gu, and Zi Ling Tan 2023). In 2023, Chinese
manufacturer BYD achieved a global market share of 15.6% in BEV unit sales, which is more
than three times that of the leading company from Europe, Volkswagen (Statista 2023). This
work analyzes the root of the success of Chinese OEMs in the BEV segment as, from a Euro-
pean perspective, understanding this is critical to maintain competitiveness in one of Europe’s
most significant industries with a 7% contribution to the gross domestic product (GDP) of the

European Union (EU) (European Commission 2024a).
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1.2 Research Question

This thesis provides detailed insights into the Chinese BEV industry and examines its unique
factor conditions leading to its success, with a particular focus on the following three areas: (1)
Physical Resources and Labor Dynamics, (2) Technological Innovation and Strategic Integra-
tion, and (3) Government Support and Regulatory Frameworks. The objective is to address the
following research question (RQ): What are the key success factors that have contributed to the
rapid growth in global market share of the Chinese BEV industry, and what are future impli-
cations for the automotive sector? In addition to an analysis of existing literature and data re-
sources, this work will provide value by incorporating first-hand insights from renowned ex-

perts in the field to close existing research gaps and present a more complete picture.

1.3 Overview of the Global Automotive Industry

As of 2023, the global automotive industry market was valued at USD 3,565 billion and is
projected to grow at a CAGR of 6.8% reaching a total market size of USD 6,861 billion in 2033
(Spherical Insights 2024). Its relevance to the global economy cannot be understated. In Europe,
the automotive industry alone contributes 7% to the European GDP and is responsible for 6.1%
of total EU employment (Cornet et al. 2023). The current state of the global automotive industry

is visualized in Figure 1 below, by breaking it down into four distinct geo-regions.

Global automotive industry overview by region, 2023 [in units k and %]

Americas
Europe Asia Rest of world

a*”"} » a ‘

e n 18,688 (+2.5%) 15,177 (-0.8%) 45,832 (+3.0%) 5,037 (-1.6%)

Vehicle prod. in 23

e 15,643 (+2.1%) 14,233 (-1.8%) 52,672 (+2.9%) 3,745 (-1.9%)
<o <o (ﬂ.\
0D 2229 (11.9%) @ 1,476 (9.7%) L0 5139 (11.2%) 0 724 (14.4%)
TOYOTA TOYOTA TOYOTA

Top 3 OFEMs by total

salesin 2023 & @D 2,176 (11.6% w924 (6.1% 2,937 (6.4% 537 (10.7%

116% 0 1% @D 2936w HAT 570070
£ 2,008 (10.7%) N 902 (5.9%) $ 2,597 (5.7%) @ 526 (10.5%)

TOYOTA SUZUKI

Figure 1: Global automotive industry overview, 2023 [in units k and %] (own illustration, based on MarkLines 2024a).

As of 2023, the Asian automotive market is the largest globally, with 45.8 million vehicles sold
6
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and 52.7 million vehicles produced within the region. These figures underscore the economic
importance of Asia as both a critical market for foreign OEMs and a major production hub for
vehicles with global sales destinations. Vehicle sales and production in the region have experi-
enced notable growth, with CAGRs of 3% and 2.9%, from 2010 to 2023 respectively. This
growth is largely driven by the expanding middle class across various Asian countries, posi-
tioning Asia as the most significant market for many OEMs (Hong and Park 2020). Toyota
maintains a dominant presence in the Asian market, with over 5.1 million vehicles sold in 2023,
representing a market share of 11.2%. This figure is particularly notable when compared to the
combined 12.1% market share of the second and third-largest OEMs, BYD and Suzuki. Toyota
leads vehicle sales in the Americas as well, where it sold 2.2 million vehicles in 2023.

The Americas, the second-largest automotive market globally, experienced 18.7 million vehi-
cles sold in 2023, with a CAGR of 2.5% in sales and 2.1% in production between 2010 and
2023. However, unlike the more fragmented Asian market, the top three OEMs in the Americas,
Toyota, Ford, and Chevrolet, account for 34.2% of the total market share. While the automotive
production industry has its roots in the Americas, particularly in the US due to the influence of
Henry Ford and the Ford Motor Company (Caf Dowlah 2018), the region's role as a production
center has diminished. In 2023, 15.6 million vehicles were produced in the Americas.

A comparable number, 14.2 million, were produced in Europe that same year. Despite its rela-
tively small population, Europe’s vehicle production is significant. However, it has been on a
decline, with a negative CAGR of 1.8% since 2010. This decline can largely be attributed to
the fact that the European market was hit especially hard by the Covid-19 pandemic and has
experienced a slower recovery compared to other regions (Musa et al. 2023). The European
market is also fragmented, with the top three OEMs - Volkswagen, Renault, and Toyota - hold-
ing 21.7% of the market share, led by Volkswagen with 1.5 million vehicles sold in 2023. The

rest of the world (ROW) accounted for 5.0 million in vehicle sales and 3.7 million in production.
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With significant sales markets being Brazil (2.2 m vehicles sold) and Australia (1.2 m vehicles

sold) and production hubs being in Brazil (2.2 m vehicles produced) and Argentina (0.6 m

vehicles produced).

Change in total vehicle sales and production per region, 2010 — 2023 [in %]
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Figure 2: Change in total vehicle sales and production per region, 2010-2023 [in %] (own illustration, based on MarkLines
2024a).

The four automotive markets differ in size and levels of fragmentation and exhibit distinct his-
torical growth patterns in both production and sales. As previously mentioned, the European
automotive market was among the most impacted by the Covid-19 pandemic. This is illustrated
in Figure 2, which displays the percentage change in vehicle sales and production across the
Americas, Asia, Europe and the ROW from 2010 to 2023. Asia experienced robust growth in
both sales and production until 2016, when sales stagnated, followed by production stagnation
in 2017. Europe, on the other hand, exhibited slower, but steady growth in both sales and pro-
duction until the onset of the pandemic. ROW experienced a decline in both metrics until 2016,
after which it began to recover. Following a challenging 2019, which saw global automotive
production decline to below 87.1 million vehicles, ending a decade of continuous growth, the
industry faced an unprecedented crisis in 2020 due to the Covid-19 pandemic which resulted in
prolonged shutdowns across much of the automotive sector and its extensive global supply
chain, making 2020 the most severe crisis the industry has ever faced (OICA 2020a). While all

8
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markets were significantly impacted by the pandemic, the paths to recovery varied widely
among the four regions. Asia recovered most rapidly, with minimal disruptions and has since
surpassed its pre-pandemic sales and production levels. In contrast, other regions faced a more
prolonged recovery, worsened by supply-chain challenges such as semiconductor shortages,
the Russian invasion of Ukraine and rising material and energy costs, which all contributed to
further declines in 2022 (Mogge and Daniel 2022). Although these issues have largely been
addressed, both sales and production in these regions remain below their pre-pandemic levels.
The automotive industry has undergone significant transformation and disruption in recent
years, with the Covid-19 pandemic serving as a major catalyst. Asian OEMs, already on a tra-
jectory of growth, seem to have navigated these challenges more effectively than their global
counterparts, solidifying their position as dominant players in the global automotive industry.
2 Methodology

This thesis adopts a mixed-methods approach, specifically an explanatory sequential design,
which integrates both primary and secondary research methods to provide a comprehensive
analysis of the RQ (see Appendix 1: Methodology overview (own illustration)). This approach
is grounded in the concept of triangulation which enhances the credibility of findings by com-
bining multiple data sources (Creswell and Plano Clark 2007). The research process was initi-
ated by the collection of qualitative and quantitative secondary data. A thorough literature re-
view was conducted to identify key success factors of the Chinese BEV industry highlighted in
existing studies. Additionally, recent market, media, and dataset analyses were included to cap-
ture the latest industry developments, providing valuable insights not yet fully reflected in aca-
demic literature. The findings gained from this secondary research informed the subsequent
primary research phase and supported the development of an interview guide for industry ex-
perts. Through semi-structured interviews, the insights from secondary research were either

validated, expanded, or questioned. Finally, a comparative analysis was undertaken between
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the secondary and primary data, aiming to derive a well-rounded conclusion, including both

perspectives.

2.1 Secondary Data: Literature Review

To identify existing relevant academic work and establish a knowledge base, a literature review
was carried out. The systematic approach outlined by Watson and Webster (2002) was used as
a framework to obtain an accurate overview of the available literature (see Appendix 2: Sys-

tematic literature review (own illustration based on Webster and Watson, 2002)).

2.1.1 Search Strategy

Initially, related articles within the same subject area were identified to determine relevant jour-
nals and refine the scope of the review. Based on this preliminary analysis, a search string was
developed, consisting of carefully selected keywords representative of the core themes (see
Appendix 3: Combination of keywords used to search the database (own illustration)). The
keywords form the three categories: (1) EV industry, (2) China’s role in the EV market, and (3)
Potential success factors. The created search string can generate a variety of combinations from
the keywords of the three categories, e.g., searching for a paper that revolves around the key-
words “Electric Vehicle”, “China”, and “Competitive Advantage”. The specified keywords
were checked for occurrence in the title, abstract and author keywords of an article. The use of
the asterisk (*) for each keyword in the search string enabled the inclusion of word variants and
broader results.

Additionally, the journal archives for Journal of International Business Studies, Journal of
Business Research, Asia Pacific Journal of Innovation and Entrepreneurship, and Journal of
Cleaner Production have been searched for relevant studies. These journals were chosen due
to their high impact factor (Clarivate 2024) and their relevance to the research topic, particularly
in areas such as electric mobility and international business strategies. Only articles, proceeding

papers and reviews published since 2015 are considered for the initial identification phase. This
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specific year was selected due to the introduction of the "Made in China 2025" initiative, which
aims to establish China's status as a global leader in high-tech industries, with the automotive
sector playing an important role and solidified China’s commitment to electric and fuel cell
vehicles. Studies published after this milestone are expected to offer greater relevance, as they
reflect the most current developments and shifts within the automotive industry following the
policy’s introduction. Nonetheless, forward and backward citation searches were employed to

incorporate relevant literature published prior to this period.

2.1.2 Procedure

Using the explained search string, illustrated in Appendix 3: Combination of keywords used to
search the database (own illustration), the Web of Sciences database was searched. Web of
Science is a multidisciplinary research database that provides access to high-quality, peer-re-
viewed scholarly articles, citation data, and comprehensive indexing across sciences. The re-
sulting 443 records and the 21 records identified in journal archives were then evaluated for

relevance and usefulness in three steps (see Figure 3).

443 records identified
through database searching

______________________________________ l T

21 records identified
through journal searching

Identification

Screening _
464 records before removing N 26 records
duplicates & non-english records excluded
v
438 titles & abstracts N 351 records
screened for relevance excluded
Eligibility 87 records screened R 63 records
In detail 4 excluded
v
24 records before using forward 15 records
and backward searches included
Y
39 records included in
literature review

Figure 3: Flow chart of literature identification (own illustration).

In the first step, duplicates as well as non-English records were removed, and the title was
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screened for relevance, i.e. record must meet both of the following criteria:
e Record must address EVs within the automotive industry, covering areas such as market
growth, technological advancements, or strategic developments.
e Record must include discussions of China or Chinese OEMs, offering insights into their
impact and role in the global EV market.
In the subsequent detailed filtering, the articles initially classified as relevant were reevaluated
by checking the abstract and content with one additional criterion:
e Record must mention or analyze key success factors in the Chinese EV industry, high-
lighting areas enabling the competitive positioning of Chinese OEMs.
In the last step, the database was expanded using forward and backward search and supple-
mented with /5 additional findings. This results in a total number of 39 records considered

relevant for our academic knowledge base.

2.2 Secondary Data: Market, Media and Data Analysis

For the analysis of market reports, media coverage, and datasets, a consistent search strategy
was applied, building upon the structured approach used in the literature review. Key search
terms and themes were carried over to ensure alignment across all data sources. Credible outlets
such as renowned consulting firms (e.g., McKinsey, Boston Consulting Group), financial news
platforms (e.g., Bloomberg, Reuters), and industry databases (e.g., MarkLines, International
Energy Agency) were prioritized. Each source was assessed for relevance and credibility within
the EV industry and the context of Chinese OEMs. The collected data was synthesized through
thematic analysis, identifying key trends and insights. For automotive sales and production data,
MarkLines served as the primary source. MarkLines is a comprehensive data search platform
offering a database that covers vehicle sales in 62 countries (accounting for 96% of global sales)
and production data from 43 countries (representing 97% of global production) (MarkLines

2024a). For this thesis, sales and production data from 2010 to 2023 was downloaded in an
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Excel format, containing 55,588 and 6,734 data row entries, respectively. To extract more de-
tailed insights, additional parameters were included. For sales data, the brand's country and
region of origin, as well as the region of sale, were added. Vehicle types and powertrains were
also categorized for improved clarity. In production data, similar parameters were included,
excluding powertrain variations. MarkLines provided the foundation for all sales and produc-
tion figures, ensuring consistency and comparability throughout the analyses in this thesis. A
detailed breakdown of the data, along with the applied parameter adjustments, is provided in
Appendix 4: MarkLines classification of countries and continents (MarkLines 2024a)4, Appen-
dix 5: MarkLines classification of cars, busses, trucks and others (MarkLines 2024a), Appendix
6: MarkLines classification of powertrain type (MarkLines 2024a), Appendix 7: MarkLines
sales data analysis (MarkLines 2024a)7, Appendix 8: MarkLines production data analysis
(MarkLines 2024a), and Appendix 9: MarkLines sales market share analysis China (MarkLines

2024a)9.

2.3 Primary Data: Expert Interviews

To integrate the opinions and knowledge of experts from the field into the thesis, qualitative
expert interviews were conducted. The interviews followed a semi-structured approach so that
additional suggestions from the experts interviewed could be incorporated (Kallio et al. 2016).
A guideline was used to ensure that similar and complete information is collected from the
various interviewees. Each interview was conducted in the form of a video call. For the docu-

mentation of the interview, an audio recording was made and transcribed to minimize data loss.

2.3.1 Expert Selection

The selection of interview partners significantly determines the quality of information in the

expert interview. The following criteria were therefore used in the search for interview partners:
e Does the expert have valuable information and is he or she able to present it precisely?

e Is the expert available and willing to provide information?

13
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In order to reduce subjective perceptions, multiple interviewees were consulted. To minimize
bias, interview partners from various relevant entities and fields of activity were surveyed
(Gléser and Laudel 2010). The selection includes experts who have gained experience in the
automotive or EV sector, knowledge of government policies and regulatory frameworks, or a
research background in sustainable technologies and market dynamics particularly relating to
the success of Chinese OEMs. In addition to existing contacts, professional social platforms
such as LinkedIn were used for the acquisition of experts. Ultimately, the selection process
resulted in 13 interviews of renowned experts, who can be found anonymized in Appendix 10:

Overview of interviewees (own table)10.

2.3.2 Interview Guide

An interview guide was created and followed carefully to ensure depth and clarity in data col-
lection (see Appendix 11: Guide for semi-structured expert interviews (Hornstein, Schallen-
berg, and Schauer 2024)). The guide documented general information such as the expert's back-
ground, job title, and interview details, which provided context for the analysis. An introduction
followed, which was used to establish ethical compliance by securing consent, explaining con-
fidentiality, and providing an overview of the research objectives to align expectations. The
core of the interview consisted of thematically organized questions in four areas: (1) Introduc-
tory Questions, (2) Physical Resources and Labor Dynamics, (3) Technological Innovation and
Strategic Value Chain Integration and (4) Government Support and Regulatory Frameworks,
each with a set of pre-defined questions, used to guide but not limit the interview process. Fi-
nally, the final section summarized key findings, invited additional reflections, and thanked the
expert, ensuring a professional and collaborative conclusion. This structured approach balanced

focus and flexibility, enabling the collection of rich insights.
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2.3.3 Data collection and Analysis

The data collection was carried out through the transcription of the recorded interviews. A qual-
itative content analysis following the summarization method according to Mayring (2015) was
applied to evaluate the expert interviews. This method involves systematically reducing the
material while preserving the core content, creating an abstracted but representative body of the
source material. The analysis was conducted in several steps. In the first step, the statements
from the expert interviews were collected and paraphrased according to the Z1 rule. Non-con-
tent-bearing text elements were removed, and all statements were translated into a uniform lin-
guistic level. The paraphrased statements were then transformed into grammatical shorthand.
In the second step, the statements were generalized according to the Z2 rule, further abstracting
and generalizing the content. The third step involved reducing the material following the Z3
rule, where paraphrases with similar content were merged, and non-relevant paraphrases were
removed to further condense the material. If necessary, this reduction process could be repeated
(Z4 rule). This summarization process resulted in a category system with thematic structuring.
The full analysis following Mayring’s approach is presented in Appendix 12: Expert interview
analysis according to Mayring, which details the /7 clusters that emerged from the expert in-

terviews.

3 Background Information on the Chinese Automotive Industry

3.1 Historical Evolution: Emergence of the Chinese Automotive Industry

While the Chinese automotive industry today represents one of the largest and most important
players within the global market, up until the late 1970s, there was basically no passenger car
production in China (Holweg, Luo, and Oliver 2009). The rise of the Chinese automotive in-

dustry can generally be segmented into five phases that can be seen in Figure 4.
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Figure 4: History of China's automotive industry (own illustration, based on IMD 2024).

Inception: After the Chinese Communist Revolution, the development of China's automobile
industry was slow, hindered by civil war and limited market competition. Early growth in the
1950s relied heavily on Soviet assistance, including the establishment of the First Automobile
Works (FAW) in 1953, which began producing Jiefang trucks in 1956 and Hongqi sedans in
1958 for government and military use (First Automobile Works 2020). Other vehicle assembly
factories emerged in the 1950s and 1960s in cities like Beijing, Shanghai, Nanjing, and Jinan,
with the Second Automobile Works (now Dongfeng) founded in 1968 (Dongfeng Motor 2024).
In the 1970s, China’s international relations evolved, marked by its change in representation in
the UN in 1971 and the normalization of China-US relations in 1978. After chairman Mao's
death in 1976, Deng Xiaoping shifted the focus from political to economic priorities, adopting
the slogan “Developing Productive Power” The transition from a planned to a market economy
gave local governments more autonomy, leading many to prioritize the automotive industry,
which drove increases in production and product variety (Holweg, Luo, and Oliver 2009).

Expansion: In July 1979, China enacted its first Law on Joint Venture Using Chinese and For-
eign Investment, aimed at attracting foreign technology and capital. China focused on limiting
imports while boosting local production through joint venture (JV) agreements, which contrib-
uted to the country's rapid economic growth (Zhao 2022). Notable collaborations included a

1983 contract with American Motors Corporation to produce Jeep vehicles in Beijing (The New

16



Group Section

York Times 1984), a 25-year agreement with VW in 1984 to make passenger cars in Shanghai
(Volkswagen 2024) and a similar deal with Peugeot in Guangzhou (Stellantis 2020). However,
these early JVs mainly involved assembling vehicles from knock-down kits, limiting China's
access to foreign technology. By the late 1990s, eight JV enterprises were producing passenger
cars in China, including Shanghai Volkswagen, FAW-Volkswagen and Beijing Jeep (Chang
2009). A more comprehensive overview of Sino-Foreign JVs can be found in Appendix 13:

Sino-Foreign joint ventures, 1983—-1992 (Yuan Jia-Zheng and Carles Brasé Broggi 2023).

Transformation: In 1994, the Chinese government designated the automotive industry as a “Pil-
lar Industry” to drive the national economy. This decision was based on its links to sectors like
metallurgy, petroleum, chemistry, electronics, and textiles, aiming to push enterprises toward
greater specialization and coordination. This led to the Automotive Industry Policy with four
main goals: (1) Establish large-scale producers of saloons and light trucks, (2) Improve the
components industry, (3) Develop product innovation, and (4) Promote individual car owner-
ship. The policy also addressed local content, environmental concerns, and foreign investment
conditions (Holweg, Luo, and Oliver 2009). While JVs were critical to early industry develop-
ment, the policy formally restricted foreign companies to a maximum of 50% ownership and
two JVs per vehicle type, aiming to protect domestic firms by fostering technology transfer and
managerial expertise (IMD 2024). Despite these restrictions, more JVs were established, which
are detailed in Appendix 14: Sino-Foreign joint ventures, 1993-2001 (Yuan Jia-Zheng and
Carles Braso Broggi 2023). The 1990s also saw the rise of private companies, which disrupted
state-owned enterprise (SOE) monopolies. Companies like Geely, Great Wall, and BYD clas-
sified as independent Chinese manufacturers and sought to develop local competition. Some
retained partial state ownership, while supplying both SOEs and non-SOEs. SOEs continued to
control international technology transfers, but non-SOEs were encouraged to compete and

boost market supply (Yuan Jia-Zheng and Carles Brasé Broggi 2023). A list of independent
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Chinese automobile manufactures can be found in Appendix 15: Independent Chinese Auto-
mobile manufacturers (Yuan Jia-Zheng and Carles Brasé Broggi 2023).

Rapid development: China joined the WTO in 2001, marking a significant turning point for the

general Chinese economy and the automotive industry (Ke 2022). Following China's entry into
the WTO, automotive tariffs were gradually reduced, significantly reshaping the market. For-
eign manufacturers introduced their latest models to the Chinese market, offering consumers a
wider selection of vehicles at competitive prices. As a result, demand surged, and competition
intensified within the industry. By 2006, import tariffs on complete vehicles were lowered from
80 to 100% before WTO entry to 25%, while local content requirements were reduced from
40% in first year of production to no required ratio after WTO entry (Holweg, Luo, and Oliver
2009). In January 2007, China overtook Japan to become the world's second-largest vehicle
market, following the US, driven by a 37% surge in car purchases (China Daily 2007). Follow-
ing the 2007-2008 global financial crisis, the Chinese government introduced policies to boost
car sales, including a car-scrappage scheme and reduced sales tax on smaller vehicles. These
measures lead to significant demand for cars with engines under 1.6 liters, leading to a doubling
of production and sales in 2009 and 2010 and a swift recovery from the financial crisis. Both
the scrappage scheme and tax discount ended in late 2010 (Baker and Hyvonen 2011).

Upgrading: In 2010, China became the largest automotive industry, after surpassing the US and
selling more than 16.5 million vehicles (MarkLines 2024a). From 2010 onwards, the Chinese
automotive industry has experienced unprecedent growth, both in total vehicle sales and pro-
duction, which is detailed in Figure 5. From 2010 to 2017, total vehicle sales in China increased
from 16.5 million to 27.3 million units, while production rose from 16.8 million to 27.4 million
units, reflecting CAGRs of 7.4% and 7.3%, respectively. This growth was halted by the pan-

demic, which caused three consecutive years of declining sales and production.
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Figure 5: Vehicles sales by powertrain and total vehicle production in China, 2010-2023 [in units k and %] (own illustra-
tion, based on MarkLines 2024a).

However, China recovered quickly, achieving record highs in 2023 with 28.8 million vehicles
sold and 28.9 million produced. When compared globally, China’s automotive growth is espe-
cially striking. Between 2010 and 2023, China achieved a CAGR of 4.4% in vehicle sales and
4.3% in production, nearly double that of the Americas, which posted CAGRs of 2.4% in sales
and 2.1% in production. In contrast, Europe experienced negative CAGRs of -0.8% in sales and
-1.8% in production. China has become the dominant force in global automotive production,
accounting for 33.5% of all passenger vehicles produced worldwide. The rise of BEVs in China
has been particularly notable. In 2023, BEVs made up approximately 21.7% of all new vehicle

sales in China, far exceeding the 13.4% share in Europe and the 7.1% in the Americas.

3.2 Status quo: Significance of the Chinese Automotive Industry

In 2022, China had a GDP of USD 17.9 trillion (Trading Economics 2024) with 10% being
attributed to the automobile gross output (Ji 2022), making the industry one of the most signif-
icant drivers of the country’s economy today. To put this in perspective, in Europe, traditionally
one of the leading regions for the sector, the automotive industry's contribution to GDP is 7%,
which is USD 0.68 trillion less in absolute terms than in China (European Commission 2024a).

In addition, the global market share of Chinese brands is expected to grow from 21% in 2024
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to 33% in 2030, according to an automotive report by AlixPartners (Koenig 2024). To under-

stand the significance of the industry in China today, several factors should be examined:

Domestic Market Size: The international comparison confirms what has been suggested earlier
in this thesis: China is the world's largest single country market for passenger car sales, ac-
counting for 56% of Asia's revenues and surpassing the continent of Europe by USD 100 billion
(see Figure 6) (Statista 2024). Interestingly, China's motorization rate (number of vehicles in
use per 1,000 inhabitants) of 223 is significantly lower than that of the Americas (average of
443) and Europe (average of 518), while it has the second highest average annual growth rate
after Vietnam at 14% (OICA 2020b). The Chinese automotive market is expected to become

even more important in the future as individual mobility becomes more widespread.
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Figure 6: Passenger car revenue, 2023 [in USD billion], and motorization rate, 2020 [in vehicles per 1,000 inhabitants], by
location (own illustration, based on Statista 2024, OICA 2020b).

Brand Shares in China (ICE vs. BEV): A closer examination of the Chinese passenger car mar-

ket reveals two distinct profiles for the ICE and BEV segment. Established international players
continue to maintain a dominant role in the ICE segment, with a sales share of 45% and
Volkswagen alone controlling 11% of the Chinese market in 2023. In contrast, Chinese players
have gained a leading position in the Chinese BEV market, with a sales share of 60% and the
top two brands, BYD and GAC, controlling more than 30% of the BEV market (see Figure 7)

(MarkLines 2024a). While particularly western companies enjoyed a competitive edge through
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superior brand images and ICE technology in the past, the playing field has changed for BEVs.
Local buyers prefer domestic models due to cost and technology advantages, enabled by an
increased focus on EVs by local brands (Shiv Shivaraman 2024). This trend is expected to gain
further importance in upcoming years, with the BEV penetration rate in China projected to

increase from 22% in 2023 to over 45% in 2030 (Goldman Sachs 2024).
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Figure 7: Brand shares for passenger car sales in China, 2023 [in %] (own illustration, based on MarkLines 2024a).

International Significance of Chinese Automotive Industry: In addition to the domestic success

of Chinese OEMs in the BEV segment, there has been a notable increase in vehicle exports,
from one million units in 2020 to 4.9 million units in 2023. As a result, the country became a
larger exporter than Germany and Japan. This development is promoted by exports of EVs,
which constituted a 25% share of total exports in 2023, up from 15% in 2021 (Buchholz 2024).
While the automotive sector in Asia overall accounts for a substantial proportion of global sales,
China is the primary contributor of the continent, with a 21.9% share. This establishes the coun-

try's industry as the largest in the sector (see Figure 8) (MarkLines 2024a).

Americas Europe Rest of Asia China

A
100%

Industries’Global
Sales Share

Figure 8: Global vehicle sales share of China's automotive industry in the international comparison, 2023 [in %] (own illus-
tration, based on MarkLines 2024a).
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Global Expansion Outlook for Chinese OEMs: Chinese OEMs primarily focused on the domes-

tic and less developed markets in the past. Current efforts, however, show an increased targeting
of global key markets, including North America and Europe (Deloitte 2022). A detailed exam-
ination of vehicle launch schedules proves an initial prioritization of Europe with 17 out of 30
analyzed major brands having already entered the market or announced their vehicle launches
for the future, compared to six in North America (see Figure 9) (MarkLines 2024c). Expansion
strategies include a primary trial phase of exporting to local markets from China with sales
partnerships and, if successful, subsequently opening factories and implementing independent
sales organizations to build up more agile supply-chains and reduce trade tariffs (Reuters 2024a;

Fletcher and Urquhart 2024; Hedin Mobility Group 2024).
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Figure 9: International expansion overview of Chinese OEMs for Europe and North America (own illustration, based on
MarkLines 2024c).
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4 Unique factor conditions of Chinese BEV industry

4.1 Physical Resources and Labor Dynamics

This chapter examines three key success factors: China’s access to physical resources, its refin-
ing industry and labor force characteristics and their corresponding influence on Chinas BEV
industry. The initial research is mainly based on analysis of secondary data, which is later ver-
ified and expanded through expert interviews to provide further insight into these factors and

their impact, an approach also followed in chapter 4.2 and chapter 4.3.

4.1.1 Secondary Data: Literature Review and Data Analysis

With China’s early transition towards BEVs, its automotive industry faced a historical shift,
which dramatically altered the structure of the automotive value chain and the vehicle manu-
facturing process. Perhaps one of the most challenging aspects of the ICE to BEV transfor-
mation is the change in raw materials used in the production process. While certain production
characteristics remain unchanged, several areas, especially battery and electric powertrain op-
erations, are entirely new and require both new production processes and inputs (Smith et al.

2022). The difference in materials used for an ICE vs BEV can be seen in Figure 10.

ICE material composition [% of 1,600kg vehicle] BEV material composition [% of 1,800kg vehicle] Critical difference [in kg]
Aluminum +120
Manganese pqp Copper +45
Cooper
Manganese +13
Rubber Graphite +73
Nickel +42
. Steel/Iron P17 Cobalt +12
Plastic
Lithium +9
Steel/Tron | Neodymium +0,6
Aluminium Dysprosium 40,2
I
Rubber 2 Rhodium 0,002
Plastic °©
Platinum -0,005
I Palladium -0,005

Figure 10: Material composition of ICE vs BEV (own illustration, based on Porsche Consulting 2024).

The variation in engine and transmission systems between ICE vehicles and BEVs results in a

significantly changed material composition. BEVs lack the engine and transmission found in
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ICE vehicles, which require a complex assembly of casted parts typically made from steel and
iron. Instead, BEVs use lightweight materials such as aluminum and composites to offset the
weight of the heavy battery (Billy and Miiller 2023). While steel and iron account for approxi-
mately 1.1 tons in ICE vehicles, they now only constitute about 0.8 tons in comparable BEVs.
In addition, BEV production relies heavily on materials such as lithium, cobalt, and nickel.
Lithium provides the high energy density required for battery storage, while cobalt and nickel
enhance the battery's stability and capacity with materials like neodymium and dysprosium be-
ing used in permanent magnet (Turcheniuk et al. 2021; Junne et al. 2020). This shift in material
composition, though not a direct success factor, required major greenfield investments and may
have acted as a catalyst. Although BEVs require fewer raw materials over their lifetime due to
the lack of continuous fuel consumption, their initial production is resource intensive, especially
when it comes to sourcing metals for batteries (Parikh, Shah, and Prajapati 2023). Therefore, to
ensure a stable supply chain for BEV production, the Chinese government in cooperation with
domestic OEMs has strategically secured access to critical materials both domestically and
abroad. An overview of materials found in mainland China (dark red) and their respective ap-
plications, as well as other countries that act as significant suppliers of critical raw materials

used in automotive production (light red), can be seen in Figure 11.

Main supplier countries of critical raw materials in automotive production China material deep dive
% of total

Material supply Main application in automotive
Graphite 65% Battery components
Neodymium  70% Permanent magnet synchronous motors
Dysprosium  70% Permanent magnet synchronous motors
Fluorspar 56% Battery & aluminum components
Phosphorus 74% Washes & anti-wear additives
Fluorspar 56% Battery & aluminum components
Vanadium 62% Steel drivetrain components & chassis
Titanium 43% Brakes, valves, rims, rods & exhausts
Tungsten 86% Tire studs, ball joints, brakes & crank shaft
Magnesium 91% Gearbox, headlights, steering & air bags
Bismuth 70% ‘Windshield
Antimony 56% Battery, clutch & brake components
Gallium 94% Onboard charger & converter
Arsenic 44% Battery components & semiconductors
Scandium 67% Chassis, housings, battery trays & suspension
Silicon metal  76% Aluminum components & semiconductors

Figure 11: Relevant automotive materials coming from China (own illustration, based on European Commission 2023b and
United States Department of Energy 2023).

While significant amounts of materials used in automotive production come from the Americas
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(such as copper and lithium), Africa (manganese and cobalt), Australia (aluminum and lithium),
and Russia (nickel and cobalt), China is home to a wide range of minerals critical to the sector.
As previously discussed, further important materials in BEV production are graphite, neodym-
ium, and dysprosium, of which China supplies approximately 65%, 70%, and 70% of the global
total, respectively. In addition, China concentrates the supply of other key materials for auto-
motive production, holding 94% of the world's gallium (used in chargers and converters), 91%
of magnesium (used in transmissions, steering components, and airbags), and 86% of tungsten
(used in tire studs, ball joints, and brakes). While China benefits from its abundance of critical
raw materials within its own borders, particularly compared to Europe, the government has
actively pursued strategies together with private companies to secure additional key materials
for BEV production. Through domestic initiatives, international partnerships and investments,
and strategic alliances, China strengthens its supply chains, enabling its OEMs to maintain a
competitive edge in the global EV market (BBC 2024). Through the Belt and Road Initiative
(BRI), China has secured access to critical minerals in countries across South America, Asia,
and Africa. Notably, 70% of the Democratic Republic of the Congo's mining sector is domi-
nated by Chinese investors, according to Energy Monitor. Recent expansions have been partic-
ularly strong in Africa and Latin America. The number of Chinese-owned mines outside China,
containing critical minerals like cobalt, lithium, and copper, is set to more than double, from 40
currently in operation to 89 planned (Bindman 2023). Figure 12 showcases the location of
planned greenfield mines that contain transition materials that are majority-owned by Chinese
companies, as well as the top 10 countries with Chinese mineral operations. The geographical
distribution of planned greenfield mines is concentrated in resource-rich regions like South
America, Africa, and Australia. South America hosts significant sites in Peru (8 mines for cop-
per, iron, and zinc) and Ecuador (6 mines for copper and zinc). Africa's key locations include

the Democratic Republic of the Congo (4 mines for cobalt, copper, and lithium) and South
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Africa (3 mines for copper, manganese, and zinc).

Location of planned greenfield mines containing transition minerals* that are Top ten countries with overseas mines containing critical
majority-owned by Chinese-domiciled companies minerals, majority-owned by Chinese companies
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Figure 12: Location of Chinese oversees mineral operations and top 10 target countries (own illustration, based on Energy
Monitor 2023).

Australia leads with 27 Chinese-owned mines, focusing on copper, lithium, and zinc. Material
sourcing may be key to the Chinese BEV industry's success, with strategic efforts ensuring
access to cheap critical minerals and a stable supply chain. While literature lacks a direct link
to BEV success, this will be explored through expert interviews later. The described sourcing
initiatives have been predominantly driven by SOEs, though private sector participation (i.e.
OEMs) has grown steadily, aided by streamlined approval procedures for foreign transactions
under USD 1 billion, introduced in 2014 (S&P Global 2021). Since the early 2000s, the Chinese
government has promoted overseas investment in mineral assets to secure raw material supplies
and reduce reliance on volatile commodity markets. While focusing on resource-rich develop-
ing countries, these investments have often faced criticism for governance issues, ecological
harm, and social conflicts. Local communities and civil society groups have raised concerns
about environmental and human rights abuses tied to Chinese operations (Scungio 2021). De-
spite these criticisms, scholars note that Chinese investments have contributed to the green and
high-quality development of mining sectors in BRI partner countries across Asia, Africa, Eu-

rope, and the Americas (Global Times 2023a). Meanwhile, the US, the UK, and the EU have
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developed strategies, such as the Critical Raw Materials Act and Minerals Security Partnership,
to reduce their reliance on Chinese mineral supplies (BBC 2024).

While China holds a dominant position in sourcing minerals essential for BEV production, an
even greater advantage lies in the refinement process of these minerals. Mineral refinement
refers to the processing of raw materials, such as lithium, cobalt, nickel, and manganese, which
are essential components of EV batteries. The refinement process involves extracting these
minerals from their ores and purifying them to meet the specific chemical and structural re-
quirements for e.g. battery production (Barman, Dutta, and Azzopardi 2023). China’s total
share of both mining and more importantly refinement can be seen in Figure 13. For copper,
China accounts for only 8% of global mining but for 44% of refining, making it the largest
supplier of refined copper in the world. Similarly, China mines 11% of the world's cobalt but

refines 77%, once again positioning it as the top global supplier.

China’s share of global supply of key minerals from existing and announced projects, 2023 [in %]

Copper
Cobalt
Lithium
Nickel
Graphite

91% @

Rare earth elements

922% @

Mining [l Refining @ Largest global supplier

Figure 13: China’s share of global supply of key minerals (own illustration, based on International Energy Agency 2023d).

China leads the lithium supply chain with 18% of mining and 65% of refining. It dominates
graphite and rare earth elements, supplying 91% of refined graphite and 92% of refined rare
earth elements, respectively, solidifying its position as the top global supplier. This underscores
China's critical influence in mineral refining, especially for the minerals essential to BEVs.

China has mastered the costly and environmentally harmful refinement process over 30 years,
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building technical expertise, taking advantage of lower wages, and potentially overlooking en-
vironmental impacts. This dominance may be a key success factor, ensuring a reliable, cost-
effective supply of materials used in BEV production. However, few scholars link this directly
to BEV success, and further investigation through expert interviews is needed. In contrast,
Western companies have faced challenges in refining with its technical complexities and pol-
lution issues (Jowitt 2022). China’s grip on the refined mineral market is so tight, that in 2012
when the Chinese government introduced strong export quotas, the WTO had to intervene to
guarantee a stable supply outside of China (World Trade Organization 2014). To reduce reli-
ance on China, Western tech start-ups, such as AMG Lithium are developing new rare earth
refining methods to cut environmental impact and support the clean energy transition. By 2025,
these innovations could reduce toxic by-products and enable firms to charge premium prices
for eco-friendly minerals. However, with no commercial launches yet, experts caution that these
unproven technologies may not meet high expectations or global electrification goals. For now,
China remains the leader (Scheyder 2023).

Scholars suggest that China’s access to critical resources, supported by government-backed in-
vestments, has been key to its BEV industry success. The shift from ICE to BEV technology
reshaped the automotive value chain, with China’s dominance in minerals like lithium, cobalt,
and rare earth elements providing a major advantage. This control has cemented China’s lead-
ership in the global BEV market through domestic resources and international investments. The
next section explores another potential success factor: the Chinese labor market.

According to the 2023 All-China Federation of Trade Unions (ACFTU) survey, China’s total
number of laborers has grown to 402 million people at the beginning of 2022, up from 391
million recorded in 2017 (Huld 2023). An overview of different key metrics from that survey
can be found in Figure 14. The total labor force includes 402 million individuals who are pri-

marily engaged in manual or physical labor. The average age of these workers is 38.3 years,
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making the workforce slightly younger than in Europe (41.0 years). Educational attainment is
also a significant factor, with workers averaging 8.1 years of formal education. This level is
comparable to countries such as Brazil (8.3 years) and Indonesia (8.6 years) but falls signifi-
cantly short of leading automotive nations like Germany, where the average education level

reaches 14.3 years.

Key metrics of the Chinese labor market, 2022 [in millions, years and Euros]

Total laborers -9 Average age ]‘ Average education
402 million m 38.3 years W 81years
ey Annual minimum wage g Average yearly income of Per capita income from
o] (Aril2023) HHE urban residents (2021) % wages
EUR 2,208 — 4,032 EUR 13,887 EUR 2,676

Figure 14: Overview of China's labor market (own illustration, based on Dezan Shira & Associates 2023 and Global Data Lab
2024).

In terms of economic indicators, the annual minimum wage in 2023 varied between EUR 2,208
and EUR 4,032, illustrating regional differences in earnings. In addition, the average annual
income of urban residents was recorded at EUR 13,887 in 2021, while the per capita income
from wages across all of China was EUR 2,676. Scholars note that China’s labor cost advantage
has been a major driver of its economic success, particularly in attracting FDI and becoming a
global manufacturing hub. In the early 1990s, China’s manufacturing wages were among the
lowest in Asia, making it highly competitive (Huang, Sheng, and Wang 2021). However, labor
costs have risen significantly in recent decades, with wages increasing more than fivefold be-
tween 1993 and 2015, surpassing many neighboring countries. The implementation of a mini-
mum wage system in 1994 further shaped labor costs (Casale and Zhu 2013). Despite the rise
in wages, China’s labor market reforms, including the introduction of more comprehensive
minimum wage policies and stricter enforcement, have kept labor costs developments relatively
low compared to the US and Europe. While the labor cost index in the US and Europe stands
at 120 and 109 points respectively, China's labor cost index is significantly lower at 64 (Trading

Economics 2024b). According to the Reshoring Institute, workers in the manufacturing industry
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in countries such as Germany and the US earn an average of about USD 33,000 per year, while
their Chinese counterparts earn about USD 13,000 for similar work. As wages rise in China,
companies are considering moving production to other, lower-cost Asian countries. However,
completely exiting China is often seen as risky, leading many companies to adopt a "China +1
or China +2" strategy, where they maintain some production in China while expanding opera-
tions to one or more additional countries (Reshoring Institute 2022). While foreign OEMs ben-
efit from lower labor costs in China, they still face higher wages in their home markets, unlike
Chinese BEV manufacturers, which have focused their workforce domestically from the start.
Beyond being cost-effective, China's labor force is highly skilled, thanks to government-led
initiatives like the “National Medium- and Long-Term Talent Development Plan” (2010-2020),
issued by the Central Committee of the Chinese Communist Party and the State Council in
2010. This blueprint aimed to transform China into a global innovation leader, increasing
skilled workers from 114 million to 180 million by 2020, a goal reportedly surpassed with over
200 million skilled workers in 2021 (Brookings 2010; The State Council of the People's Re-
public of China 2021). FDI has also boosted demand for both high- and low-skilled workers,
with a stronger impact on high-skilled roles (Rong et al. 2020). Before Covid-19, Chinese au-
tomotive companies used structured training programs like those in the West to address skill
gaps (Jirgens and Krzywdzinski 2014). Post-pandemic, the government intensified efforts with
initiatives like the “National Technician Training Program” and the “Skills for All” campaign,
focusing on technological skills critical to the BEV industry (Liang 2024; The State Council of
the People's Republic of China 2024). Collaboration among the Chinese government, educa-
tional institutions, and industry partners aims to bridge skill gaps and meet the demand for
skilled workers, making the workforce a success factor for many industries. However, the con-
nection to the success of Chinese BEV OEMs needs validation through expert interviews.

The literature review analyzed potential key success factors behind China's BEV dominance,
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focusing on its access to critical resources and labor market characteristics. It highlighted sig-
nificant differences in material consumption between ICE and BEV production, emphasizing
China's strategic efforts to secure raw and refined minerals. Additionally, it examined the Chi-
nese labor market, noting its cost competitiveness and high skill levels. The next chapter aims
to validate these findings and bridge identified gaps by engaging with industry experts, offering
deeper insights into whether the success factors identified in the literature align with practical

experiences and expert perspectives.

4.1.2 Primary Data: Expert Interviews

The following chapter presents the results of the expert interviews, focusing on their perspec-
tives on the impact of physical resources and labor dynamics. To provide a comprehensive
understanding of China's efforts to secure raw materials both domestically and internationally,
the development of its refining industry, the contributions of its workforce, and the overall fu-
ture of China as a global BEV production hub, the experts' insights were synthesized and orga-
nized into five distinct clusters.

CL1.1 - Greenfield Opportunity driven by Material Transition: The shift from ICE vehicles to

BEVs has created both opportunities and challenges for the automotive industry, allowing Chi-
nese OEMs to develop a distinctive competitive position within the market. The experts under-
score the shift in material composition in BEVs as an impactful, though differently weighted,
success factor for Chinese BEV OEMs. Multiple experts agree that the distinctive material
composition required for BEVs has given Chinese OEMs a competitive advantage by allowing
them to break with established manufacturing approaches (E2, E3, and E5). E2 emphasized that
this shift has allowed Chinese OEMs to enter a previously saturated market dominated by tra-
ditional Western manufacturers. ES further elaborated that it enabled Chinese manufacturers to
"rethink traditional approaches" and incorporate innovative elements. However, E9 and E13

considered the unique material composition of BEVs compared to ICE to be only a secondary
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contributor to the success of Chinese OEMs, pointing to other potentially more influential ele-
ments in the growth of the industry. E8 pointed out that while lightweight materials such as
various steels and carbon, have seen increased use in BEVs, they also have traditionally been
used in vehicle manufacturing and do not represent a fundamentally new development unique
to BEVs. Instead, the distinctive "skateboard" design of BEVs, with batteries integrated into
the chassis, marked a shift to a whole new product category that required new design knowledge
and skills. According to E8, this design introduced, among others, materials not previously re-
quired in conventional vehicles, underscoring the need for adaptation. While most experts
acknowledge that the shift in material aided Chinese OEMs, the extent to which this factor
alone has driven success is debatable, with some seeing it as a fundamental advantage and oth-
ers as a secondary one.

CL1.2 - Securing Critical Materials beyond the Borders of Mainland China: China's strategic

approach to securing access to key raw materials has played a central role in the success of the
BEV industry according to the experts. Experts agree that China's proactive investments in raw
material acquisition have strengthened the position of Chinese BEV OEMs and make it difficult
for other countries to bypass China for battery and cell production (E1, E8, E11, and E13). E7
and E11 emphasized China's strategy of securing raw materials through international invest-
ments, especially in Africa and South America, supported by government initiatives like the
BRI. E1 highlighted China's early foresight in securing battery materials internationally, with
E7 and E11 adding that Chinese BEV OEMs benefit from these partnerships, by gaining stable
and early access to critical resources. E11 also mentioned that China's investments often include
infrastructure to streamline the transportation of resources from Africa and South America, en-
suring a reliable supply of raw materials. In addition, E4 and E6 pointed out that China's in-
vestment strategy in emerging markets is relatively unrestricted in comparison to the regulatory

and ethical considerations of Western investments. This direct, no-strings-attached approach
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has fostered robust relationships with resource-rich countries, although this has occasionally
led to increased scrutiny in some regions (ES). E10 highlights that China's resource acquisition
strategy contrasts with that of the US and Europe, where partnerships often focus on security
and cooperative frameworks. In addition to foreign investment, China’s pursuit of domestic
initiatives to improve raw material security, such as investing in battery recycling was men-
tioned by E5 and E7. E7 notes that major OEMs and battery manufactures, such as CATL, are
actively promoting recycling programs as a way to reduce dependence on imported materials.
Among experts there were also concerns about potential future weaknesses in China's resource
strategy. For example, E9 suggests that China's dominance in access to resources could be
threatened by a technological shift in battery materials. E10 and E13 also highlight the geopo-
litical complexities of global resource competition, noting that this is a dynamic area where
governments, rather than OEMs, are the primary drivers of access to strategic resources. E12
raises additional concerns about the power imbalance created by China's dominance, particu-
larly the dependencies it is creating with both suppliers and consumers, which may pose risks
to China in the long term.

CL1.3 - Leading Authority in Material Refinement: The expert interviews provide a differenti-

ated view of Chinese OEMs' strategic advantages through mineral refining. While experts agree
that China's resources and low-cost refining generally benefit Chinese BEV OEMs, their views
differ on the long-term sustainability and the extent of these advantages as technology evolves.
E1 pointed out that Western OEMs need to purchase refined raw materials at higher prices,
which raises vehicle costs, giving Chinese OEMs a significant cost advantage. E2 explained
that China's lower labor costs and relaxed environmental regulations allow it to operate more
cheaply in the refinement process, allowing Chinese BEV OEMs access to cheaper materials in
return, but also stressed the need for other countries to reduce their dependence on China

through regulatory measures. The importance of mineral refining was reiterated by E7, who
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emphasized its contribution to success in times of limited supply. E9 on the other hand, consid-
ered advances in cell technology to be more important than mineral refining itself, suggesting
that China's role in refining may not be as important as its control over battery technology.
Meanwhile, E8 suggested that rapid advances in battery technology - such as higher energy
densities, faster charging and recycling - could reduce demand for refined raw materials over
time. E11 added that reducing reliance on China for rare earths is increasingly a priority for
countries and companies, with advances in battery technology enabling alternatives and a move
towards self-sufficient production for other countries and OEMs in turn. However, despite these
potential advancements, E3 noted that China's strong position in material refining is unlikely to
change in the foreseeable future.

CL1.4 - Proficiency and Work Ethic of Chinese Labor Force: The interviews revealed that the

success of Chinese BEV OEMs is underpinned by a unique set of workforce-related factors that
collectively support rapid growth and competitiveness. E1, ES5, and E11 emphasized that the
Chinese workforce is young, highly motivated, and has a remarkable work ethic, working
longer hours and taking less vacation than their Western counterparts. E8 noted that this drive
is often seen in emerging industries, which tend to be more dynamic and focused than saturated
markets. In addition, E11 described how this work ethic extends to a commitment to continuous
learning and a focus on practical results. The experts also highlighted a sophisticated approach
to training that allows for rapid development of employees in specialized areas. E2 and E3 noted
that Chinese employees receive highly focused, on-the-job training that is specific to their roles,
which supports operational efficiency. E11 elaborated on this, explaining that while foreign
trainers initially helped Chinese factories to establish production quality, local expertise has
grown considerably. Today, Chinese workers are handling production and technology develop-
ment independently, supported by training programs that bring knowledge from Western insti-

tutions, such as universities or OEMs back to China. In addition, the role of industry-academic
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collaborations was noted by E7 and E13, who cited partnerships between major OEMs such as
BYD with top Chinese universities. E10 noted that former JV employees bring invaluable tech-
nical expertise that Chinese OEMs have integrated into BEV production processes. Although
there is a broad base of well-educated talent, E12 noted that there are some differences in skill
levels within the workforce. While the top tier of Chinese graduates from elite universities rivals
their Western counterparts, the average level of education in China remains lower. In terms of
wages, there was a consensus among the experts that China's wage levels remain lower than in
the West, creating a low-cost workforce. E1 and E4 noted that while academic wages in Tier 1
cities have risen, overall wage levels are still comparatively low, maintaining China's attrac-
tiveness as a manufacturing hub.

CL1.5 - Relocation of Production Capacity from China: As an overarching outlook, the inter-

views revealed that China's rising wages are reshaping but not displacing its role as a global
manufacturing hub. E6 highlights that productivity gains from a skilled workforce and cultural
norms favoring longer working hours help sustain competitiveness despite wage increases. E12
adds that wage growth over the next 5-7 years will not significantly shift production volumes
outside China. While E4 acknowledges rising costs for skilled positions, production workers
remain far cheaper than in Western countries, preserving China's cost advantage. E3 and E11
emphasize that automation is helping mitigate wage pressures, with Chinese OEMs leveraging
technology and shifting production to lower-cost regions within China like Anhui. However,
simpler, labor-intensive tasks are beginning to move to countries with lower labor costs, such
as Vietnam or Indonesia, as noted by E4 and E5. Nonetheless, E7 stresses that China's reliance
on complex supply chains makes relocating high-tech production challenging. For international
expansion, E§ and E11 highlight that Chinese OEMs are establishing facilities in Europe, Mo-
rocco, and Turkey to meet trade regulations and access subsidies. Despite these shifts, E4, E7

and E13 underscore that China's domestic market and regional diversity, combined with its
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"dual circulation" strategy will solidify its position as a BEV production hub in the future.

Figure 15 illustrates the experts' evaluation of the success factors covered in this chapter.
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Figure 15: Result matrix of expert factor evaluation for physical resources and labor dynamics (own illustration).

Overall, success factor 1, "Workforce & Labor Characteristics", was widely recognized by the
majority of experts as a key success driver in the past. This was attributed to China's relatively
inexpensive yet highly skilled workforce, combined with an exceptional work ethic. While
some experts foresee a diminishing significance for this factor, most agree it will remain vital
in sustaining the success of Chinese BEV OEMs in the future. The historical impact of factor
2, "Domestic & International Mineral Sourcing", was viewed with varying perspectives. While
five experts credited a significant portion of the success of Chinese BEV OEMs to the early
efforts of the Chinese government, backed by the expertise of domestic OEMs, to secure critical
raw materials, others considered its impact more marginal. These experts highlighted its con-
tribution as indirect. However, there is greater agreement among experts that this factor is likely
to remain sustainable and impactful in the future, especially when compared to factor 1. Factor
3, "Position in the Mineral Refinement Industry", follows a similar pattern but with slightly
greater consensus among experts. While its impact, both historically and in the future, is gen-
erally regarded as more marginal, it is marked by a higher level of consensus among the experts.

36



Individual Section — Jonas Schallenberg

4.1.3 Comparison of Secondary and Primary Data

While secondary data did not explicitly identify the shift in material mix between ICE vehicles
and BEVs as a key success factor for Chinese BEV OEMs, several experts considered it signif-
icant, with some viewing it more as a catalyst for success. China’s dominance in raw material
mining and refining is well-documented in secondary data, but its direct link to the success of
Chinese BEV OEMs is less clear. Experts, however, made this connection, identifying it as a
key success factor, with the reliable and affordable use of raw materials being mentioned as
significant contributors to the success of Chinese BEVs. The strongest alignment between sec-
ondary and primary data occurred in the evaluation of the Chinese workforce. Both sources
consistently ranked the labor force as essential to China’s manufacturing rise, emphasizing their
high qualifications and relatively low labor costs, with expert interviews confirming its role as
a key success factor in the BEV industry specifically. Overall, expert interviews bridged the
gap left by secondary data, linking the change in material mix, dominance in mining and refin-

ing, and the Chinese workforce to the success of Chinese BEV OEMs.

4.1.4 Conclusion

This chapter identified access to inexpensive, high-quality raw and refined materials and espe-
cially the Chinese workforce as key success factors underpinning the recent achievements of
Chinese BEV OEMs. The primary objective was to analyze the downstream input factors of the
Chinese BEV industry and assess their contribution to its unprecedented success. These factors’
positive impact was validated by renowned scholars and industry experts from both the West
and China. A firm grip on the early stages of the value chain emerged as the reoccurring theme
and as a driver for success of Chinese BEV OEMs. While some risks were identified that could
weaken the dominant position of Chinese BEV manufacturers, the industry’s access to physical
resources, and the strength of the Chinese labor force are expected to remain key drivers of

future success for Chinese BEV OEMs, further boosting production volumes in China.
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5 Discussion

5.1 Success of Chinese OEMs: Coincidence or Systematic Strategy Payoff?

Figure 16 illustrates that all experts surveyed either fully or partly agree with the view that the
Chinese BEV industry is well ahead of competing nations. This perspective is confirmed by the
international sales data presented in Chapter 3, which indicates that Western players were sur-
passed by Chinese companies in terms of leading market shares for EVs.

Fully agree Partly agree Not agree
58% 42% 0%

Chinese OEMs being
ahead in BEV segment

Ao
100%
Figure 16: Experts' view on Chinese OEMs being ahead in the BEV segment (own illustration).

In order to gain insight into the factors that have contributed to the industry's growth, three areas
of potential success factors were subject to detailed examination in Chapter 4. In the following,
the results will be discussed from a macro perspective to ascertain whether this development
was a mere coincidence or the result of a deliberate and strategic plan of action.

The Chinese BEV industry benefits from a unique interplay of resource availability and labor
cost advantages. China's strategic investments in securing critical raw materials for BEVs, in-
cluding lithium, , and rare earth elements, have resulted in the establishment of a robust supply
chain that supports cost-effective BEV production. Furthermore, the government-backed BRI
has served to enhance accessibility to these resources on an international scale. However, while
advantageous, this factor alone does not guarantee systematic success, as geopolitical risks and
shifts in battery technology could challenge this advantage in the future. On the labor side,
China’s skilled yet relatively low-cost workforce has been instrumental in maintaining compet-
itive production costs. Initiatives, such as the “National Talent Development Plan” and targeted
training programs, in addition to a systematic knowledge transfer from Western OEMs, have

increased workforce readiness for the BEV sector. Furthermore, the interviewed experts have
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highlighted the work ethic advantages multiple times. These structural efforts and features in-
dicate a deliberate strategy, underscoring that success in this area is not merely coincidental.
China's excellence in technological innovation, combined with deliberate and coordinated stra-
tegic initiatives, forms another cornerstone of its industrial success. Early JVs with foreign
OEMs facilitated knowledge transfer and technological advancements, laying a robust founda-
tion for the industry's growth. The vast domestic market provided the scale and stability essen-
tial for fostering rapid innovation and large-scale expansion. Targeted strategic actions have
further reinforced the industry's competitive edge. Vertical integration has improved cost effi-
ciency, ensured quality control, strengthened supply chain resilience, and accelerated develop-
ment cycles. Moreover, the strategic utilization of local suppliers and partnerships with tech-
nology enterprises has enabled the creation of a sophisticated and highly integrated industrial
cluster. Leadership in battery manufacturing and software integration has positioned Chinese
OEMs at the forefront of the global market, effectively addressing evolving consumer demands
with innovative and cost-efficient solutions. These advancements underscore the outcome of a
deliberate and systematic strategy, rather than serendipitous circumstances.

The Chinese government's policies have constituted a systematic enabler for the rise of the BEV
industry. Following the classification of the NEV sector as a strategically important component
of the country's national economy, a comprehensive set of measures was implemented within
the context of a three-phase government support process. These included financial incentives
on the supply and demand sides, extensive infrastructure investments, and the "Dual-Credits
System", which requires NEV quotas for manufacturers' fleets. Furthermore, the implementa-
tion of protectionist regulations for FDIs facilitated the systematic transfer of knowledge in the
initial stages of the local automotive industry, thereby establishing the foundation for its suc-

cess. While other countries have also introduced support mechanisms, China's approach is dis-
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tinctive in its long-term orientation and well-coordinated execution, which is enabled by a sin-
gle-party political system. The integrated policy environment has resulted in sustained momen-
tum, making success more attributable to strategic foresight than chance.

The findings collectively indicate that the success of the Chinese BEV industry is far from
coincidental. Instead, it reflects a well-executed systematic strategy that leverages physical re-
sources, technological advancements, and comprehensive government support. While the in-
terplay of the whole set of factors was instrumental, discussions with renowned experts revealed
marginal differences in importance. Technological leadership is expected to drive success in
the long-term, while topics such as workforce characteristics and direct purchasing subsidies
may have mainly been significant in the past. External factors such as global demand for greener
mobility also have contributed to the industry's growth. However, the deliberate and multi-
dimensional approach adopted by Chinese stakeholders has been the defining driver of their

rise to leadership in the global BEV market.

5.2 Outlook for the Chinese Automotive Industry

The global automotive industry is in the midst of an historic change right before our eyes, driven
by the rapid adoption of BEVs, and disruptive changes in business models and value chains.
Among the frontrunners of this revolution, the Chinese automotive industry has demonstrated
remarkable agility and innovation. Having evolved from domestic players to global competi-
tors, Chinese OEMs are well-positioned to shape the future of mobility as NEVs are projected
to account for nearly half of the global market and an impressive 77% of the Chinese market
by 2030 (AlixPartners 2021). ICE vehicles on the other side continue to decline in relevance.
Chinese OEMs are poised to lead the next chapter of global automotive growth and transfor-
mation, leveraging a faster speed-to-market and advanced customer value propositions (i.e. ad-

vanced software features, lower cost, etc.). Furthermore, Chinese OEMs benefit from interna-
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tional investment. Funding of Chinese automotive startups accounts for 2/3 of global automo-
tive startup funding, fueling innovation and sustaining their competitive edge in the long term
(Porsche Consulting 2024). However, significant challenges lie ahead. On the international
stage, Chinese OEMs are likely to face increased regulatory hurdles. Europe, as an example,
initiated strict rules that require substantial localization of vehicle (45% of vehicles value) and
battery production (60% of battery pack and 50% of battery cell value) (European Parliament
2024). Chinese OEMs are already responding with localized production strategies in Europe
and the United States, breaking from the focused local sourcing in China and its advantages
(AutoTech News 2024). Manufacturers that fail to meet these requirements risk facing substan-
tial tariffs, which could undermine their competitiveness (World Trade Organization 2024;
Tagesschau 2024). Moreover, several experts in the interviews conducted indicated a possible
development towards FDI restrictions (e.g., JV requirement) for Chinese OEMs. Macroeco-
nomic pressures and technological shifts, especially in electrification and connectivity, will
continue to reshape the competitive environment, demanding adaptability and resilience. Brand
perception will also be a challenge, as negative views of Chinese cars averaged 62% compared
to just 45% for Western cars in the important European market (Roberts 2023). Overcoming
historical biases associated with the "Made in China" label will be critical for achieving wide-
spread acceptance in Western markets. Furthermore, competition within the Chinese market
itself remains intense, with over 30 domestic OEMs competing for market share. This fragmen-
tation will lead to further consolidation, a hypothesis underscored by the interviewed experts,
as smaller players struggle to achieve profitability amidst increased competition (Roland Berger
2024). As Chinese OEMs aim to transition from rapid domestic growth to global dominance,
their ability to balance speed, innovation, and cost efficiency with regulatory compliance and
brand-building will determine their long-term success. However, failure to navigate these chal-

lenges could stall their ascent and create opportunities for traditional players to reclaim market
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share through targeted localization, innovation, and strategic alliances. Traditional OEMs must
adopt targeted strategies to compete effectively in the global BEV market. This includes accel-
erating development cycles through agile software methodologies, decoupling hardware from
software processes, and enhancing cross-functional collaboration. Localizing production and
R&D in crucial markets like China may enable traditional OEMs to align their offerings with
local consumer demands, which prioritize advanced technology and connectivity. Moreover,
addressing supply chain vulnerabilities is critical. Investing in battery and semiconductor pro-
duction and adopting circular practices, such as recycling battery materials, reduces Chinese
import reliance. Additionally, closing the software talent gap through reskilling, strategic hir-
ing, and attracting global talent, along with fostering collaborative efforts like shared software
platforms and tech partnerships, can drive innovation and reduce costs. These strategic actions
could equip traditional OEMs to remain competitive in the evolving, software-centric automo-
tive landscape (Cornet et al. 2023; Roland Berger 2024). To support these efforts, it is essential
for governments to facilitate traditional OEMs' transition in the BEV sector and boost the in-
dustry development of other NEV technologies. E3 highlighted that while European politicians
consistently speak of reducing dependencies on China, they predominantly focus on BEVs,
creating an unavoidable reliance due to the value chain (as discussed in the previous chapters).
Meanwhile, alternative technologies such as E-Fuels, where Europe holds a competitive edge,

with innovative companies like Climeworks, receive minimal attention.

5.3 Limitations of the Study and Future Research Directions

This thesis provides a comprehensive analysis of the success factors driving the growth of Chi-
nese BEV manufacturers. Much like a sector time in motorsport, it offers a snapshot of past and
present developments in the BEV industry. However, the race is far from over, as China con-

tinues to open its markets, and Western competitors adjust their strategies. Ongoing monitoring
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of these developments is essential. As with any research, it is important to acknowledge limi-
tations to present a balanced perspective. This study focuses on success factors broadly appli-
cable to Chinese OEMs in the BEV segment. However, additional factors, such as evolving
consumer preferences and market expansion strategies, have likely also contributed to their
success. Moreover, this research examines overarching trends without delving into detailed case
studies of individual OEMs. Furthermore, obtaining reliable information on China remains a
challenge due to limited data transparency and potential inconsistencies in reported figures,
requiring careful interpretation of numerical data. Additionally, the reliance on English-lan-
guage sources introduces an inherent bias that may exclude valuable insights from Chinese and
other non-English research. Similarly, while expert interviews aim to provide diverse perspec-
tives, they may reflect subjective viewpoints shaped by individual experiences and expertise.

Building on these limitations, several directions for future research emerge. Investigating BEV
consumer preferences through large-scale quantitative research, particularly the features and
innovations that influence purchasing decisions, could provide valuable demand-side insights.
For a more technology-oriented perspective, comparative analyses between Chinese and non-
Chinese OEMs could further highlight differences in technology adoption, production strate-
gies, and market performance. Longitudinal studies examining the sustainability of the success
factors identified in this thesis could provide deeper insights into their relevance under evolving
conditions. Furthermore, a detailed examination of the internationalization strategies of Chinese
BEV OEMs, particularly the challenges and successes they encounter in diverse global markets,
would offer valuable insights into globalization and competitive strategy. Finally, as experts
predict market consolidation and cannibalization both within China and internationally, this
topic presents another promising area for future investigation. It would be valuable to explore
whether Chinese brands will disappear or merge into a single corporation, like VW, and to

evaluate the Chinese government's role in this process.
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6 Conclusion

This work project set out to determine whether Chinese BEV OEMs are truly ahead of their
Western counterparts and, if so, to uncover the reasons behind their success. After reviewing
academic literature, analyzing extensive data, and engaging with industry experts boasting over
a century of combined experience in China, we conclude that Chinese BEV OEMs have out-
paced their Western rivals, not in every category but in critical areas, due to the interplay of
multiple key success factors. This achievement is not the result of a last-minute, lucky maneu-
ver similar to a risky overtaking move in the final corner of a race. Instead, it mirrors the exe-
cution of a meticulously planned race strategy in an endurance championship: one requiring
precision, courage, and long-term vision. Their success did not hinge on a single factor, such
as “Physical Resources and Labor Dynmaics”, “Technological Innovation and Strategic Inte-
gration” or “Government Support and Regulatory Frameworks”. Rather, it was the seamless
interplay of the confirmed success in these elements that allowed Chinese BEV OEM:s to build
their commanding position. Recognizing the near impossibility of catching up to Western
OEMs in the ICE domain, Chinese policymakers and industry leaders initially shifted their fo-
cus toward NEVs more broadly. Over time, this focus became increasingly concentrated on
BEVs, positioning them as the cornerstone of China's automotive strategy. What followed was
not just a strategic shift but an industrial success story, driven by the efforts of millions, the
vision of strong leaders, and the momentum of a growing economy. Some argue that natural
advantages - such as access to rare earths or prior battery expertise - are the sole reasons for
their ascent. However, this perspective oversimplifies the earned success of Chinese OEMs and
may even highlight why Western OEMs have struggled to close the gap, as they may fail to
fully acknowledge the skill and capabilities of their Chinese counterparts. While the race is far
from over, the ability of Western OEMs to close the gap remains uncertain. The next years
promise to be as dynamic and transformative as the journey so far, leaving the global automo-

tive industry at the edge of its seat as we prepare for another lap.
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Appendix 1: Methodology overview (own illustration)
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Comparative Analysis
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Appendix 2: Systematic literature review (own illustration based on Webster and Wat-

son, 2002)

‘Webster & Watson (2002)
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Appendix 3: Combination of keywords used to search the database (own illustration)

Category 1:

“Electric Vehicle” OR “EV” OR “BEV”
EVs

Category 2: “China” OR “Chinese” OR “BYD” OR “GAC” OR “Wuling” OR
China “Changan” OR “NIO” OR “Xpeng”

Category 3:
Success “Competitive Advantage” OR “Strategy” OR “Success”
factors




Appendix 4: MarkLines classification of countries and continents (MarkLines 2024a)

Appendix

No ‘ Country or Area Continent Continent aggr.

1 Afghanistan Asia Asia

2 Aland Islands Europe Europe

3 Albania Europe Europe

4 Algeria Africa ROW

5 American Samoa Oceania ROW

6 Andorra Europe Europe

7 Angola Africa ROW

8 Anguilla North America Americas

9 Antarctica Antarctica ROW

10 Antigua and Barbuda | North America Americas

11 Argentina South America ROW

12 Armenia Asia Asia

13 Aruba North America Americas

14 Australia Oceania ROW

15 Austria Europe Europe

16 Azerbaijan Asia Asia

17 Bahamas North America Americas

18 Bahrain Asia Asia

19 Bangladesh Asia Asia

20 Barbados North America Americas

21 Belarus Europe Europe

22 Belgium Europe Europe

23 Belize North America Americas

24 Benin Africa ROW

25 Bermuda North America Americas

26 Bhutan Asia Asia

27 Bolivia (Plurinational | South America ROW
State of)

28 Bonaire, Sint Eustatius | North America Americas
and Saba
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29 Bosnia and Herze- Europe Europe
govina

30 Botswana Africa ROW

31 Bouvet Island South America ROW

32 Brazil South America ROW

33 British Indian Ocean | Africa ROW
Territory

34 British Virgin Islands | North America Americas

35 Brunei Darussalam Asia Asia

36 Bulgaria Europe Europe

37 Burkina Faso Africa ROW

38 Burundi Africa ROW

39 Cabo Verde Africa ROW

40 Cambodia Asia Asia

41 Cameroon Africa ROW

42 Canada North America Americas

43 Cayman Islands North America Americas

44 Central African Re- Africa ROW
public

45 Chad Africa ROW

46 Chile South America ROW

47 China Asia Asia

48 China, Hong Kong Asia Asia
Special Administrative
Region

49 China, Macao Special | Asia Asia
Administrative Region

50 Christmas Island Oceania ROW

51 Cocos (Keeling) Is- Oceania ROW
lands

52 Colombia South America ROW

53 Comoros Africa ROW

54 Congo Africa ROW

55 Cook Islands Oceania ROW

56 Costa Rica North America Americas
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57 Cote d’Ivoire Africa ROW

58 Croatia Europe Europe

59 Cuba North America Americas

60 Curagao North America Americas

61 Cyprus Asia Asia

62 Czechia Europe Europe

62 Czech Republic Europe Europe

63 Democratic People's Asia Asia
Republic of Korea

64 Democratic Republic | Africa ROW
of the Congo

65 Denmark Europe Europe

66 Djibouti Africa ROW

67 Dominica North America Americas

68 Dominican Republic North America Americas

69 Ecuador South America ROW

70 Egypt Africa ROW

71 El Salvador North America Americas

72 Equatorial Guinea Africa ROW

73 Eritrea Africa ROW

74 Estonia Europe Europe

75 Eswatini Africa ROW

76 Ethiopia Africa ROW

77 Falkland Islands (Mal- | South America ROW
vinas)

78 Faroe Islands Europe Europe

79 Fiji Oceania ROW

80 Finland Europe Europe

81 France Europe Europe

82 French Guiana South America ROW

83 French Polynesia Oceania ROW

84 French Southern Terri- | Africa ROW
tories

85 Gabon Africa ROW
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86 Gambia Africa ROW
87 Georgia Asia Asia
88 Germany Europe Europe
89 Ghana Africa ROW
90 Gibraltar Europe Europe
91 Greece Europe Europe
92 Greenland North America Americas
93 Grenada North America Americas
94 Guadeloupe North America Americas
95 Guam Oceania ROW
96 Guatemala North America Americas
97 Guernsey Europe Europe
98 Guinea Africa ROW
99 Guinea-Bissau Africa ROW
100 Guyana South America ROW
101 Haiti North America Americas
102 Heard Island and Oceania ROW
McDonald Islands
103 Holy See Europe Europe
104 Honduras North America Americas
105 Hungary Europe Europe
106 Iceland Europe Europe
107 India Asia Asia
108 Indonesia Asia Asia
109 Iran (Islamic Republic | Asia Asia
of)
109 Iran Asia Asia
110 Iraq Asia Asia
111 Ireland Europe Europe
112 Isle of Man Europe Europe
113 Israel Asia ROW
114 Italy Europe Europe
115 Jamaica North America Americas
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116 Japan Asia Asia
117 Jersey Europe Europe
118 Jordan Asia Asia
119 Kazakhstan Asia Asia
120 Kenya Africa ROW
121 Kiribati Oceania ROW
122 Kuwait Asia ROW
123 Kyrgyzstan Asia Asia
124 Lao People's Demo- Asia Asia
cratic Republic
124 Laos Asia Asia
125 Latvia Europe Europe
126 Lebanon Asia Asia
127 Lesotho Africa ROW
128 Liberia Africa ROW
129 Libya Africa ROW
130 Liechtenstein Europe Europe
131 Lithuania Europe Europe
132 Luxembourg Europe Europe
133 Madagascar Africa ROW
134 Malawi Africa ROW
135 Malaysia Asia Asia
136 Maldives Asia Asia
137 Mali Africa ROW
138 Malta Europe Europe
139 Marshall Islands Oceania ROW
140 Martinique North America Americas
141 Mauritania Africa ROW
142 Mauritius Africa ROW
143 Mayotte Africa ROW
144 Mexico North America Americas
145 Micronesia (Federated | Oceania ROW

States of)
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146 Monaco Europe Europe
147 Mongolia Asia Asia
148 Montenegro Europe Europe
149 Montserrat North America Americas
150 Morocco Africa ROW
151 Mozambique Africa ROW
152 Myanmar Asia Asia
153 Namibia Africa ROW
154 Nauru Oceania ROW
155 Nepal Asia Asia
156 Netherlands Europe Europe
157 New Caledonia Oceania ROW
158 New Zealand Oceania ROW
159 Nicaragua North America Americas
160 Niger Africa ROW
161 Nigeria Africa ROW
162 Niue Oceania ROW
163 Norfolk Island Oceania ROW
164 North Macedonia Europe Europe
165 Northern Mariana Is- | Oceania ROW
lands
166 Norway Europe Europe
167 Oman Asia Asia
168 Pakistan Asia Asia
169 Palau Oceania ROW
170 Panama North America Americas
171 Papua New Guinea Oceania ROW
172 Paraguay South America ROW
173 Peru South America ROW
174 Philippines Asia Asia
175 Pitcairn Oceania ROW
176 Poland Europe Europe
177 Portugal Europe Europe
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178 Puerto Rico North America Americas

179 Qatar Asia Asia

180 Republic of Korea Asia Asia

180 Korea Asia Asia

181 Republic of Moldova | Europe Europe

182 Réunion Africa ROW

183 Romania Europe Europe

184 Russian Federation Europe Asia

184 Russia Europe Asia

185 Rwanda Africa ROW

186 Saint Barthélemy North America Americas

187 Saint Helena Africa ROW

188 Saint Kitts and Nevis | North America Americas

189 Saint Lucia North America Americas

190 Saint Martin (French | North America Americas
Part)

191 Saint Pierre and Mi- North America Americas
quelon

192 Saint Vincent and the | North America Americas
Grenadines

193 Samoa Oceania ROW

194 San Marino Europe Europe

195 Sao Tome and Prin- Africa ROW
cipe

196 Sark Europe Europe

197 Saudi Arabia Asia Asia

198 Senegal Africa ROW

199 Serbia Europe Europe

200 Seychelles Africa ROW

201 Sierra Leone Africa ROW

202 Singapore Asia Asia

203 Sint Maarten (Dutch North America Americas
part)

204 Slovakia Europe Europe
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205 Slovenia Europe Europe
206 Solomon Islands Oceania ROW
207 Somalia Africa ROW
208 South Africa Africa ROW
209 South Georgia and the | South America ROW
South Sandwich Is-
lands
210 South Sudan Africa ROW
211 Spain Europe Europe
212 Sri Lanka Asia Asia
213 State of Palestine Asia Asia
214 Sudan Africa ROW
215 Suriname South America ROW
216 Svalbard and Jan Ma- | Europe Europe
yen Islands
217 Sweden Europe Europe
218 Switzerland Europe Europe
219 Syrian Arab Republic | Asia Asia
220 Tajikistan Asia Asia
221 Thailand Asia Asia
222 Timor-Leste Asia Asia
223 Togo Africa ROW
224 Tokelau Oceania ROW
225 Tonga Oceania ROW
226 Trinidad and Tobago | North America Americas
227 Tunisia Africa ROW
228 Turkey Asia ROW
229 Turkmenistan Asia Asia
230 Turks and Caicos Is- North America Americas
lands
231 Tuvalu Oceania ROW
232 Uganda Africa ROW
233 Ukraine Europe Europe
234 UAE Asia Asia
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234 United Arab Emirates | Asia Asia

235 UK Europe Europe

235 United Kingdom of Europe Europe
Great Britain and
Northern Ireland

236 United Republic of Africa ROW
Tanzania

237 United States Minor Oceania ROW
Outlying Islands

238 USA North America Americas

238 United States of North America Americas
America

239 United States Virgin North America Americas
Islands

240 Uruguay South America ROW

241 Uzbekistan Asia Asia

242 Vanuatu Oceania ROW

243 Venezuela (Bolivarian | South America ROW
Republic of)

243 Venezuela South America ROW

244 Vietnam Asia Asia

244 Viet Nam Asia Asia

245 Wallis and Futuna Is- | Oceania ROW
lands

246 Western Sahara Africa ROW

247 Yemen Asia Asia

248 Zambia Africa ROW

249 Zimbabwe Africa ROW

250 Taiwan Asia Asia

251 Hong Kong Asia Asia

252 South Korea Asia Asia

252 United Kingdom Europe Europe
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Appendix 5: MarkLines classification of cars, busses, trucks and others (MarkLines

2024a)

MarkLines Categorization

Buses Bus
Large Buses Bus
Large Buses (Chassis) Bus
Medium Buses Bus
Medium Buses (Chassis) Bus
Minibus Bus
Small Buses Bus
Small Buses (Chassis) Bus
Midibus Bus
4x4/SUV Car
Cars Car
Cars/Light Trucks Car
Ccv Car
GVs Car
Include all models (Imported Cars) Car
Light Commercial Vehicles Car
Light Trucks Car
Light Trucks (Chassis) Car
Mini Cars Car
Mini Trucks Car
Mini Van Car
Minivan Car
MPV Car
MPV/SUV Car
N/A Car
Panel Van Car
Pickup Car
Sedan/Hatchback Car
Small Cars Car
SUV Car
SUV/CDV Car
UVs/MPVs Car
Van Car
Window Van Car
PPV Car
Semi Trailer Other
SPV Other
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Tractors Other
Extra Heavy Trucks Truck
Heavy Trucks Truck
Heavy Trucks (Chassis) Truck
Heavy Trucks/Buses Truck
MCV/HCV Truck
Medium Trucks Truck
Medium Trucks (Chassis) Truck
Medium/Heavy Trucks Truck
Mini Trucks (Chassis) Truck
Prime mover Truck
Trucks Truck
Trucks/Buses Truck
LCV (Trucks) Truck
LCV (Multiple) Truck
Include all models Other
Light Trucks/Trucks/Buses Truck
Sedan Type Car

4x2 Car

4x4 Car

Pickup/Trucks Car
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Appendix 6: MarkLines classification of powertrain type (MarkLines 2024a)

PowerTrain PowerTrain aggr.

48V Mild HV Mild Hybrid
EV BEV
EV/FCV/PHV BEV

FCV FCEV

HV Hybrid
HV/EV Hybrid
HV/EV/PHV Hybrid
HV/MHV Hybrid
HV/PHV Hybrid
Mild HV Mild Hybrid
PHV PHEV

ICE ICE

N/A ICE

DE ICE
EV/PHV BEV
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Appendix 7: MarkLines sales data analysis (MarkLines 2024a)

Analysis of historical ve
Sales analysis
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e
pog
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4932200
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Total vehicle sales per continent
Vehicle sales per aggregated continent [absolut]
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Change in vehicle sales per aggregated continent [%]
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Total vehicle sales in China
Vehicle sales in China per powertrain [absolut]
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523,385
200 - -
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Change in vehicle sales in China per powertrain [%]
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Analysis of historical vehicle sales

Sales analysis

Date: 05.09.202¢
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Appendix 8: MarkLines production data analysis (MarkLines 2024a)

Analysis of historical vehicle production
Production analysis
Date: 05.09.2024

m Total vehicle production per continent
| A.Jlll venicle production per aggregated continent [absolut]
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
21% 35%

Americas 11,920,482 13,101,278 15403615 16,119,055 16,973,390 17,457,127 17,729,404 17,016,980 16871688 16231476 12,952,595 12,959,069 14266074 15643146

Europe 17954251 19,020,445 18,096,611 17,587,847 18,136,783 19,099,877 19,495397 19769218 19555782 19,371,745 14,691,932 14294055 12,807,340 14,232,530 -1.8% 0.8%
Asia 36,460,820 37,095646 40,832,182 43022160 44,510,785 45135427 48586422 51644783 50,921,810 47,344,444 42090564 44551211 48721473 52,672,258 29% 29%
ROW 43815989 4,699,080 4649462 4939454 4268304 3596689 3,337,599  4,14313¢ 4,177,708 4160672 2949540 3399775 3613704 3744787 -1.9% -16%
China 16749627 17,150,878 18215792 20,842,941 22494091 23518516 26,904,293 27,392,837 26282435 24,155658 23,174,552 24362312 26142213 28,902,419 43% 42%

E Change in vehicle production per aggregated continent [%]
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
2.4% 46.4% 487% 428% 41.5% 36.2% 87% 87% 19.7% 31.2%

Americas 0.0% 9.5% 292% 352% 4;
Europe 0.0% 5.9% 0.8% 2.0% 1.0% 6.4% 86% 10.1% 8.9% 7.9% -182% -20.4% -28.7% 20.7%
Asia 0.0% 17% 12.0% 18.0% 21% 238% 333% 416% 39.7% 29.9% 15.4% 222% 336% 445%
ROW 0.0% 24% -35% 26% -11.4% -253% -307% -14.0% -133% -136% -38.8% 29.4% 25.0% 222%

China 0.0% 24% 8.8% 24.4% 343% 40.4% 60.6% 63.5% 56.9% 442% 38.4% 45.4% 6.1% 726%
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Appendix 9: MarkLines sales market share analysis China (MarkLines 2024a)

Analysis of sales market share in China

China market analysis

Date: 05.09.2024

| 1.l OEM sales shares in Chinese market

N EEE
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1.50%
1.50%
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0.00%
0.00%
1.43%
1.43%
4.33%
4.33%
2.07%
207%
2.21%
221%
0.51%
051%
0.74%
0.74%
2.41%
2.41%
0.21%
0.21%
1.41%
1.41%

Sum of 2023

25.02%
25.02%
15.19%
15.19%
7.69%
7.69%
6.08%
6.08%
3.49%
3.49%
2.75%
275%
2.55%
2.55%
2.52%
2.52%
2.27%
227%
2.07%
207%
2.04%
2.04%
1.95%
1.95%

1.90%
1.82%
1.82%
1.74%
1.74%
1.71%
171%
1.36%
1.36%
1.28%
1.28%
1.12%
1.12%
1.07%
1.07%
1.00%
1.00%
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7.61%
761%
3.73%
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7.23%
7.23%
6.72%
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4.05%
4.05%
4.24%
4.24%
3.30%
3.30%
4.37%
437%
347%
317%
3.28%
328%
3.49%
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2.30%
230%
3.46%
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Sum of 2023
10.82%
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6.40%
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451%
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419%
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1.82%
1.72%
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1.66%
1.66%
1.40%
1.40%
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Appendix 10: Overview of interviewees (own table)

OEM)

China

Organization Position Academic Back- Total Work Date Duration
ground Work Experi-
Experi- ence with
ence China
E1l Oerlikon AG Strategic Ac- Dipl. Ing. Plastics 33 years 14 years 21.10.24 | 37 minutes
(Tier 1 Automotive count Manager Technology
Supplier)
E2 Diconium GmbH Director & Head | M. Sc. International 8 years 1 year 28.10.24 | 51 minutes
(Global Digitalization | of Consulting Management & En-
Consultancy) China gineering
E3 Daimler Truck AG Former Member Dipl. Ing. Mechani- 32 years 25 years 26.10.24 | 85 minutes
(Commercial Vehicle of the Board of cal Engineering
OEM) Management &
Responsible for
China Business
E4 Anonymous Manager Corpo- M. Sc. Management 12 years 2 years 25.10.24 | 48 minutes
(European Premium rate Strategy & of Innovation and
OEM) Development Business Develop-
China ment
ES ChargeHere GmbH Head of Sales MA General Man- 14 years 11 years 25.10.24 | 35 minutes
(Multinational Charg- agement
ing Infrastructure Pro-
vider)
E6 Volkswagen AG Strategic Semi- M. Sc. Electronic 13 years 13 years 01.11.24 | 42 minutes
(Multinational OEM) conductor Man- and Information En-
agement gineering
E7 Roland Berger Principal at Chi- B. Sc. Business Man- | 8 years 8 years 05.11.24 | 48 minutes
(International Strategy | nese Subsidiary agement
Consultancy)
E8 Roland Berger Senior Partner M. Sc. Business Ad- 17 years 7 years 07.11.24 | 54 minutes
(International Strategy ministration
Consultancy)
E9 BASF SE Product Manager | MBA Business Ad- 8 years 1 year 08.11.24 | 47 minutes
(Multinational Chemi- | Digital Solutions | ministration and
cal Group) Battery Recy- General Management
cling
E10 | Volkswagen AG Strategic Semi- M.Sc. Industrial En- 7 years 6 years 10.11.24 | 51 minutes
(Multinational OEM) conductor Man- gineering & Manage-
agement ment
E11 | Valmet OYJ Member of the MBA Finance, Lo- 35 years 22 years 12.11.24 | 51 minutes
(European Vehicle Board of Direc- gistics, and Opera-
Contract Manufac- tors tions Management
turer)
E12 | Anonymous Head of Quality Dipl. Ing. Industrial 15 years 6 years 12.11.24 | 25 minutes
(Multinational Com- Management, Engineering
mercial Vehicle Former CEO of
OEM) China Business
E13 | Mercedes-Benz AG Senior Executive | PhD Mechanical En- | 29 years 9 years 18.11.24 | 48 minutes
(European Premium Vise President gineering




Appendix

Appendix 11: Guide for semi-structured expert interviews (Hornstein, Schallenberg,

and Schauer 2024)

1 General Interview Information

Expert Name:

Academic Background:

Job Title:

Date:

Format:

Duration:

2 Introduction Part (5min)

Agenda

To-Dos

Greeting

- Short introduction of interviewer(s)

- Thanking for participation in an expert
interview and contribution to our aca-
demic research

Declaration of Consent and Confidential-
ity (if required)

- Ifnot received yet, remind of pre-sent
documents with need for signature

Recording Information

- Note that interview will be recorded and
transcribed to enable result analysis

START OF RECORDING

Formal Recording Permission

- Inform that recording has started
- Ask for formal permission to record and
transcribe the following interview

Research Target

- Brief introduction into the research ques-
tion aimed to be answered

- Overview over three focus areas on
which structure of this interview is based

3 Main Interview Part — Questionnaire (30min)

A) Introductory Questions:

# | Question

Al

Could you very briefly describe the context and duration of the experience you have
gathered with the Chinese electric vehicle industry?
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A2

Would you generally agree with the hypothesis that Chinese OEMs are ahead of
Western companies in the BEV segment? (yes/no)

B) Physical Resources and Labor Dynamics:

#

Question

B1

In what ways has the shift in material composition between BEV and ICE vehicles
(e.g., the increased use of rare earths) influenced the global success of Chinese
OEMs? How do you think their success would differ if the material composition be-
tween BEVs and ICE vehicles were more similar?

B2

How would you assess China's efforts in securing critical raw materials both domes-
tically and internationally, and what impact has this had on its competitive position
in the global BEV market? Do you foresee any future risks (e.g. countries such as
Australia limiting China’s involvement in critical mineral projects)?

B3

How important do you think China’s role in the mineral refinement process has been
to the success of its BEV industry? What potential risks or disruptions to this posi-
tion do you see emerging in the near future?

B4

Has the skill level of China's workforce in the BEV sector changed over the past ten
years, and how does their skill/training compare to that of other countries? Could
you provide examples of how workforce training has contributed to China's success
in BEV production?

BS

How do you evaluate the development of wage levels in China compared to Western
countries and their impact on China’s BEV industry? Do you anticipate any signifi-
cant shifts in production strategy as a result?

C) Technological Innovation and Strategic Value Chain Integration:

#

Question

C1

Do you consider a high degree of vertical integration (i.e. development of in-house
capabilities along the value chain) to be a key success factor for Chinese BEV man-
ufacturers? If so, why?

C2

Do you believe the strategy of local sourcing (i.e., the use of primarily domestic sup-
pliers) provided Chinese BEV OEMs with a competitive edge and fueled innovation
in the Chinese BEV industry?

C3

Do you believe strategic alliances with foreign automakers played a crucial role in
building the Chinese BEV industry and supporting their international expansion?
Additionally, do you think the large domestic market gave Chinese BEV OEMs a
competitive advantage?

C4

Do you believe Chinese BEV manufacturers had or have technological advantages
compared to global competitors? If so, could you highlight specific technological ar-
eas along the BEV value chain where Chinese OEMs have gained a competitive ad-
vantage (e.g., battery technology, vehicle assembly, or software integration)?

Cs

Looking ahead, from your point of view, which technological areas will be most
critical for maintaining competitiveness in the next 5-10 years in the BEV market?
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How can Chinese OEMs address this development?

D) Government Support and Regulatory Frameworks:

# | Question
Do you believe that the Chinese government was one of the central drivers for ena-
D1 bling the success of the local BEV industry? If so, which specific policies were from
your perspective most impactful (e.g., direct purchasing subsidies, purchase tax ex-
emptions, OEM Support Programs, charging infrastructure investments)?
How did policies in China differ from competing nations? Was, in your opinion,
D2 . ) . : .
their scope and extent unfair regarding international competition and why?
Do you believe that the Chinese BEV industry is still heavily reliant on support from
D3 the government today? Are you aware of the “Dual-Credits System” and do you see
this regulatory framework suitable for replacing financial incentives in the scaling of
the industry?
Are trade tariffs implied by the EU and U.S. an appropriate tool to protect their local
D4 | companies when competing with Chinese BEVs? Which risks do you see and what
kind of response do you expect from the Chinese government?
What kind of developments do you expect regarding government policies for BEVs
DS |. : : : )
in the next five years in China and internationally?
4 Closing Part (5min)
Agenda To-Dos
Summary - Briefly summarize the insights gathered
through the interview and ask for possi-
ble additions by the expert
Goodbye - Thanking for the valuable insights and
time
- Offer to provide analysis of interview to
expert when finalized

STOP OF RECORDING




Appendix 12: Expert interview analysis according to Mayring (Hornstein, Schallenberg,

and Schauer 2024)

Expert

number language

Appendix

Interview Paraphrase

Generalization

7 English I am not specific to particular Chinese The expert has extensive ex-
OEMs or supplier processes. I work for | perience in the consulting in-
a consultancy firm, and before joining dustry, with a focus on the
Roland Berger, I worked for another automotive sector, spanning
consulting firm. I have accumulated nine years. For the past five
nine years of experience in the consult- | years, their work has centered
ing industry, primarily focused on the on the development of elec-
automotive sector. With the develop- tric vehicles, with involve-
ment of electric vehicles, I have been ment in both Chinese OEMs
focusing on this topic for about five and foreign brands. They
years. I have worked with several Chi- have supported several Chi-
nese OEMs as well as some foreign nese OEMs in developing
brands to develop their overall electrifi- | their electrification strategies
cation strategies. Recently, some of the and have observed a growing
Chinese OEMs have also been pursuing | emphasis on electrification as
globalization strategies, where electrifi- | part of their broader globali-
cation is a key focus. That’s a brief in- zation strategies.
troduction to my experience.

8 German Yes, all right, so already several years Several years ago, initial pro-
ago for the first time, I believe. Previ- jects with purely Chinese
ously, I don't know, five, six, seven BEV manufacturers began
years ago, I would have to check, there exploring potential market
were the first projects with purely Chi- entry into Europe. Since then,
nese BEV manufacturers in the context this effort has intensified,
of questions surrounding a possible with more companies joining,
market entry into Europe, and this has though specific names are not
intensified since then; some have joined | available at the moment.
since then, but I cannot name them
right now.

8 German And the topic of market entry into Eu- Market entry into Europe has
rope is something I have been working been a focus of my work for
on for quite some time. At the same some time. Recently, I col-
time, there are a whole series of pro- laborated on a major global
jects with well-known or established study with Chinese col-
automakers around the question of what | leagues for a large Asian
can be expected from the new Chinese manufacturer, analyzing what
competitors. This is also the other part to expect from Chinese com-
of my work on this topic. Most re- petitors, including both new
cently, over the turn of the year, I EV startups and established
worked together with my Chinese col- players. The study covered
leagues on a major study at the C-level markets outside of North
for customers for a large Asian manu- America and China, includ-
facturer on a global scale, addressing ing Europe, the Rest of the
questions about what to expect from the | World, GCC, and South
Chinese competitors. This is not only America.
about the new EV startups but all Chi-
nese players. The focus was on all mar-
kets worldwide, with the exception of
North America due to the special cus-
toms or trade situation already present
at that time, and with the exception of
the domestic home market, China. But
Europe, Rest of World markets, GCC,

South America, and so on were grouped
together.

8 German I do think that was helpful, but I have to | This topic is somewhat out-
say that this would be a bit outside my side my area of expertise, and
area of expertise. Other colleagues are I believe other colleagues are
simply more knowledgeable on this better suited to provide accu-
topic, and I wouldn’t want to give you rate information. It might be
incorrect information. So, perhaps helpful to check with the ex-
check with the expert I connected you pert I connected you with for
with to see if they can provide more in- | further insights.
sight.

4 German I have been working with my employer | The expert has extensive au-
since 2016, primarily in the area of tomotive knowledge as he
Smart Mobility, as well as in product has worked in Smart Mobility

and product management

ID

CLO.1:
Interview
Partner
Back-
ground

Reduction

Reduction not
relevant
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and service management, which in-
volves a lot of work on connectivity,
charging, and vehicle product manage-
ment. In the last two years, I was in
China, where I led Business Develop-
ment at our sales subsidiary. This in-
volved several aspects, including politi-
cal analyses. However, my main focus
was on digital portfolio management
and sustainability within the Corporate
Strategy and Development department,
meaning that a lot of things were ad-
dressed in a comprehensive strategic
manner. This is my background, shaped
by my work there, which gave me ex-
posure to different aspects, not only to
the products but also to what stands be-
hind them, such as representatives,
channels, and how everything operates.
I also looked at the political dimension
to understand what is being done to
support the entire process, and of
course, living in China for two years, I
gained insights from the consumer per-
spective on what is currently happening
in the market there.

since 2016. For the past two
years, he led Business Devel-
opment for a subsidary in
China, concentrating on digi-
tal portfolio management,
sustainability, and political
analysis within Corporate
Strategy.

English

I’m Yazhu, and my background is pri-
marily in the semiconductor industry
rather than automotive. I do have some
background in the Chinese market, in-
cluding the automotive sector, but my
main focus has been on the semicon-
ductor supply chain, especially in areas
related to automotive electronics and
local policies. I’m not as familiar with
the overall automotive perspective, but
I’ll do my best to clearly explain my
ideas and thoughts in response to your
questions.

Yazhu has a background in
the semiconductor industry,
particularly focusing on auto-
motive electronics and the
semiconductor supply chain.

10

German

I have been in the automotive industry
since 2018, initially working with the
supplier Robert Bosch GmbH for four
to five years, where I was responsible
for procuring electronic and semicon-
ductor components, including ECUs
used in electric vehicles. During the
semiconductor crisis, I was heavily in-
volved in a task force addressing the
challenges of ensuring an adequate sup-
ply of subcomponents for EVs, which
have particularly high demands for dig-
italization and connectivity. In 2022, T
was recruited by Volkswagen AG,
which also manufactures electric vehi-
cles. I now lead a team in semiconduc-
tor management, a role that combines
procurement functions with internal
consulting on semiconductor-related is-
sues for other departments. At
Volkswagen, we focus on numerous
topics related to electromobility, and
since China remains VW’s most im-
portant market, I have gained some ex-
perience there, having visited occasion-
ally.

I’ve worked in the automo-
tive industry since 2018, first
at Bosch managing semicon-
ductor procurement for EVs,
then at Volkswagen, where 1
lead a semiconductor man-
agement team focused on
electromobility and consult-
ing on related issues, with ex-
perience in the Chinese mar-
ket.

11

German

I was the first plant manager of BMW
Brilliance's plant in China from 2002 to
2006, and I set it up, including the en-
tire supplier integration, commission-
ing, and production, so I know China
inside out. I am also fluent in Mandarin,
which makes a big difference for me, as
many Westerners who have worked in
China but cannot speak the language
don’t get to look behind the scenes and

The individual has extensive
experience in the Chinese au-
tomotive industry, having
been involved in the estab-
lishment of BMW Bril-
liance's plant and supplier
network in the early 2000s,
with a unique advantage in
Mandarin fluency. This lan-
guage proficiency facilitated
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don’t get access, but I do. And I am a
founding member of CATL; without
me, it wouldn’t have been established.
They always call me the uncle of
CATL, and overall, I lived and worked
in China for 20 years

deeper access and insights
into local business practices,
which are often less accessi-
ble to non-Mandarin speak-
ers. Additionally, the individ-
ual was instrumental in the
founding of CATL and has a
longstanding presence in the
Chinese market, spanning
two decades.

German

Yes, I would say that Chinese OEMs
are currently leading in the BEV seg-
ment. We in the West have somewhat
missed the boat on this; it should have
been managed more skillfully.

Chinese OEMs are ahead of
Western companies in the
BEV segment.

German

Yes and no. This might not be entirely
helpful, but when it comes to cell tech-
nology—specifically produced cell
technology—and cost positioning, par-
ticularly in relation to components like
inverters, electric motors, and espe-
cially cells and batteries, they have a
significant advantage. I would say that
in terms of pure application continuity,
they are ahead. However, on the side of
cell chemistry, I’d say they are more or
less on par.

I only partly agree that Chi-
nese OEMs are ahead in the
BEV segment, in some areas
Western OEMs are definitely
on par.

German

Overall, I believe that Chinese OEMs
hold an advantageous position in the
BEV segment compared to Western
OEMs.

Chinese OEMs lead the BEV
segment.

German

I don’t think I would agree with that as
a blanket statement. If you look at it
more closely, there are different aspects
that make a good car. As a Tesla driver
myself, I know how often Tesla has
been criticized for panel gaps. Of
course, you could argue that’s really
important. But it comes down to
whether the car’s bodywork, suspen-
sion, and overall build are good. And
specifically for electric cars, it’s more
critical to look at things like charging
speed and optimized range. These fac-
tors are arguably much more important.
So, you have the hard facts of the car—
bodywork and product quality—then
everything around charging and EV
performance. Another area that has
grown significantly is the digital plat-
form of the car. I think, especially in
terms of digital platforms, the Chinese
approach is definitely far ahead, partic-
ularly with ecosystems and integration.
But for other aspects, I’d raise some
questions. For instance, I’d say that the
platform for EVs from Hyundai, Gene-
sis, and others is significantly better
than what you see in many Chinese ve-
hicles. When it comes to what makes a
car truly enjoyable—everything beyond
the bare minimum—I think European
OEMs definitely still have a place. So,
to say they are miles ahead in general?
I’m not sure I’d agree with that.

I only partly agree that Chi-
nese OEMs are ahead in the
BEV segment, in some areas
Western OEMs still have an
advantage, for example in
quality.

German

Absolutely. Mainly from a historical
perspective—they started building their
value chain 10, 15, or even 20 years
ago, not necessarily for electromobility
but primarily for consumer electronics.
As a result, they have completely dif-
ferent assets and experiences in place,
especially when it comes to automation.

The Chinese OEMs for sure
are ahead of Western OEMs
in the BEV segment.

CLO0.2:
Other

Reduction not
relevant
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This is something Europe needs to seri-
ously consider—how to catch up in this
area. Currently, they definitely have a
significant competitive advantage.

7 English Yes, I definitely agree with that in Chinese OEMs are perceived
terms of sales volume and competency, | to be ahead of foreign OEMs,
as you might already know. In general, particularly in terms of sales
I think Chinese OEMs are ahead of for- | volume and overall compe-
eign OEMs. tency.

8 German Yes, I believe that's basically correct. Yes, that's correct. In many
Can we affirm that? As for technologi- aspects, Chinese manufactur-
cal progress in this specific type of ve- ers are now the benchmark
hicle, they are now, in many aspects, for technological progress in
the benchmark. If you look at individ- this type of vehicle. While
ual details, you will certainly still find some non-Chinese players
some non-Chinese players who lead in may still lead in specific do-
specific domains. But if we look at the mains, overall, Chinese man-
overall system, then, yes, they have ufacturers have made signifi-
made progress in many areas, espe- cant advancements, particu-
cially in the volume segment, but also larly in the volume segment
in others. and beyond.

8 German As for the second point, there are cer- While China’s dominance in
tainly some aspects that may run coun- electromobility is clear, there
ter to this dominance. Apart from the are potential challenges, par-
question of how electromobility will ticularly if other regions lag
develop in regions outside of China, we | behind. A worst-case sce-
could, from a climate policy perspec- nario could see China as the
tive, face a worst-case scenario where sole leader in electromobility,

China becomes the sole “island” of offering benefits in terms of
electromobility, and we would have to reduced CO2 emissions in

be grateful that at least they aren’t emit- | transport, but global develop-
ting CO2 in transport. Hopefully, it ment will ultimately depend
won’t come to that, but today, regions on how other regions pro-
must be viewed much more separately. gress.

How other regions develop will, of

course, be a key question in fully an-

swering this.

11 German Yes, I for sure believe that Chinese Chinese OEMs are ahead of
OEMs are ahead of the West in the Western companies in the
BEV segment. A topic you are not re- BEV segment.
ally covering is also the different busi-
ness model they are following.

13 German The success of Chinese firms in the Chinese OEMs are only
BEYV industry depends heavily on the ahead in some areas, for ex-
specific area being examined. Many ample intelligent connected
Chinese customers associate BEVs with | vehicles. In others, including
intelligent vehicles, which aligns with safety and quality, Western
government initiatives focused on Intel- | OEMs still lead.
ligent Connected Vehicles. In terms of
vehicle intelligence, Chinese compa-
nies, particularly the disruptor firms,
are ahead. They have taken the lead for
various reasons. However, in this area,
there is notable progress being made to
catch up. Regarding battery and
drivetrain technology, the situation is
more balanced; both sides use similar
technologies and suppliers. For exam-
ple, Mercedes is seen as a leader be-
cause it integrates these technologies
with core values like safety and quality.

3 German The pure material switch in BEVs has European institutes and com- | CLI.1: The distinct ma-
not contributed significantly to the suc- | panies had similar knowledge | Green- terial composi-
cess of the Chinese, because German regarding pure cell chemistry | field Op- | tion of BEVs
institutes or companies such as BASF and the materials. portunity | compared to
have comparable expertise in, for ex- driven by | ICEs has sup-
ample, cell chemistry. Material ported the rise of

3 German However, China has encouraged 20-40 China has gained advantages | Transi- Chinese OEMs
institutes and universities to deal with in the application, design and | tion in a previously
the scaled application topic. This has lifetime considerations of bat- saturated auto-
given them advantages in terms of opti- | teries. motive market.
mization, lifetime consideration and ad- BEVs rely on
vantageous cell design. materials like

3 German And, and that's because they no longer The technological switch cobalt and
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have these major preventive hurdles.
ICE combustion engines, you can't do
that off the cuff, you really need a
structure or even a substructure, but
they can jump over this second major
preventive hurdle of electrical architec-
ture, you they have learned that.

from ICE to BEV have de-
creased entry barriers for
Chinese OEMs as they mas-
ter in electronic architecture.

Yes, I think so, mainly because BEVs
are different—it gave them the chance
to enter even though the general market
was already extremely saturated with
many different players. So, they used
the chance of a new technological envi-
ronment and executed well.

The different material com-
position of BEVs gave Chi-
nese OEMs the opportunity
to enter a before saturated
market.

German Yes, I would say that this is a success The different material com-
factor. When we look at the complexity | position of BEVs was a suc-
of an internal combustion vehicle and cess factor as Chinese were
where the main value creation lies for able to re-think traditional ap-
an automotive manufacturer, in Ger- proaches and integrate more
many, it’s clearly in the engine and aspects.
drivetrain, with much of it coming from
suppliers. The OEMs are masters of
supply chains. When you start to re-
think the primary components of value
creation, entirely new possibilities open
up. You’re also forced to re-evaluate
and perhaps question other aspects. An-
yone who has sat in a Tesla remembers
it because it looks so radically different
from any other car. I think the Chinese
have similarly been able to cut ties in
certain areas and say, "Alright, we’ll do
this ourselves," thereby gaining more
freedom compared to internal combus-
tion engines.

German The significantly different material The different material com-
composition of BEVs is only a second- position of BEVs compared
ary success factor for Chinese OEMs. to ICEs is only a secondary
The primary factor is their experience success factor.
in battery technology, which they have
accumulated over recent decades, giv-
ing them a cost advantage.

English I think the shift in material composition | The shift from ICE to EVs
from ICE to electric vehicles has led to has increased reliance on rare
an increased reliance on rare earth met- | earth metals like cobalt and
als, as you mentioned, such as dico- nickel, benefiting Chinese
nium, cobalt, and nickel, which has sig- | OEMs. China’s advantage in
nificantly benefited Chinese OEMs. rare earth materials aligns
China has a certain advantage in some with its energy strategy to re-
rare earth materials. Compared to ICE duce dependence on imported
vehicles, which rely on oil, China is not | oil, supporting the growth of
as self-sufficient in oil production. its EV industry.

Therefore, the transition to electric ve-
hicles aligns with a national energy
strategy to reduce reliance on imported
oil in the future. I would say the shift in
material composition has been benefi-
cial for the development of Chinese
electric vehicles.
German So, if I have a material, we need to dis- The materials used in electric

tinguish between the material that ulti-
mately goes into the battery, which is a
necessary component for an electric ve-
hicle, as the name suggests, and the ma-
terials used elsewhere in the vehicle.
The topic of lightweight construction
has, in principle, existed for a long time
and is about, for instance, which steels
are used, or whether carbon or other
building materials are employed. These
materials, all of this, have existed be-
fore. From my perspective, though I
must note that I am not a technician or a
vehicle builder, I would not see a fun-
damental advantage here.

vehicles can be categorized
into those essential for bat-
tery production and those ap-
plied in other areas of the ve-
hicle. Lightweight construc-
tion, involving choices
among different steels, car-
bon, and various building
materials, has long been a fo-
cus in vehicle manufacturing
and does not present a funda-
mental advantage specific to
electric vehicles.

nickel, where
China controls
much of the sup-
ply chain, align-
ing with its stra-
tegic goal to re-
duce dependence
on imported oil.
China’s inte-
grated value
chain from raw
materials to bat-
tery production
has enabled it to
sidestep Western
dominance in
ICE technology,
producing af-
fordable BEVs
that meet the
needs of city
drivers in Tier 3
and Tier 4 re-
gions. This shift
to BEV-specific
materials, sup-
ported by
China’s focus on
EV innovation,
has allowed Chi-
nese OEMs to
establish a dura-
ble advantage,
positioning them
as leaders in the
global electric
vehicle industry.
While traditional
construction ma-
terials remain
relevant, BEVs
introduce unique
structural de-
mands, such as
the “skateboard”
design, requiring
a rethinking of
vehicle design
and providing
China a strategic
edge that com-
plements its con-
sumer-centered
approach.
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8 German What makes the difference, or rather The unique structure of bat-
the advantage, is that an electric vehi- tery electric vehicles results
cle—a battery electric vehicle—is a in a different material mix,
completely differently structured and making direct material com-
conceived vehicle, apart from the four parisons with conventional
wheels. This ultimately leads to a dif- vehicles insufficient due to
ferent material mix, but the comparison | their fundamental dissimilari-
is even further removed than comparing | ties.
apples to oranges. Therefore, perhaps
focusing purely on the materials might
be a bit of a stretch as a hypothesis, be-
cause the similarity of the vehicles isn’t
sufficient to support it.

8 German The classic "skateboard" BEV with an The "skateboard" design of
SDV platform and body on top is a battery electric vehicles
completely different vehicle compared marks a shift to a new prod-
to an internal combustion engine. This uct category, requiring new
dramatic shift to a completely different knowledge and impacting the
product category, where prior experi- domestic market and strategy.
ences from the traditional industry were | The battery introduces mate-
only partially applicable and new ones rials that were not needed in
had to be developed, has had the great- traditional vehicles.
est effect in connection with the domes-
tic market, the long-term strategy, and
many other aspects we will discuss
shortly. Regarding the materials, as you
just formulated it, I would disagree.

And, as mentioned, the part involving
the battery wasn’t previously needed
because we didn’t have battery electric
vehicles.

4 German If you look at internal combustion en- China’s control over the elec-
gines (ICE) in China, for example, tric vehicle value chain, from
Western brands have dominated for raw materials to battery pro-
years, creating a barrier that local play- duction, has enabled them to
ers couldn’t easily overcome. This overcome Western domi-
change, driven in part by access to dif- nance in traditional engines
ferent raw materials and the ability to and excel in affordable, dura-
transform them into products—Ilike ble EVs.
building batteries—has allowed the
Chinese to excel over recent years.

They have secured control points across
the entire value chain needed to build
electric vehicles, from mining to tech-
nology, to manufacturing efficient, af-
fordable batteries, and finally, produc-
ing vehicles that are durable and com-
petitive.

4 German If China had attempted to compete in China’s strategic focus on EV
the same space with traditional materi- technology, unlike Europe’s
als, the competition with established pivot away from established
players would have been too intense. I ICE expertise, allowed it to
think, in Europe, we have essentially systematically build a com-
abandoned our core technology, which petitive edge across the EV
we excelled at and refined over dec- supply chain, capitalizing on
ades, in favor of new technology, where | the distinct material and tech-
China has a lead. China recognized 10 nology requirements of
to 15 years ago that this shift was its BEVs.
best chance to establish itself in the in-
dustry, and they have built up the entire
chain systematically. So, to answer
your question, I believe materials have
contributed to this, but the broader dif-
ference between BEV and ICE require-
ments has been a major advantage for
China.

10 German In terms of raw material management, I | Raw material management is-

wouldn’t consider it a major factor. Ul-
timately, they still need metals and
other standard materials. While clever
material choices can extend battery
range, for the typical consumer driving
in cities like Hamburg, Shanghai, or
Shenzhen, who usually covers only 30
to 50 kilometers per day, extreme range

n't a major factor for Chinese
BEV success; while clever
material choices can extend
battery range, it's less crucial
for typical city driving, where
daily distances are short.
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isn’t crucial. Range becomes more rele-
vant for longer trips, but from my expe-
rience, I wouldn’t say construction ma-
terials have had a major impact, even
though they may provide some ad-
vantages.

when it comes to securing resources—
they build roads in countries like Congo
at their own expense, for instance.
These roads go straight from the mine
to the port. One might think these ac-
tions are driven by noble intentions, but
access to these roads is sometimes even
restricted for locals. This approach is

viewed more and more criti-
cally in African countries but
dependencies are high.

13 German The connection between the success of There is no direct connection
electromobility in China and rare earths | between the shift to more rare
is, in my view, rather indirect. I would earths in BEVs and the suc-
not say that China has necessarily cess of Chinese OEMs but
gained a competitive advantage from with geopolitical tensions this
this. However, it will be important to can change, if China restricts
observe how geopolitical tensions, access.
which are likely to intensify, particu-
larly between the U.S. and China, will
unfold. For instance, if the U.S. starts
intervening in Taiwanese chip manu-
facturing, China might eventually re-
spond by restricting rare earths exclu-
sively to its own use.

13 German China's strategy focused on technology China realized that in electro-
and expertise, aiming for leadership in mobility they have a chance
key sectors like automotive by 2049. to achieve technology leader-

They identified electromobility as an ship and invested early,
untapped opportunity, where no one which is more important than
had a significant lead, unlike internal the shift in materials.
combustion engines with 130 years of

development. Heavy investment in bat-

tery research allowed China to gain a

leadership position. The role of raw ma-

terials is secondary to their technologi-

cal push.

1 German Let's say that China already has signifi- | China has better access to CL1.2: China’s success
cantly more raw materials than we do raw materials and made a Securing | in the BEV in-
anyway, because you just have to see strategic plan for securing Critical dustry is closely
that for example for what is needed for battery materials through in- Materials | tied to its strate-
battery production and they have, of ternational investments. beyond gic control over
course, made a corresponding plan with the Bor- raw materials es-
investments into Lithium in Africa. ders of sential for bat-

2 German I think it was a very smart strategic de- Investing wisely in securing Mainland | tery production.
cision, especially because the oppor- rare raw materials domesti- China Through domes-
tunity presented itself to enter the mar- cally and internationally was tic mining, ex-
ket and secure partnerships relatively a strategically smart decision. tensive interna-
early on. With raw materials, it often tional invest-
comes down to securing shares and ments, and gov-
quantities of resources that are simply ernment-led ini-
limited on Earth. They secured re- tiatives like the
sources within their own country— Belt and Road,
what they already had—and then in- China has se-
vested wisely internationally. cured stable ac-

2 German Of course, there is a risk in the long The risk of countries limiting cess to resources
term if other countries begin to limit in- | partnerships for raw materials such as lithium,
vestments and partnerships with China. | with China is low as they also cobalt, and rare
However, I would somewhat relativate depent on China regarding earth elements.
that, as we’ll likely discuss further. I further processing steps. Key players like
think the next step is particularly im- CATL, sup-
portant—one must actually do some- ported by favor-
thing with those raw materials. In this able policies,
case, they have also positioned them- have prioritized
selves very strategically in terms of refining and re-
value chain, which is becoming evident cycling capabili-
now. Even if a country has certain raw ties, reducing de-
materials in reserve, they still often pendency on im-
need to go through China, given its ca- ports and bol-
pability to process these materials. stering supply

5 German Chinese foreign policy is very direct Chinese investments are chain independ-

ence. This proac-
tive approach
has given China
a competitive
edge, positioning
it as a dominant
force in the
global battery
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therefore viewed increasingly critically
in such countries, yet there remains a
strong dependency.

German The Chinese are also smart—they in- China invests extensively in
vest heavily in battery recycling. From battery recycling to become
my perspective, this isn’t driven pri- less reliant on mined rare
marily by a push for innovation; rather, | earths.
they simply understand that it will be a
competitive advantage in the future to
rely less on mined rare earth elements.

German Securing input materials is certainly a China has strategically se-
success factor. The Chinese have ap- cured BEV input materials
proached this very strategically; it’s not | which is a success factor.

a topic that emerged only in the past
five years. Scaling the BEV industry
also involves securing upstream materi-
als.

German I see a risk for China’s dominance in China's dominance in input
input materials only if there is a signifi- | material access is only risked
cant shift in battery cell technology, if there is a significant tech-
such as a development toward LFP bat- | nological shift.
teries.

German However, it should also be noted that China also has an advantage
China generally faces lower regulatory in material access due to
requirements regarding material extrac- | lower regulatory require-
tion, such as whether child labor was ments.
involved—an area where we in the EU
are more vigilant.

English Yes, I think Chinese OEMs, as well as Chinese OEMs and battery
some battery manufacturers like CATL, | manufacturers, such as
have heavily focused on securing do- CATL, have focused on se-
mestic mining resources, including in- curing domestic mining re-
vestments in mining operations. sources and investing in min-
They've done their best to secure the ing operations to ensure a sta-
supplies of upstream materials, includ- ble supply of upstream mate-
ing the necessary minerals for battery rials, including the minerals
production. required for battery produc-

tion.

English Some local OEMs and suppliers also Local OEMs and suppliers
focus on recycling materials from used are recycling materials from
batteries to reduce import dependency. used batteries to reduce im-
As you might already know, even with port dependency, but raw ma-
these efforts, the supply of raw materi- terial supply remains a criti-
als remains a critical factor for the in- cal challenge.
dustry.

English Chinese lithium mining still relies on Despite China's focus on do-
imports from Australia and other coun- mestic mining, lithium min-
tries, even with the changing global re- ing still relies on imports
lationships. However, China has started | from countries like Australia.
to focus on domestic mining for these However, resource develop-
resources. I would say that resource de- | ment and recycling initiatives
velopment and recycling initiatives are are key priorities in China.
two key efforts that are already under-
way and being prioritized in China.

English I think that, in general, even if you The price of lithium peaked
check the price of lithium mining, two years ago and has since
you'll see that the price peaked about decreased, indicating a global
two years ago, and after that, it de- increase in supply and pro-
creased dramatically. This indicates that | duction capacity, leading to
the supply of lithium and other re- some oversupply. The recy-
sources is becoming more sufficient cling initiative is driven not
globally. Overall, production capacity only by resource security but
is catching up, and in some cases, we also by environmental sus-
could say there’s a bit of oversupply tainability, as recycling bat-
now, which is why the price is quite teries in an eco-friendly man-
low. So, I think the recycling initiative ner remains a challenge.
comes not only from the need for re-
source security but also from considera-
tions about the sustainability of the en-
vironment, as recycling batteries in an
environmentally friendly way is still a
challenge.

English That’s why the Chinese government has | The Chinese government has

also launched certain policies, stating
that those who produce batteries must

implemented policies requir-
ing battery producers to take

value chain and
creating a poten-
tial exclusion
risk for other na-
tions facing reg-
ulatory and trade
challenges.
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take responsibility for recycling the bat-
teries once the vehicle is retired. As a
result, many OEMs and battery suppli-
ers are focusing on building their recy-
cling capabilities. However, recycling
is not a cost-efficient way to produce
lithium; it costs much more compared
to other methods.

responsibility for recycling
batteries after a vehicle’s re-
tirement. As a result, many
OEMs and battery suppliers
are focusing on building re-
cycling capabilities, though it
remains a costlier method
compared to other lithium
production processes.

English To mitigate that risk, some Chinese bat- | To mitigate risks, some Chi-
tery manufacturers and mining compa- nese battery manufacturers
nies are exploring alternatives. For ex- and mining companies are
ample, lithium can not only come from exploring alternatives, such
traditional mining but also from certain | as sourcing lithium from
lakes, which is another way to source lakes, a method that requires
rare earth elements. However, this pro- specialized refining tech-
cess requires a very specialized method | niques. While abundant in
to refine the raw materials. While it is China, lake lithium mining is
quite abundant in China, lake lithium is | still complex and less wide-
a very unique form of mining. Local spread compared to tradi-
players are also investigating new ways | tional methods. Local players
to source lithium to reduce reliance on are also investigating new
traditional lithium mining. However, ways to source lithium to re-
the process is still complex and less duce reliance on traditional
widespread compared to traditional mining.
methods.

German All of this was planned with a long- China's long-term planning,
term perspective, and with the strength combined with the strength of
of the domestic market, China decided its domestic market, has se-
to secure access to these raw materials. cured access to essential raw
This is an important success factor to materials, positioning Chi-
ensure that the part of the automotive nese players as key benefi-
value chain focused on the battery, par- | ciaries in the battery value
ticularly the cells, benefits from it. The chain. This has made it nearly
situation has certainly arisen where it’s impossible to bypass China in
practically impossible to bypass China the battery and cell produc-
or Chinese players in this area. tion sector.

German This is not equivalent, and I just want to | While the battery is a crucial
avoid making a direct leap from the bat- | component of the automotive
tery to the assumption that the car auto- | value chain, it does not auto-
matically follows; that’s not necessarily | matically imply that the en-
the case. However, when I look at a tire car follows suit. How-
value chain, the battery is a very essen- ever, the battery remains a
tial component, one that makes up a key element in shaping the
significant part of the future automotive | future of the automotive in-
value chain. dustry.

German I agree with your point: this probably China’s domestic access to
wouldn’t have been possible if the dif- essential raw materials for
ference between ICE and BEV wasn’t EVs, coupled with control
so pronounced. Materials play a role in over the entire value chain,
this—raw materials are available within | positions its automotive in-
China, allowing them to cover the en- dustry strongly, especially as
tire value chain domestically. This will European OEMs risk exclu-
likely be a major success factor for the sion due to potential trade re-
Chinese automotive industry, especially | strictions.
since European OEMs could be quickly
excluded if another country decides not
to sell these materials or imposes high
tariffs.

German Yes, I think that’s truly a fascinating China’s straightforward, con-

question, not just for the automotive in-
dustry in China but for the entire world.
How this develops over the next 10
years will be one of the major risk fac-
tors for the Chinese automotive indus-
try—not only regarding product sales
but also in terms of access to resources,
technologies, and so on.

What we’ve seen so far is that Chinese
investments, especially in emerging
markets, have been generally welcomed
because they are primarily business
transactions. Unlike in Europe, where
investments are often tied to conditions,

ditions-free investment ap-
proach has fostered strong
ties in emerging markets
compared to Europe’s more
regulated investments.
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such as human rights standards or edu-
cation access, China’s approach has
typically been more straightforward.
They say, "We can both benefit if we
invest here in ports, mining projects, in-
frastructure, and so on." And, generally,
these countries have accepted this ap-
proach because it doesn’t come with
additional requirements.

English

You mention Australia limiting Chinese
involvement in critical mineral projects,
which I find particularly interesting.
This effort by China to secure access to
key resources isn’t new; it's something
that both the Chinese government and
the industry learned from past experi-
ences, like with iron ore imports from
Australia. As prices surged yearly,
China learned the importance of secur-
ing raw materials for stability. In the
automotive sector, the same lesson ap-
plies. China is focused on securing crit-
ical raw materials for the industry’s
long-term growth, given the size of the
automotive industry and its importance
for China’s development. I believe this
is why we see measures led by the gov-
ernment or the industry to secure a reli-
able supply chain, particularly for criti-
cal resources. This approach to supply
chain security isn’t unique to China.
Western countries have long under-
stood the need to secure access to criti-
cal materials, especially for essential in-
dustries. So, in my view, China’s focus
on supply chain security for key raw
materials in the automotive sector
aligns with practices already estab-
lished in the West. That’s my perspec-
tive on it, though I don’t have specific
data to support this at the moment.

China’s focus on securing
critical raw materials for the
automotive sector is a strate-
gic move, much like Western
practices, to ensure long-term
supply chain stability and
support industry growth.

English

1 think when it comes to raw materials,
especially refining, it’s similar to what I
mentioned before. In China, there’s a
huge demand for refined materials, so
they’re working to build domestic capa-
bilities to produce these materials them-
selves. This upstream segment of the
supply chain is crucial, and by develop-
ing refining capacity in China, they aim
to secure the supply needed for the rest
of the supply chain. While I don’t have
extensive information on this topic, my
understanding is that this effort aligns
with China’s overall strategy to ensure
stability and independence in key re-
sources for the industry. But I don't
think this is very special if you're talk-
ing about why Chinese are securing this
this raw material or refine raw material.

In my view, China's push to
build domestic refining capa-
bilities for raw materials is
part of their broader strategy
to ensure supply chain stabil-
ity and independence, which
isn't unique for China but ra-
ther aligns with global prac-
tices of securing critical re-
sources for industry.

10

German

Yes, this is something that Europe and
the United States do as well. If you
need lithium, certain types of copper, or
rare earth elements, for instance, it’s a
competitive landscape around natural
deposits. For semiconductors, there’s a
high demand for materials like silicon
and silicon carbide, so it becomes a ge-
opolitical matter that goes beyond indi-
vidual manufacturers.

The competition for materials
like lithium, copper, and rare
earth elements is global, and
for semiconductors, materials
like silicon and silicon car-
bide also make it a geopoliti-
cal issue, beyond just individ-
ual manufacturers.

10

German

Governments have identified strategic
industries, such as automotive and sem-
iconductors, and work to secure re-
sources through partnerships, agree-
ments, and cooperation with resource-

Governments secure strategic
resources for industries like
automotive and semiconduc-
tors through partnerships,
with Europe, China, and the
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rich countries. It’s much like the old
days with oil or specific types of steel
and metals—scarce resources are strate-
gically secured within a nation’s sphere
of influence. This approach is benefi-
cial and is why Europe, China, and the
United States each pursue it, albeit in
different styles. The U.S., for example,
focuses on security cooperation and sta-
bilization efforts (like with the CHIPS
Act), while China tends to invest heav-
ily and incorporate these countries into
its Belt and Road Initiative. Europe,
meanwhile, tries to establish coopera-
tive frameworks.

U.S. pursuing different ap-
proaches—China uses heavy
investment and the Belt and
Road Initiative, the U.S. fo-
cuses on security and stabili-
zation (e.g., CHIPS Act), and
Europe emphasizes coopera-
tive frameworks.

10 German These efforts are not incidental but Governments are strategically
driven by the understanding that these securing scarce resources to
materials will become even scarcer, so support their industries, but
governments want to ensure their indus- | OEMs have little control over
tries have access. However, this is this, as it is driven by geopol-
largely beyond the control of OEMs, as | itics and national policy.
it falls within the realm of geopolitics
and government strategy.

11 German Let’s put it this way, especially when it | Chinese manufacturers have
comes to rare earths, whatever they consistently maintained ac-
may have been or still are today. The cess to rare earth materials,
Chinese always had availability, while whereas others faced high
we had to buy them at high prices. And | costs and delays in securing
by the time we set up the necessary supply contracts. This early
contracts, determined where to buy and stable access gave Chi-
them, and figured out how much we nese companies a competitive
could get, they were already ahead. advantage in resource availa-

bility.

11 German Over time, a certain delay occurs, and Chinese companies, sup-

I’d also like to take a step back in the ported by the "One Belt, One
value chain, as there is a macroeco- Road" initiative, secured ex-
nomic component behind this. The Chi- | tensive access to rare materi-
nese have their "One Belt, One Road" als through strategic invest-
initiative, and what does One Belt, One ments and partnerships, often
Road mean? My friend Robinson, the facilitated by government
chairman of CATL, for example—years | delegations. This proactive
ago, they invested in or participated in approach included invest-
mines in the Congo, signed lithium con- | ments in mines in the Congo
tracts in Chile, and so on, and on a large | and lithium contracts in
scale. This happened as part of the One | Chile, providing a high level
Belt, One Road initiative, where they of resource availability in the
traveled with government delegations, global supply chain.

securing extremely high availability of

rare materials.

11 German And they essentially operate on a barter | Chinese companies secure re-
basis. The Chinese build infrastructure sources through infrastruc-
in these countries, which they then use ture-for-materials exchanges,
to export these resources back to China. | enabling efficient transport
This approach extends beyond just from regions like Africa and
China’s mainland resources, as they South America. This prag-
have specifically developed logistical matic approach, contrasted
structures to connect with South Amer- with Western ethical debates,
ica and Africa. Meanwhile, in the West- | grants them ample access to
ern world, we spend a long time dis- rare earths, a key success fac-
cussing human rights and whether we tor.
should even be doing this because of
the presence of dictators, while they
simply get things done decisively. For
example, they have a cobalt mine deep
in the Congo jungle, which no Western
manufacturer has access to. Therefore,
the availability of rare earths, in suffi-
cient quantities, is undoubtedly a suc-
cess factor in this development.

12 German I think it has certainly contributed to the | Access to raw materials has

success. I wouldn't necessarily say that
it is the most important success factor,
but it has contributed significantly. And
especially looking towards the future, I
believe it is an extremely powerful

contributed to China's suc-
cess, though it may not be the
most important. Looking
ahead, it is seen as a signifi-
cant lever for China's future
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lever that China as a whole holds.

development.

12 German You always have a dangerous situation An unequal relationship,
when there is an unequal relationship, where one side holds signifi-
meaning when one side is significantly cantly more power, creates a
larger or holds much more power, ei- dangerous situation. In the
ther on the demand or supply side. In case of China, it exerts signif-
this case, the issue goes in two direc- icant influence both as the
tions: one is towards the developing largest buyer of raw materials
countries where the raw materials are from developing countries
mined. These countries are always de- and as a dominant force on
pendent on China because China is the the supply side of processed
largest buyer and thus has a significant materials, leading to high lev-
influence. If you think further along the | els of dependency at both
supply chain, China quickly becomes ends of the supply chain.
not only the dominant force on the de-
mand side of raw materials but also on
the supply side of processed materials.

And then, there is again a high level of
dependence. So, sorry for the long an-
swer, but the short answer is yes.

13 German In my assessment, without going into There are no significant risks
all the details, the risks with raw mate- for China regarding raw ma-
rials are probably lower. China is in a terial access as they have es-
relatively strong position, partly due to tablished a very strong strate-
its own resources and its early securing | gic position.
of access. I believe raw materials will
not become a bottleneck here.

1 German The Europeans are now gradually mov- | Europe needs to buy raw ma- | CL1.3: China’s domi-
ing into battery production, but access terials at higher prices which Leading nance in BEV
to raw materials is not as secure as in influences vehicle prices. Author- production is
China, and when it is, it is at higher ity in driven by low-
prices. This ultimately also affects the Material cost mineral re-
prices of the vehicles. Refine- finement, access

3 German The risk of China losing its position in The risk of China losing its ment to critical raw
terms of raw materials is exorbitantly position in terms of raw ma- materials, and a
low. Once you have a virtually monop- terials is exorbitantly low. willingness to
olistic position, you can play with pric- innovate with
ing and push competition out of the composite mate-
market. rials, reducing

2 German I think they’re particularly successful China can operate cheaper in production costs
because they can operate very cheaply, mineral refinement due to and enhancing
largely due to placing less emphasis on low labor costs and reduced efficiency.
external factors like environmental empathis of environmental While Europe
standards compared to others, and also factors. faces higher raw
because they have access to a very af- material costs
fordable labor force. that affect vehi-

2 German However, I also believe it presents Other countries should reduce cle pricing,
both a risk and a strategic challenge for | their reliance on China in China maintains
other countries to find ways to reduce mineral refinement, e.g., the largest bat-
their reliance on them, perhaps by se- through regulatory measures. tery production
curing market shares or through regula- capacity, despite
tory measures. some risks of de-

9 German My gut feeling is that the refinement China's standing in the refine- pendency. Tech-
process in the value chain is not as cru- ment process is not as crucial nological ad-
cial to China’s success as, on one hand, as material access and know- vances, such as
access to upstream materials and, on the | how in cell technology. 1mpr9yed energy
other, technological know-how in the densities, faster
field of battery cells. charging, and in-

7 English I think the mineral refinement process The mineral refinement pro- cr‘eased recy-
is crucial to the success of battery pro- cess is crucial for battery pro- cling, are ex-
duction, especially when the supply duction, especially during pe- pected to gradu-
was limited over the past two years. riods of limited supply. ally rt?duce raw
However, I don't think the supply of While the supply of mining material de- )
mining resources is as constrained as it | resources is no longer as con- mands and reli-
was before. So, I’'m not sure whether strained, China still holds the ance on rare
China still plays as important a role in largest battery production ca- carth element.s.
the mining process, but China does pacity. Its role in production Although Chl'
have the largest battery production ca- volume remains significant, na's economic
pacity. In terms of production volume, I | though there are potential growth was sup-
think China’s role is still significant to risks involved. ported by state
some extent, and there could be risks policies in mate-
involved. rial processing,

8 German Secondly, we continue to see signifi- Advancements in battery current chal-

technology are progressing

lenges with
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cant advancements in battery technol-
ogy, which are progressing very
quickly, with considerable leaps every
two to three years in terms of materials,
leading to higher energy densities, and
so on. This means that with these ad-
vancements, if we extrapolate further,
we should reach a point where future
electric vehicles achieve the same range
with smaller batteries and, therefore,
with fewer raw materials.

rapidly, with significant im-
provements in materials
every few years, leading to
higher energy densities. This
suggests that, in the future,
electric vehicles will achieve
the same range with smaller
batteries, requiring fewer raw
materials.

German

What’s important, also to further reduce
prices, is enabling this ongoing techno-
logical development. That’s one aspect
to consider. Additionally, faster charg-
ing options are emerging—the faster I
can charge a car, the less capacity the
battery needs to have. These factors
suggest that simply extrapolating cur-
rent conditions by quantity may not be
the right approach. Moreover, the use
of more rare earth elements and other
raw materials in batteries throughout
their lifecycle will lead to progressive
case developments for recycling these
raw materials. This will only take effect
in a few years, once there’s a fleet old
enough to recycle, but it should result
in a scenario where, despite significant
growth, the relative dependency on
mines and deposits in certain countries
could gradually reduce. This would be
due to recycling and different battery
compositions, lowering the demand for
these materials per vehicle. The ad-
vantage remains, but all of this needs to
be considered with some caution when
projecting into the future.

Technological advancements,
faster charging, and recycling
will reduce battery costs and
material demand. As EV
fleets age, recycling will
lessen reliance on raw materi-
als, but future projections
should remain cautious.

10

German

Yes, the point is that Chinese BEV
OEMs don’t necessarily have exclusive
access to raw materials that others lack.
China does have its own reserves of
rare earth elements, such as gallium and
germanium, where they hold substantial
deposits that we in Europe or even the
Americans don’t have as easily. How-
ever, the key difference is that they
have access to the same resources as
everyone else, but they have been more
willing to use new composite materials
or constructions that are unconventional
in the traditional automotive industry.

Chinese BEV OEMs don't
have exclusive access to raw
materials but do benefit from
having substantial reserves of
rare earth elements like gal-
lium and germanium. The
key advantage is their will-
ingness to use new composite
materials and unconventional
construction methods.

10

German

It certainly didn’t hurt China to have
strong capabilities in the processing of
raw materials, particularly rare earths,
which gave them an advantage during
the semiconductor crisis. In my view,
China’s economic progression follows
a typical path for developing nations
moving up the value chain. Initially,
China was the world’s manufacturing
hub, focused on raw material extraction
and exporting those materials to other
countries, like Japan or Korea, for fur-
ther processing before final products
were shipped to places like Europe.
Now, China has advanced to processing
these materials itself, adding value and
capturing more of the profit margins.
This shift up the value chain allows
them to apply more IP, create better
jobs, and retain more value domesti-
cally.

China’s economic progres-
sion mirrors the typical path
of developing nations, start-
ing as a manufacturing hub
focused on raw material ex-
traction and then moving to
process those materials do-
mestically.

10

German

China’s move into material processing
was less about a specific government

China's move into material

global market
monopolies are
prompting other
countries to in-
vest in domestic
production and
regulatory
measures to se-
cure their supply
chains inde-
pendently.
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plan and more about natural economic
progression, with the government likely
supporting these shifts along the way.
Has this helped them during crises?
Certainly. However, in complex indus-
tries like semiconductors, simply hav-
ing one part of the processing chain
isn’t enough. For example, if China can
handle lithography but lacks the final
steps, like cutting or testing, it still
doesn’t result in a finished chip. So,
while having control over some pro-
cessing steps offers advantages—partic-
ularly as others rely on them for further
processing—it doesn’t equate to full
control without the other necessary
steps to create a complete product.

processing was driven by nat-
ural economic progression,
with government support
along the way. While having
control over some processing
steps, like lithography, offers
advantages, it doesn't provide
full control without the abil-
ity to complete the entire
value chain.

11 German I think it's a medium-term question of Reducing dependence on rare
technology. You know that e-machines earths is becoming a me-
are now also working with copper coils, | dium-term goal, as advance-
among other solutions, so it's not neces- | ments in battery technology
sarily required to use cobalt or other allow alternatives like copper
rare earths. Whether it’s in the motor or | coils. This trend points to a
the battery, technology is advancing, gradual shift away from rare
and a major trend is to reduce depend- earth materials, addressing a
ence on rare earths. I think it’s only a known challenge in the in-
matter of time—it's a medium-term de- dustry.
velopment. I learned at General Motors,
where I previously worked, that this is
indeed a challenge.

11 German Only in the medium term, because our In the medium term, the pri-
real task is to catch up. We rested on ority is to close the techno-
our laurels and now need to return to logical gap, with a renewed
focusing on technology and, above all, focus on developing in-house
on developing the capability to produce | production capabilities. Pre-
these things ourselves. Previously, we viously, reliance on global
didn't consider this; we took it for markets was assumed to be
granted that everything could be bought | sufficient, but current chal-
on globally connected markets without lenges with oligopolies and
encountering oligopolies or monopo- monopolies call for policy-
lies. Today, solutions must be found for | driven solutions.
this, and I believe it’s a matter for poli-
cymakers.

1 German Looking at the age pyramid of China China's workforce is young CL1.4: China's BEV in-
and walking through the streets, youre- | and highly motivated in com- | Profi- dustry benefits
alize that there is a high proportion of parison to that in western ciency from a young,
young people. These are highly moti- countries. and motivated, and
vated to achieve something, while Work highly special-
workers in western countries are some- Ethic of ized workforce,
what saturated as our living standards Chinese distinguished by
have been high for a long time. Labor longer working

1 German They are also more productive per hour | Chinese talents work more Force hours, targeted
or are prepared to work 10-12 hours per | hours and have less vacation. job-specific
day and have significantly less vaca- training, and ef-
tion, I mean, you have to look at it all in ficient skill de-
terms of working hours, what kind of velopment
commitment there is and I think there is through indus-
definitely a need for action here at the try-driven pro-
moment. grams. While

1 German European OEMs have invested in Chi- Chinese OEMs have invested government-led
nese talent through internal develop- in Chinese talent trained by initiatives are
ment programs, for example sending western companies. limited, collabo-
them to Germany or the USA as expats. rations between
Many of them were then poached by lo- top OEMs and
cal companies. universities have

1 German So of course the salaries will rise as a Chinese salary levels will significantly ad-
percentage, as they do here, but the never reach those of western vanced work-
level will not reach the same level as countries. force expertise,
here, I think. particularly in
The cost of living is also different, de- areas like Al and
pending on which region you are in in software engi-
China, and a lot is also paid for by the neering. Rising
state. academic wages

3 German For me, there is actually no significant Educated Chinese workforce 1n major cities
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difference in qualifications in many
functions. There are a lot of engineers
where I would say they are at eye level
today and then there are manager level
people who work in the independent
Chinese industry. They are definitely
on an equal footing and are much faster
in their approach, contributing to R&D
advantages.

is at least on the same level as
their Western peers and much
faster in their approach, con-

tributing to R&D advantages.

German

In terms of training, the Chinese do a
lot of on-the-job training of untrained
workers. You can't expect too much,
but it is often sufficient and much
cheaper.

Chinese do a lot of training-
on-the-job for blue collar
workers.

German

Training in China is often more specific
for explicit jobs and their requirements
while in Europe we have a dual system
where the workforce is usually edu-
cated more on a broad scale. That is
why in China they are often much faster
and efficient.

Chinese train workforce more
specifically for required jobs,
supporting efficiency in train-
ing.

German

You have a huge amount of highly
trained coders, highly trained software
engineers and also from other areas,
look at this huge mobile phone scene.
Xiaomi, why is it suddenly building a
top car and this thing is the burner par
excellence for Chinese customers?
They can simply build a lot of technol-
ogy quickly from scratch.

Chinese OEMs have access
to a great pool of top-edu-
cated software engineers, also
from other industries like mo-
bile phone.

German

Especially in highly specialized fields,
the Chinese have an advantage and a
lead—for example, the Al engineer for
voice recognition in a specific vehicle
model. They have these experts, and
they are extremely skilled. You can also
see that salaries and costs for these indi-
viduals are rising significantly because
there’s such limited availability, and
more and more companies want to tap
into that expertise.

China's workforce is more
skilled in very specialized ar-
eas like Al engineering.

German

In-depth, certain roles, profiles, and
competencies are extremely well-repre-
sented here. But when it comes to com-
bining multiple aspects, that’s not nec-
essarily the case, and this becomes ap-
parent, especially when looking at peo-
ple’s educational paths and so on. Few
have broad management knowledge. 1
also think this is a risk in such a large
market—that they might lose the ability
to combine and integrate different ele-
ments.

China's workforce often
misses broad management
knowledge as they focus on
specialized skill profiles.

German

China often provides its researchers and
talents with budgets for very specific
future technologies, allowing them to
tackle topics through a trial-and-error
approach. There is more motivation be-
hind this than in other nations, which
also enhances workforce training. This
approach enables them to develop deep
expertise in future-oriented fields.

China provides more funds
for future-oriented research
projects, enabling enhanced
training of its workforce.

German

When it comes to wage costs in China,
we need to differentiate between vari-
ous regions. In Tier I cities, wage lev-
els have risen immensely, especially for
specialized engineering roles, where
they can sometimes be even higher than
in Europe. On the other hand, there are
many simple production tasks with a
large pool of affordable workers.
Therefore, I don’t think production will
be entirely outsourced to other coun-
tries—certain services may move to

Wage levels have increased
for academics in tier 1 re-
gions but access to cheap la-
bor in production is still high.
Hence, domestic production
volumes will not decrease.

contrast with af-
fordable produc-
tion labor, sup-
porting high do-
mestic output
and cost-effec-
tiveness. Initial
reliance on for-
eign trainers has
diminished, with
Chinese teams
now inde-
pendently man-
aging complex
production pro-
cesses and qual-
ity standards.
Cultural factors,
like the value
placed on "sav-
ing face," rein-
force a strong
commitment to
quality, adapta-
bility, and effi-
cient perfor-
mance, making
China’s BEV
workforce a stra-
tegic advantage
in driving the
sector's rapid
growth and inno-
vation.
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Southeast Asia, but I don’t believe pro-
duction volumes will decrease, espe-
cially with many OEMs expanding into
new markets.

German The Chinese have a highly competitive China's workforce is young
work culture. They work many more and highly motivated and
hours per week and are highly moti- well-educated. They work
vated. There are many young, highly more hours than Western
educated individuals who don’t mind workers.
sitting in meetings until 2 a.m. I also
see a higher turnover rate; employees
come in quickly and leave just as
quickly when a better opportunity
arises.

English I think the recent developments in the Industry developments have
overall industry have significantly en- boosted skill levels, with
hanced skill levels. CATL, for example, | CATL leading in production
should be considered the number one and technology. The work-
player in terms of production volume force has become highly
and technological advantage, even skilled as the industry has ad-
when compared to LG or other leading vanced.
battery manufacturers. As a result, we
can imagine that the workforce in these
areas must be quite skilled. The work-
force's skill set has indeed been en-
hanced alongside the development of
the industry as a whole.

English I think we haven't seen much in terms There have been few govern-
of government initiatives for workforce | ment-led workforce training
training. However, we do see some in- initiatives, but industry and
dustry and academic collaborations, academic collaborations, like
such as companies like BYD and those between BYD, CATL,
CATL partnering with top universities and top Chinese universities,
in China to explore the latest technolo- are common. The most sig-
gies in battery development. I believe nificant training efforts are
the most significant training initiatives likely driven by local battery
should be driven by local battery sup- suppliers and OEMs, who are
pliers or OEMs, as they are the ones directly advancing the indus-
most directly involved in advancing the | try.
industry.

German I’m not sure if I can answer that pre- As BEVs evolve, prior

cisely, but as we’re talking about a knowledge becomes less rele-
product category that’s changing so vant due to significant differ-
dramatically, prior knowledge becomes | ences in design and complex-
less applicable and, therefore, less of an | ity. The learning curve is cru-
advantage. If you take a 3D cross-sec- cial as this new vehicle type
tion or an exploded view of a modern develops.
BEV compared to an internal combus-
tion engine, you immediately see the
stark differences—the number of parts,
the complexity, all the other elements
involved. The simplicity of the skate-
board design, the rigor of software-de-
fined vehicles, and the overall architec-
ture are completely different. As this
vehicle type becomes so dramatically
different, everyone starts with a rela-
tively low level of relevant knowledge
for this new domain compared to what
they have now and will have in the fu-
ture, and then it’s a matter of the learn-
ing curve.

German It’s naturally the case that in a rapidly In growing economies, there

growing economy, you typically find a
higher willingness to work, to perform,
and so on. Societally, in European in-
dustries, there is generally a higher
level of saturation. This is the classic
effect—why did Germany recover after
the war, or how did Korea achieve suc-
cess, for example? It also has some-
thing to do with work attitude, willing-
ness to work, and perhaps a sense of no
alternatives. But you find this drive in
all emerging, non-saturated industries.

is often a stronger work ethic
driven by opportunity, as
seen in examples like Germa-
ny's post-war recovery and
Korea’s success. Emerging
industries tend to have more
drive than saturated ones.
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German In China, you also have a very stable, China's long-term industrial
long-term industrial plan behind it, plan boosts confidence and
which provides assurance that the path accelerates progress. Today’s
being followed will ultimately be via- BEV-focused companies ap-
ble. This, of course, makes it easier to proach the market with cer-
commit fully, allowing for a faster and tainty, unlike automakers a
steeper learning curve, and these ad- decade ago who doubted EV
vantages have materialized relatively success and mocked Tesla.
quickly. When you consider organiza-
tions fully focused on battery electric
vehicles and confident about the future,
they approach these topics differently
than if you imagine being an automaker
10 years ago, where there was constant
debate—still ongoing in some cases—
about whether electric vehicles could
even succeed, and where some mocked
Tesla along the way.

German This is, of course, a different environ- The starting point may not
ment, along with all the other factors I have been that different, but
mentioned. So, in short, to answer your | the learning curve was much
question, the starting point at a certain steeper due to various factors,
time probably wasn’t all that different, creating a dramatically differ-
but the steepness of the learning curve, ent environment.
due to various factors, was dramatically
different.

German I think this is one of the most underesti- | The perception of China as a

mated factors. There’s often a percep- producer of cheap goods is
tion, at least among my friends and ac- outdated, as the country has
quaintances when I mentioned going to | significantly advanced in ed-
China, where they immediately ucation, manufacturing, and
thought, "Oh, wow!" There’s a com- production quality, now rival-
mon image that China has a low educa- | ing Germany’s standards at a
tion level, only produces cheap goods, fraction of the cost, despite
and that everything from China is es- facing challenges like youth
sentially cheap junk, but that’s abso- unemployment.
lutely no longer the case.The education
level is extremely high. The Chinese
government has invested a lot in pro-
ducing a large number of graduates.
This has even led to challenges, as there
are now more young graduates than
available jobs, resulting in significant
youth unemployment. China has in-
vested heavily in manufacturing capa-
bility and in adapting production capac-
ities. The quality of what they produce
is comparable to what we can achieve
in Germany, yet at a fraction of the
cost, with a work ethic and working
conditions that are also very different.

German China has managed to lift hundreds of China’s rapid poverty reduc-

millions of people out of poverty over
the past 10-15 years. This transfor-
mation was achieved by educating peo-
ple well, providing them with incen-
tives to become proactive, and offering
them a path to wealth. There are still
hundreds of millions who aspire to
reach the level that millions have al-
ready attained, meaning a high level of
education can be achieved there. Of
course, there are people who don’t have
this education, but overall, there’s a
massive drive among people to ad-
vance, along with a strong pressure to
succeed. With 1.5 billion people, if you
don’t do it, someone else certainly will.
As aresult, people there work six days
a week, even in corporate jobs, at a
wage level that can’t be compared to
what an industrial worker in Germany
would earn. So, considering wage costs
and qualification level, the value for
money in China is better, I’d say.

tion, driven by widespread
education, strong work ethic,
and a culture of ambition, has
resulted in a workforce that
offers high qualifications at
lower wage costs, making it a
more cost-effective option
compared to places like Ger-
many.
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10 German I don't think Chinese BEV OEMs were While assembly tasks are of-
at a high level from the start, and I ten subcontracted, and Chi-
would differentiate between roles. My nese mechanics may not
experience in China has mostly been match their German counter-
with academics rather than the actual parts in skill, Chinese OEMs
assembly workers. Many assembly have mastered managing the
tasks are often subcontracted, and I complexity of modern cars
doubt a typical Chinese mechanic
would be on par with a German master
mechanic with five years of training.

However, in terms of their R&D, prod-
uct development, and marketing teams,
they have certainly improved. Cars are
complex products, with around a hun-
dred control units that need to com-
municate, many of which involve thou-
sands of chips. Chinese OEMs have
now acquired the skill to manage this
complexity.

10 German Moreover, while technical expertise Chinese BEV OEMs benefit
from ex-BMW or ex-JV employees isa | from a combination of tech-
factor, they also have a better under- nical expertise gained from
standing of local consumer preferences, | former JV employees and a
which Western OEMs often miss. For better understanding of local
example, while German consumers consumer preferences
might prioritize precise manufacturing
details, Chinese consumers appreciate
features like seamless connectivity,
gamification, and user-friendly inter-
faces. This combination of local market
knowledge and acquired technical skills
has undoubtedly contributed to the suc-
cess of Chinese BEV OEMs.

11 German I can only say that, in the beginning, Chinese workers exhibit a
it’s always about learning, but the Chi- strong commitment to contin-
nese learn seven days a week, three uous learning, often working
shifts. The Chinese worker doesn’t in three shifts across seven
have a detached house in the suburbs days a week. Their high
where they want to spend Friday after- learning motivation and work
noon playing with their kids. They also focus enable them to reach a
have family and children, but their proficient level in assembly
work attitude is entirely different, and plant roles within six months,
their willingness to learn is extremely maintaining quality stand-
high. You can assume that within halfa | ards.
year, you can bring someone to a level
where they can work in an assembly
plant significantly well without quality
issues.

11 German In this regard, you can’t simply say one | The difference lies in com-
is better than the other; one might not mitment and focus on essen-
be quite as good as the other. The issue tials, a characteristic ap-
is more about the commitment and fo- proach in Chinese industry.
cus on essentials, which is more the While both Chinese and
Chinese way. While Western compa- Western companies aim for
nies tend to strive for perfection, the quality, Western firms often
Chinese also want that. pursue perfection, whereas

the Chinese prioritize practi-
cal outcomes.

11 German The Chinese cannot tolerate being con- The cultural value of "saving

fronted with evidence of mistakes; this
concept of "losing face" is an absolute
no-go for them—culturally, it’s deeply
ingrained. We can only dream of reach-
ing that level again, as we, too, once
built up with massive effort and a drive
for performance. However, we've be-
come too comfortable, accustomed to
convenience, and focused on a good
life. Just look at the current discussions
where young people graduating from
university say they want a job with a
four-day work week. The Chinese
would never ask for that. If you tell
them on Friday night at 10 p.m. that,
even though they were scheduled to

face" means Chinese workers
avoid mistakes and handle
them with great sensitivity,
reflecting a strong commit-
ment to performance. In con-
trast, Western work culture
has shifted toward comfort
and work-life balance, with
preferences like a four-day
work week. Chinese workers,
however, display remarkable
flexibility and dedication,
willingly adjusting schedules
to meet demands, even with
minimal notice.
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have the next day off, you need them at
5 a.m., they’ll show up at 5.

11 German For us, it was, of course, mostly foreign | Initially, foreign trainers,
trainers. We brought in teams from mainly from BMW plants in
BMW plants in South Africa and pri- Germany and South Africa,
marily from the German plant in Mu- were essential for guiding lo-
nich as a support plant to assist on the cal Chinese workers through
production line. They went through production processes. Now,
every step with the local workers and after three decades, Chinese
trained them thoroughly. Now, how- plants have developed inter-
ever, we’re already in the third genera- nal expertise, with experi-
tion of vehicle production. If we con- enced workers capable of
sider a generation as ten years, we’re in | training new employees inde-
the third decade, while Volkswagen and | pendently, paralleling the
Audi are in their fifth decade of produc- | longer-established practices
tion. By now, they can train people of Volkswagen and Audi.
themselves; those who have been there
for 15 to 20 years know it inside out.

11 German We integrated some of them into train- Chinese automotive produc-
ing programs in Munich or the USA to tion teams have gained sub-
establish connections when they have a | stantial expertise, no longer
platform produced at the same loca- relying on foreign trainers.
tions, allowing technicians and assem- Training programs in Munich
bly workers to exchange knowledge. and the USA helped facilitate
You can largely say that they no longer | knowledge exchange on
need us as enablers and trainers because | shared platforms, but today,
they have built up sufficient know-how | Chinese technicians and engi-
themselves. This also applies to engi- neers possess the know-how
neering, particularly when it comes to to handle production and
technology development today. technology development in-

dependently.

11 German How many PhDs were in the USA orin | Chinese automotive firms
Germany—in Darmstadt, Karlsruhe, leverage a skilled workforce
Aachen, Munich—who received a top- of Chinese nationals educated
level technical education? And then, af- | and experienced abroad, with
ter maybe five or six years at Siemens, local leaders handling opera-
Bosch, or ZF, they return to China be- tions, supported by Western
cause they’re very well paid there. You | advisors at senior levels.
won’t find a Chinese OEM without
Western advisors at the top, but in exe-
cution, it’s all Chinese, with a large
portion locally led by people with inter-
national experience.

12 German I believe the key success factor regard- The key success factor of the
ing the workforce in China is sheer vol- | Chinese workforce lies in its
ume. And then, you have an incredibly sheer volume and broad
broad spread. I would almost say that spread. However, the average
the average level of education or level of education or
knowledge in China is lower than in our | knowledge in China is per-
countries. ceived to be lower compared

to Western countries.

12 German But the spread is much wider. For ex- China has a broad educa-
ample, graduates from a Tier 3 univer- tional range, with both less
sity—it's clear what their degree is, and | prestigious graduates and
it's not that impressive. At the same highly skilled individuals
time, you have the absolute elite univer- | from elite universities. Many
sities, like Tsinghua in Beijing or uni- are educated abroad, and their
versities in Shanghai for automotive ambition contributes to a
studies, where you find incredibly well- | large, skilled workforce, ena-
trained individuals. Additionally, there bling Chinese companies to
is a huge number of Chinese who get lead across industries.
educated abroad, and it's not that they're
inherently less capable or anything. On
the contrary, they are incredibly eager
and ambitious, which means that a
small percentage of Chinese skilled
workers, despite being a small portion,
is still a huge absolute number due to
the population size. As a result, China
has a strong, highly skilled workforce,
and that's why more and more compa-
nies—not just in the automotive sector
but across other industries—are becom-
ing leaders.

12 German Both, really—you need to look at it In China, the education level




Appendix

from both angles. When you focus on
the manual workers, the level of educa-
tion is more basic, but there are cer-
tainly many initiatives to address this.
In the automotive sector, there are
many programs that offer training simi-
lar to vocational education, helping to
raise the skill levels of workers in the
industry.

of manual workers is gener-
ally basic, but there are nu-
merous initiatives, particu-
larly in the automotive sector,
offering training programs
similar to vocational educa-
tion to improve skill levels.

13

German

The skill level in China has developed
at an extremely rapid pace. Twenty-five
years ago, factories like wheel and alu-
minum casting plants were in their
early stages. Today, the industry, in-
cluding vehicle technology, is com-
pletely self-sufficient, with high-quality
local suppliers, even those unknown to
us. The steep gradient in skill develop-
ment applies not only to workers but
also to production technologies. When I
arrived almost ten years ago, the skill
level, including that of my employees,
was not very high. However, this rapid
learning curve has made organizations
in China fully functional and highly ca-
pable.

While Chinese workers were
not as skilled in automotive
10-20 years ago, the rapid
learning pace made them
fully functional as of today.

13

German

Autonomous driving, as well as soft-
ware and hardware development, par-
ticularly in infotainment, are areas
where we have fallen behind. The as-
sumption that good software profes-
sionals must come from the U.S. or
Germany is entirely outdated—not just
in terms of skill level but also sheer
volume. Universities in China produce
significantly more well-trained talents
annually compared to other parts of the
world.

In areas like software devel-
opment and autonomous
driving, Chinese workers are
even more skilled than West-
ern ones, enabled by good
programs in universities.

13

German

Universities in China have recognized
the need to integrate more practical ele-
ments into their programs, sending stu-
dents to internships or establishing re-
search collaborations, such as those we
have with Jingler University. This en-
sures that students are not only trained
theoretically but also gain practical ex-
perience.

Universities in China strate-
gically increased the practical
aspects of their programs,
also in cooperation with
OEMs.

German

Chinese OEMs will probably in the fu-
ture not re-locate their productions to
other Asian countries mainly due to two
reasons: a) they still have a large offer
of cheap labor and b) Chinese factories
are often much more automated than
Western ones, making them more inde-
pendent from salary increases.

Chinese OEMs are more in-
dependent from salary in-
creases due to higher degrees
of automation.

German

You can see that the Chinese are now
also considering labor costs and are
starting to produce certain components
in other locations like Vietnam or Thai-
land, which aren’t far from them.
They’re taking a page from our Euro-
pean playbook and are acting smartly
by outsourcing certain components.

Chinese OEMs also start pro-
ducing specific components
in lower-cost countries.

English

Yeah, I think it's a good question. As
you might have seen in the news, some
production plants are shifting from
China to Southeast Asia, like Vietnam,
Indonesia, or other low-cost countries.
However, in general, battery production
or vehicle manufacturing involves long
value chains. It's not easy to produce
these components quickly, as the pro-
cess is quite lengthy. This means that a
strong manufacturing and supply chain

Some production plants are
shifting from China to South-
east Asia, such as Vietnam
and Indonesia, due to lower
costs. However, battery pro-
duction and vehicle manufac-
turing involve long value
chains, making it difficult to
quickly produce components.
A strong manufacturing and

CLL.5:
Reloca-
tion of
Produc-
tion Ca-
pacity
from
China

Chinese BEV
OEMs strategi-
cally balance
cost and market
access by lever-
aging automa-
tion, maintaining
advanced manu-
facturing within
China, and selec-
tively expanding
to lower-cost re-
gions for simpler
tasks. Despite
rising wages,
China’s robust
supply chain,
skilled work-
force, and large
market keep it a
central produc-
tion hub. The
"Dual Circula-
tion" strategy en-
courages domes-
tic focus and
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foundation is essential.

supply chain foundation is es-
sential for success.

English As a basis to produce a vehicle, you Vehicle production requires a
need a highly integrated supply chain, complex, integrated supply
including industries like chemicals, chain, making it challenging
metals, mining, mechanical compo- to shift high-tech, automated
nents, and many others. It’s challenging | manufacturing to low-cost
to shift such complex manufacturing countries. Unlike labor-inten-
processes to low-cost countries. While sive industries, automotive
it's easier to move industries like cloth- manufacturing relies on ad-
ing or shoe manufacturing to places like | vanced technology, which is
Vietnam, which are labor-intensive and harder to transfer.
relatively low-tech, the automotive in-
dustry is different. It's not as labor-in-
tensive; it’s highly technological and
involves a lot of automation. Therefore,
it's much harder to transfer this type of
high-tech, automated manufacturing to
another country.

English China's costs are increasing, but it re- Despite rising costs, China
mains the largest single market in the remains the largest market,
world. To offset the rising costs, suppli- | and suppliers and OEMs will
ers and OEMs will likely continue to likely continue prioritizing
prioritize staying in China, as it offers operations there due to its
significant market opportunities. I be- significant market opportuni-
lieve that most suppliers and OEMs ties. Most are expected to
will stay in China in both the near fu- stay in China both in the near
ture and the long term. That's my view. and long term.

German The country is so large and diverse; China's large size and re-
when I look at the individual regions, gional diversity offer varying
all the way up to the northwest, for ex- €Conomic zones, resources,
ample, there are entirely different eco- and conditions. There is sig-
nomic zones, different resources, and nificant potential to further
different economic conditions. There is | develop internal low-cost ar-
certainly still plenty of potential to eas before expansion beyond
gradually develop these internal low- its borders becomes neces-
cost areas in a step-by-step progression sary.
of the country before there would be
any need to expand beyond its borders.

German This is my assumption: within China, Localization of production in
the localization of production is driven China is primarily driven by
more by other factors, primarily import | import regulations, tariffs,
regulations, tariffs, and similar consid- and similar factors rather than
erations. The reason why Chinese man- | logistical challenges. Chinese
ufacturers are now discussing localiza- manufacturers, like BYD, are
tion in Europe is not because there’s increasingly setting up pro-
any issue with loading vehicles onto duction in regions like Eu-
large ships and bringing them to Eu- rope to meet local value crea-
rope, but because tariffs make it neces- tion requirements and navi-
sary to establish a certain level of local gate trade and geopolitical
value creation or localization. That’s dynamics.
why BYD, for example, is building a
factory in Hungary, among other devel-
opments you might read about in the
press. This is shaped by these regula-
tions and is also very dependent on the
high dynamics we currently see in
global trade and geopolitics.

German In general, production in China will Production in China will con-
continue to grow simply because do- tinue to grow due to rising
mestic demand is rising so sharply, both | domestic demand and in-
in terms of the market share of Chinese | creasing market share of Chi-
automakers and the overall demand for nese automakers. This will
vehicles in the country. This will defi- lead to a significant expan-
nitely result in a significant increase in sion of production capacity,
production capacity. However, some while some production will
production will also take place outside also occur outside China to
of China to participate in those markets. | serve international markets.

German I think my answer has two parts. First, China may shift simpler,

there are certainly tasks that even China
might no longer want to handle if they
can be done more cheaply elsewhere,
but these are typically simpler tasks that
you don’t necessarily see in automotive
manufacturing. For example, those low-

lower-cost tasks to other re-
gions if it becomes more eco-
nomical, but this mainly ap-
plies to less complex prod-
ucts, not the advanced manu-
facturing seen in industries

careful interna-
tional expan-
sions, while au-
tomakers target
lower-cost areas
within China and
international
sites like Mo-
rocco, Hungary,
and Turkey for
European market
access. These
moves optimize
production effi-
ciency and com-
petitiveness,
with significant
relocation of
production out
of China un-
likely in the near
term due to sus-
tained ad-
vantages in auto-
mation and labor
flexibility.
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cost plastic products that used to come
from China might eventually come
from somewhere else if it’s cheaper. I
would completely agree with that point.

like automotive.

4 German For highly skilled jobs, however, I can Highly skilled jobs are likely
imagine that these will remain in China, | to remain in China even as
even if costs rise, as the quality of out- wages rise, due to the in-
put generally increases alongside creasing quality of output,
wages. And maybe my answer actually | while the availability of a
has three parts: the second component large, low-wage workforce,
is that you still have a large pool of still near the poverty thresh-
people willing to work for low wages, old, offers significant flexi-
as they are still at or near the poverty bility in labor costs.
threshold, meaning their wage expecta-
tions are different. This allows for a lot
of flexibility.

4 German The third point is that I believe the Chi- | The Chinese government’s
nese government is fully aware of this "Dual Circulation" strategy
dynamic. They recognize the im- emphasizes strengthening the
portance of both their massive domestic | domestic market while main-
market and the potential of exporting taining global export poten-
products globally, which opens up tial, prioritizing control over
enormous sales potential. They also un- | the value chain rather than
derstand that things could develop dif- oftshoring production to save
ferently. This is reflected in the "Dual labor costs, especially amidst
Circulation" principle, which prioritizes | geopolitical uncertainties.
production for the domestic market
first, but also focuses on selling outside
of China. Both are extremely important.

1 believe that offshoring key parts of the
value chain to save a few dollars isn’t
China’s primary interest; rather, there’s
a strong interest in retaining the value
chain they’ve developed domestically.
So, I don’t think we’ll see production
moving abroad in the next few years
just to save on labor costs. Given the
current geopolitical uncertainties, I be-
lieve they will prioritize keeping pro-
duction within their own borders.

6 English I’m not a specialist in the BEV indus- While some BEV production
try, but in general, I think some produc- | may move to lower-cost re-
tion might shift out of China to other gions, a significant portion
Asian countries or regions globally will likely remain in China
where costs are lower. However, a sub- due to its skilled workforce
stantial portion of production will likely | and the cultural norm of
stay in mainland China. One reason is longer working hours, which
the presence of skilled and experienced | enhance productivity.
workers. Additionally, culturally, Chi-
nese workers—and workers in many
East Asian countries—often accept
longer working hours, which contrib-
utes to productivity.

6 English That said, as wages rise, there’s a dif- As wages rise in China, expe-
ference when we compare China with rienced engineers may earn
the West. For experienced engineers more than in the West, but
and experts, salaries in China can some- | production workers still earn
times even exceed those in Western significantly less, keeping
countries. However, for production China competitive in labor-
workers, the salaries remain much intensive production.
lower than in the West. This wage dif-
ference still makes China competitive
for production, especially in labor-in-
tensive areas.

10 German The natural course of globalization As China moves up the value

would suggest that as China moves up
the value chain and labor costs rise, it

would eventually become unprofitable
to focus on raw material extraction or

basic manufacturing. This would logi-
cally lead to shifting these activities to
lower-cost countries in Southeast Asia,
like Vietnam or Laos. However, a ma-
jor geopolitical issue complicates this.

chain and labor costs rise, it
would make sense for basic
manufacturing and raw mate-
rial extraction to shift to
lower-cost countries. While
shifting the value chain to
lower-cost countries would
be natural, it depends on how
much the Chinese govern-
ment intervenes to prevent
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The Chinese government may resist al-
lowing strategic capacities to move
abroad, particularly because, if produc-
tion moves to a place like Vietnam, the
U.S. could impose sanctions there, po-
tentially targeting China indirectly. This
dynamic is especially interesting be-
cause the automotive industry has been
a major beneficiary of globalization, yet
it’s now facing a rollback due to trade
conflicts and systemic rivalry between
the U.S. and China. In principle, this
shift in the value chain would be natu-
ral, but it ultimately depends on how
much the Chinese government inter-
venes to prevent these shifts as a safe-
guard against sanctions.

these shifts, aiming to safe-
guard against potential sanc-
tions.

11 German Due to political will, they are now mov- | China is expanding EV pro-
ing into less developed regions of duction to regions like Anhui,
China, like Anhui province, and have establishing new plants and a
set up a new EV plant there. At the 3,500-engineer development
same time, they’ve also established a center, leveraging lower costs
development center in that area with and new growth potential be-
3,500 engineers. This approach expands | yond major cities.
development into peripheral areas be-
yond Shanghai or Beijing, which still
hold significant potential. In terms of
costs, it’s also quite favorable for as-
sembling and designing products there.

11 German The Chinese companies I see at the mo- | Chinese automakers entering
ment—those entering Europe—are ne- Europe are exploring Mo-
gotiating with Morocco when discuss- rocco for production due to
ing potential locations. Morocco has an | its trade agreement with the
extended trade agreement with the EU, EU, enabling duty-free entry
allowing duty-free entry by sea into into Spain and broader Euro-
Spain, and then further into countries pean access.
like Spain, France, Germany, and so on.

11 German They are also negotiating with Turkey; Chinese automakers are also
however, Turkey lacks funds for subsi- considering Turkey and Hun-
dies. If someone comes in saying, "I gary for European produc-
want to invest 2 billion, how much will tion. Turkey, however, faces
you contribute?" Turkey’s response is financial limitations, offering
limited. I spoke with the Turkish Minis- | only tax incentives over eight
ter of Economy about six months ago, years rather than direct subsi-
and they said they couldn’t offer direct dies. Hungary, on the other
funds but could provide tax incentives hand, provides direct subsi-
over eight years. So Turkey is more dies for technology and man-
challenging. The third option is Hun- ufacturing investments, sup-
gary, as they are the third-largest recipi- | ported by substantial EU
ent of EU funds and tend to play their funding, making it a more fa-
own game. Hungary also directly pro- vorable option.
vides subsidies for investments in tech-
nology and manufacturing.

11 German In the end, within China, the Chinese In China, companies are ex-
are moving to peripheral regions. Do- panding to peripheral regions
mestically, they aim to improve cost ef- | and enhancing cost efficiency
ficiency through automation. Abroad, through automation. Interna-
they seek locations that offer the best tionally, they target locations
subsidies, with a focus on reaching a with favorable subsidies and
strong nearby market. proximity to major markets.

12 German No, I don’t think so in the near future— | In the next 5 to 7 years,
let’s say in the next 5 to 7 years. I be- wages and salaries in China
lieve the wages and salaries in China are not expected to rise dras-
won’t rise drastically enough for it to tically enough to make it at-
become attractive to move back. tractive to move production

volume out of China

13 German If production or development moves Moving production away

outside of China, it could be a mistake.
There is no guarantee that vehicles can
be imported back into China. For exam-
ple, there is ongoing discussion about
imposing tariffs on cars with engines
larger than 2.5 liters. This would create
a major problem for high-margin vehi-
cles, as they are mostly imported.

from China would pose a risk
due to discussed import tar-
iffs.
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13 German Secondly, the cost level, particularly for | Moving production away
material costs, makes it essential to fur- | from China would imply
ther localize procurement in China be- higher material costs.
yond the current level. Moving away
from China would result in higher lo-
gistics and overall material costs.

13 German In China, wage levels vary significantly | In China itself there is a high
depending on the region. In cities like variance of wage levels, de-

Beijing and Shanghai, where most top pending on the region.
talents are located, costs are higher. Hence, salary costs can also
However, for areas like app and soft- be decreased by moving do-
ware development, Tier 2 or 3 cities of- | mestically for some tasks.
fer much lower costs while remaining

highly competitive. Therefore, there is

no reason to leave China due to wage

costs.

13 German The working conditions at suppliers, Chinese worker can create
disruptor companies, and Chinese substantial output due to their
OEMs are intense, often referred to as work ethic if they are skilled.
the "996" work culture, meaning em-
ployees work from 9 a.m. to 9 p.m., six
days a week. However, this is an under-
statement. In companies like Xiaopeng
or Li Auto, employees often return to
work after dinner and do not leave be-
fore midnight. This means wage costs
must be considered relative to the sig-
nificantly higher output per employee,
who often work at least double the
hours compared to other regions, as-
suming they are skilled.

3 German Not all EV manufacturers in China Only some Chinese players CL2.1: Vertical integra-
have a fully integrated vertical value like BYD are vertically fully Vertical tion is regarded
chain, the same thing happens there as integrated, mastering all parts | Integra- as a success fac-
in the West, there are a few, they are of the value chain. tion tor for Chinese
just gluing together, buying compo- BEV manufac-
nents everywhere and there are a few turers, particu-
like BYD who act significantly in the larly in critical
value chain from A to Z and almost areas like battery
perfectly from my point of view. technology and

3 German But apart from that, I have to say that Chinese OEMs are on aver- software. It pro-
the Chinese in principle, i.e. the suc- age more vertically integrated vides advantages
cessful ones, have a less division of la- than Western ones. such as cost con-
bor and therefore a more highly inte- trol, high prod-
grated value chain than the classic uct quality, re-
Western manufacturer. duced supplier

3 German Chinese OEMs are not afraid to venture | The willingness to venture dependence, and
into new areas. For example, many into new areas of the value smoother com-
companies there have invested in their chain is higher in China, pro- ponent integra-
own chip development in order to be- moted by the government. tion. Govern-
come less dependent on Taiwan, the Companies understanding all ment support,
USA and the like. There is greater will- | parts of their vehicles have a particularly for
ingness on the part of companies and competitive edge. state-owned
government willingness to promote OEMs, has also
such projects. Because if you under- played a key role
stand your chip, if you understand your in fostering inte-
self-written software, if you understand grated supply
your integrated powertrain, then that's a chains by align-
huge competitive advantage. ing resources

2 German In my opinion, the market has shifted Vertical integration enables with strategic
from a seller’s market to a buyer’s mar- | offering high quality products goals. However,
ket, where you have to offer everything | at lower prices which is es- while manufac-
at the lowest prices with high quality. sential in the buyers market turers like BYD
This means OEMs need to source parts the automotive sector has be- and GAC
at cost prices—and higher quality parts come. achieve high lev-
than the competition. And how do you els of integra-
achieve that? Well, through vertical in- tion, other Chi-
tegration. So yes, this is a success factor nese OEMs rely
for me. on traditional

5 German The vertical integration of Chinese Vertical integration is a cen- sourcing and

OEMs is definitely a huge competitive
advantage. If we look at BYD, it’s a
massive company with a range of com-

tal success factor of Chinese
OEMs as they excel in areas
where Western companies

contract manu-
facturing. Verti-
cal integration is
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petencies, such as in battery technol-
ogy, where they simply have more ex-
pertise than European companies.
We’re also seeing non-traditional in-
dustry players like Dyson and Huawei
entering the market. European OEMs
may have initially chuckled at this, but
these companies often excel in areas
like software and electrical platforms,
making them less dependent on suppli-
ers.

struggle and are not depend-
ent on suppliers.

German Vertical integration is 100% a central Vertical integration is a suc-

success factor of Chinese OEMs. cess factor for Chinese
OEMs.

English I think we can take BYD as an exam- BYD, with its high level of
ple, as it has the highest level of vertical | vertical integration, manufac-
integration in China. BYD can almost tures almost every vehicle
manufacture every component of a ve- component, including batter-
hicle, including the battery and even the | ies and cells. In contrast,
cells. Some OEMs like GAC or Great some OEMs like GAC and
Wall Motors might have the capability Great Wall Motors can pro-
to manufacture a battery pack but still duce battery packs but still
need to purchase battery cells from rely on CATL for battery
CATL. So, I think the level of vertical cells. Vertical integration is
integration is crucial for securing both key for cost control and sup-
cost control and supply security. How- ply security, though not all
ever, not every OEM can achieve such OEMs can achieve this level
a high level of vertical integration. of integration.

English Vertical integration is definitely a trend | Vertical integration is a
because every OEM wants to capture growing trend as OEMs seek
the most valuable parts of the value to capture the most valuable
chain. As you know, the battery ac- parts of the value chain. With
counts for about 30 to 40% of the over- | batteries accounting for 30-
all vehicle cost, which is why many 40% of vehicle costs, many
OEMs are looking to integrate some OEMs aim to integrate at
part of the battery, even if it's just the least the battery pack, while
pack. Some capable OEMs might even some may expand into bat-
aim to expand into battery cell produc- tery cell production, though
tion, but that’s more challenging. I that’s more challenging.
think BYD could be the only one that BYD stands out as the only
has successfully integrated everything OEM to have successfully in-
while maintaining economies of scale. tegrated all components while

maintaining economies of
scale.

German Exactly, the business question is fasci- In the past, vertical integra-
nating. In the old world of combustion tion was important, but com-
engines, the degree of vertical integra- panies like Porsche thrived
tion, or depth of manufacturing, was with lower integration, oper-
also a key to success. However, over ating effectively despite the
the last few decades, the trend has gen- complexity of their vehicles.
erally been that the lower, the better.

For instance, Porsche was known for
having a relatively low depth of manu-
facturing, which many found confusing
given the nature of its vehicles. They
were able to operate with a lower verti-
cal integration compared to others.
German Why was this an advantage? Because Lower vertical integration al-

many of the components that go into a
vehicle could ultimately be sourced
from a pool of suppliers. One could al-
most always assume that, with multiple
potential suppliers, it was possible to
create a competitive bidding process.
This allowed for an optimized result, ei-
ther in terms of quality or price, by lev-
eraging the market in one way or an-
other—except in areas that were truly
critical, such as the overall vehicle de-
sign, the development of essential parts
(though not necessarily all of them), or
the powertrain and engines. For in-
stance, even the development of a door
could be outsourced, and engines and
vehicles operate on separate cycles,

lowed sourcing from multiple
suppliers, fostering competi-
tion for better quality and
price. This approach worked
well for most parts, except
critical areas like design and
powertrains.

noted to have
emerged partly
from necessity,
as the limited
supplier infra-
structure in
China initially
encouraged man-
ufacturers to
bring more pro-
cesses in-house.
This approach
has allowed
companies to
differentiate
through control
over key compo-
nents like batter-
ies, which ac-
count for a sig-
nificant portion
of vehicle costs.
However, some
believe this trend
may shift as the
industry ma-
tures, potentially
mirroring the
combustion en-
gine era where
broader supplier
networks opti-
mized cost and
flexibility. Verti-
cal integration is
thus recognized
as a critical fac-
tor for many, but
not all, Chinese
OEMs, with its
importance pos-
sibly evolving as
the market stabi-
lizes.
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meaning it’s not one engine per vehicle
but rather shared across various models.
This is the basic thinking of the tradi-
tional approach, which was also effec-
tive under those conditions.

German In the design of battery electric vehi- In the early stages of BEV
cles, we initially have fundamentally development, in-house exper-
different components, with larger as- tise is critical, leading to
pects of these—especially in the early higher value creation. As
stages of development—falling into the | components mature, the sup-
category where it's critical and differen- | plier structure may shift back
tiating to develop in-house expertise. to leveraging suppliers for
For this reason, at least in the early optimized outcomes.
years, we often see a comparatively
higher degree of value creation in bat-
tery electric vehicles. Looking ahead, as
these components continue to mature, I
could envision a situation where, within
the supplier structure, this process
somewhat reverses. This would allow
for a return to the same approach as be-
fore, leveraging a network of suppliers
for optimized outcomes.

German I have components that are partially in- | Vertical integration is key for
terchangeable, and I’'m also utilizing differentiating areas, with au-
my supplier structures again. However, tomakers identifying these
due to the reduced number of compo- based on strategy, market,
nents, this may still result in a some- and timing. Some may strug-
what smaller scale. So, it remains very gle to catch up in certain as-
important right now to pursue vertical pects.
integration, particularly in areas that are
truly differentiating and value-creating.

Identifying where this lies for each
manufacturer is something that many
automakers are currently working on,
and the answer varies depending on the
strategy, the market in which they oper-
ate, and, in some cases, how late they
have entered. There’s also the question
of whether they can even catch up in
some areas, or if that ship has already
sailed.

German Yes, I think vertical integration is in- China’s strong vertical inte-
deed a key factor—though I’'m not en- gration in automotive manu-
tirely sure if it was a deliberate strategy | facturing may stem less from
aimed at success or simply a necessity, intentional strategy than from
given that there wasn’t much existing necessity, as limited existing
infrastructure to rely on. Starting from infrastructure for BEVs re-
scratch to build a car essentially meant quired OEMs to develop ca-
that they didn’t have a huge supplier in- | pabilities in-house; however,
dustry to outsource everything to, so many Chinese OEMs still
they may not have had much choice. rely on contract manufactur-
In this way, they simply began building | ing, outsourcing production
cars. I’m not entirely sure, but I believe | to specialized companies that
that vertical integration in their devel- build vehicles to their specifi-
opment process is quite substantial. cations.

However, even among Chinese OEMs,
there’s a lot of contract manufacturing,
meaning not every new Chinese OEM
builds the cars themselves. They often
g0 to a company and request that the
vehicles be produced according to their
specifications.
German The advantage is that they can control a | Starting from scratch enabled

lot of the process themselves, which
they’re able to do because they started
from a blank slate. With a clean sheet
of paper, they began designing cars, al-
lowing them to determine almost every-
thing themselves. When you try to work
with many partners, you end up needing
to specify a lot and lose some control,
along with the need to commit to large
quantities. I think this approach to verti-
cal integration is somewhat inherent to

Chinese automakers to main-
tain control through vertical
integration, designing pro-
cesses independently without
extensive supplier commit-
ments—an approach common
among startups, which often
integrate more vertically than
established firms; while this
likely aids control, its direct
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startups—most startups, in general,
have a higher level of vertical integra-
tion than established companies. So,
while I believe vertical integration of-
fers advantages in allowing them to
control more, I can’t definitively say if
it’s directly correlated with their suc-
cess.

impact on their success re-
mains uncertain.

6 English Personally, I don’t think vertical inte- Vertical integration isn't the
gration is the most critical factor in the most critical factor in the suc-
success of Chinese BEV manufacturers, | cess of Chinese BEV manu-
although it certainly provides benefits. facturers, but it offers bene-
For instance, it allows companies to se- | fits like securing the supply
cure their supply chain since they con- chain.
trol a larger portion of it. BYD is an ex-
cellent example of this approach, as
they initially focused on battery manu-
facturing and then expanded into vehi-
cles, thus managing much of the value
chain.

6 English However, I believe BYD is unique in BYD's high degree of vertical
its ability to achieve such a high degree | integration is unique, as it re-
of vertical integration. This approach quires substantial resources
requires substantial resources and a and a strong foundation but
strong foundation across different sec- not every Chinese BEV man-
tors, which BYD had from its history in | ufacturer has the same capac-
volume production and its capacity in ity to pursue integration at
the automotive industry. Vertical inte- such a scale.
gration demands a lot of additional re-
sources, and not every Chinese BEV
manufacturer has the same capacity to
pursue it at such a scale.

6 English While vertical integration plays a role Vertical integration is a con-
in the success of some companies, I tributing factor to the success
don’t see it as the key factor for the of some companies, but it’s
overall success of the Chinese BEV in- not the primary reason behind
dustry. It’s one contributing factor but the overall strong develop-
not the primary reason for the strong ment of the Chinese BEV in-
development we’re seeing in the indus- | dustry.
try.

10 German That's a tough question to answer, but Yes, designing systems in-
I’d say yes. As I mentioned, there are house offers a smoother inte-
all these systems in a car that have to gration because all compo-
communicate with each other. You nents are aligned from the
have the vehicle itself, then different start. When an OEM sources
zones, and within these zones are con- parts from multiple suppli-
trol units, and so on. When you design ers—Ilike Bosch, Conti, or
as much of that in-house as possible, Nvidia—integrating them
you can align everything to work to- into a cohesive system is
gether smoothly. When another OEM challenging since each part
buys components from various suppli- isn't necessarily built to work
ers, it can mean that you end up with, seamlessly with the others.
say, a control unit from Bosch, another
from Conti, and perhaps a zone control-
ler from Nvidia or some other well-
known supplier like ZF. Integrating all
of that requires effort because you’re
trying to get products that aren’t neces-
sarily built to work together to com-
municate effectively. You do the best
you can, but it’s still a challenge.

10 German When you design everything in-house While in-house design offers

from the start to communicate and
function ideally with the rest of your
vehicle, it gives you a technical ad-
vantage. But the more you handle in-
house and the deeper your manufactur-
ing integration, the more expensive the
car becomes. That’s why it’s interesting
to look at why Chinese manufacturers
still have a pricing advantage despite
handling so much production them-
selves. Normally, in-house production
raises costs because it’s like creating a
custom suit rather than buying one off

integration benefits, Chinese
OEMs likely partner with
suppliers for tailored adjust-
ments rather than fully pro-
ducing everything them-
selves, which keeps costs
lower despite their integration
advantage.
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the rack. That’s why I’m a bit skeptical
about how much vertical integration
they actually do in-house. I could imag-
ine that they might have entered part-
nerships with suppliers, asking them to
make slight adjustments to fit their
needs, which would be much cheaper
than producing everything themselves.

11 German It’s widespread, and keep in mind that Chinese automakers, such as
BYD is owned by the city of Beijing— state-owned BYD and Great
it’s a state-owned company, not a pri- Wall Motors, are adopting in-
vate one. I’ll give you another example: | tegrated production models
Great Wall Motors. The chairman, Wei similar to Toyota’s, with sub-
Jianjun, a very good friend of mine, has | sidiaries handling much of
80% of their production in-house. The the manufacturing in-house to
in-house company that handles this for enhance control and effi-
them is called "Nobel." They follow the | ciency.

Japanese Kaizen model—if you look at
Toyota, surrounding Toyota are all sub-
sidiaries that supply it. Whether it’s
called Aisin or something else, it all be-
longs to Toyota and is essentially fam-
ily-controlled. Chinese OEMs are doing
the same thing.

11 German With certain applications, they can’t get | Chinese OEMs, including
around using products from companies major players like BYD,
like Bosch or Continental. These are Great Wall, Geely, Chery,
simply standards that must be in cars— | and Guangzhou Auto, have
highly, highly precise components like integrated supply chains.
steering and electronics in the steering However, they still rely on
system, and so on. They continue to precise components from Eu-
source these mainly from European ropean suppliers like Bosch
companies. However, it’s true that a and Continental for essential
large part of these Chinese OEMs, par- systems such as steering and
ticularly the larger ones—BYD, which electronics. These established
has grown significantly, Great Wall, manufacturers are now strong
Geely, Chery, Guangzhou Auto, and competitors in the Western
others, including those in Chongging market.
whose name escapes me at the mo-
ment—have integrated supply chains.

These are the major players that previ-
ously produced conventional combus-
tion vehicles and are now competing
heavily in the Western market.

13 German BYD is an exceptional case regarding Most Chinese OEMs have
vertical integration, largely due to its similar degrees of vertical in-
origins in the battery business, which tegration to Western OEMs,
facilitated this approach. Other Chinese | BYD is more of an exception.
manufacturers, such as Geely, do not
follow this model. For instance, Geely,

a significant shareholder in our com-
pany, operates similarly to us. Through
our joint venture with them, known as
Smart, we observe that Geely collabo-
rates with suppliers who provide devel-
opment or component production ser-
vices, maintaining a level of in-house
manufacturing depth comparable to
Mercedes.

13 German I see a focus strategy as a key success Chinese disruptors focus
factor among disruptors. They concen- more on areas important to
trate deeply on areas that are ultimately | the consumers like software,
important to the customer, such as intel- | giving them a competitive
ligent vehicles and software, while out- | edge. Everything else, they
sourcing everything else as much as buy from suppliers.
possible. This gives them a similar level
of vertical integration to Western
OEMs but with greater emphasis on ar-
eas that customers value.

1 German Yes well, I say the know-how in the The local sourcing for BEVs

value chain is locally, you can see that
quite clearly. Otherwise a company like
CATL wouldn't be the market leader in
batteries. And they also have, let's say,

has contributed to significant
local know-how in the value
chain.

CL2.2:
Local
Sourcing

Local sourcing is
recognized as a
success factor
for Chinese BEV
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a supplier industry behind them and
that was certainly also a huge ad-
vantage that it could all happen locally.

German Local sourcing is 100% a success fac- Local sourcing is a success
tor. The new big suppliers in China, factor as Chinese suppliers
who we all don't even know by name, perform very good at bench-
they are already damn good, now al- mark costs.
ways the benchmark in terms of cost
position and if they can't do something,
they acquire themselves.

German The suppliers are on site, they speak the | Local sourcing is a success
same language, they don't have to ask factor as Chinese suppliers
in Stuttgart or Friedrichshafen whether take much more risk because
they are allowed to release something they are on site, speak the
for development or pull something over | same language, and directly
the stretch with risk. They take much see what happens with proto-
more risk because they are on site in the | types.
market and can immediately see what
happens to the prototypes. A special
structure has developed among suppli-
ers that has undoubtedly helped to ce-
ment the success of today's electric ve-
hicles in China.

German It was very smart to focus on local Local sourcing has also fos-
sourcing. We also have to consider it tered a local pride of workers,
from the demand perspective. This ap- buying more Chinese vehi-
proach has fostered a sense of local cles.
pride among talents, making them more
likely to buy Chinese cars. Addition-
ally, this may increase motivation to in-
novate.

German Local sourcing is definitely important Local sourcing is a success
for Chinese OEMs. In a way, European | factor and was enabled by
OEMs paved the way for this. They in- Western OEMs bringing sup-
vested in local production, which led pliers to China with their lo-
suppliers to set up operations there as cal productions.
well—providing a learning opportunity
for the Chinese. Now, they don’t need
10 weeks to ship urgent parts across the
world. This, in turn, helps them achieve
these low price points.

German When it comes to labor, China is cer- Chinese OEMs can produce
tainly not a leader in terms of wage so cheap due to their exten-
costs compared to other Asian coun- sive industrial eco systems
tries. The primary reason they can pro- that can hardly be replicated
duce so cheaply is more about the in- abroad.
dustrial network and ecosystem on-site,
which is highly concentrated. This is an
advantage that cannot easily be repli-
cated in other countries.

Local sourcing also by Western manu- Chinese suppliers are cheaper
facturers in China has enabled immense | due to experience gathered
know-how over the past decades and because of local sourcing by
provides massive cost advantages. OEMs.

Where else would you source if they’re

simply cheaper there, especially in such

a fiercely price-competitive market?

English I think the local supply chains are defi- Local supply chains are a key
nitely a key success factor for the over- success factor for the indus-
all industry. There are two main reasons | try, as they help Chinese
for this. First, local supply chains help OEMs achieve cost efficiency
Chinese OEMs achieve cost efficiency and improve resilience, espe-
and improve resilience, particularly cially during disruptions like
during disruptions like the pandemic. the pandemic. During the
Even during the pandemic, Chinese pandemic, Chinese OEMs
OEMs were able to maintain operations | were able to maintain smooth
smoothly, and everything continued to operations, highlighting the
run well, showcasing the strength and strength and adaptability of
adaptability of the local supply chain. their local supply chains.

English Additionally, leveraging local suppliers | Leveraging local suppliers

allows for faster adaptation to market
demands. Chinese OEMs can launch a
new vehicle in just about three years,
while foreign OEMs often take around
four years to launch a new model. This

enables faster adaptation to
market demands. Chinese
OEMs can launch a new ve-
hicle in about three years,
while foreign OEMs typically

OEMs by all ex-
perts, enabling
cost efficiency,
faster develop-
ment cycles, and
resilient supply
chains. The
proximity of
suppliers to
OEMs reduces
shipping times,
facilitates rapid
market respon-
siveness, and
leverages con-
centrated local
expertise. This
industrial eco-
system fosters
innovation and
competition, as
seen in battery
leaders like
CATL, which
thrive on the lo-
calized
knowledge and
close collabora-
tion with OEMs.
Local sourcing
has also proven
advantageous in
mitigating geo-
political risks
and supply chain
disruptions, such
as during the
pandemic, where
Chinese OEMs
maintained
smoother opera-
tions compared
to global com-
petitors. The col-
laborative and
flexible nature of
Chinese suppli-
ers allows for it-
erative R&D
processes, faster
decision-making,
and seamless in-
tegration, con-
trasting with the
rigid systems of
international
suppliers. More-
over, the dense
local supplier
network pro-
motes innova-
tion, similar to
Germany's his-
torical automo-
tive success.
While traditional
OEMs rely on
mature systems,
Chinese manu-
facturers benefit
from new supply
chain technolo-
gies, driving
agility and inno-
vation. However,
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rapid pace of development means that
local suppliers are better equipped to
keep up with the speed at which the
Chinese OEMs are moving.

take around four. This
quicker development cycle
allows local suppliers to keep
pace with the fast-moving
Chinese OEMs.

English From another perspective, with the China's supply chain has be-
overall development of the industry, come more robust and mature
China's supply chain has become quite compared to those in foreign
robust and even more mature compared | countries. Given the current
to those in foreign countries. Given the market environment, local
current market environment, local sup- supply chains in China are
ply chains in China are now the best the best choice for OEMs
choice for OEMs looking to stay com- aiming to remain competi-
petitive. tive.

English Local suppliers work in a more iterative | Local suppliers work in a
way, whereas traditional global suppli- more iterative manner, while
ers like Bosch or Continental often op- traditional global suppliers
erate in a more waterfall model with like Bosch or Continental fol-
strict processes and quality gates. Their | low a waterfall model with
systems tend to be more rigid and strict processes and quality
slower compared to local suppliers. gates. Their systems are more

rigid and slower compared to
the flexibility of local suppli-
ers.

English Local suppliers, on the other hand, are Local suppliers are more
more flexible in the R&D process and flexible and share data with
are often willing to share data with OEMs for quicker integra-
OEMs, enabling them to quickly inte- tion, while global suppliers
grate it into their own development. In treat parts as black boxes,
contrast, when working with global causing delays in communi-
suppliers, many parts are considered cation and coordination. Lo-
black boxes for the OEMs, so they rely cal suppliers enable faster ad-
heavily on engineering teams to inte- aptation.
grate them. This leads to a lot of wasted
time in communication and coordina-
tion. Overall, local suppliers offer more
flexibility and faster adaptation.

German Absolutely, exactly, in addition to the The exchange, access, and
reasons you just mentioned. Having this | competition among suppliers,
exchange, this access, and competition along with flexibility, are key
among suppliers, along with the flexi- to an effective ecosystem in
bility—because when it comes to verti- | vehicle development. OEMs
cal integration, one can always say that | can choose between in-house
one of the competitors is the OEM it- production or outsourcing to
self, which can decide either to do it in- | multiple suppliers, fostering a
house or outsource it to two or three dynamic that drives effi-
suitable suppliers. This is exactly the ciency and innovation.
kind of dynamic that such an ecosystem
around vehicle development needs, and
it is what makes it so effective.

German If we look back and try to explain why Germany's automotive suc-
Germany was such an automotive pow- | cess stemmed from a dense
erhouse for so long, it has a lot to do ecosystem of suppliers and
with having a dense cluster, an ecosys- OEMs, fostering competitive-
tem of diverse suppliers and OEMs in ness and innovation. A
regular exchange. This ecosystem fos- smaller ecosystem tends to
tered competitiveness, whether on cost, | produce weaker products.
quality, or development. If you rely on
a smaller, less efficient ecosystem, the
overall outcome tends to be weaker
products. This was undoubtedly a key
ingredient that helped Germany suc-
ceed in the past.

German Due to China's long-term industrial China's long-term industrial

plan and the assurance that its vast do-
mestic market will eventually be open
for this industry, there is absolute plan-
ning security—an entirely different sit-
uation than if the home market were
Korea or Germany, which would never
be large enough on its own. China’s
market is actually sufficient, and this
has allowed the local supply base to de-
velop, becoming a key success factor.
When we consider why, for example,

plan and large domestic mar-
ket provide planning security,
unlike smaller markets like
Korea or Germany. This has
allowed the development of a
local supply base, which is a
key success factor. Chinese
companies can offer competi-
tive prices due to access to
this cost-effective, domesti-
cally focused supply base,

the lack of long-
standing supplier
relationships can
sometimes chal-
lenge stability,
such as unsup-
ported digital
features from
newer suppliers.
Government pol-
icies have been
pivotal in shap-
ing the local
sourcing strat-
egy, ensuring
suppliers can
support the en-
tire domestic
value chain.
Looking ahead,
Chinese suppli-
ers are expected
to gain im-
portance in the
global market,
particularly in
battery manufac-
turing.
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Chinese companies can offer products
at such competitive prices, it’s partly
because they have access to a Chinese
supply base that provides this technol-
ogy more affordably, under Chinese
conditions and prices. This base is not
mixed with the older, more western
suppliers.

distinct from older, Western
suppliers.

German

When I look at the prices in China and
the types of products being offered, it’s
quite easy to conclude that they’re
ahead. From a management perspec-
tive, this is something serious that we
can’t ignore. Of course, we’ve built
large structures here in Europe, as have
the Americans, and while this can slow
us down because of our size, it also pro-
vides a certain stability. In my organi-
zation, I often share stories about the
incredibly competitive and exciting de-
velopments happening in China at such
competitive prices. But we shouldn’t
forget that Europe has assets that China
doesn’t have, like long-standing sup-
plier relationships. These relationships
may sometimes slow us down, but they
can also be an advantage. For instance,
customers of Fisker now face problems
because their backends are no longer
supported, which means that all the dig-
ital features in their cars have stopped
working. That kind of issue is more
likely to affect a small OEM that’s just
entered the market than a company like
Volkswagen. So, I fully agree with your
hypothesis.

Yes, China is ahead looking
at BEVs especially due to
their competitive pricing and
product innovation, but Eu-
rope’s established infrastruc-
ture and long-standing sup-
plier relationships provide
stability and advantages that
newer markets lack.

German

That's an interesting question. I
wouldn’t call myself an expert on the
materials specifically, but I think the
main advantage in the Western world is
that you have a mature product and
technology that people rely on. The
Chinese, however, have benefited from
a technology shift that requires different
raw materials and completely new sup-
ply chains. This has given them the ad-
vantage of starting fresh, so to speak,
without having to compete with well-
established players.

While the West benefits from
mature, reliable technology,
China’s advantage lies in lev-
eraging new technologies and
supply chains, allowing them
to innovate without compet-
ing against entrenched sys-
tems.

German

Now, of course, other powers are also
seeking to intervene and draw these na-
tions to their side, which is intensifying
the geopolitical conflict. How China
positions itself in this context is a very
intriguing question, but one that I can’t
fully answer. However, I think China is
prepared to handle it. In my opinion,
the Chinese automotive industry could
likely manage production and domestic
sales without substantial external help.
I’m not an absolute expert on whether
they could source 100% of components
domestically, but I believe they’re close
to it. That’s unique in the world. Sure, it
might be cheaper to source some things
from outside, and I expect there will
continue to be countries interested in
Chinese investment, even if it means
becoming somewhat dependent on
them, given the realities of today’s
world.

China’s automotive industry
is uniquely positioned to
maintain self-sufficiency in
production and domestic
sales, with near-complete
sourcing of components,
while its straightforward in-
vestment approach continues
to attract nations open to Chi-
nese partnership.

German

Yes, I think it’s simply the strategy. As
I mentioned earlier, they want to keep
production in China and to have the en-

China’s industrial strategy
emphasizes a complete do-
mestic EV value chain by

fostering local suppliers to
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tire value chain domestically. This ap-
proach has certainly been heavily sup-
ported, perhaps not exactly in a way
that warrants calling it "subsidized" in
the traditional sense, but rather as part
of broader industrial policy. The goal
has been to encourage local suppliers to
establish themselves, creating a robust
supply chain within the country.

Many parts used in electric vehicles,
like batteries or electric motors, weren't
invented specifically for electric cars—
they are established technologies that
have been adapted from other applica-
tions. For instance, BYD initially fo-
cused on battery production, which is
now a core competency that they’ve ex-
tended to automotive batteries. This has
provided a certain expertise, combined
with a clear government strategy to
keep the entire production chain within
China.

build a robust internal supply
chain; established technolo-
gies like batteries and motors
were adapted for EVs, with
companies like BYD leverag-
ing pre-existing expertise to
reinforce this national objec-
tive.

4 German Moreover, there’s little incentive to With a comprehensive local
look further afield when everything is supplier network providing
available locally. They have the tech- high-quality, cost-effective
nology, they can produce components components, China’s indus-
at a quality level comparable to Euro- trial strategy minimizes reli-
pean manufacturers, but at unmatched ance on external sources,
costs, without the need for transporta- avoiding transportation and
tion or tariffs. And if borders close due tariff costs, and securing pro-
to geopolitical issues, they still have duction control amid poten-
control over production. tial geopolitical tensions
So, I would say that the local supplier
network has definitely been a success
factor. This industrial strategy allowed
them to avoid relying on external sup-
pliers, which, from a pragmatic and
strategic perspective, has proven advan-
tageous.

6 English It’s not entirely clear whether local Local sourcing in China of-
sourcing specifically fuels innovation in | fers benefits like quicker re-
the Chinese ecosystem, but it does pro- actions to market needs and
vide certain benefits. Local suppliers competitive pricing, but it's
can react quickly to requirements and not necessarily a unique strat-
have a shared understanding of market egy for Chinese OEMs—it's
needs, which helps streamline pro- about choosing the best sup-
cesses. plier, whether local or inter-
However, I believe the main reason national, based on cost-effec-
Chinese OEMs source locally is that tiveness and specific require-
they find high-quality suppliers with ments.
competitive pricing within China. Many
Chinese OEMs still source from major
international suppliers, but sometimes
these suppliers either can’t meet spe-
cific requirements or aren’t as cost-ef-
fective. Both local and international
suppliers compete in China’s automo-
tive supply chain, but local suppliers of-
ten have advantages that make them a
more practical choice.

In my view, local sourcing isn’t a
unique strategy for Chinese OEMs;
they’re simply weighing local and inter-
national options to select the best sup-
plier for their needs.
10 German It can certainly help, and there are prob- | Local sourcing in China not

ably several factors at play. It’s interest-
ing because there’s this ecosystem
that’s developed, where everyone
knows each other and has a very strong
connection. You see something similar
in the German automotive industry,
where a large national industry also
leads to the growth of local suppliers. I

only strengthens the BEV
ecosystem through close-knit
collaboration and shared
growth among domestic sup-
pliers but also acts as a safe-
guard, reducing reliance on
foreign suppliers that could
be affected by geopolitical
risks, like sanctions.
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believe it helps when they’re compatri-
ots; communication might be easier,
there could be better influence, and they
essentially grow together, developing
the car collectively.

But there’s also the geopolitical fac-
tor—if you rely on, say, airbag control
units from Conti or another specific
supplier, and then they become unavail-
able due to sanctions or something sim-
ilar, you suddenly can’t build cars any-
more. So, I think this local sourcing is
more of a risk mitigation strategy for
the Chinese, ensuring that their supply
chain isn’t vulnerable to external pres-
sures.

12

German

Definitely, and I was just shaking my
head a bit because you can see it: the
large Western OEMs, yes, the suppli-
ers, they also supply Chinese manufac-
turers. However, even there, it’s be-
coming more of a struggle because the
number of Western suppliers is decreas-
ing. Why? Because Chinese companies
are simply getting better at sourcing
suppliers, and we're also helping them
build up their capabilities. This creates
an evolutionary shift—initially, there
were many Western suppliers, then
more local ones joined, and now it's pri-
marily local suppliers, some of whom
have even gone a step further techno-
logically, especially with new technolo-
gies.

Chinese companies are in-
creasingly sourcing from lo-
cal suppliers, reducing reli-
ance on Western ones. Many
local suppliers have advanced
technologically, especially in
new technologies, shifting the
balance from Western to lo-
cal expertise.

13

German

Chinese OEMs primarily rely on Chi-
nese suppliers for standard components.
While this does not necessarily provide
a technological advantage, it offers a
significant cost advantage. Western
OEMs often reject such parts, claiming
they do not meet their standards, even
though customers may not notice the
difference. As a result, Chinese manu-
facturers release vehicles that look and
perform almost like a Porsche Taycan
but cost only a quarter as much.

The focus on Chinese suppli-
ers especially for standard

components provide domestic
OEMs with a cost advantage.

13

German

Chinese OEMs often use Western sup-
pliers and technology for image rea-
sons; this is our explanation, as other-
wise, they would not prominently dis-
play them in their foyers and offices.
However, in areas less visible to cus-
tomers, they rely on solid, though not
necessarily superior, Chinese suppliers.
This benefits Chinese suppliers, as they
gain experience and recognition. These
suppliers are also beginning to see op-
portunities with Western OEMs due to
their strong cost position and the ability
to demonstrate their technology’s relia-
bility through partnerships with disrup-
tors and Chinese OEMs.

Chinese suppliers benefit
from domestic OEMs show-
casing their products and
might also acquire Western
OEMs as customers.

German

Demand in China is also stagnating a
little at the moment, so it's no longer
the same growth that has almost always
been 10-12% per year over the last few
years and I can already see that they are
now being forced to move into other
markets, which they are already trying
to do with more or less success.

The domestic market in
China is also suffering, forc-
ing OEMs to expand interna-
tionally.

German

Why did all the Westerners go to
China? Scale yes, you have a develop-
ment and you might sell a hundred
thousand of them in Europe. And the

The size of the Chinese mar-
ket is a success factor be-
cause it motivated Western
OEMs to enter with their

CL2.3:
Strategic
Alliances
and Do-
mestic
Market

Strategic alli-
ances with for-
eign automakers
and the large do-
mestic market
are acknowl-
edged as contrib-
utors to the rise
of the Chinese
BEV industry.
Joint ventures
played a key role
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factor is big if you sell five times more
in China alone and then you have other
needs, you suddenly invest in technolo-
gies that you wouldn't even make for
the Western market and assemble eve-
rything, so the size of the market is
100% a success factor.

technologies and know-how.

German Secondly, partnerships with traditional Full Chinese companies have
OEMs from Europe, Japan, and Korea adapted and subsequently op-
have made an exorbitant contribution to | timized qualifications, pro-
establishing the automotive industry in cess logics, etc. from tradi-
China. These capabilities, both on the tional players which was only
OEM side and on the supplier side, are enabled by partnerships.
now the capabilities that we are of
course seeing in all the full Chinese
companies today. Yes, because there
are qualifications, there are develop-
ment process logics et cetera, which
have all been very charmingly opti-
mized after adapting from traditional
OEMs.

German Today I would say that collaboration is Today parnerships are on a
no longer so important, so to speak. more equal level with poth
Only slightly important, yes, with Rob- | parties profiting.
ert Bosch or with ZF for electric motors
in China. But then you tend to learn
from each other. The know-how has
certainly been brought along very
strongly. But the Chinese are now at
least as good as traditional players.

German Strategic alliances certainly contributed | Strategic alliances were a
to their success. In these arrangements, central success factor - Chi-
they often had shared leadership nese firms have adapted tech-
roles—one Chinese leader and one nologies and optimized them.
Western leader. Through this, they ac-
quired a great deal of knowledge. They
didn’t simply copy; rather, they typi-
cally adopted technologies and then op-
timized them.

German It was certainly advantageous in the The large domestic market
first step that the Chinese domestic supported the success of local
market is the largest in the world and OEMs.
has continued to grow. However, the
topic of electromobility still had to be
put on the agenda—you had to "force"
people towards it through regulations
and subsidies.

German The forced joint ventures between Strategic alliances with West-
Western OEMs and Chinese companies | ern companies were a central
in the past undoubtedly helped the Chi- | driver of success for Chinese
nese learn how to build cars over the OEMs.
decades. This still benefits them greatly
in the BEV sector today.

English I think strategic alliances with foreign Strategic alliances, like the
OEMs can help Chinese OEMs expand | one between Leapmotor and
into global markets, particularly in de- Stellantis, help Chinese
veloping regions in Europe. For exam- OEMs expand into global
ple, the partnership between Leapmotor | markets by leveraging foreign
and Stellantis has allowed Leapmotor to | manufacturing and distribu-
leverage Stellantis' facilities to produce | tion networks.
vehicles. This kind of collaboration en-
ables Chinese OEMs to tap into foreign
manufacturing capabilities and distribu-
tion networks, accelerating their expan-
sion into new markets.

English In Europe, this partnership approach is In Europe, where tariffs on

particularly important because, as you
might know, Europe has increased tar-
iffs on Chinese BEVs, which means
some Chinese vehicles need to localize
their production in Europe to maintain
their cost advantage. By partnering with
local manufacturers, Chinese OEMs
can lower production costs and navigate
these tariff barriers more effectively.

Chinese BEVs have in-
creased, localizing production
through partnerships helps
Chinese OEMs maintain their
cost advantage. By working
with local manufacturers,
they can lower production
costs, navigate tariff barriers,

in facilitating
knowledge trans-
fer, technologi-
cal advance-
ment, and supply
chain integra-
tion, allowing
Chinese firms to
rapidly develop
capabilities.
These partner-
ships provided
local talent with
experience and
enabled Chinese
firms to refine
processes
through shared
leadership and
technology opti-
mization. How-
ever, some ex-
perts argue that
joint ventures
laid the ground-
work but were
not the primary
driver of China's
recent BEV pro-
gress. Multiple
experts also
highlight the
mutual benefits
of JVs. Foreign
automakers
gained access to
China's market,
while Chinese
firms acquired
technology and
expertise. The
dynamic of these
alliances has
shifted, with
Chinese OEMs
leading in EV
technology and
scalable manu-
facturing, while
foreign firms of-
fer global market
access and brand
recognition.

The Chinese do-
mestic market
also played a
pivotal role by
providing the
scale and stabil-
ity needed for in-
novation. Its un-
derrepresenta-
tion in car own-
ership compared
to Western mar-
kets suggests on-
going opportuni-
ties for growth,
reinforcing its
importance in
sustaining the in-
dustry’s devel-
opment.
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This strategy not only helps them stay
competitive in Europe but also enables
them to scale production locally, further
expanding their market presence.

and scale production, boost-
ing their market presence in
Europe.

English Additionally, some Chinese OEMs can Chinese OEMs can leverage
leverage the networks and data systems | the networks and data sys-
of their foreign OEM partners to pro- tems of foreign partners to
mote their products more quickly. By accelerate product promotion
utilizing these established networks, and expand market reach.
they can expand their market reach and | Additionally, foreign au-
accelerate product promotion. Further- tomakers benefit from learn-
more, foreign automakers are also keen | ing from Chinese OEMs, es-
to learn from Chinese OEMs, especially | pecially in electric vehicle
in terms of technology. Chinese manu- technology and production
facturers are often at the forefront of efficiency.
certain innovations, particularly in elec-
tric vehicle technology and production
efficiency, making them valuable part-
ners for foreign companies looking to
improve their own capabilities.

English Yes, it's a mutual exchange of technol- The relationship between
ogy and market access. At this stage, Chinese and foreign OEMs
it's similar to what happened 20 or 30 has reversed: Chinese firms
years ago when foreign OEMs entered now offer advanced EV tech-
China: Chinese firms gained technol- nology, while foreign au-
ogy and expertise from foreign au- tomakers benefit from Chi-
tomakers, while foreign companies nese market presence and
gained access to China's channels and manufacturing capabilities,
market. Now, in the EV sector, the strengthening both sides
roles are somewhat reversed. Chinese globally.

OEMs are offering advanced electric
vehicle technology, and foreign au-
tomakers are benefiting from the Chi-
nese firms' strong market presence and
manufacturing capabilities. This ex-
change is helping both sides expand
and strengthen their positions in the
global automotive market.

German Yes, I think those early strategic alli- Early strategic alliances with
ances with foreign automakers played a | foreign automakers were cru-
big role in establishing the local market. | cial for China’s automotive
It was one of the main ways China development, enabling tech-
learned how to build cars—by partner- nology transfer and market
ing with foreign companies. There's establishment. The debate
even a well-known story about how the | over whether foreign au-
Santana became the first car to take tomakers should have formed
hold in China, marking the beginning of | partnerships with China is of-
the industry there. Through these part- ten overstated; the industry
nerships, they not only learned technol- | would have developed in
ogy but also developed a market that China eventually, and these
they now capitalize on. There’s often a collaborations still benefit the
debate about whether foreign automak- European automotive indus-
ers should have done this, with some try.
suggesting that it allowed the Chinese
to take away their competitive edge.

But I think that’s an exaggeration; the
industry would have developed there
sooner or later. These partnerships pro-
vided valuable knowledge, and I be-
lieve the European automotive industry
still benefits from them today.
English Yes, joint ventures were indeed im- While joint ventures were im-

portant for China’s automotive indus-
try. Through these alliances, Chinese
companies learned a lot, building a
skilled workforce and gaining engineer-
ing expertise and supply chain connec-
tions. However, I wouldn’t consider
joint ventures the primary reason for
Chinese OEMs’ progress.For most of
the 40 years of joint ventures in China,
local OEMs had only limited success,
holding minor shares in the market,
even within China. While the goal was
to learn and develop advanced skills,

portant for building a skilled
workforce and gaining exper-
tise, they laid the foundation
but weren't the primary driver
of the rapid progress in Chi-
na's automotive industry,
which only began to acceler-
ate in the last five years.
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this approach alone didn’t lead to the
rapid progress we see today. It’s only in
the last five years or so that Chinese
OEMs have started making significant
strides. This suggests that, while joint
ventures contributed to building the
foundation, other factors—perhaps
more recent and impactful—were cru-
cial in driving the strong growth of the
Chinese automotive industry.

10 German If you look back, Japan and Germany China’s automotive progress
rebuilt their automotive industries post- | follows a familiar pattern
WWII and eventually challenged the seen in Japan and Germany
U.S., which had initially dominated. post-WWIL. China's joint
Similarly, China’s progress is not ventures have been key, al-
uniquely Chinese but follows a familiar | lowing local talent to gain ex-
pattern. Additionally, China has bene- perience and knowledge from
fited from joint ventures. Local talent in | foreign firms, with many
these ventures gained experience and Chinese engineers and man-
knowledge from foreign firms, partly agers trained at foreign
due to policies that required such part- OEMs or Western universi-
nerships for market access. Many Chi- ties.
nese engineers and managers today
were trained at foreign OEMs or West-
ern universities, bringing valuable skills
back to local firms.

11 German You see, these Chinese suppliers Chinese suppliers developed
learned from us. We had a requirement by meeting a 40% localiza-
to achieve 40% localization in the car, tion requirement, even before
so you look at what can be produced lo- | the 2001 Automotive Policy
cally in China. This requirement was in | formalized this rule. This in-
place even before the 2001 Automotive | volved thorough testing and
Policy, where the 40% local content complete disassembly of
rule was formally established. They components to identify viable
tested it thoroughly; it wasn’t just about | local suppliers, often those
final assembly and claiming it was local | with experience supplying
while all subcomponents were im- Volkswagen or Audi, who
ported. They disassembled everything then built prototypes to match
completely. Naturally, this led to situa- standards.
tions where they found a Chinese sup-
plier who had been doing something
similar for Volkswagen or Audi for ten
years and thought, “Let’s have them
build prototypes for us and see how it
goes.”

11 German We increasingly integrated Chinese Chinese suppliers were grad-
suppliers into our supply chain and ually integrated into global
aimed to bring them to Europe and the supply chains, with some
USA, which was also part of my re- now operating in Europe and
sponsibility. Today, we even have some | the USA. Initially working
of these suppliers in Europe and the with joint ventures like ZF or
USA. The purely Chinese OEMs, or Bosch, these OEMs later be-
those that had joint ventures with com- came fully independent, de-
panies like ZF or Bosch, later estab- veloping their own solutions.
lished their own companies, fully inde- Their significant learning
pendently controlled, and developed from Western companies has
their own solutions. They learned mas- elevated them to a level of
sively from us, which is why they are quality that commands re-
now at a quality level where you can spect.
say, "Well done, hats off!"

11 German The domestic market naturally provides | Chinese suppliers, initially

economies of scale, the volume needed.
And this market isn’t affected by
whether, for instance, someone in Italy
suddenly doesn’t like my car. It oper-
ates on a massive scale, and let’s not
forget that 30 years ago, there were
mostly cyclists and far fewer cars com-
pared to today. Even now, car owner-
ship is still underrepresented compared
to Western countries, so the market still
has growth potential—not in huge
leaps, but it will continue to grow. The
volume behind each of these vehicle

integrated through joint ven-
tures, have since become in-
dependent, developing their
own solutions. Their growth
and learning from Western
companies have brought them
to a high-quality level.
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manufacturers also makes it economi-
cally sensible to produce locally and in-
tegrate local suppliers.

12 German Absolutely, a foundation has definitely The foundation for success
been laid, but one also has to be honest has certainly been laid by
with oneself. As a Western observer or Joint Ventures, and Western
participant in the automotive industry, participants in the automotive
they have certainly benefited a lot in industry have benefited sig-
terms of profits. So, I wouldn’t say it nificantly in terms of profits.
was a mistake in hindsight. In hindsight, it cannot be con-

sidered a mistake.

1 German I think we will be lagging behind in Chinese OEMs have an ad- CL2.4: Experts identi-
lithium batteries for the time being, but | vantage in lithium batteries. Specific fied mainly three
the next topic will be solid-state batter- Solid-state batteries may pro- | Value main technologi-
ies when that comes, then perhaps the vide a chance for western Chain cal areas where
cards will be reshuffled again. OEMs. Ad- Chinese BEV

1 German I think software is the key point at the Chinese OEMs are leading in | vantages | OEMs have
moment, where the Germans simply software and understand bet- gained a compet-
have problems. As far as the software is | ter what the customers want. itive edge: soft-
concerned, I always say the cell phone ware integration,
on 4 wheels, which is now actually battery technol-
more and more emerging and at the mo- ogy, and time-to-
ment the Chinese are simply leading market effi-
and are closer to what the customer ciency.
wants in his car. - Software Inte-

1 German In the future, AT will be more and more Chinese OEMs are ahead in gration: The ma-
relevant, especially in the context of au- | autonomous driving. jority of experts
tonomous driving. There is a lot left to highlighted Chi-
achieve here in terms of aotonomous nese OEMs' abil-
levels but China is far ahead for sure ity to integrate
compared to traditional OEMs. advanced soft-

3 German When it comes to cell technology, Chinese OEMs have an ad- ware into vehi-
namely manufactured cell technology vantage in produced cell cles, focusing on
and cost positions, especially with re- technology and drivedrain innovative, user-
gard to the components, whether it's in- | component costs. centric features
verters, electric motors, cells and batter- such as smart
ies in particular, they have a major ad- cockpits, voice
vantage. interaction, and

3 German The most relevant issue is the end-to- The vast experience in cell entertainment
end value chain that the Chinese can of- | technology application is ena- systems. Thes?
fer, which means they have insane ex- bled through the end-to-end lnr.l(?vatlons pri-
perience in the application of cell tech- value chain the Chinese can oritize passenger
nology and also the consistency of effi- | offer. experience over
ciencies when it comes to the entire traditional per-
power train componentry. ff)rmance rr}et-

3 German Tesla has worked with Korean and Jap- | Korean competitors can keep rics, reflecting a
anese companies on their batteries. And | up with Chinese battery tech- modern con-
if you look their components, especially | nologies in terms of perfor- sumer f0°u5<‘
Korean components are at least on a par | mance and costs. China's lead in
in terms of performance and costs, even autonomous
though they don't own the sources and driving, sup-
refineries. ported by state

3 German Software is 100% a success factor. You | Software is a central techno- initiatives and
realize that a lot of things are happening | logical advantage of Chinese lower regulatory
in the field of autonomous driving over | OEMs, also in the field of au- barriers, was
there, which is also state-supported or tonomous driving which ad- also often em-
state-wanted. Autonomous driving has ditionally contributed to local phasized.
very much led to sensor technology en- | sensor development. - Battery Tech-
tering the development phase in China nology: China
with its own manufacturers. dominates bat-

3 German Why are Western OEMs now entering Western OEMs are forced to tery Cf_’” manu-
into emergency joint ventures with enter JVs with small start-ups facturing ;‘md
young micro-manufacturers from from China due to their tech- cqst-efﬁmeqt ap-
China? Because the colleagues in China | nological advantages for ex- phcatlor}, Wl,th
are much fresher and think in a new ample in electronics architec- companies like
way when it comes to electronics archi- | tures. CATL and BYD
tecture. They have central computer leading globally.
structures that cannot even be inte- This expertise
grated into Western vehicles in the extends across
same way. Because they come from industries, bene-
scratch and don't have this heritage. fiting frqm years

2 German A huge advantage for Chinese OEMs Chinese OEMs lead the field of experience.

was that they reimagined the vehicle
from scratch. They moved away from

in entertainment and connec-

Experts noted
China's control
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the idea that the experience must be
best for the driver and instead focused
on enhancing it for all passengers. This
gave them a significant lead in enter-
tainment and connectivity.

tivity due to a pessenger-cen-
tric approach.

German Autonomous driving is also a key Chinese OEMs lead in auton-
area—they simply dare to do more omous driving due to higher
here, and there’s less regulation holding | risk aversion and lower regu-
them back. latoric hurdles.

German Additionally, Chinese vehicles come Chinese OEMs understand
with numerous exciting features tai- which features excite custom-
lored to customer needs—from a screen | ers.
in camper vans to pet mode and a baby
cam in the car. These are precisely the
features that matter more to customers
today than performance.

German I see the main technological advantage Chinese OEMs can bring
in the fact that the Chinese can bring a similar products to market at
similar product to market much faster much higher pace and lower
and at significantly lower price points. costs.

This is based on their radical streamlin-
ing and optimization of the vehicle’s re-
source requirements.

German Another key area is, of course, batter- China's experience in R&D
ies, where they have invested heavily in | of battery cells for other sec-
research. As a result, they can provide tors has contributed to better
high-performance batteries at signifi- batteries for lower prices.
cantly lower costs—perhaps only Musk
with Tesla can compete with that. In
China, this is also rooted in years of ex-
perience—a laptop battery cell isn’t all
that different from one in an electric ve-
hicle.

German Another crucial factor is China’s expe- China's experience with auto-
rience with automation, which signifi- mation is a central success
cantly reduces costs and is hard to repli- | factor.
cate elsewhere, including in the West.

Developing this in Europe would re-
quire substantial investment, which I
don’t see happening, as Western com-
panies are easing off due to slower-
than-expected market growth.

German Another success factor is the innovative | Chinese OEMs have an ad-
strength of Chinese OEMs. China is the | vantage in innovation power,
largest automotive market, meaning enabled by their closeness to
they are closer to customers and under- customers and development
stand better than Western OEMs what pace.
matters to them. This includes areas
like connectivity and exciting features.

They also form smart partnerships with
smartphone manufacturers, for exam-
ple. In fact, they are much faster at
bringing new features to market.

German It’s almost reversed now. Thirty years The West depends on learn-
ago, German engineers went to China ing from Chinese engineers
to teach automation and industrializa- in battery technology and
tion. Today, we almost need Chinese production.
engineers to show us how to scale and
automate battery technology in Europe,
as we can’t do it alone—and we don’t
have the time to figure it out ourselves.

English I think the first key factor is the battery. | The battery is the key factor
The battery plays a crucial role in the in the success of electric ve-
success of electric vehicles. hicles.

English As you might already know, the second | The second key factor is soft-

key factor is the software, particularly
in areas like autonomous driving and
smart cockpit systems. In China, many
OEMs have made significant progress
in developing autonomous driving ca-
pabilities, with some already imple-
menting autopilot features in urban ar-
eas or city highways. Several Chinese
OEMs are now able to offer L3 or L2+

ware, especially in autono-
mous driving. Chinese OEMs
have made significant pro-
gress, with some offering L3
or L2+ technology, strength-
ening their competitive posi-
tion in the global EV market.

over the entire
battery value
chain, from ma-
terial sourcing to
production.

- Time-to-Mar-
ket Efficiency:
Chinese OEMs
excel in reducing
development cy-
cles, launching
vehicles in 1.5 to
2 years com-
pared to the 4
years typical for
traditional
OEMs. This effi-
ciency is driven
by simplified ve-
hicle architec-
tures, reduced
product com-
plexity, and flex-
ible organiza-
tional structures
that embrace
higher risks. Ad-
ditional factors
include a highly
motivated work-
force and gov-
ernment-backed
initiatives that
rapidly establish
new supplier in-
dustries.
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autonomous driving technology, show-
casing the country's advancements in
both the software and hardware needed
for intelligent driving systems. This
technological edge has become a strong
competitive factor in the global EV
market.

English The third key factor, as I mentioned, is The third key factor is the
the smart cockpit, which includes voice | smart cockpit, including
interaction and advanced apps in the voice interaction and ad-
central panels. Chinese OEMs are lead- | vanced apps. Chinese OEMs
ing the way in integrating these sophis- lead in integrating these fea-
ticated digital features into their vehi- tures, offering a more person-
cles. While some foreign OEMs have alized and connected user ex-
concerns about data privacy and secu- perience. While foreign
rity, Chinese manufacturers have been OEMs are cautious about
more aggressive in adopting and imple- | data privacy, Chinese manu-
menting these advanced digital func- facturers have aggressively
tions. This gives them a competitive adopted these digital func-
edge, especially in terms of providinga | tions, giving them a competi-
more personalized and connected user tive edge in the EV market.
experience. These innovations in smart
cockpit systems are becoming a major
differentiator in the EV market.

English The product itself has become more ap- | Electric vehicles have be-
pealing compared to traditional internal | come more appealing than
combustion engine models, with elec- traditional internal combus-
tric vehicles offering more advanced tion engine models, offering
features. Additionally, with the de- advanced features. Addition-
crease in the cost of batteries, the price ally, with the decrease in bat-
of electric vehicles has become much tery costs, EV prices have
lower than before. significantly dropped.

English The local OEMs are quite active in Local Chinese OEMs, like
launching the latest and most innova- XPeng Motors and NIO, are
tive models, offering a lot of new tech- actively launching innovative
nologies. Companies like XPeng Mo- models with advanced tech-
tors, NIO, and many others are con- nologies, fueling fierce mar-
stantly pushing forward, and the com- ket competition and creating
petition in the market is fierce. This has | an abundance of choices for
resulted in a supply that can sometimes | consumers.
be overwhelming for customers, as
there are so many new options to
choose from.

German If I look at a typical electric vehicle, I The "skateboard" design con-
basically have the "skateboard" con- cept of electric vehicles, in-
cept, a skateboard with a "hat," and volving a flat base with a top
then we probably also have what we structure, aligns with the
could later call a coincidence, a non-di- trend toward software-de-
rectly causal overlap. This trend toward | fined vehicles. However, this
the software-defined vehicle isn’t nec- trend is not inherently linked
essarily related to it being electrically to electric power but rather to
powered. It has advantages in this con- evolving vehicle architecture
text, but as I continue to change the ve- | and component reduction,
hicle architecture and reduce compo- which provide additional ad-
nents, I gain an advantage. vantages.

German As an example, we see that in the top By 2040, at least four Chi-
20 suppliers of the year 2040, there will | nese battery manufacturers
likely be at least four Chinese battery are expected to be in the top
manufacturers, whereas today, you 20 suppliers, reflecting Chi-
don’t actually see any Chinese compa- na's broader efforts in ad-
nies in the top 20. So in the future, there | vancing electric vehicles.
will be four, and several of them will While the battery is crucial,
also come from the battery sector. This the complete vehicle design
reflects how the additional efforts made | remains essential.
in China support the development of
electric vehicles beyond just the bat-
tery. The battery is one building block,
but it’s not the sole explanation; beyond
the battery, there still needs to be a car
built around it.

German An example in this context is develop- Chinese manufacturers have a

ment time—the time to market that
Chinese manufacturers demonstrate to
fully develop a vehicle up to production

significantly shorter develop-
ment time to market, allow-

ing them to bring products to
production faster. This early-
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is significantly shorter. This is essen-
tially an earlier stage in the process, but
it's crucial and impacts all other ele-
ments. It allows them to develop prod-
ucts more quickly and closer to the cur-
rent state of technology, incorporating
both new manufacturing technologies
and components.

stage advantage impacts all
other elements, enabling
them to incorporate new tech-
nologies and components
more quickly.

German I think there are still areas where ad- China has caught up quickly
vantages can be seen with others, but across many areas, and its
China has caught up extremely quickly. | vast industry makes it diffi-
Priorities have been set differently, so it | cult to single out just a few.
would be hard to single out just one While there may still be areas
area—it would likely be wrong to focus | where advantages or potential
on only a few. The Chinese industry is for improvement exist, focus-
so vast that narrowing it down would ing on only a few would
probably overlook many important as- likely overlook key aspects.
pects. Speaking from my perspective,
and this is just my view, there may still
be areas where advantages remain or
where there is potential for further im-
provement.

German Where I see perhaps more learning Chinese companies often
needs for Chinese companies is in es- struggle in international mar-
tablishing and serving international kets when applying the
markets. I often observe that various "China Speed" mindset. Suc-
manufacturers attempt to enter these cess tends to come from col-
markets with the same mindset, "China laborating with local distribu-
Speed," and the same view of the con- tion partners and using tradi-
sumer as in their domestic market. Al- tional models, allowing third
most all, with few exceptions, face sig- parties to serve customers.
nificant challenges in establishing
themselves outside of China. In some
cases, it works, and we can examine
why—it often comes down to being
open to local distribution partners early
on. Where they work with dealerships
and retailers in a more traditional
model, effectively allowing third parties
from local markets to serve the cus-
tomer, it tends to be more successful.

This model is applied in many coun-
tries, but otherwise, they often struggle
in this area.

German The Chinese customer is much more Chinese companies face a
digital, faster-paced, and convinced by steeper learning curve in in-
different arguments—they might even ternational sales compared to
purchase a car digitally through technical areas, as they need
WeChat. These aspects are sometimes to adapt to different customer
hard to convey, and internally, there behaviors and overcome cul-
can be a culture where "killing the mes- | tural challenges.
senger" happens, or people play to the
emperor's preferences, among other
things. I believe they may still need to
go through some mistakes to painfully
learn how things work abroad. It’s only
a matter of time, but if I compare all
domains from my perspective, the
learning potential in sales outside of
their home country is perhaps still a bit
greater compared to other, more tech-
nical areas.

German Yes, I think batteries are certainly an Chinese manufacturers hold

area where Chinese manufacturers have
a significant share of the value chain
and substantial expertise. That’s defi-
nitely a strength. In terms of technology
and digitalization, China is also well
ahead, perhaps 10 to 20 years ahead in
some areas. They have developed digi-
tal business models and tech solutions
that may only become common in Eu-
rope in a decade. And it’s not limited to
the automotive sector; it spans across
many areas. Their tech and e-commerce

significant expertise and
dominance in battery produc-
tion and in digitalization with
advanced digital business
models and a vast tech eco-
system across sectors
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industries are massive, and no other
country is likely to catch up anytime
soon. Additionally, they have a highly
skilled workforce that works long hours
for much lower wages than in the West.
So, in these two areas—battery technol-
ogy and digitalization—it will be chal-
lenging for others to catch up.

4 German Manufacturing is different, though. In manufacturing, Chinese
There were early criticisms of Tesla, for | automakers have achieved
instance, regarding panel gaps and quality levels comparable to
build quality, which some took as a Western standards, address-
sign they’d never produce quality vehi- | ing early criticisms
cles. But I think the Chinese manufac-
turers have now reached a similar qual-
ity level. This may not be a decisive
competitive factor, but it’s no longer a
weakness.

4 German Another critical advantage China has is | Another competitive edge lies
flexibility and speed. They can move in Chinas flexibility and
incredibly fast in all areas. Here, you speed, with a pragmatically
might spend months on approvals or supportive government-busi-
strategic planning, but in China, they ness relationship where prof-
act pragmatically. If there’s a business itable opportunities are rap-
opportunity, someone will seize it, and idly seized and backed, ex-
it will be supported. New supplier in- emplified by practices like re-
dustries can appear overnight because warding top tax contributors
the government backs initiatives that to encourage mutual eco-
generate profit. This kind of support nomic success — an often
and the pragmatic, business-oriented overlooked advantage.
mindset are often underestimated. For
example, in Shanghai, the top tax con-
tributors are awarded. The tax authority
representative even thanks companies
for their contributions and asks how
they can help increase their revenue the
following year. Instead of focusing on
extracting more taxes, the approach is,

“If you succeed, the economy succeeds,
so let’s work together to make that hap-
pen.” This pragmatism, both in the gov-
ernment and among people, is a major
competitive advantage that’s often
overlooked. The people in China are
truly focused on business.

6 English Yes, I think Chinese OEMs have a Chinese OEMs have a com-
competitive advantage in application petitive advantage in effec-
technology. Many Chinese companies tively adapting and refining
focus heavily on applying existing tech- | existing technologies, like in
nologies effectively, adapting them di- battery technology
rectly to meet industry requirements.

For instance, in battery technology,
China may not be inventing completely
new technologies, but they excel in ap-
plying and refining existing solutions to
meet specific demands.

6 English Another area where Chinese OEMs Chinese OEMs excel in soft-
stand out is software integration. Since ware integration due to their
they lack deep-rooted experience in tra- | lack of legacy combustion
ditional combustion vehicles, they’re vehicle structures, allowing
less constrained by legacy structures. them greater flexibility to
This gives them more freedom to adopt | adopt new, optimized sys-
entirely new structures and optimize tems for advanced software
them for advanced software integration, | and intelligent, connected
creating more intelligent and connected | BEVs.
systems in their BEVs. This flexibility
and focus on application and software
integration give them an edge in certain
parts of the value chain.

10 German That depends a bit on how you define Chinese OEMs may be ahead

"ahead." If we’re talking about the
number of models and development cy-
cles, Chinese OEMs might indeed be
ahead of Western companies, particu-
larly German OEMs, because they have

in terms of the number of
models and shorter develop-
ment cycles, but when it
comes to technical quality
like range, efficiency, and
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a much shorter time-to-market. How-
ever, in terms of individual technical
quality—Tlike range, efficiency, and bat-
tery management systems—I wouldn’t
necessarily say they’re automatically
ahead. It depends on the specific factor.

battery management systems,
it depends on the specific fac-
tor.

10 German Where they likely do have an edge isin | Chinese OEMs likely have an
time-to-market, particularly in develop- | edge in time-to-market and
ing new models and achieving market market penetration, especially
penetration, especially in their home in China, where they domi-
market in China. They currently hold nate sales.
the top spots there, with Tesla being the
first Western brand in the rankings,
while traditionally dominant Western
brands, such as Volkswagen, have
fallen lower in the sales rankings. So,
they certainly have an advantage in that
regard, though individual vehicle tech-
nology would need a more detailed
comparison.

10 German In the West, there are often reasons for Chinese BEV manufacturers
sticking to certain materials—for exam- | are more willing to innovate
ple, structural requirements for chassis with materials and design, fo-
or body quality. The Chinese manufac- cusing on architectural as-
turers, however, seemed more willing pects like car connectivity,
to take risks and innovate with new ap- | user interface design, and
proaches. So, while the materials them- | overall customer experience
selves may not be a primary success
factor, I think it’s more about the
deeper architectural aspects, like con-
nectivity within the car, the user inter-
face design, and how these provide a
different customer experience.

10 German A common stereotype is that Chinese Chinese OEMs have evolved
OEMs just copy, but they’ve evolved to | from copying to creating
create original developments, especially | original developments, partic-
in terms of speed. Western OEMs take ularly excelling in speed.
much longer to develop, homologate, While they may not have
and launch a product, partly because "better" people, their flexible
larger firms have more complex ap- organization and willingness
proval processes. Chinese OEMs might | to take higher risks allow
not have "better" people, but they or- them to bring products to
ganize them more flexibly and accept market faster.
higher risks, allowing them to bring
products to market faster.

10 German Well, they’re not exactly without com- They have an edge in zone
petition. But honestly, where I think architecture. Switching to
they have an edge is in the shift hap- zone architecture centralizes
pening in the automotive industry from controls by having each car
a domain architecture to a zone archi- zone manage its functions, re-
tecture. Do you know what that is? Ba- ducing wiring and enhancing
sically, with a domain architecture, you | coordination through a cen-
have a lot of control units in a car that tral supercomputer, ideal for
communicate with each other. The idea | connected and autonomous
with the next step in innovation is to vehicles.
switch to zones—meaning you’d have a
left zone, a right zone, a rear zone, and
a central zone. Instead of numerous
control units communicating across the
car, each zone handles its own controls
and then consolidates everything in a
supercomputer.

10 German The Chinese are relatively advanced Chinese and American com-

with this, but not just them—the Ameri-
cans, like Tesla, are as well. From my
perspective, the German automotive in-
dustry is struggling to implement this
change because they would need to
overhaul many existing concepts that
don’t align with it. As incumbents, they
tend to focus on iterative innovation,
which makes adopting this semi-disrup-
tive innovation, like the zone shift,
more challenging.

This gives an advantage because, with

panies like Tesla are leading
in adopting zone architecture,
while German OEMs face
challenges due to entrenched
designs favoring incremental
innovation. This architecture
reduces control units, parts,
weight, and costs, allowing
for better optimization—an
advantage that positions Chi-
nese BEV makers and Tesla
competitively.
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fewer control units, you need fewer
parts, less weight, and fewer materi-
als—all of which reduce costs and im-
prove alignment. You can better opti-
mize your product. This is likely an
area where they are technically more
advanced, or at least on par with com-
panies like Tesla, and it certainly helps
them in direct competition.

10 German Cars are rolling computers now. In my Modern cars are like rolling
own master’s thesis a few years back, I computers, packed with more
wrote that a BMW X5 has more lines of | code than an F-16, as shown
code than an F-16 fighter jet. This by examples like the BMW
means you need a lot of software and XS5. This demands advanced
powerful chip hardware to process eve- | software and chip hardware,
rything, which is something many com- | which many automakers, in-
panies—not just German ones—strug- cluding German ones, find
gle with, integrating software into the challenging. Frequent recalls
vehicle and producing chips capable of | often stem from software is-
running it. This is also why we see so sues, highlighting ongoing
many recalls, often because a software struggles in integrating and
update didn’t work and needs to be re- updating vehicle software re-
flashed. You can see this in the media liably.
too, with certain German automakers
and their current struggles with soft-
ware development.

11 German Our business model in the past was al- Chinese automakers gener-
ways to sell a basic car, and for every ally offer an all-inclusive
additional option, customers had to pay | pricing model, with most fea-
extra. With Chinese companies, how- tures standard and minimal
ever, everything is included; they don’t | extra costs for special cus-
charge for options. There are a few tomizations. This differs from
small markups if you want something traditional models, like
very special and expensive, but other- BMW'’s, which charged high
wise, it’s an all-in price. In the past, I’ll | markups for optional pack-
give you examples. BMW charged ages, generating substantial
€4,500 for the business package, which | margins.
included navigation, HiFi, and so on,
for a 5 Series or 7 Series. The cost for
BMW to provide this was maybe €350,
so there was a huge margin in it. And
today, with the Chinese, all of this is in-
cluded.

11 German For every model, I had to have deriva- Traditional automotive mod-
tives—I needed a station wagon, I els required a wide range of
needed a convertible, I had to produce derivatives—different body
SUVs on one platform in different styles, engine types, and mul-
sizes. I needed diesel, I needed regular tiple SUV sizes—Ileading to
models; I had a huge spread across all slower development due to
the technology, which also made devel- | extensive testing and approv-
opment slow because everything had to | als. In contrast, Chinese man-
be fully tested and approved before it ufacturers typically avoid this
could hit the road. The Chinese don’t broad product spread, stream-
have that. lining development.

11 German The approach of focusing on the essen- Chinese automakers focus on
tials means it doesn’t matter if there’s essential features, often omit-
an automatically dimming rearview ting complex extras, like
mirror that adjusts when high beams auto-dimming rearview mir-
come from behind—you won’t find that | rors, found in Western vehi-
in any Chinese car, but you will in ours. | cles. This reduced product
And this complexity—simply put, the complexity significantly low-
complexity of the product—is at least ers costs, enabling Chinese
half as much with the Chinese as it is manufacturers to offer vehi-
with us, and that makes a massive dif- cles at much lower price
ference in terms of costs. This allows points.
them to reach entirely different price
levels for customers.

11 German The Chinese have now reached the China has strategically ad-

point where they are significantly auto-
mating their own manufacturing. Why
did China acquire KUKA robots? They
made targeted technology acquisitions
because they already knew what steps
two and three would be. In this sense,
they have a far-reaching strategic view

vanced its manufacturing au-
tomation, exemplified by ac-
quiring KUKA robots, align-
ing with a long-term develop-
ment vision.
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on how they want to develop these ar-
eas, and automation is one aspect of
their manufacturing processes. You can
now see this approach in companies
like Volkswagen.

11 German Another important aspect is time-to- China's rapid time-to-market
market when developing new products. is driven by efficient proto-
We used to aim for rapid prototyping, typing, completing what took
trying to reduce prototype management | six months in the past within
from six months to three months—they | just two weeks. This is made
do it in two weeks. Their ability to use possible by a highly dedi-
time effectively, with people willing to cated workforce willing to
work seven days a week, in three shifts work long hours, including
if necessary, is unique to China. This weekends and multiple shifts,
isn’t Europe, and it’s not the USA. For- | without the labor union nego-
tunately, we have labor laws that pro- tiations common in Europe
vide protections; China’s labor laws and the USA.
also offer some protections, but they
aren’t as strict as ours. In the end, it
also comes down to the willingness of
the people—they don’t have to negoti-
ate with unions that might push back or
demand more compensation. People
simply show up.

11 German So, back to your question. Artificial in- | The key factors for success
telligence and smart software are key are artificial intelligence and
topics. Then, in product development, smart software, rapid time-to-
there’s the goal of achieving the short- market with well-tested prod-
est possible time-to-market while still ucts, and efficient manufac-
bringing a sufficiently well-tested prod- | turing. Chinese manufactur-
uct to the road. The third factor is in ers follow Kaizen principles,
manufacturing. They follow Kaizen producing in batches rather
strictly, but unlike us, they don’t have a | than custom orders, and apply
unique Bill of Materials for every car or | automation where it adds
a highly specific customer order. In- value.
stead, they produce in batches, with
Kaizen applied as the Japanese do. Au-
tomation is also a success factor, imple-
mented to the right extent—only where
it makes sense.

11 German Yes, no—they build on a push basis, Chinese manufacturers oper-
not pull. For us, pull means having a ate on a push basis, grouping
specific customer order. They bundle customer orders into batches
customer orders into batches and run rather than producing based
those batches through production. Since | on individual orders. The
the scale is large enough, they can do batch size can range from 20
this without issues. The smallest batch to several hundred units, de-
might be 20 units, but it could also be pending on demand. Fewer
300 or 500, depending on the order vol- | product derivatives, similar to
ume for a specific model. And, as you Tesla's approach, enable
mentioned earlier with Tesla, there are larger batches, streamlining
fewer derivatives—there aren’t 300 dif- | production.
ferent combinable options. This, in
turn, allows for larger batches in pro-
duction.

11 German Of course, there are systems and organ- | Chinese companies use ad-
izational structures—what kind of sys- vanced systems to manage
tems do they rely on? When working on | complex projects in real time,
a new product within a fairly complex optimizing timelines and en-
project plan, they need to synchronize suring continuous progress
and integrate everything. In the past, without holiday disruptions.
this might have been done on paper or
with Excel. Today, there are systems
that manage it instantly, highlighting
critical milestones and showing where
timelines can be shortened. Issues like
six weeks of summer vacation, three
weeks at Easter, or three weeks for
Christmas simply don’t come into play;
the project just moves forward continu-
ously.

11 German Yes, and I think the Chinese benefit The reduced complexity in

from reduced complexity in vehicle de-
velopment. For instance, the drivetrain
is about 35 to 40% less complex than a

Chinese vehicle development,
including simpler drivetrains
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conventional combustion engine. Then,
if you add the reduction in interior vari-
ants and options, this further simplifies
that part of the vehicle by around 50%.
In the end, they can have a fully tested
vehicle ready in about one and a half to
two years, while we need four to five
years.

and fewer interior options, al-
lows for faster product devel-
opment. This enables them to
bring a fully tested vehicle to
market in 1.5 to 2 years, com-
pared to 4 to 5 years in the
West.

12

German

Especially when it comes to the first
and third technologies mentioned, spe-
cifically battery cell technology, that
stands out. You can’t produce a battery
without technological support from
China, especially when only companies
like CATL and BYD are leading the
field, and they are the largest globally.
Software-driven advancements are also
very strong, definitely. As for manufac-
turing, I’m not familiar enough with the
details to comment on that, but I do
think we're still a bit ahead in that area,
though not infinitely so.

China leads in battery cell
technology, with companies
like CATL and BYD domi-
nating globally, and software-
driven advancements are also
strong. While manufacturing
in China is competitive, the
West still has a slight edge in
this area, though not by a
large margin.

13

German

Chinese OEMs, particularly the disrup-
tors, approach development processes
completely differently due to their lack
of historical legacy. Most of these com-
panies come from the internet business,
having previously developed apps or in-
ternet platforms like consumer maga-
zines. Their approach is rooted in rapid
iteration, where they test and launch
new features within days and continu-
ously improve them. While this doesn't
mean they release beta versions of cars
to customers, their vehicles are highly
mature. However, their approach in-
volves very deliberate and effective risk
management.

Chinese disruptors are much
faster in their development
cycles than Western OEMs as
they originate in the internet
business.

13

German

Another aspect relevant to your ques-
tion is the focus on fewer products. For
example, Xiaomi has concentrated on a
single car model, completing develop-
ment in just three years. Remarkably,
within that time, they also built a fac-
tory dedicated to producing this one
model in a manageable variety. In con-
trast, we have 30 projects in progress
worldwide, needing to meet the de-
mands of all markets, with new
launches happening almost monthly in
different regions. This gives these com-
panies a clear advantage in speed and
focus.

Another advantage is the
lower product variety, reduc-
ing the complexity for Chi-
nese OEMs.

13

German

NIO's unique selling proposition lies in
its exceptional service model. Through
their app, each customer has access to a
dedicated team of advisors available
24/7, providing personalized support
for both the customer and their vehicle.
Additionally, NIO offers a battery-
swapping concept that many customers
find appealing. In contrast, companies
like Xiaomi focus on integrating a wide
range of accessories into their vehicles
and emphasize performance and power.
Each company identifies its niche and
concentrates on it, aligning closely with
their overall strategy.

Different OEMs focus on dif-
ferent areas where they try to
create a USP, for example in

service model, battery-swap-

ping or accessories.

German

I believe there will be a consolidation in
the Chinese BEV market in the coming
years. It won’t be about individual vehi-
cle features but rather about who can
best manage the entire value chain, in-
cluding after-sales, and successfully

There will be a consolidation
in the Chinese BEV market.
OEMs that can best manage
the entire value chain will be
winners.

CL2.5:
Critical
Technol-
ogies
Outlook

Experts identi-
fied three tech-
nological priori-
ties for maintain-
ing competitive-
ness in the BEV
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handle high production volumes. I cur-
rently see an advantage for Western
OEMs in this area, as they have been
optimizing this for a long time.

5 German I think a very important area is defi- A very important area for the
nitely after-sales service and how com- future will be everything
panies can differentiate themselves around after sales service.
there. There’s sure to be a lot of devel-
opment, like how maintenance will be
handled in the future—will the car
schedule its own appointments, for ex-
ample? This is also an area where com-
panies can really excite customers.

9 German In my opinion, the focus remains on the | Battery technology will re-
battery, as it’s still the biggest cost main the focus in the next
driver. The Chinese will likely serve the | year withe xpected cost re-
mass market sooner or later, while ductions.

Western companies focus more on the
premium segment. Since the battery is
the largest cost block, I expect further
cost reductions in this area to build
more affordable and efficient electric
cars, enabling them to flood markets
and mitigate risks like tariffs.

7 English I think that technology, including the Technology, including the
battery, autonomous driving, and smart | battery, autonomous driving,
cockpit software, will continue to be the | and smart cockpit software,
main areas that Chinese OEMs need to will remain the key focus for
focus on. These technologies are key to | Chinese OEMs.
staying competitive and increasing the
perceived value for customers.

7 English I think Chinese OEMs also need to Chinese OEMs must improve
catch up in traditional areas like relia- in reliability, quality, and me-
bility, quality, and the mechanical as- chanical aspects to compete
pects of the vehicle. While they have with established brands.
made significant investments in these While innovation is im-
areas, there is still a gap or disad- portant, closing this gap is
vantage compared to traditional OEMs crucial for a competitive
like Volkswagen, Toyota, or other large | product.
brands. These companies have a long
history of manufacturing high-quality,
reliable vehicles, and Chinese OEMs
need to focus on improving in these ar-
eas to compete at the same level. While
staying on the leading edge of innova-
tion is important, it's equally crucial to
close the gap in traditional areas to of-
fer a well-rounded, competitive prod-
uct.

8 German In this sense, it’s a consideration for Western OEMs may produce
some western OEMs to not only de- in China for export to lever-
velop and produce in China for the lo- age the cost-effective supply
cal market (Local for Local) but also base, improving competitive-
for export, in order to access the Chi- ness. However, import tariffs
nese supply base. This would allow on vehicles produced in
them to enhance their competitiveness, China could hinder this strat-
either through cost position or technol- egy.
ogy. If they succeed in integrating the
Chinese supply base into their Euro-
pean vehicle production, they close part
of the gap with their Chinese competi-
tors. However, this strategy becomes
unfeasible if these vehicles are subject
to import tariffs, as tariffs are based not
on the company's country of origin but
on the production location, as seen with
some German manufacturers.

8 German I am quite certain in saying that there It's not just one area, but ra-
isn’t just one area to focus on, but ra- ther the entire value chain
ther that it’s almost the entire value that may require attention.
chain that may need attention.

10 German Range helps up to a certain point, but Range remains relevant up to

eventually, you’ll reach a mileage
where it’s no longer as relevant. At

a certain limit, around 700-
800 km, beyond which cost

market: Battery
technology, soft-
ware and Al in-
tegration, and
evolving sales
and after-sales
models.

- Battery Tech-
nology: Batteries
remain the foun-
dation of BEV
competitiveness,
with experts em-
phasizing the
need for contin-
ued cost reduc-
tions to enable
mass-market
adoption. Be-
yond cost, im-
proving battery
efficiency and
capacity is criti-
cal for advanc-
ing performance
and range.

- Software and
Al Integration:
Advanced soft-
ware and Al so-
lutions are seen
as crucial for fu-
ture success. Al-
driven systems
that manage ve-
hicle mainte-
nance, com-
municate with
service provid-
ers, and integrate
seamlessly with
users' schedules
were high-
lighted. Smart
cockpit technol-
ogies and auton-
omous driving
capabilities are
also expected to
remain key dif-
ferentiators.

- Sales and Af-
ter-Sales Mod-
els: Changes in
sales strategies
and enhanced af-
ter-sales services
are expected to
play a significant
role in sustaining
competitiveness.
The traditional
dealership model
may shift toward
smaller displays
in malls, super-
markets, or
online platforms,
reducing reliance
on large dealer-
ship networks.
After-sales ser-
vice is becoming
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some point, a range of 700-800 kilome-
ters will become standard, and very few
people drive more than 800 kilometers
in one go, except maybe once a year on
vacation. Beyond 800 kilometers, many
people will just fly. So range will still
be important for a while, but eventu-
ally, vehicle costs will take center stage
because, currently, there’s still the is-
sue—though I’m not sure exactly about
China—that many car manufacturers
make little profit on EVs. They often
have to artificially lower prices for the
market to accept them, so they don’t
have the same margins as traditional
combustion vehicles.

will likely become the pri-
mary focus, especially as EV
makers often face low profit
margins and must adjust
prices to stay competitive

10

German

Costs, costs, and more costs will be a
huge factor. You can always have cool
technology and innovations, but if they
don’t succeed commercially, it’s a loss.
Take VHS tapes as an example; they
succeeded over the technically superior
Japanese competitor simply because the
competitor was too expensive. So, pro-
ducing an affordable vehicle around
€20,000 is the aim, as we see in the
news, targeting €25,000 or so. Other
OEMs are trying to do this as well, and
this will be decisive. Then, who can se-
cure their supply chain will matter—
who can source rare earth materials to
build these vehicles and has the know-
how for the complex electronics that lie
beneath the control units?

Costs are crucial: even the
best technology fails if it’s
not commercially viable.

11

German

In China, they have a comprehensive
5G infrastructure nationwide, with net-
work systems that ensure constant com-
munication between objects. The only
thing they currently lack is their own
satellite system, which would allow
them to control this independently. In-
stead, they have to rely on GPS, Bei-
Dou, or other sources. However, I be-
lieve it will take another 2 to 3 years for
them to complete this, which will then
connect seamlessly with advancements
in artificial intelligence.

China has built a comprehen-
sive 5G infrastructure ena-
bling constant communica-
tion between objects. While
they currently rely on GPS
for navigation, they are ex-
pected to develop their own
satellite system in 2-3 years,
which will integrate seam-
lessly with advancements in
artificial intelligence.

11

German

For me, artificial intelligence and smart
software are central factors that will de-
termine the success or failure of a prod-
uct in the future. Let me explain why:
if, in the future, you order a car and a
technical defect is detected during oper-
ation, the system would give you a
quick notification, inform the service
partner to order the necessary replace-
ment part, and reserve an appointment.
Then, you’d simply check your
smartphone and say, "I can’t come on
Monday; I’ll come on Friday." You
wouldn’t have to do anything else.
That’s the role of artificial intelligence
in smart software. The starting point,
however, was the surveillance of every-
one living in the country for security
reasons. Now, these existing systems
can be leveraged to make products
more convenient and beneficial in terms
of user experience.

Al and smart software will
drive product success by ena-
bling seamless experiences,
like automatically managing
car repairs and appointments.
Originally developed for se-
curity, these systems now en-
hance convenience and user
satisfaction.

11

German

There’s something else I wanted to add:
when you look at Chinese EV manufac-
turers, many of the 200 or 250 brands
are smaller, so they don’t have the re-
sources to build large dealer networks.
The whole sales and service system in

Many Chinese EV brands, es-
pecially the smaller ones,
lack the resources for large
dealership networks. The fu-
ture sales and service model

a key differentia-
tor, while im-
provements in
reliability, qual-
ity, and mechan-
ical design are
necessary to
match traditional
automotive
strengths.
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the future will also look different. Tra-
ditionally, large manufacturers have
dealership contracts, with main dealers
in a region and smaller ones authorized
for repairs or maintenance. In China,
you see small displays in shopping
malls or supermarkets, or you can buy a
car online. Dealership networks are
shrinking.

will differ from the tradi-
tional one, with fewer dealer-
ship contracts and a shift to-
ward small displays in malls,
supermarkets, or online sales,
reducing the reliance on ex-
tensive dealership networks.

eral 5-year plans in sources, refineries
and processing industries for relevant
raw materials in order to achieve a kind
of monopolistic state. It is important to
note that the government financed this

mainly is responsible for
achieving a nearly monopo-
listic state in relevant raw
materials through strategi-
cally planned investments.

11 German If you consider how many dealerships In the future, the need for ex-
and service stations we have in Eu- tensive dealership and service
rope—thousands, supporting hundreds networks in Europe will de-
of thousands of jobs—these won’t be cline. With IT-supported so-
needed as much in the future. With a lutions, cars could be pur-
simple, IT-supported solution, I can buy | chased easily in places like
a car right in the supermarket, just like supermarkets, similar to buy-
grabbing a bundle of carrots. The Chi- ing groceries. Chinese manu-
nese already have this, and not having facturers already use this
to maintain and pay for a large dealer model, saving significant
network alone saves a significant costs by avoiding large dealer
amount of money. networks.

11 German They need to focus on technologies China will continue leading
where they are already leading, particu- | in areas like artificial intelli-
larly in artificial intelligence and soft- gence, software, and battery
ware. In battery technology, they will technology, with competition
continue to excel, and we will catch up, | eventually becoming more
so I believe it will become a race on balanced. Research, develop-
equal footing. Another important area ment, and collaboration with
to consider is research and development | universities are crucial, and
and collaboration with universities and Europe must prioritize excel-

PhDs. They place massive emphasis on | lence in education at the

this, and we must be careful not to ne- highest technical levels to re-
glect it. We need to prioritize excel- main competitive.

lence in education at the highest tech-

nical level—it has to be a top priority

for us.

12 German Batteries, simply because they will Batteries will soon represent
soon represent an even larger share of an even larger share of a ve-
the vehicle’s cost than they do today. A | hicle's cost than components
battery will have a bigger proportion of | like the motor, making them
a vehicle’s cost than, for example, the a key focus. This ties into
motor or other components. And then, topics such as raw materials,
it quickly leads into topics like Jonas’s making the battery a critical
work on raw materials, and so on. So, area of attention.
when it comes to a key topic, from my
perspective, it’s definitely the battery.

1 German Everything is planned centrally, they China has a pace and strin- CL3.1: The hypothesis
have their 5-year plan and they said 20 gency advantage in political Govern- that the system
years ago that we would follow the rest | decision-making and correc- ment Ini- | of government
of the world when it comes to the auto- tion. 20 years ago, they de- tiatives support and reg-
motive industry. Because of their cen- cided to invest heavily in the as a Suc- | ulations has been
tralized system, they can also make de- automotive sector. cess Fac- | a central success
cisions quickly or even correct deci- tor factor for the
sions if they have made the wrong ones, emergence of the
because it doesn't take like it does here BEV industry in
where you have a new government China is sup-
every 4 years and everything is dis- ported by all ex-
cussed, but there is just the party and it perts. The inter-
then decides we go in the direction and viewees posit
they can react much faster that the federal

3 German When the 5-year plan is adopted, the The chinese government government ad-
next one is already in the head and the thinks very long-term ori- heres to a long-
one after that in the draft and accord- ented and introduces term oriented ap-
ingly there is a very long-term indus- measures pragmatically. proach, as evi-
trial policy, long-term strategy and this denced by the
is, as I said, installed very pragmati- strategic formu-
cally and they are simply insanely lation of five-
ahead of us. year industrial

3 German China has strategically invested in sev- The Chinese government plans. Expert 3

emphasizes that
the extensive
technological
and economic




Appendix

approach and not private companies,
thereby creating the current conditions.
And we don't have this leverage to the
same extent in the West.

German For a long time, electromobility was not | The Chinese government has
a core element for Western companies created more benefits on the
operating in the normal economy due to | acquisition side and invest-
the higher costs and therefore low de- ments in infrastructure, lead-
mand. This is also due to the fact that ing to a higher focus on elec-
the states have not provided such sig- tromobility of OEMs.
nificant benefits on the acquisition side
and investments in infrastructure as in
China.

German I believe that in the early years, the stra- | The Chinese government
tegic partnerships with European, and strategically steered know-
US and Japanese suppliers, brought a how transfer from interna-
lot of know-how into the country. And tional suppliers through im-
of course this was also strategically port tariffs and 50% share
controlled by import tariffs, but also by | limit of JVs.
the maximum 50% share in joint ven-
tures for foreigners, so there was enor-
mous potential that flowed into the
country.

German Thanks to the entire chain of subsidies, The entire incentive scheme
BEV vehicles are competitive with ICE | has contributed to the success
cars in China in terms of price and per- of the BEV industry, a priori-
formance. I can't really give you a pri- zation of single policies is not
oritization of individual policies. They possible.
have strategically planned well and in-
troduced very broad subsidies.

German Subsidies were given to cell research The Chinese government first
and cell production, and then of course created attractive supply
they provided extensive hidden subsi- compared to Western coun-
dies to manufacturers by promoting cer- | tries through development
tain development programs. This cre- support and then also incen-
ated a better supply than in the West. tivized purchases of BEVs.
And then suddenly you have a subsidy
system on the purchasing side and for
the dealers.

German Additionally, there are local incentives Local incentives like ICE city
that might not be as apparent to us in entry restrictions are relevant
the West. For example, ICE vehicles in addition to federal policies.
are only allowed to drive into Beijing
on specific days, with license plates au-
tomatically scanned for enforcement,
while electric vehicles always have ac-
cess. In some cases, it’s not even possi-
ble to obtain a license plate for ICE ve-
hicles anymore.

German China has demonstrated extremely stra- | China's government's five
tegic foresight in its automotive indus- year plans are long-term ori-
try plan. Generally speaking, these ented and strategically well-
Five-Year Plans that they continuously crafted from a technological
roll out—Ilike the new one expected by and economical perspective.
February, which I believe will extend to
2030—are extremely well thought out.

When you look at everything they es-
tablish within these plans, such as tar-
gets for high recognition rates in speech
and facial recognition, I can’t help but
think, “OK, maybe we could tell the
German government about this—they
probably don’t even know what that is.”

German China decided that foreign manufactur- | The know-how transfer
ers could only enter the market through | through JVs was essential for
joint ventures. This allowed them to se- | the success of Chinese
cure a great deal of know-how, which OEMs.
has certainly been of great importance.

German For me, the foundation for everything Regulations for foreign in-

was the regulation regarding foreign in-
vestments and strategic alliances. This
allowed them to acquire all that
knowledge. Many Western OEMs are
now trying to do the same through part-
nerships. The difference is that they

vestments with strategic part-
nerships built the foundation
for the success of domestic
companies due to know-how
transfer.

expertise of Chi-
nese ministers
has enabled the
country to act as
an early mover
in the BEV seg-
ment, with sub-
stantial invest-
ments already
initiated in the
early 2000s. The
characteristics of
the Chinese sin-
gle-party politi-
cal system and
its data-driven
approach facili-
tate the imple-
mentation of
rapid, stringent,
and pragmatic
decisions,
thereby provid-
ing OEMs with
enhanced plan-
ning security, as
emphasized by
Experts 4 and 8.
However, Expert
10 brings up the
missing correc-
tive mechanism
in this political
system due to
the absence of
opposition as a
disadvantage.
Experts 4 and 11
mention the
competitive at-
mosphere be-
tween provinces
regarding the
achievement of
NEV penetration
goals set by the
central govern-
ment as a suc-
cess factor.

Most experts
concur that it is
not feasible to
prioritize spe-
cific policies,
given that it was
the comprehen-
sive system of
measures that fa-
cilitated the suc-
cess of the do-
mestic industry.
During the inter-
views, several
experts high-
lighted the role
of the govern-
ment in enabling
the transfer of
critical general
automotive
know-how from
Western OEMs
through the es-
tablishment of
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have to pay a lot for it, whereas the
Chinese obtained it for free, with in-
vestments even flowing into their mar-
ket.

German

Government policies were definitely a
central driver for the success of the in-
dustry as China took the strategic deci-
sion to invest in NEVs and then derived
a whole set of suitable measures.

The holistic system of strate-
gic policy measures were a
central success factor of the
industry.

German

Government support is a very complex
construct, but it has certainly helped.
For example, consider the level of bu-
reaucracy involved in Europe. In China,
it’s much quicker to register a company
because the government promotes
BEVs, whereas in Europe, there are of-
ten still many hurdles in the way.

One positive regulatory factor
in China is that bureaucracy
is much faster as the BEV
topic is supported by the gov-
ernment.

German

In the West, there are also government
incentives, but it must be said that in
China they were simply much more ex-
tensive and strategically planned. This
is also due to the system, as there are no
competition regulators there.

Government policies in
China were more extensive
and strategically planned.

German

Government support in China was cer-
tainly a crucial success factor. For ex-
ample, in securing raw materials, I see
the central initiative coming from the
government, as companies did not act
independently in this regard.

The Chinese government was
a central driver of the suc-
cess, also if we look at secur-
ring raw materials.

German

It’s important to highlight the techno-
logical openness of the Chinese govern-
ment. While they set the guidelines,
they didn’t push solely toward BEVs.
Companies themselves chose this tech-
nology, seeing it as the most promising.

The Chinese government was
very technologically open,
leaving the decision towards
BEVs to the OEMs.

English

I think the Chinese government plays a
very important role in enabling the suc-
cess of the overall market, and that's
true. However, I don't think it’s overly
surprising, because in most countries
and industries, if you want to foster or
boost a certain sector, you typically
need to offer a lot of incentives. This is
quite common.

The Chinese government
plays a crucial role in the suc-
cess of the market by offering
incentives, which is common
in many countries and indus-
tries to boost specific sectors.

English

I think it's a very minor one, and so, as
you want to know the specific example,
I think the tax exemptions are still
valid. The purchase tax is around 10%,
so you can still get the tax relief when
you purchase an electric vehicle.

The tax exemptions, particu-
larly the 10% purchase tax re-
lief, are still valid, but over-
all, the impact is minor com-
pared to previous incentives.

English

I also want to highlight that in higher-
tier cities like Shanghai and Beijing, for
example, in Shanghai, if you want to
get an ICE car plate, you need to pay
around 80,000 RMB, which is about
10,000 euros. It's a very high cost for
normal people.

In higher-tier cities like
Shanghai and Beijing, the
cost of obtaining an ICE car
plate is very high, with fees
around 80,000 RMB (about
10,000 euros), making it ex-
pensive for most people.

English

But if you choose an electric vehicle,
you can apply for the plate for free. For
example, a Tesla in Shanghai costs
around 200,000 RMB, which is signifi-
cantly lower than the 80,000 RMB cost
for an ICE car plate. So, in this case,
the cost of the car plate accounts for
about 50% of the Tesla Model 3's price.
This clearly shows that in higher-tier
cities, the electric vehicle penetration
rate is much higher compared to lower-
tier cities, like Tier 3 or Tier 4 cities.
The plate or city-related restrictions are
crucial in promoting electric vehicles
overall.

In cities like Shanghai, elec-
tric vehicle buyers get free
plates, lowering the total cost
compared to ICE vehicles,
where plates cost around
80,000 RMB. This encour-
ages higher EV adoption in
Tier 1 cities.

English

I don’t have the data to compare the in-
tensity of government support, but I

The Chinese government
strongly supports the new en-
ergy industry. China likely

JV regulations
for foreign com-
panies entering
the Chinese mar-
ket. Subse-
quently, with an
intensified em-
phasis on the
NEV segment,
an attractive sup-
ply of electrical
vehicles was en-
abled through
extensive devel-
opment support
programs (e.g.
for battery cells),
targeted subsi-
dies for manu-
facturers, low
regulatory entry
barriers, and
strategic invest-
ments in raw
materials, as em-
phasized by Ex-
perts 3, 4, 6, and
10. Concur-
rently, vast fund-
ing for charging
infrastructure
was made avail-
able to establish
an appropriate
operational envi-
ronment for con-
sumers, accord-
ing to Expert 4.
Furthermore, the
Chinese govern-
ment introduced
extensive de-
mand-side incen-
tives for electric
vehicles at an
early stage.
While direct pur-
chasing subsi-
dies and tax ex-
emptions are the
most prominent
policies dis-
cussed in litera-
ture, city entry
restrictions for
ICE vehicles and
license plate ac-
cess advantages
for NEVs are
very important
to Chinese con-
sumers, as men-
tioned by Ex-
perts 3, 6, 7, and
11.
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think the Chinese government empha-
sizes a lot on the overall new energy in-
dustry. So I can imagine, I’m not sure
whether China gives the largest or high-
est level of incentives to the market, but
I think China should be at the top, at the
1st tier of governments supporting this
industry.

ranks at the top tier in terms
of government incentives and
support for this sector.

German

That’s a very far-reaching question. I
believe I mentioned earlier in the inter-
view that the foundational industrial
policy, the planning security, and the
way in which it can be effectively
guided are definitely success factors for
the progress achieved and the market
position secured. Such a system cer-
tainly has more possibilities to leverage
industrial policy than other, more plu-
ralistic systems. On the other hand, I
think there are few countries that could
even develop such a detailed industrial

policy.

The effectiveness of China's
industrial policy, planning se-
curity, and government guid-
ance are key success factors
in its market progress. Such a
system offers more opportu-
nities to leverage industrial
policy than pluralistic sys-
tems, though few countries
could develop such a detailed
approach.

German

Then the question is how they can en-
force it and separate it out, so to speak.
But here, I think they have both, which
is certainly a success factor. China
wouldn’t be where it is in this field
without this industrial policy. For indi-
vidual economic and investment deci-
sions, this planning security is essential,
and I think we can see the importance
of planning security even in our own
country. If we look at Germany, much
of the recent discussions, such as with
Volkswagen and others, reflect this.
Since the end of last year, German au-
tomakers have increasingly approached
the government, largely to demand the
return of the planning security they
have lost—particularly since the abrupt
end of EV subsidies in Germany with-
out replacement, leading to mixed sig-
nals under the term "technological
openness." Planning security alone is
extremely important.

China’s industrial policy,
with its strong planning secu-
rity and government guid-
ance, has been crucial to its
success. For economic and
investment decisions, this
planning security is essential,
a point also highlighted by
recent discussions in Ger-
many. The abrupt end of EV
subsidies there, without a re-
placement, has caused uncer-
tainty, prompting automakers
to seek the return of planning
security.

German

They have been able to develop and en-
force a long-term strategy that provides
planning security. Other countries have
done this to some extent, for example,
through setting CO2 thresholds and
penalties, as in the European Union.
However, the planning security they
were able to provide is of a different
nature.

China's long-term strategy
provides strong planning se-
curity, unlike other countries
like in the EU, which offer
different types of planning
security through measures
like CO2 thresholds and pen-
alties.

German

Yes, I think the Chinese government,
along with local governments, has
made a significant contribution to the
success of their automotive industry.
It's quite interesting to observe how this
is discussed in Europe, as China has
pursued extensive industrial policy.
One of the key factors is the long-term
nature of their decision-making, which
is closely tied to China’s political sys-
tem. With their relatively stable politi-
cal environment, they don't have the
frequent election cycles that require sat-
isfying different interest groups. This
stability enables them to make long-
term decisions that benefit many, which
is part of why there’s broad acceptance,
even if people lack the level of input
seen in Europe.They can set clear goals,
like the five-year plans where specific

The Chinese government’s
ability to make long-term,
stable decisions without the
influence of frequent election
cycles has been key to the
success of their automotive
industry, with clear, con-
sistent goals in initiatives like
five-year plans
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targets are laid out, such as BEV quo-
tas. If you look back at past five-year
plans, the Chinese government has con-
sistently met or even exceeded its goals,
showing their commitment to achieving
them. This level of long-term decision-
making isn’t as extensive here in Eu-
rope, especially when it comes to indus-
trial policy.

German Secondly, they are extremely data- China's data-driven, prag-
driven, closely tracking progress toward | matic approach allows for
their 10- or 20-year goals and making constant tracking of long-
adjustments as needed. For instance, term goals, with quick adjust-
during COVID-19, they lifted re- ments when necessary
strictions relatively quickly once it be-
came clear that economic growth tar-
gets were at risk. This pragmatic ap-
proach shows their focus on results and
constant assessment.

German Thirdly, they use targeted incentives, China's targeted incentives,
especially for customers. In Shanghai, such as offering free and im-
for example, internal combustion vehi- mediate green license plates
cles require a blue license plate, which for BEVs while making inter-
is expensive and requires entering a lot- | nal combustion vehicles more
tery, with wait times often lasting years. | costly and restrictive, effec-
In contrast, BEVs get a green license tively drive consumer de-
plate instantly and at no cost, making mand for electric vehicles
them a very appealing choice. These in- | and foster the growth of new
centives encourage consumers to OEMs.
choose BEVs and help drive demand
for new industries, which in turn en-
courages the rise of many new OEMs in
China.

German Local governments play a significant Local governments in China
role too, often competing to attract new | actively compete to attract
businesses. If you want to start a seri- new businesses, offering fa-
ous company, you’ll quickly find sev- vorable conditions and incen-
eral government officials keen to per- tives to encourage companies
suade you to set up in their region, to establish themselves in
knowing it will generate local revenue. their regions.

This competition helps create favorable
conditions for companies to establish
themselves and succeed.

German Another interesting point is China’s in- China’s innovation strategy
novation strategy, which is often mis- involves low barriers to entry,
understood in Europe. There’s a ten- allowing many companies to
dency to view the frequent bankruptcies | enter the market, fostering in-
among Chinese OEMs as failures. But tense competition. As re-
in reality, this is part of China’s innova- | quirements increase and sub-
tion strategy: they allow a large number | sidies decrease, weaker play-
of companies to enter the market with ers exit, leaving behind the
low barriers to entry, creating intense strongest companies.
competition. As they gradually increase
requirements, such as tax obligations or
reduced subsidies, the weaker players
fall away. What remains are the strong-
est companies, which have survived
and thrived in a highly competitive en-
vironment. This approach to fostering
competition and allowing the market to
self-regulate is not common in the
West.

German So, in short, the government has carried | China's smart industrial pol-

out incredibly smart industrial policy,
not only supporting OEMs but also
building up suppliers and infrastructure
over the past 15 years. China has built a
complete industry, including all suppli-
ers and raw material access, in a rela-
tively short time, by leveraging market-
based principles within a centrally
planned framework. It’s really impres-
sive, and I’d say it’s definitely been one
of the core success factors.

icy has supported OEMs,
suppliers, and infrastructure
through a blend of market-
based principles and central
planning—an impressive
strategy and a core factor in
their success.

English

Yes, government support and policy

Government support has been
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can indeed be a strong factor in stimu-
lating the industry. However, it's im-
portant to consider whether these poli-
cies align with the right conditions to
make an impact. For example, about 10
years ago, there were similar incentive
policies in China, but they didn’t lead
to significant development in the indus-
try. Now, over the past three to five
years, there’s been a rise in demand for
vehicles, coupled with an increase in
people's incomes compared to a decade
ago. This has created the right environ-
ment for these policies to be more ef-
fective.

crucial, but its impact de-
pends on the right conditions.
While similar policies existed
a decade ago, it’s only in the
past three to five years, with
rising demand and higher in-
comes, that these policies
have effectively stimulated
the industry.

6 English Direct subsidies, tax reductions, and in- | Direct subsidies, tax reduc-
centives help lower the final price for tions, and incentives are ef-
consumers, which is particularly effec- fective in China because they
tive in China, where people tend to be lower the final price, which
more price-sensitive than brand-sensi- appeals to the Chinese price-
tive. If they can get a similar product at | sensitive consumers who pri-
a lower price, they’re more likely to oritize affordability over
choose it. brand.

6 English In addition to purchasing subsidies, in- In addition to subsidies, in-
frastructure investments like charging vestments in charging infra-
stations are also helpful. China has a structure, lower electricity
lower electricity cost compared to costs, and favorable license
Western countries, so not only is charg- | plate regulations in major cit-
ing more accessible, but it’s also ies make BEVs more afforda-
cheaper. Another factor is license plate ble and accessible in China,
regulation in big cities, where tradi- driving consumer adoption
tional combustion vehicles face re- and supporting industry
strictions and high costs for plates, of- growth.
ten requiring a lottery. In contrast,

BEVs receive plates without extra cost
or restrictions. All these factors to-
gether lower the perceived cost for
BEYV buyers, which supports the growth
of the industry by making BEVs more
attractive to consumers.

10 German I do think the Chinese government has China’s government can pro-
an advantage because it doesn’t have vide long-term support to in-
the same transparency requirements as dustries with more stability
a democracy. It can decide to support and fewer transparency re-
certain industries long-term and commit | quirements than democracies,
substantial funds, whereas in a democ- but this also leads to uncer-
racy, taxpayers or opposition parties tainty for companies.
might question the wisdom of such
spending, or a change in government
could lead to a shift in priorities. In
China, that kind of policy continuity is
more likely, but it’s also less transpar-
ent, so companies don’t always know
what’s coming next, even if they’re
state-owned.

10 German In my view, while the Chinese govern- The success of Chinese com-
ment has created a framework and done | panies, in my view, comes
what other governments do to support down to their ability to de-
their industries, including securing re- velop superior products, not
sources through international agree- just government support or
ments, I don’t see this as the primary resources.
reason for the success of Chinese com-
panies. In the end, a company has to de-
velop a good product. If they manage
that and it’s a superior product, then
that’s the achievement of the company,
not the government. Sorry for the
lengthy response.

10 German However, their disadvantage is that The lack of a corrective

they lack a corrective mechanism.
When a government in our system
makes a poor decision, or one that vot-
ers view as poor, it can be replaced.
Perhaps supporting certain industries,
like promoting a technology that

mechanism in China, where
poor decisions can't be easily
overturned through electoral
processes, can be both an ad-
vantage and a disadvantage
depending on the situation.
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doesn’t work out, was indeed a poor
choice, and that decision is then cor-
rected. In China, you don’t have that
corrective mechanism, as there’s no
electoral change. Whether this is an ad-
vantage or disadvantage is up for de-
bate.

11 German This was indeed an absolute factor in China's strategy shifted with
their strategy. The People’s Republic of | the realization that they
China operates through Five-Year would always lag behind Eu-
Plans, starting with the first, second, rope and the U.S. in conven-
and third plans as an entry phase. Then, | tional combustion technol-
they realized that with conventional ogy. Through their Five-Year
combustion technology, they would al- Plans, they refocused on al-
ways be trailing behind the Europeans ternative propulsion systems,
and Americans, never able to fully prioritizing new energy vehi-
catch up. At some point, they decided cles, especially electric
to shift their focus, exploring alterna- power, to leapfrog traditional
tive propulsion systems and specifically | automotive development.
concentrating on new energy vehicles,
with a particular emphasis on electric
power.

11 German Then something happens: the govern- The Chinese government set
ment establishes 45 strategic initiatives, | clear strategic goals, like
integrating them into its master plan. building 50 nuclear power
An example of such a master plan? plants and promoting electric
About 12 years ago, they set a goal to vehicles across multiple sec-
build 50 new nuclear power plants, dis- | tors. Provinces were directed
tributed across various provinces— to focus on these initiatives,
clear plan. Five years later, another 50 ensuring widespread commit-
were added, and these are actually built; | ment and implementation.
no one can back out. It was similar for
electric vehicles: each province was di-
rected to focus on the development of
EVs, not only for passenger cars but
also for buses, agricultural machinery,
excavators, and other large construction
equipment. And they all got to work.

11 German And they all received funding from a The Chinese government pro-
central pool. Those who applied and vided financial support
committed to the development automat- | through a centralized fund,
ically got money from this decentral- with provinces receiving
ized fund, providing them with suffi- funding for their initiatives
cient start-up capital. Whenever there based on commitment and
were supply issues, they received more performance. This created a
funding. So, these initiatives were heav- | competitive environment,
ily supported financially by the prov- where provinces vied against
inces. You could even compare it to a each other to deliver results
kind of competition, like a league— and overcome challenges, en-
Province A competing with Province B, | suring progress across vari-
C against D, and so on. Who performs ous sectors.
better, and who delivers results?

11 German And at the end of the year, they must At the end of each year, prov-
present impressive results to showcase inces must present strong re-
what they have achieved, again with the | sults to avoid losing face,
emphasis on not losing face. The prov- playing a crucial role in driv-
inces played a massive role in this, but ing progress. However, this
it’s also a problem today. There are has led to over 200 registered
now over 200 registered NEV brands, NEV brands in China, many
many of which will either disappear of which will not survive as
partially or entirely. They won’t all sur- | the market consolidates.
vive.

11 German And then there’s another crucial factor: The shorter wait time for EV

if T want to register a car in the city, I
need a license plate. For a combustion
engine vehicle, the current wait time for
a license plate is 10 years from applica-
tion to allocation. For an EV, until 5 or
6 years ago, the wait was only 2
months; now it’s also around 2 years,
but still significantly shorter than for a
combustion vehicle. So, simply being
allowed to register my car and drive it
on the road is the main limiting factor.

license plates—around 2
years compared to up to 10
years for combustion vehi-
cles—has been a major factor
in the rapid growth of EVs in
China.
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This is a major reason why EVs are ad-
vancing so rapidly today.

12

German

Yes, actually for everything. Definitely,
the government plays a very strong
role. One huge asset of the Chinese ap-
proach, from my perspective, is their
long-term strategy. Unlike the two larg-
est Western countries, which tend to
change direction every few years,
China has had consistency. It’s intense,
and at the same time, they have incredi-
bly talented people working on it—it's
been very cleverly done. So, the long-
term strategy is in place, and it has
helped immensely because the condi-
tions for success have been created. For
example, the joint venture requirement,
which existed for decades. Even though
it’s no longer in place, it’s still not so
easy to take over the majority; you still
need the government's approval. Addi-
tionally, there are frameworks like sub-
sidies that support the entire system.

China's long-term strategy,
supported by the government,
has created stable conditions
for success. Consistency, tal-
ented individuals, and frame-
works like joint ventures and
subsidies have been key to
their approach.

12

German

In my view, there was an early realiza-
tion that Chinese manufacturers would
probably not be able to fully catch up
with the Western companies in terms of
combustion engines. So, if you can’t
catch up, you think about how you can
transform the industry instead. And that
quickly brings us to the topic of zero
emissions—battery electric, but also in-
creasingly hydrogen fuel cells.

Unable to fully catch up in
combustion engines, Chinese
manufacturers focused on
transforming the industry
with a shift to zero emissions,
including electric and hydro-
gen fuel cell vehicles.

13

Over the nine years I have been here, I
have observed the development of regu-
lations as part of a vast, holistic frame-
work. The Chinese government oper-
ates with a long-term agenda, planning
up to 2049 and beyond. Using this
roadmap, they have refined the system
into a tightly woven regulatory net-
work. For example, the Dual Credit
Policy and other measures either force
manufacturers to increase the share of
BEVs in the market or provide incen-
tives, support, and investment for
OEMs and research. It is a comprehen-
sive system where the government has
set a clear goal and built everything
around it.

The Chinese government
plans very long-term oriented
and has implemented a stable,
holistic system of measures,
supporting the BEV industry.

13

In key positions, China has placed, or
previously had, experts who deeply un-
derstand the field. For instance, former
Minister of Science Wang Gang studied
in Braunschweig, Germany, about 25—
30 years ago and completed a PhD on
electric vehicles—long before their im-
portance was evident. He worked at
Audi and VW, speaks fluent German,
and thoroughly understands the subject.
As a minister, he was the visionary be-
hind setting up this system, working
with ministries and authorities. Alt-
hough now retired, he remains active,
frequently seen at conferences, and was
once the Dean of Vehicle Engineering
at Tongji University. It is hard to imag-
ine a more competent person for the
role, knowing exactly what is needed
and what to regulate to ensure success.
This is part of the system: placing ex-
perts in key positions, driving political
decisions with a long-term agenda, and
building a comprehensive framework.
It’s not just about regulations and laws

A central factor of success is
that Chinese ministers are
usually highly skilled and ex-
perts in their areas of influ-
ence.
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but also other supporting measures,
which contribute significantly to the
overall success.

13 In Beijing, you cannot drive a combus- Non-financial incentives like
tion vehicle in the city every day, and license plate restrictions are
obtaining a license plate requires partic- | very effective with Chinese
ipating in a lottery. If you're lucky, you | consumers in the transition to
might get one after 15 years. You can- BEVs.
not simply buy and register a car here.

Even for electric vehicles, there is no
lottery system, but the waiting time for
a license plate is now nearly 10 years.
This means that the probability of ob-
taining a license plate in Beijing is sig-
nificantly higher for an electric vehicle,
a plug-in hybrid, or a range extender.
Other cities have different systems, but
the chances of owning a car are gener-
ally higher with an electric vehicle.
These are entirely different mecha-
nisms—not financial incentives but, in
a way, indirect encouragement, because
without a license plate, buying a car is
not an option. This is just one example
among many similar measures.

1 German To a certain extent, European OEMs The European automotive CL3.2: Expert 5 under-
have overslept the development to- lobby has realized the trend Differ- scores that China
wards electromobility. The automotive towards BEVs too late and ences functions as a
lobby should have exerted influence on | should have taken active in- and Fair- | unified entity
political guidelines from Brussels ear- fluence on policies. ness of with a vast popu-
lier so as not to lag behind the Chinese Chinese lation, which
in terms of development. Policies gives rise to

3 German So, I don't see anything unfair about it The government policies more stringent
initially, because if a country decides were not unfair as a state can policies than
not to allocate its resources to pensions decide to invest in an indus- those observed
or social projects, but instead invests try that they believe will cre- in the EU, where
them in an industry they believe will ate long-term prosperity. It the interests of
create substantial, long-term prosper- just shows that the govern- multiple nations
ity—especially since the rest of the ment was better positioned. must be harmo-
world isn't moving as quickly—then nized. Further-
it’s not unfair; it’s actually quite fair. more, Experts 8
They are simply better positioned in and 10 highlight
terms of their government structure and the challenge of
perhaps also ministerial organization volatile policies
than many other countries. in the West due

3 German A huge advantage in China is that the Chinese ministers can take to the frequent
ministers are experts in their fields, better decisions as they are changes in gov-
having received strong education and experts in their fields in com- ernment, in con-
training in their respective areas. This is | parison to those in Europe. trast to the non-
not always the case in Europe, which is pluralistic sys-
a major point of criticism. Decisions in tem in China
China are usually more long-term ori- where a more
ented and strategically sound. long-term ori-

3 German Western customers traditionally have Western companies were ented approach
very high expectations. To meet this de- | mainly incentivized through to industrial pol-
mand, you need to invest two genera- non-financial reagulatory icy can be pur-
tions into battery vehicles upfront. measures which is not appro- sued.

However, if these vehicles don’t sell, priate as they lost money on

it’s billions down the drain. At the same | each car. This is a central dif- A further key
time, if you’re expected to push a vehi- ference to China. distinction be-
cle into the market solely through regu- tween China and
latory measures, as is happening in Eu- the West is the
rope, but without subsidies, you end up nature of the in-
losing significantly on each vehicle. For centives offered
publicly listed companies, this simply to OEMs, ac-
isn’t sustainable. This is the system dif- cording to Ex-
ference. pert 3. In the

3 German The aspect that I find somewhat unfair Actually unfair was that West, regulatory

plays out on a different level. What’s
unfair is that if you, as a European,
want to enter the Chinese market and
truly serve it, you’re often pushed to do
so through local ventures. If you choose
to export instead, you face very high

Western companies needed to
enter the Chinese market
through ventures due to regu-
lations.

restrictions were
the primary
driver, with
lower financial
support. This re-
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taxes unless you produce locally.

German It’s unprofessional in Europe to have Europe has missed to timely
believed that a charging infrastructure invest in charging infrastruc-
could magically establish itself while ture. It was naive to think that
simply observing from a political stand- | BEVs can be enabled solely
point. I find it foolish to think that eve- through regulatory re-
rything in Europe can be managed strictions.
through regulatory prohibitions. This
approach just doesn’t work in an inter-
national context anymore.

German Federal subsidies are often only availa- China's government has lim-
ble to domestic companies—you can ited support to domestic
access many subsidies, significant fund- | firms, giving them a high ad-
ing, and substantial investments only if | vantage.
you’re a Chinese company. This has
given them an immediate advantage,
enabling them to offer lower prices than
foreign competitors.

German Chinese initiatives differ in that they Chinese efforts are more stra-
are much more strategic and long-term tegic and long-term oriented
oriented than those in other countries. compared to other countries.
In Germany, for instance, there are of-
ten short-term measures like the EV
subsidy. The Chinese made a strategic
decision to shift toward NEVs and then
clearly analyzed where they needed to
focus their efforts, including securing
raw materials, gaining access to exper-
tise, and building the necessary infra-
structure.

German China has a huge advantage in its eco- China can take much more
nomic policy by acting as a single swift and radical policy deci-
country, allowing it to make swift, deci- | sions than Europe as it acts as
sive actions. In Europe, on the other one country.
hand, we have to align diverse interests,
which often prevents such radical deci-
sion-making. While in Germany the au-
tomotive lobby is enormous, there are
countries like the Netherlands that
aren’t dependent on it and can therefore
make decisions much more quickly.

German I don’t think it’s fair to say that China’s | China's government support
government support is unfair. They was not unfair - they just
simply recognized early on that there acted quickly and stringent.
was a gap to fill with low-cost BEVs
and invested extensively to gain a com-
petitive advantage. In the end, it’s up to
the customer to decide what they want
to buy.

German There are certainly aspects of how China's protectionistic ap-
China has operated that haven’t been proach may be seen as unfair
entirely fair, especially compared to as it forces Western compa-
truly free markets like Europe. China’s nies to make concessions to
more protectionist economic framework | access the market.
required Western companies to make
significant concessions just to access
the market.

German On the other hand, I wouldn’t neces- In general, government sup-
sarily call subsidies and government port is not unfair, and we see
support unfair. These are simply tools similar approaches in the
that a government can use to promote U.S. with the inflation reduc-
an industry and secure jobs in the long tion act.
term. We see similar actions in the U.S.
with the Inflation Reduction Act.

English I'm not sure whether the purchasing In China, vehicles on an ap-

subsidy has a bias toward different
brands, but I believe that in order to
qualify for the subsidy, the vehicle must
be included on a government-approved
list. Once a vehicle is on this list, it be-
comes eligible for subsidies. I'm not
sure about the situation in Europe or the
U.S., but I know that Tesla is already
on the list in China, which allows them
to benefit from the subsidies.

proved list qualify for subsi-
dies, and Tesla is already eli-
gible. The process doesn’t
seem to favor specific brands.

sulted in signifi-
cant losses for
OEMs on each
BEV sold. In
contrast, China
adopted a more
comprehensive
approach, inte-
grating financial
and non-finan-
cial policies
from the outset.
Expert 7 identi-
fies government-
owned OEMs as
a rather distinc-
tive feature of
the Chinese mar-
ket, noting that
such companies
receive aug-
mented support
for R&D. Fur-
thermore, Expert
6 argues that li-
cense plate re-
strictions are less
prevalent in
Western coun-
tries, yet highly
efficacious for
consumer up-
take. Expert 11
additionally
identifies further
disadvantageous
conditions in the
West, including
higher energy
costs and corpo-
rate taxes as
government-re-
lated differences.

In general, the
provision of
government sup-
port for strategi-
cally important
industries should
not be regarded
as unfair and is
entirely justifia-
ble and common,
as stated by a
number of ex-
perts. It is con-
venient for
Western coun-
tries to now ex-
press discontent
with the policies,
having failed to
adopt them at an
opportune mo-
ment, as argued
by Expert 6.
Nevertheless,
Experts 3 and 10
acknowledge
that the Chinese
government's
historically pro-
tectionist ap-
proach to FDIs
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English In China, there are indeed many state- State-owned OEMs in China,
owned OEMs, such as FAW and GAC. like FAW and GAC, get gov-
These companies likely receive some ernment support for R&D.
support from the government, particu-
larly in terms of R&D, to foster innova-
tion and maintain their competitiveness.

English When it comes to infrastructure devel- Infrastructure development
opment, plate restrictions, or city road and city restrictions are gen-
restrictions, these are generally applied erally applied equally across
in a more neutral manner across all all OEMs, whether state-
OEMs, whether state-owned or private. | owned or private. While there
While there may be some influence or may be some preferential
preferential treatment in certain areas, it | treatment in certain areas, it
doesn't seem to create a significant or doesn't significantly distort
strict bias that would distort the overall competition.
competition within the market.

English As I mentioned, electric vehicles are Electric vehicles are part of
not just about the auto OEMs or the China's strategy to reduce oil
auto manufacturing industry; they’re dependence and shift to re-
also about China’s national resource se- | newable energy. The govern-
curity strategy. China wants to reduce ment strongly supports this
its reliance on imported oil from other industry, though it's hard to
nations, so they aim to transition to a compare the level of support
new type of vehicle, one that relies to other countries without
more on renewable energy to some ex- specific data.
tent. I can imagine that the Chinese
government places a strong emphasis
on this industry, but I can’t draw a con-
clusion about how the level of support
compares between Chinese OEMs and
those in other countries.

German To the first question, yes, this is part of | China's long-term industrial
a long-term, well-thought-out industrial | policy, exemplified by five-
policy that we find in almost no other year plans, is a unique feature
form of society. Industrial policy as not commonly found in other
such does not exist everywhere, and in societies. These plans drive
other places, it is subject to different the transition to electromobil-
democratic dynamics, whereas there ity, aiming to reduce depend-
are, of course, different conditions in ency on foreign regions and
China. That’s why the five-year plans oil reserves, and reflect Chi-
or longer-term industrial policies that na's distinct political and eco-
China introduces are particularly note- nomic conditions.
worthy. The long-term transition em-
bedded in these plans, or the shift to-
ward mobility and electromobility for
various reasons, includes, for example,
reducing dependency on other regions
and oil reserves.

German In the past, all economic regions have Countries, including China,
tried to use tariffs, comparative ad- use tariffs, comparative ad-
vantages, or substitutes to their own vantages, and subsidies to at-
benefit. This is fair and happens in all tract industries, similar to the
directions. For example, if you open the | $10 billion subsidies for In-
news and read about $10 billion subsi- tel, which is a standard global
dies for Intel or other chip manufactur- approach.
ers, it's no different from what China
has done elsewhere to attract the auto-
motive industry. This is a completely
standard approach.

German Sometimes it's portrayed as though China is often portrayed as
China has done something that other using tools that other coun-
countries would never use as a tool. But | tries wouldn't, but similar
similar measures are used regularly in measures, such as subsidies,
discussions around various industries, are regularly used in discus-
and this perception is fundamentally in- | sions around various indus-
correct. tries.

German If you do some research, you’ll find The rise of the Japanese and

similar patterns in the documentation
on the rise of the Japanese auto indus-
try, where high tariffs on Western im-
ports were common, or in the case of
the Korean industry. These examples
also highlight the strength of the do-
mestic market as a different factor. It
seems that there’s sometimes a black-

Korean auto industries also
involved high tariffs on
Western imports. Most coun-
tries use tariffs and similar
tools, though not always as
effectively as China.

may have been
unfair, given the
comparatively
more open
stance of West-
ern markets.
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and-white perspective applied here,
which isn’t appropriate, as virtually all
countries use these tools—and do so
regularly. Perhaps they don’t do it as
cleverly, as consistently, with the same
planning security, or with the strength
of a large domestic market. But on the
other hand, assuming that over a billion
people would be content with a stand-
ard of living far below that of Western
nations is also an unrealistic expecta-
tion.

English

Yes, I think this depends on the specific
situation in each country. For example,
I find the vehicle plate control policies
in China interesting. It’s an idea
adapted from countries like Singapore,
Japan, or the UK, where similar
measures are used to manage traffic.
But in China, the rapid growth of major
cities has made the issue more pressing,
so the government has taken more rig-
orous actions to control the number of
vehicles and plates.

Vehicle plate control policies
in China, inspired by coun-
tries like Singapore, Japan,
and the UK, have become
more stringent due to the
rapid urbanization and traffic
congestion in major cities.

English

In this context, I don’t see it as unfair
because each country has its unique
challenges, and the government is ful-
filling its role in managing both the in-
dustry and urban infrastructure. Each
country might have different policies
based on their specific circumstances.
For example, I don’t know of a compa-
rable policy in Germany, but I’'m sure
there are other strategies in place there
to support local industry.

In my view, it’s the responsibility of
every government to support strategic
industries for the future. Some regions,
like the EU, may have missed the early
shift towards electric vehicles, while
China acted quickly, which gave them
an advantage. But that advantage
doesn’t make it unfair.

In my view, each government
has a responsibility to support
strategic industries based on
its unique circumstances, and
China's early focus on elec-
tric vehicles doesn't make
their advantage unfair—it's
simply a result of acting
quickly while other regions,
like the EU, may have missed
the initial shift.

10

German

China’s foreign policy approach often
involves investing without regard to the
governing regime, aiming to gain influ-
ence through these investments, as seen
with examples like the Hamburg port.
While this approach can draw criticism,
the U.S. pursues a similar strategy
through friendship treaties and security
partnerships, such as those in Peru,
Chile, and parts of Africa focused on
countering extremism. Whether China’s
mercantilist approach is more effective
than the U.S.'s security-oriented strat-
egy is unclear, but democracies face the
challenge of not always being able to
do business with everyone, which may
give China an advantage.

China’s foreign policy fo-
cuses on investment to gain
influence, regardless of the
governing regime. While the
U.S. uses security partner-
ships and friendship treaties
to secure resources, China’s
mercantilist approach may of-
fer more flexibility, espe-
cially as democracies are
constrained with business re-
lationships due to political
and social values.

10

German

You’re asking a somewhat ungrateful
person here because I’'m really not a fan
of the theory that the Chinese govern-
ment is always behind the success of
certain Chinese companies. In my view,
there are also German companies that
receive significant subsidies from the
German government, but no one would
argue that these companies are only
successful because of those subsidies.
Governments support their economic
centers—what the Chinese have done,
especially with joint ventures and subsi-
dies to support their firms, definitely

Government support for do-
mestic industries, including
subsidies and protectionism,
is common worldwide, not
unique to China.
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benefits the local industry. But, hon-
estly, other countries do this too. The
U.S. has imposed tariffs on Chinese
EVs, and the EU has done the same. So,
protectionism and government support
aren’t unique to China.

10 German China is interesting in that, ideologi- China's blend of communism
cally, it leans towards communism, and capitalism is unique, but
while also embracing a highly un- the success of Chinese BEV
leashed form of capitalism. How much OEMs is not solely due to
this combination benefits them, I can’t government policies or the
say, as I don’t have the expertise for political system; it also re-
that. But I wouldn’t attribute the suc- flects competitive shortcom-
cess of Chinese BEV OEMs solely to ings by companies that un-
government policies or the political sys- | derestimated the market.
tem. To me, that’s more of a convenient
excuse for some companies that per-
haps didn’t take the competition seri-
ously enough.

11 German Let’s put it this way: calling it "unfair" Rather than calling it "un-
doesn’t sit well with me in this context. | fair," it's important to
In a country where we earned a lot of acknowledge that market ac-
money over many years, you have to cess in China must be earned
earn market access and play by their by playing by their rules. For
rules if you want to profit there. So, years, Western companies
complaining doesn’t seem appropriate profited greatly, but now, fac-
to me. The fact is, we made money ing disruption, some are start-
hand over fist for 20 years, and now ing to complain. A German
we’re facing complete disruption. entrepreneur recently empha-
We’re essentially being left behind and sized that complaining is use-
starting to complain. I recently saw a less—it's time to work harder
statement from a German entrepreneur and improve.
who invested in a software company in
China. He said that complaining is
pointless; we simply need to start work-
ing hard and get better.

11 German You can also look at the USA or Eu- While it's common for coun-
rope, where there are certainly exam- tries to protect their indus-
ples of protecting industries and imple- tries, the issue lies in how
menting respective measures for invest- | policymakers respond to the
ments from other continents. So, I don’t | challenges posed by such dy-
think much of the complaint that the namics. Energy costs, high
government is favoring their compa- corporate taxes, and other
nies. On the other hand, there are in- factors in Germany create
deed points worth addressing, and our challenges for competitive-
own policymakers should have re- ness. These issues need to be
sponses. That brings us back to politics. | addressed by our policymak-
How can they create solutions within ers to ensure that our prod-
these kinds of tendencies and complex ucts can remain competitive
situations that also enable our products in the long term.
to remain competitive? Consider the is-
sue of energy—without going into de-
tail, energy costs, corporate taxation in
Germany, and so on are now very high.

These are factors that, in the long run,
don’t benefit our country.

12 German At the end of the day, I can’t answer The concept of fairness is
that and don't necessarily want to, be- subjective and culturally in-
cause what is fair? Fair is always a sub- | fluenced. While many in the
jective or cultural perspective, and I be- | Western world may view cer-
lieve you’ll find a lot of people in the tain actions as unfair, it's im-
Western world who will say it’s abso- portant to recognize that fair-
lutely unfair. I mean, look at the tariffs ness varies depending on per-
imposed by the European Union, for spective.
example.

12 German The U.S. will likely soon play a much The concept of fairness is

larger role in China, and no one would
call that unfair. Maybe someone will
say it’s unfair that Western OEMs have
made so much money over the past
years and taken so much out of the
country. That’s the challenge. I believe
it’s probably something you’d have to
look into with WTO regulations, espe-

subjective and depends on
perspective. While some may
view the profits Western
OEMs made in China as un-
fair, others may argue that it
is part of the natural course of
business. The long-term strat-
egy behind such moves is of-
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cially since China is a member, to un-
derstand what is fair and what is unfair.
It might be argued that some aspects are
unfair, but I don’t know. Personally, I
would say that the concept of "fair" can
be answered with "yes" or "no," de-
pending on the perspective you have. Is
it a long-term smart move? That’s defi-
nitely the case—hats off.

ten smart, even if some as-
pects may be considered un-
fair from certain viewpoints.

not profitable. The Chinese government

tion in the Chinese BEV mar-

13 This system in China is indeed tightly The main difference to other
woven, whereas in Europe, regulations countries is that their regula-
tend to be more sporadic, with tions tend to be more spo-
measures introduced at certain points radic and not as long-term
and often withdrawn a few years later. oriented compared to those in
However, China's government is also China.
very flexible; if they realize an idea
they implemented is not working, they
are quick to adjust or change it.

1 German Yes well, in the end the companies are The Chinese BEV industry is | CL3.3: Most experts see
all still controlled by the government, still heavily reliant on the Industry the Chinese
even if they seem so independent on the | government as the party plays | Inde- BEV sector still
outside, so the party plays a big role in a central role in setting the pendence | reliant on some
BYD and others, so they are implanted strategic direction. in the form of support
there and they set the direction, so that's Present from the govern-
how I see it and I believe that it will ment as the ma-
stay that way as long as, let's say, China jority of BEV
has such a form to rule the country, OEMs operate at
right? a loss. It is likely

3 German I believe financial incentives will re- Financial incentives will re- that bankruptcies
main relevant in the future. Many Chi- main relevant in the future in and consolida-
nese OEMs are operating at a loss, and addition to the "Dual-Credits" tions will occur
there will be many bankruptcies. How- system, also to prevent bank- in the near fu-
ever, the Chinese government will also ruptcies on a broad scale in ture, but the
provide support to prevent widespread China. party leadership
failures across the industry. will prevent

3 German The "Dual Credit System" is very effec- | The "Dual-Credits" system is widespread fail-
tive when combined with financial in- effective in combination with ures across the
centives, and it somewhat resembles the | financial measures as the industry, accord-
European fleet emissions system. How- | Chinese government has sup- ing to Expert 3.
ever, what’s key is that China initially ported OEMs achieving a On the other
created scale in the electric vehicle high scale in BEVs, while hand, several in-
market through incentives, enabling Western OEMs were mostly terviewees, in-
OEM s to now be better positioned to left to manage on their own. cluding Expert 7,
meet the quotas of the regulatory sys- 4, and 11, bring
tem. On the other hand, manufacturers up a reduction in
in the West were largely left to manage financial incen-
on their own. tives with the in-

2 German In China, we’re definitely beyond the China moves away from fi- creased maturity
phase of financial purchase subsidies; nancial subsidies to reduce of the market.
these have been reduced or eliminated, mainly price-based competi- However, Ex-
partly because the Chinese also see the tion and the risk of further perts 1 and 4
risk posed by import tariffs. They import tariffs. mention that the
clearly also want to move away from a state maintains a
price war—competing mainly on presence in nu-
price—which was also driven by subsi- merous OEMs,
dies. establishing the

2 German The dual credits system has certainly The dual credits system is ef- lqng-tgrm strate-
had a positive impact on the industry. fective, also because it pro- gic trajectory for
Since certificates can be traded within vides a financial incentive their operations.
this system, indirect financial effects through trading of certifi- Expert 10
can also be achieved. Some OEMs gen- | cates. stresses that
erate a significant portion of their reve- OEMs are also
nue through these trades. often driven l?y

9 German As companies move up the value chain, | Companies higher up in the the fear of being
they tend to become more profitable. value chain are not dependent excluded from
For instance, BYD and CATL have es- | anymore on the Chinese gov- the market if not
tablished themselves as major players ernment. achieving gov-
in battery technology. These companies ernment-set
have grown significantly and are likely goals. QH the de-
no longer dependent on government mand side, Ex-
support. pert 7 empa-

9 German On the other hand, many OEMs are still | We can expect a consolida- thizes that cus-
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is now focusing on topics beyond elec-
tric mobility and is reducing financial
incentives. Therefore, I believe that
there will be a market consolidation,
from which a few strong companies
will emerge.

ket with the government re-
ducing financial support.

English As mentioned before, in the beginning, Initially, direct purchasing
there were significant direct purchasing | subsidies were significant,
subsidies, but these subsidies have been | but they have gradually de-
decreasing year by year. Now, they creased and now have a mar-
have become quite marginal in terms of | ginal impact on price. Chi-
their impact on the overall price. Chi- nese consumers have become
nese consumers have become accus- accustomed to electric vehi-
tomed to electric vehicles, and they are cles and are now more will-
now more willing to purchase them ing to buy them without sub-
even without government subsidies. sidies.

English Yeah, I think the industry doesn't heav- | The Chinese EV industry
ily rely on government support today. shows reduced dependence
Even without certain government in- on government incentives,
centives, consumers would still pur- with consumer demand for
chase electric vehicles. As I mentioned, | EVs remaining strong even
in some higher-tier cities, the electric without specific policy sup-
vehicle already has a better role, such port. EV adoption is growing
as the favorable policies. However, the not only in higher-tier cities,
electric vehicle is also penetrating into where favorable policies may
Tier 3 and Tier 4 cities. Customers are enhance uptake, but also in-
becoming more aware of the benefits of | creasingly in Tier 3 and Tier
electric vehicles, and this awareness is 4 cities, driven by rising con-
helping drive adoption. sumer awareness of the bene-

fits of EVs.

English So, I can imagine the market has al- The Chinese EV market has
ready shifted from being policy-driven shifted from policy-driven to
to a more consumer-driven market now. | increasingly consumer-
While the policy is still there, it is no driven, with consumer de-
longer the major driver. mand now playing a greater

role than policy incentives.

English Opverall, the market is highly competi- The Chinese EV market's in-
tive, both in terms of product offerings tense competition and focus
and pricing. This intense competition on innovation drive supply
makes it difficult for some Chinese and benefit consumers with
OEMs to generate profit, but it benefits | more choices and better
customers by offering more choices and | prices, shifting away from
better prices. So, I would say the mar- policy reliance.
ket is now driven more by supply-side
factors and technological advancements
rather than by government policies.

English As you mentioned regarding the dual The dual credit policy re-
credits, I think it is still a valid policy. mains effective, incentivizing
The purpose of the dual credit system is | OEMs to shift from ICE ve-
to stimulate OEMs to transition from hicles to BEVs by awarding
ICE vehicles to BEVs by providing credits for EV production,
credits for producing electric vehicles. which offsets ICE-related
These credits help offset the credits credits.

OEMs would normally get from ICE
vehicles.

English So, I think the dual credits are not much | The dual credit system is now
of a challenge for most OEMs now be- less challenging for most
cause the electric vehicle penetration OEMs, as high EV penetra-
rate is already high enough to meet the tion rates allow them to meet
requirements of the dual credit system. credit requirements more eas-
A few years ago, some OEMs were still | ily. This increased supply of
struggling to accumulate enough credits | credits has recently led to a
from their BEVs, but now it’s less of an | decrease in their overall
issue. I think the overall price of the price.
credits is decreasing recently because
the supply is already sufficient now.

German Yes, exactly. What many overlook from | Many consumers overlook

a consumer perspective is that they fo-
cus on direct purchase subsidies and
think that's everything, but that's abso-
lutely not the case. The more significant
instrument, particularly in the European
context, is the CO2 penalties and the
ever-lowering CO2 thresholds that trig-
ger these prohibitively high penalties.

that CO2 penalties and lower-
ing CO2 thresholds, rather
than direct purchase subsi-
dies, are the key drivers for
OEMs in Europe. These pen-
alties compel manufacturers
to bring more zero-emission

tomers nowa-
days prefer elec-
tric vehicles,
even without di-
rect purchasing
subsidies.

Most experts
consider the
"Dual-Credits-
System" to be an
efficacious regu-
latory measure
that will further
motivate OEMs
to prioritize elec-
tric vehicles.
Furthermore, the
trading of credits
provides an indi-
rect financial in-
centive, as men-
tioned by Expert
2. Some experts
hypothesize that
this quota sys-
tem can replace
financial incen-
tives, also hav-
ing China’s fear
of further trade
restrictions in
mind. Expert 3,
however, notes
that it is only ef-
fective in combi-
nation with fi-
nancial support
as the majority
of Chinese
OEMs is still not
financially inde-
pendent. Expert
10 highlights
that companies
situated further
upstream in the
value chain, such
as CATL, are
not reliant on
government as-
sistance and al-
ready character-
ized by high
profitability to-
day.




Appendix

This is what really drives OEMs. Next
year, the threshold will be lowered
again, making it increasingly challeng-
ing for manufacturers to bring a higher
percentage of zero-emission vehicles to
market. Currently, the only viable tech-
nology for zero-emission vehicles is
battery electric. So, they are essentially
compelled to bring these vehicles to
market due to CO2 penalties.

vehicles to market, with bat-
tery electric vehicles being
the only viable option to meet
these increasingly stringent
requirements.

8 German The subsidies that are passed on to cus- | Subsidies for customers serve
tomers act as an additional instrument as an additional tool to help,
that helps, especially because the especially since the sticker
sticker price of a battery electric vehicle | price of a battery electric ve-
is still not on par with that of an internal | hicle is still higher than that
combustion engine vehicle. of an internal combustion en-

gine vehicle.

8 German At some point, this technology will be As battery electric vehicles
mature enough and demand will be mature and demand grows,
strong enough that subsidies won’t be subsidies will become unnec-
necessary anymore. But right now, essary. Currently, we are in a
we’re in a transition period. What I transition period, and many
think most people overlook—and why, overlook this shift due to the
in my view, their perspective seems so long history of internal com-
skewed—is that, having grown up with | bustion engines. Reflecting
internal combustion engines for genera- | on this can provide clarity.
tions, we rarely even question what
we’re actually doing. If you start to
think about it, you might begin to see
things more clearly.

4 German Yes and no. There are definitely some While Chinese automakers
players who have become quite inde- have become more independ-
pendent. However, as soon as you do ent and robust, especially as
business in China, you’re always some- | global players like MG, Nio,
what reliant on what the government and BYD increasingly market
does. The government could theoreti- in Europe, they remain influ-
cally decide that they no longer need to | enced by government indus-
provide strong incentives for the auto- trial policy and strategic di-
motive industry, or they could imple- rection, even if they are less
ment stricter regulations—essentially, reliant on direct subsidies or
any government could do this. But I'd financial support.
say these companies are now much
more robust; they’re global players to-
day.For instance, since I’ve been back
in Germany, I’ve noticed an increasing
presence of Chinese cars on the roads,
like MG, Nio, or BYD, which are ac-
tively marketing here. This indicates
that they’re much stronger than they
were 5 to 8 years ago, and they don’t
rely as heavily on direct financial sup-
port or subsidies from the govern-
ment.However, as a Chinese company,
you’re always somewhat dependent on
the direction set by the government and
industrial policy. So, while they’re less
reliant on direct government funding,
they’re still influenced by the broader
industrial policy and the government’s
strategic direction.

6 English I think the Chinese BEV industry is al- The Chinese BEV industry is
ready in a strong position and develop- strong, but short-term local
ing well. However, it may still benefit protection may still be useful
from short-term local protection, espe- for the next five years to help
cially given that, while the supply chain | address weaknesses in high-
has advanced in the middle- and low- end or core technologies, al-
end segments, China still has weak- lowing the industry to fully
nesses in high-end or core technologies | catch up in these areas.
for BEVs. So, some level of support
may still be beneficial for the next few
years—perhaps around five years or
so—to allow the industry to fully catch
up in these areas.

10 German I think that in China, it’s less about In China, the driving force

chasing subsidies and more about the

behind local manufacturers




Appendix

fear of being removed from the market.
This fear isn’t just limited to the auto-
motive sector; it spans many product
areas. There are rumored efforts by the
government to increase the local Chi-
nese content in products. As a Chinese
manufacturer, I would be more afraid
that the government, given the lack of a
corrective mechanism, could one day
say, “90% of your vehicle components
are of Western origin, so you’re no
longer allowed to produce it.” And if
you have a problem with that, there’s
no way to contest it. If the CCP says
you can’t build that vehicle, then you
won’t be able to build it. So, I think it’s
not so much about chasing subsidies
but rather about the fear of potential
government sanctions.

isn't just subsidies, but the
fear of government sanctions
or being excluded from the
market, especially if too
much foreign content is used
in products.

10 German What I find interesting about the Chi- The Chinese automotive mar-
nese market is that, from a historical ket mirrors Germany's early
perspective, it’s somewhat like Ger- industry history, where many
many in the 1920s to 1940s. Back then, | small manufacturers existed
the automotive industry was made up of | before consolidation led to
many small manufacturers; it wasn’t larger players dominating,
just BMW, VW, and Daimler. Audi, for | similar to how brands like
example, literally means “Auto Union,” | Audi, Porsche, and Bentley
representing the many small companies | became part of the VW
producing cars back then. Then came a group.
wave of consolidation, and these small
firms were absorbed by larger players
like VW, Daimler, and BMW. VW is a
prime example, with brands like Bent-
ley, Porsche, and Audi—formerly inde-
pendent—now integrated into the VW
empire.

10 German According to a successful auto manager | A successful auto manager
I once spoke with, he expects a similar predicted that China will ex-
consolidation wave in China, driven by | perience a consolidation
the reduction in subsidies and the fear wave, eventually leading to a
of government sanctions. Eventually, "Chinese Daimler" or "Chi-
this will lead to a “Chinese Daimler,” nese BMW," which could
“Chinese Volkswagen,” or “Chinese pose a significant challenge
BMW.” When that happens, it could be | to global players, as these
quite dangerous for existing global large, consolidated firms
players, as these large, consolidated would have strong IP, estab-
Chinese firms would have significant lished brands, and the capac-
1P, established brands, and the capacity | ity to compete on a global
to compete with us on a global level— scale.
even more so than they already do. The
real concern would be for the real
BMW when a consolidated Chinese
BMW emerges.

11 German The Dual Credit System was originally The Dual Credit System was
created to help the environment, not to designed to incentivize clean
serve as a funding mechanism for in- energy investment, not to
dustrial companies. It was meant to pro- | fund industries. While it sup-
vide an incentive to invest in clean en- ports the shift to EVs, it's a
ergy. I don’t think this issue is exclu- temporary measure and won't
sive to vehicles, even though everyone significantly impact the long
is shifting toward electric vehicles. It’s term.
foreseeable that combustion engines
might phase out—even though I'm a
big fan of diesel. Therefore, this Dual
Credit issue is a temporary measure.

For me, it doesn’t make a significant
difference in the long run.
13 That may be true, but it is worth noting The "Dual-Credits" system is

that the Dual Credit System is not a ma-
jor issue for any company. Even if the
transition to electromobility is lagging
behind expectations for us and other
Western OEMs, it does not pose a prob-
lem. The Chinese government does not
differentiate where the credits come

effective and may be a re-
placement for financial incen-
tives. However, at current
regulations, it is not a major
challenge for OEMs to
achieve the credits de-
manded.
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from, and the trading system allows
Western OEMs to acquire surplus cred-
its generated by companies like Tesla
or Chinese OEMs at a relatively low
cost. While this may not be ideal for the
reputation or image of Western OEMs,
it does not threaten profitability, as the
credits needed to meet market require-
ments can be obtained inexpensively.
The system is functional and effective,
but the abundance of credits available,
especially from Tesla and Chinese
OEMs, makes it less of a critical chal-
lenge.

close off one’s own industry through
import restrictions. It’s actually a pro-
fessional approach to handling this. I
think competition at fair prices can also
accelerate innovation within our own

are important for innovation
pressure in our local industry
and can support scaling infra-
structure.

13 You are correct that these incentives, at Financial incentives in China
least in their current form, will decrease | will decrease in the next
or disappear entirely within the next years. However, they were
one to two years. However, they have only relevant for lower-priced
primarily been limited to vehicles in the | vehicles anyways lately.
entry-level price range. For the vehicles
that are currently very successful, such
as those from Li Auto and NIO, the in-
centives have already been minimal and
will soon be nonexistent, as these mod-
els are in a higher price segment.

1 German The restrictions or sanctions or tariffs, Chinese OEMs will find CL3.4: Expert 3 views
for me that's just, let's say, a temporary ways to circumvent tariffs in- | Protec- trade tariffs im-
solution, the power that China has in troduced by Europe and the tionist posed by West-
the world at the moment, they will cer- USA. Measures | ern countries as
tainly prevail or find other ways to in the a legitimate in-
somehow circumvent these tariffs or West strument for en-
penalties that are being introduced. suring fair prices

1 German They are already looking for production | Chinese OEMs will invest in of imports from
capacities in Europe, so if they do, it production capacities in west- China, safe-
might be a few years and now that so ern countries to prevent tar- guarding their
much capacity is being freed up in Eu- iffs. domestic indus-
rope, plants are being closed and sold tries and value
by the existing European car manufac- chains. This is
turers. analogous to the
If that fits, they would strike there, I approach previ-
mean, and there are a lot of things up ously adopted by
for sale in the near future, be it Ford, China in the nas-
VW or Audi. cent stages of the

1 German All right, so I'll say it's that ping pong Tariffs are not sustainably domestic auto-
game again. If with the tariffs, I don't supporting the ability of motive industry.
think much of them because they only western countries to compete, Experts 5 and 7
work in the short term, we just have to it will be an ongoing fight. add that Chinese
give the right answer. Why are Chinese | Western OEMs need to im- OEM s can still
cars simply cheaper and that we in- prove productivity. operate at a suf-
crease our productivity here again in or- ficiently profita-
der to compete, because I don't care ble level. It is
what you call it with subsidies and tar- crucial to
iffs, that has never worked in the long acknowledge the
term and we have the best example in indispensable
Germany with the subsidies for electric role of Chinese
vehicles. competition at

3 German I find it entirely legitimate for countries | Import tariffs are appropriate fair prices, as
like the U.S., the EU, or even Latin to protect the local industries, emphasized by
American nations to consider what fair very similar to what China Experts 3 and 6,
import tariffs should be. It’s not about has done in the past. in driving inno-
import protection per se, but rather vation and scal-
about setting import tariffs at levels that ing up infra-
allow a country to protect its own in- structure in the
dustry and value chain, just as China West. Moreover,
has done. In this context, everything they condemn
follows the usual trade flows and trade the more protec-
policies, which I find entirely logical tionist strategies
and normal. that have been

3 German I believe it’s right not to completely Chinese imports at fair prices proposed in EU

politics. This hy-
pothesis is sup-
ported by Ex-
perts 1 and 2,
who argue that
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markets and the more BEVs we have on
our streets, the better the infrastructure
will be developed.

German I see a trend where Chinese OEMs are Chinese OEMs are consider-
analyzing the most cost-effective ways ing local contract manufac-
to bring vehicles to Europe and the U.S. | turing to reduce implied tar-
in terms of value creation, in order to iffs by the EU and U.S.
meet export quotas set by the Chinese
government. Naturally, they are also
considering local contract manufactur-
ing to reduce or bypass tariffs.

German It’s admittedly a bit unfortunate that Also Western OEMs are sub-
products like BMW's Mini or Mer- ject to the tariffs and conse-
cedes' Smart are now effectively only quently forced to re-think
produced in China and are therefore their value chains.
fully subject to import tariffs in the
West. This clearly calls for the develop-
ment of new value creation structures.

German Tariffs are typically a last resort against | Tariffs are not a suitable tool
superior industries from other countries. | to become competitive in the
In the short term, they can be the right long term. Also, there is a
tool, but in the long term, we need to risk of China increasing raw
think about how to become competitive | material prices.
again in terms of products and prices. If
we impose tariffs on BEVs, China
could respond by raising raw material
prices in the future, as we are depend-
ent on them for those resources.

German I see such import tariffs usually very Import tariffs pose a signifi-
critical. It is normally a form of protec- cant risk to other sectors too
tionism for a struggling industry. We in case of a Chinese reaction
have to keep in mind that Germany is as Western economies de-
an export nation in general, far beyond pend on exports.
the automotive industry. Reactions
from China could have significant im-
pacts.

German I also talked to representatives of Chi- Chinese OEMs can still oper-
nese OEMs and their reaction to the tar- | ate profitable, even with the
iffs was that they will just swallow tariffs.
them but won't get distracted from their
strategic course.

German I’m actually not a fan of such measures, | Trade tariffs pose a risk to
like what Trump is planning now. It’s a | Western countries.
tool that can be used selectively, but I
believe we tend to harm ourselves in
the process.

English I think it's quite natural for European or | Increasing tariffs is a natural
U.S. governments to increase the tariff, approach for European or
as I mentioned. If you want to stimulate | U.S. governments aiming to
a certain industry in your country, you stimulate domestic industries
need to leverage some tools to do that. by leveraging protective eco-
So, I think it's quite natural. nomic tools.

English So I would say, but I think that even in Even with recent tariff in-
Europe, you know, the tariff has in- creases in Europe from 10%
creased from 10% to 30%. In my mind, to 30%, Chinese EVs remain
even with the tariff, Chinese products competitive, with price dif-
can still, I wouldn’t say have a super ferences between European
advantage in price, but they are still and Chinese models still
competitive in certain ways. So yes, in reaching 30% to 50%.
my mind, I think the price gap between
European models and Chinese models
could reach 30% to 50%.

English There is a huge price gap, so I think the | The increased tariffs may
increasing tariffs could definitely have negatively impact Chinese
some negative impacts on the Chinese EV models, yet they remain
models. But as I mentioned, Chinese competitive due to technolog-
models still have an advantage in terms | ical advantages, such as ad-
of technology, including the smart vanced smart cockpit features
cockpit and very fancy digitalization and sophisticated digitaliza-
functions. So, I think Chinese products tion.
are still competitive to some extent.

English Yeah, so in general, I can't imagine Using tariffs as a protective

whether the European or U.S. govern-
ments have other tools to protect their
industries. I wouldn't necessarily say it's

measure is a common and
natural approach for Euro-
pean and U.S. governments,

trade restrictions
are not a viable
long-term strat-
egy for fostering
Western compet-
itiveness.

Conversely, a
considerable
number of ex-
perts have iden-
tified the poten-
tial risks associ-
ated with the im-
position of trade
tariffs. For ex-
ample, Expert 2
has expressed
concern that the
prices of input
materials from
China may in-
crease in re-
sponse to such
measures. Addi-
tionally, Experts
4,5,8,and 12
highlight the po-
tential for retali-
atory measures
to impact other
sectors where
Western coun-
tries rely on ex-
ports to China.
Moreover, Ex-
pert 8 highlights
the detrimental
impact of height-
ened trade re-
strictions on
global prosperity
and security.
Lastly, several
Western OEMs
are required to
rethink their
value chains,
given that some
models are ex-
clusively manu-
factured in
China and are,
therefore, sus-
ceptible to the
repercussions of
trade tariffs, as
per Experts 3
and 7.
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the most appropriate tool, but it's quite
natural for them to do that. So, yeah, it's
a common and natural approach, I
think.

though it may not be the most
ideal tool for supporting do-
mestic industries.

English I don't see any reaction from the Chi- The Chinese government has
nese government to that. Even in Eu- shown little response to in-
rope, not every country shares the same | creased tariffs, and in Europe,
view on tariffs. For example, in Ger- opinions on tariffs vary. For
many, many German OEMs still have instance, Germany, with sub-
significant investments in China. There- | stantial OEM investments in
fore, the German government may be China, may approach tariff
more cautious and less aggressive when | measures more cautiously
it comes to implementing tariff actions. | than other countries.

English Yes, I believe that the fear of potential Fear of retaliatory tariffs
retaliatory tariffs or restrictions on Eu- likely makes Germany cau-
ropean OEMs in China may make the tious with tariff policies. Chi-
German government more cautious in nese OEMs may increase lo-
implementing aggressive tariff policies. | cal production in Europe to
However, I don't see any immediate re- | achieve their market goals.
sponse from the Chinese government at
the moment. That said, I do think Chi-
nese OEMs could become more aggres-
sive in establishing local production in
Europe in the future, especially if they
want to achieve their ambitious targets
in the European market. That's my per-
spective on this topic.

German Whenever, as has been seen in the past, | When a country imposes tar-
a country imposes tariffs to penalize iffs to penalize imports while
imports while heavily benefiting from benefiting from exports,
exports, there has often been a counter- | countermeasures such as re-
measure in the form of tariffs or other taliatory tariffs are often im-
means to balance this out. plemented to restore balance.

German I believe that, fundamentally, global de- | Global trade and exchange
velopment shows that global trade and have increased prosperity, re-
exchange have been able to increase ducing tension and conflicts,
prosperity on all sides, and that’s the which is a positive direction.
core aim. The more prosperity and Moving towards more tariffs,
growth there is, the less tension we ex- barriers, and protectionism is
perience. Less tension means fewer not beneficial economically,
conflicts, and therefore, overall, this isa | socially, or in terms of secu-
positive direction. Moving towards rity, and this trend is funda-
more tariffs, barriers, and protectionism | mentally negative.
is not a good development—not only
economically but also socially and, be-
yond that, in terms of security. In abso-
lute terms, this trend towards protec-
tionism is fundamentally not a positive
development.

German In the end, this is also a multilateral ne- | Tariffs are being reintro-
gotiation process, and we’ll have to see | duced, but such measures
where it ultimately leads. Tariffs are be- | have always existed in some
ing reintroduced now—something that form. Their increase isn't
had long been reduced. But these beneficial for society, and the
measures have always existed in some future direction remains un-
form, and perhaps they are simply re- certain.
calibrating to a different level. What I
want to emphasize is that it sometimes
seems as though we’re introducing
something entirely new, when in real-
ity, such measures have always been
present. That they are increasing is not
beneficial for society, but we’ll see
where things actually head in the com-
ing years.

German No, I think it was simply very smart. China's innovation strategy,

I’ve followed the EU's anti-subsidy in-
vestigation closely and often couldn’t
see much difference between what
China has done and what we do here.
After all, we also have purchase incen-
tives, bailout packages, short-time work
programs, and all sorts of subsidies. I
understand the motivation to protect the
domestic market in Europe, especially

including subsidies and com-
petitive pricing, mirrors many
of the support mechanisms
seen in Europe, and while
fairness debates may persist,
if it successfully strengthens
their automotive industry, it
will have been a highly effec-
tive approach. The challenge




Appendix

given the extreme price competition in
China, which we can’t keep up with.
That’s understandable, but it’s simply
China’s innovation strategy. Theoreti-
cally, we could do the same.The anti-
subsidy investigation, which is a pre-
cursor to an anti-dumping investigation,
aims to counteract practices where in-
dustries are targeted with below-market
prices to drive them out. I understand
the argument, but I think it’s within
their rights and, ultimately, fair. There’s
an ongoing debate in Europe about
what’s fair and unfair, which I can con-
firm as valid from a European perspec-
tive. But fairness is seen differently in
China; it's a philosophical question of
worldview, and I’d rather not judge it.
If China’s innovation strategy succeeds
in making their automotive industry
highly competitive, and hypothetically,
if it “outcompetes” the European auto-
motive industry, then it will have been
an incredibly successful strategy, re-
gardless of fairness debates. Protecting
our market is a fair response, but it
comes with potential costs—like re-
duced market access for European au-
tomakers in China or a potential loss of
consumer access to affordable Chinese
EVs.

In the end, this is a political question
with no absolute right or wrong. The
situation exists, and the real question is
how we handle it. There’s no straight-
forward answer.

for Europe lies in navigating
this competition, balancing
market protection with the
risk of reduced access to af-
fordable Chinese EVs and
potential retaliatory
measures. Ultimately, how
this situation is handled is a
complex political question
with no clear-cut answers.

German

However, I do believe tensions could
escalate. The relationship between
China and the West hasn’t been this
strained in decades, and that’s concern-
ing. The more the West isolates itself,
the more China will likely do the same.
At this point, they’re capable of sustain-
ing many industries independently.
Short and medium-term, it seems likely
that we’ll see more decoupling or "de-
risking," as countries shift to self-reli-
ance—a trend that was underscored by
events like the Ukraine conflict.

Tensions between China and
the West are likely to rise,
driven by a shift toward self-
reliance and "de-risking"
post-Ukraine conflict.

German

Personally, I see this decoupling as
risky for everyone involved. We’re bet-
ter off as a global community when we
work together, and that’s not just phi-
losophy; it’s reality. For instance, China
can produce solar panels more cost-ef-
fectively than Germany. While there
might be value in protecting German
production, the overall economic efti-
ciency is diminished when everyone
tries to do everything themselves. The
trend toward isolation might ease at
some point, but it’s hard to say when or
how. The upcoming U.S. elections in
November will also play a big role, as
will China’s economic trajectory.

Decoupling could be risky for
everyone, as global coopera-
tion benefits economic effi-
ciency.

English

In my view, tariffs are generally a form
of protection for local industries, and
they can be beneficial in the short term
if there are temporary issues and more
time is needed to strengthen local infra-
structure. In that case, they can offer a
buffer to allow local businesses to be-
come competitive internationally. How-
ever, if the tariffs are set too high or re-
main in place for too long, they can

In my view, tariffs can be
useful in the short term to
protect local industries and
allow them time to
strengthen, but if they're too
high or prolonged, they can
hurt competitiveness and in-
novation in the long run.
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negatively impact the local industry’s
competitiveness and innovation.

6 English Regarding China’s potential response to | If tariffs continue to escalate
tariffs, it’s likely that if the Chinese or significantly impact
government sees these measures as un- China’s industry, we could
reasonable or significantly damaging to | expect a measured but poten-
their industry, they would consider re- tially stronger response from
sponding. While it’s challenging to pre- | the Chinese government,
dict specific actions, China has so far though they’ve remained rel-
remained relatively calm, responding in | atively calm so far.
measured ways rather than escalating
tensions. However, if tariffs continue to
escalate or have a significant impact on
China’s industry, we could expect a
stronger reaction from their govern-
ment.

10 German I don’t really have an opinion on that. Trade restrictions provide a
It’s simply a trade restriction measure temporary price advantage to
intended to make a competing product domestic industries. How-
more expensive, which initially benefits | ever, it's unclear whether this
the domestic industry by giving it a will result in a net positive, as
price advantage. There may also be the long-term effects depend
countermeasures in response. Whether on various factors and coun-
this will ultimately lead to a net positive | termeasures.
for us, I’'m not sure—I honestly don’t
have enough experience to judge that.

11 German Yes, let’s put it this way: regarding the In the case of the USA, it's
USA, I see it as a populist measure. For | seen as a populist measure,
the EU, it’s an issue that needs to be while for the EU, it requires a
discussed to find a reasonable consen- discussion to reach a reasona-
sus. It’s neither good nor bad overall, ble consensus. Overall, it's
but it’s the wrong approach if trade bar- | neither entirely good nor bad,
riers make international trade more dif- | but trade barriers that compli-
ficult or even hinder it altogether. cate or hinder international

trade are the wrong approach.

12 German I think the worst thing that could hap- A trade war would hurt Ger-
pen to us is a trade war, especially for many, especially as it be-
Germany as an export nation. That’s comes more dependent on
why it’s incredibly dangerous. And that | China. While automotive
brings me back to the issue of depend- profits may decline, the real
encies—where are we dependent, and concern is reliance on China
where is China dependent? I believe for raw materials.
we’re already at a point where we’re
more dependent on China than they are
on us. On one hand, you could say, for
example, the profits from the automo-
tive industry, well, that has to be man-
aged somehow. If they’re not as present
in that scale anymore, so be it. But
when it comes to Jonas's topic of raw
materials, we are completely depend-
ent.

12 German So, China isn’t really dependent on China isn’t heavily dependent
whether they can sell vehicles in Eu- on selling vehicles in Europe.
rope or not. With all due respect, I BYD plans to adapt with fac-
don’t believe that’s the case. At the tories in Portugal (2026) and
same time, there are ways out, and I’'m Turkey (2027) to manage
not sure if you saw the interview from trade barriers and continue
about 2, 3 weeks ago, in the Manager expanding in Europe.
Magazin, with the European head of
BYD. She was asked about tariffs and
trade barriers, and she responded by
saying, “Well, it’s just how it is. Euro-
peans are responsible for that.” She
added that it didn’t bother her much be-
cause BYD’s factory in Portugal is set
to start production in 2026, and the one
in Turkey in 2027. As for the next fac-
tory, she didn’t know yet, but they’ll
manage to bridge that year in between.

13 Both personally and as a company, we Tariffs are not the right tool

have taken a clear position that tariffs
are neither a sensible nor helpful tool.
This is not just because we import vehi-

to achieve competitiveness
with Chinese OEMs. There is
also high risks associated
with them, partly because we
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cles, which undoubtedly carries a cer-
tain risk for the German and European
automotive industries. Germany
strongly opposed the tariffs, while
countries like France and others that
have lost market share in China sup-
ported them.

We believe the better approach is to re-
main decisively present in China, keep
up with the pace of technological devel-
opment, and become part of the system.
By leveraging technologies developed
in China and bringing them to other re-
gions, we can remain competitive. The
key is not to build barriers around the
market and hope that tariffs will solve
the challenges.

also export many cars to
China. Additionally, we need
to focus on becoming more
competitive in terms of tech-
nology and speed again.

German

I think we have to find solutions in Eu-
rope, the Europeans have to trade to-
gether with the USA and China and do
so as Europeans and not as individual
countries, because they individually are
too small.

European countries should
unite more to compete with
China and the USA.

German

It takes government intervention in the
West to successfully build up its own
raw material value chain and protect it
from the Chinese, similar to the exam-
ple of green steel.

Western governments need to
intervene to decrease depend-
ency on Chinese raw materi-
als.

German

We’ve shot ourselves in the foot if we
completely eradicate combustion tech-
nology and ignore the fact that nearly
all supply chains for battery electric ve-
hicles run through China. It’s a rather
foolish approach, and as a politician
with an entrepreneurial mindset, I
would break away from this absolutism
and avoid making us entirely depend-
ent. All this talk about reducing de-
pendency on China misses the point,
while at the same time, there’s an actual
push to drive a core domestic industry
into dependency on the Chinese indus-
try and its value chain. Industrial poli-
cies by the EU are, in part, highly ideo-
logically driven regulations. These
work if the market remains global and
open, allowing supply and demand to
operate effectively. However, when the
market is already constrained by limited
supply chains, it’s no longer a free play
of forces. Northvolt for example strug-
gles as they are dependent on Chinese
machines that do not work properly.

By completely eliminating
combustion engines, the West
makes itself highly dependent
on Chinese value chains. This
is a high risk for our econo-
mies which is also shown by
the current example
Northvolt.

German

Now financial incentives in the West
are being ramped up again because it’s
clear that without them, nothing hap-
pens. A lot of money is being spent be-
hind the scenes, with numerous Euro-
pean projects now receiving funding.
So, I believe Europe is actually starting
to increase its support even further.

Western countries seem to in-
crease their financial incen-
tives as they are elementary
for a ramp-up of BEVs.

German

I believe the current target fleet emis-
sions for CO: will be relaxed. It’s be-
coming evident that these targets are
unachievable, even for manufacturers
producing lighter, smaller vehicles, so
some normalization will likely take
place. Will there be a complete shift
away from the overarching goal of elec-
tromobility? I don’t think so, but I do
believe the timelines for these targets
will be extended.

Western countries will likely
extend the CO2 target time-
lines as they are not achieva-
ble for OEMs.

CL3.5:
Interna-
tional
Policy
Outlook

It is anticipated
by several ex-
perts that West-
ern countries
will intensify
their policy ac-
tivities in the
BEV segment,
encompassing
strategic invest-
ments in raw
materials and in-
frastructure, in
addition to fi-
nancial incen-
tives on the sup-
ply and demand
sides. Expert 1
underscores the
imperative for
enhanced collab-
oration among
EU countries to
bolster their
competitive
standing vis-a-
vis China. In ad-
dition, potential
FDI restrictions
for Chinese
companies with
the requirement
for JVs with
Western OEMs
to facilitate a
knowledge trans-
fer were brought
up several times.
Moreover, Ex-
pert 10 posited
that strengthened
recycling regula-
tions in the West
could create in-
direct access to
rare earths. Also,
he sees more rig-
orous policies
governing mate-
rial origins, in-
cluding the im-
plementation of
digital product
passports.
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German If the West were to take emissions re- E-fuels would be a good so-
duction seriously, investing in e-fuels lution for existing fleets if
would be an incredibly effective path, governments invested more
especially regarding existing fleets, in their development.
where there’s tremendous potential. It
still takes quite a long time for the CO-
burden from battery production to be
offset. If we approached this issue with-
out ideology, e-fuels would, in my
opinion, already be a viable option in
Europe, though it’s unlikely to happen
on an industrial scale.

German On the other hand, Chinese OEMs can It is not strategically wise to
now much more easily set up produc- let Chinese OEMs enter Eu-
tion in Europe without partnerships. I rope without a need for stra-
can’t understand this—it seems to me tegic partnerships with do-
that strategic foresight is lacking in the mestic companies.

EU.

German Chinese OEMs can simply shift produc- | Western countries should also
tion to Europe to bypass tariffs. How- demand strategic alliances for
ever, this doesn’t help us gain know- investments from China.
how. A sensible strategy would be to
require joint ventures and strategic alli-
ances for this purpose—just as China
has done in the past.

German I think it’s unrealistic to surpass the To compete with China in the
Chinese in the NEV sector. It might be BEV sector, broad strategic
possible to get back on an equal foot- measures in Europe and the
ing, but that will definitely require stra- | U.S. are necessary.
tegic measures. Securing raw materials,
demanding strategic alliances, and in-
vesting in infrastructure are just a few
examples.

German The West should also consider becom- Western countries should in-
ing a leader in other areas of mobility to | vest in other mobility sectors
continue securing jobs. Public transpor- | to secure employment.
tation could be one such area, for exam-
ple.

German For China, it will be crucial to further China's OEMs need to im-
improve in areas like international busi- | prove in conducting business
ness, particularly mastering aspects internationally.
such as sales, marketing, and after-sales
services. They haven’t yet achieved the
same level of expertise in these areas as
Western OEMs.

German I think there will indeed be a ping-pong | There will be a policy war
play of political actions between the between the West and China
West and China, including tariffs and in the medium-term.
other tools. But in the long-term, both
sides will realize that they will need to
take the competition seriously and al-
low open competition.

German We also need to mention the raw mate- Western countries will also
rials topic. Here, China acted early with | implement supporting poli-
smart policies but there will probably cies for raw materials, similar
also be such strategies from other coun- | to China.
tries as they realize the importance of
rare earths in several sectors.

German I can certainly imagine that, from an Stricter regulations for Chi-
economic perspective, more partner- nese FDIs in the West are re-
ships with Chinese companies will be- alistic.
come necessary in the future. And if the
economy demands it, regulations may
eventually follow suit.

German The topic we mentioned earlier about Regulations regarding prod-
consumers and the origins of materi- uct and material origin will
als—Tlike supply chain laws—has been be strengthened.
widely discussed and criticized. I think
that, in some form, even if somewhat
softened, it will come into effect. Espe-
cially with developments like digital
product passports and battery passports,

I can see complementary regulations
emerging.
German I also believe there will be significant There will be developments

Expert 7 antici-
pates that invest-
ments in charg-
ing infrastructure
in China will
continue to in-
tensify.

Expert 8 asserts
the necessity of
fair pricing of
fossil fuels, in-
cluding the eco-
logical damage
imposed, in or-
der to increase
the attractiveness
of BEVs in the
West without di-
rect purchasing
subsidies.

Expert 3 criti-
cizes the lack of
technological
openness in the
EU and the risk
of creating ex-
cessive depend-
ence on Chinese
value chains by
eliminating
ICEs. He sug-
gests that e-fuels
could be a prom-
ising avenue for
growth if the
government
were to provide
more extensive
support.

Experts 4 and 7
anticipate that
trade tensions
between China
and the West
will intensify in
the future, pos-
ing a risk to the
supply chains of
both parties and
international
wealth.




Appendix

regulation around recycling. This way,
we in the West can indirectly secure ac-
cess to raw materials, for example,
through regulations that prevent inter-
mediary products from being sent to
China for cheaper recycling.

in regulations for battery re-
cycling, also to gain access to
materials.

English

In the near future, I think there are
some risks, especially due to political
tensions, particularly in the relationship
with the US and its allies. These ten-
sions could lead to trade restrictions or
sanctions that disrupt China's ability to
import or export refined minerals,
which could pose a significant risk.

In the near future, political
tensions, especially with the
US and its allies, could lead
to trade restrictions or sanc-
tions, disrupting China’s abil-
ity to import or export refined
minerals, posing a significant
risk to its supply chain.

English

1 believe that, with many of the incen-
tives already utilized, including subsi-
dies, tax exemptions, and plate re-
strictions, the Chinese government
might focus more on regulating vehicle
standards going forward. As mentioned
earlier, many Chinese OEMs compete
heavily on price, which could lead
some to reduce their standards. To
avoid this, I think the Chinese govern-
ment might step in to regulate the mar-
ket to prevent excessive price competi-
tion, although I'm not entirely certain
about this.

With many incentives like
subsidies and tax exemptions
already in place, the Chinese
government may shift focus
toward regulating vehicle
standards to prevent exces-
sive price competition among
OEMs and maintain quality.

English

And also, I think the Chinese govern-
ment might, you know, emphasize a bit
on the charging infrastructure because
the vehicle is already populating in, to
some extent. So, the charging infra-
structure could be a kind of the, we call
it a new type of infrastructure in China.
The traditional one is the building of
bridges and highways, and the charging
infrastructure is kind of the new type of
infrastructure.

The Chinese government may
also emphasize expanding
charging infrastructure as EV
adoption grows, viewing it as
a "new type of infrastructure"
alongside traditional projects
like bridges and highways.

English

But in the traditional sense, like the
subsidies will reduce in the future. So
it's a very clear trend. Then, the reduc-
tion of the subsidies, increasing regula-
tion on product quality, and the devel-
opment of charging infrastructure will
become the mainstream. Additionally,
carbon neutrality will play a significant
role, with electric vehicles being a key
part of the competition in this area.

Subsidies are set to decrease,
while stricter product quality
regulations, expanded charg-
ing infrastructure, and a focus
on carbon neutrality will
shape the industry's future,
with EVs playing a central
role in sustainability efforts.

German

Yes, we are constantly polluting our en-
vironment with full awareness of what
we are doing—climate warming—and
we simply allow it to continue. On top
of that, this oil often comes from coun-
tries that have been prominent in the
news, leading to extreme wealth that
goes far beyond superficial luxuries like
gold-plated steaks. It raises questions
about where the real value creation lies.
All this money flows into states that, in
some cases, contribute to conflicts
around the world, and we persistently
pollute the atmosphere, fully aware of
the destruction we’re causing. And yet,
we don’t charge anything for it.

We knowingly pollute the en-
vironment, contributing to
climate change, and allow it
to continue. Oil wealth often
flows to countries involved in
global conflicts, raising ques-
tions about where real value
creation lies. Despite the de-
struction caused, we don’t ac-
count for the environmental
costs.

German

We allow this, and these are costs as
well. In that sense, it’s what I’d call a
form of subsidy because we tolerate
this environmental pollution. There’s
no meaningful comparison between
these technologies. From an economic
perspective, the right approach would
be to say that if a product isn’t priced at
its true cost, it gets overused beyond the

By not factoring the true en-
vironmental costs into fuel
prices, fossil fuels remain too
cheap. Gradually increasing
prices to reflect these costs
would make combustion en-
gine vehicles more expensive
and highlight their environ-
mental impact.
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optimum. This is exactly what’s hap-
pening with fossil fuels because no one
includes the cost of climate change in
the CO2 emissions and, therefore, in its
use. It’s simply too cheap—essentially
given away. There are some taxes, but
they are nowhere near what they should
be in purely economic terms. The sim-
plest solution would be to factor the
true cost of environmental damage into
the price per liter of fuel, gradually
making it more expensive. Then we’d
all realize that driving combustion en-
gine vehicles has become far too costly.

German

I’m now driving with an electric motor,
which would naturally be the approach
that supports technological openness, as
promoted by some other parties. How-
ever, this direct path—where the true
environmental cost would be factored
into fuel—is politically untenable in to-
day’s Western democracies. We've seen
the backlash, like the Yellow Vest pro-
tests in France. Since this route is
closed, the strategy has shifted to an in-
direct method. This alternative ap-
proach targets the automotive industry,
which has lost some of its lobbying
power. By imposing CO2 penalties on
automakers for the emissions of the ve-
hicles they sell, they’re now punished
for each CO2-emitting car. This method
is, at best, an indirect way to achieve
the desired environmental effect, but
it’s politically feasible since it lacks
strong lobbying opposition and is less
visible to the average citizen.

Directly factoring environ-
mental costs into fuel prices
is politically difficult, so CO-
penalties on automakers are
used instead. This indirect ap-
proach achieves environmen-
tal goals with less public op-
position.

German

If T ignore all of this, I get the impres-
sion that there’s a fairly priced, stand-
ard technology—the combustion en-
gine—that serves as the default, allow-
ing me to continue using it at "fair"
prices with all costs supposedly ac-
counted for. In contrast, electric vehi-
cles appear as an inferior technology re-
quiring artificial, ideologically driven
support to be even remotely viable.
Then, liberal arguments about techno-
logical openness are used to argue that
electric vehicles are a fantasy, an ideo-
logical push, and unnecessary, claiming
they've already "proven" to be ineffec-
tive. This entirely overlooks that we
permit massive environmental pollution
without factoring in its real costs. If we
did that—if a liter of fuel cost €5 or if
we adopted e-fuel prices at that level—
the situation would immediately be
clear. We would have a truly fair mar-
ket where market forces could operate
properly. But because I don’t create this
fair market by allowing fuel to remain
artificially cheap, there is still a need
for intervention.

Combustion engines seem
fairly priced, while electric
vehicles are seen as reliant on
ideological support. This ig-
nores the true environmental
costs of fuel. If fuel prices ac-
counted for these costs, the
market would be fair, and
electric vehicles would be
more competitive.

German

This idea is far too complex for the typ-
ical one-dimensional communication
today. But it's wrong to assume we cur-
rently have a functioning, fair market
and that subsidies for electric vehicles
are there simply to push an ideology.
No, the subsidies exist to counterbal-
ance the advantage given to the old
technology, which isn’t fairly priced.
Let’s remember, we’re talking about
fossil fuels derived from oil sourced

The idea of fair pricing is too
complex for today's one-di-
mensional communication.
Subsidies for electric vehicles
aren’t about pushing ideol-
ogy; they counterbalance the
unfair advantage of fossil
fuels, which are underpriced
and sourced from uncertain
regions. Meanwhile, EVs ide-
ally run on green electricity,




Appendix

from unknown places around the world,
transported in massive tankers. In con-
trast, the electricity for EVs ideally
comes from green sources in Germany,
like wind turbines, even though we
struggle to build the power lines needed
in the south. This situation is extremely
unfair, yet it doesn’t appear that way in
the public discussion.

yet this imbalance is rarely
acknowledged in public dis-
cussions.

4 German If I could predict that, I"d be sitting ina | China’s response to geopolit-
much higher-paid, more influential po- ical tensions is often meas-
sition—though I’m certainly not poorly | ured and strategic. Their ap-
compensated or in an unimportant role! | proach is highly data-driven,
But that’s really the million-dollar where they carefully consider
question. I think China’s responses are the outcomes of each action,
often quite subtle. For example, they focusing on achieving spe-
didn’t immediately impose tariffs on cific objectives without un-
imports in response to recent EU ac- necessary escalation.
tions. There was some talk about a po-
tential 25% import duty on vehicles
over 2.5 liters of engine capacity as a
warning to the EU Commission, essen-
tially saying, "If you do something, we
might respond." However, they didn’t
follow through. Instead, they targeted
French brandy with taxes, likely be-
cause France was seen as pushing for
the investigation due to its limited busi-
ness interests in China beyond its do-
mestic auto industry.China tends to take
a very calculated approach, focusing on
the outcomes. I believe they’re highly
data-driven in their decisions, looking
closely at what each action will
achieve. For instance, imposing taxes
on larger German-engineered vehicles
might not benefit them, whereas target-
ing French exports could make a point
without significant impact on them-
selves.

4 German In the end, there are numerous complex | The situation is highly com-
factors at play: diplomatic strategies, plex, with diplomatic strate-
trade policies, and international rela- gies, trade policies, and inter-
tions all matter deeply in how things national relations all playing
develop with China. Finding the right pivotal roles.
balance and exercising diplomatic fi-
nesse is crucial, but it’s a very challeng-
ing task, one that many people are
likely better suited to handle than I am.

It’s a fascinating situation to follow,
though.

10 German What I’'m observing is that the EU The EU is becoming more
seems more inclined to try and keep the | cautious about Chinese in-
Chinese out entirely, especially depend- | volvement in critical sectors,
ing on what’s defined as critical infra- such as port facilities, due to
structure. For instance, when it comes concerns over national secu-
to areas like port facilities, the EU ap- rity and influence. For Ger-
pears more cautious about allowing many, with its automotive in-
Chinese involvement. The question for dustry being a key strategic
Germany, with the automotive industry | sector and employer, there's a
being such a strategic sector and major question of whether similar
employer, is whether it might be caution will apply, particu-
viewed similarly. larly as global competition

intensifies.

10 German Joint ventures were indeed a way to lo- In the EU, there is a clear

calize and, to some extent, gain access
to foreign know-how, but I don’t see
any efforts in the EU to extend that
kind of opportunity to the Chinese. In-
stead, there seems to be a trend towards
excluding them entirely or making them
uncompetitive, through tariffs and other
measures. In the EU, few countries—
perhaps Hungary, where Chinese facto-
ries are being built—seem open to this,

shift towards limiting Chi-
nese involvement, with coun-
tries like France, Italy, and
Germany focusing on exclu-
sion rather than collaboration
through joint ventures. While
Hungary may be an exception
with Chinese factories, most
EU nations seem more fo-
cused on protecting their
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whereas countries like France, Italy,
and Germany appear more focused on
keeping them out and not facilitating
market entry through joint ventures.

markets from Chinese com-
petition.

11 German I don’t believe we will resort to joint Local content policies will re-
ventures. Instead, we’ll impose local quire companies to source lo-
content policies, which already exist to- | cally for automotive applica-
day, requiring them to demonstrate how | tions. Chinese companies
much they source locally for specific with facilities in Europe will
automotive applications. Local firms, comply, and as more Chinese
however, could also be Chinese compa- | firms enter the market, their
nies with manufacturing and develop- suppliers will follow.
ment facilities in places like the Czech
Republic, as they also fall under local
regulations. This shift will definitely
happen—as more Chinese companies
enter our markets, more Chinese suppli-
ers will naturally follow.

11 German The Chinese will certainly continue fo- Chinese companies are ex-

cusing on overseas markets, and the
question then is where there is currently
the least political resistance and the
greatest market potential—such as Af-
rica. We’re already seeing that coun-
tries like those in Africa, or states like
Iran, Belarus, and so on, are increas-
ingly filled with Chinese cars.

panding into markets with
low political resistance and
high potential, such as Africa,
Iran, and Belarus, where their
cars are increasingly present.
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Appendix 13: Sino-Foreign joint ventures, 1983—-1992 (Yuan Jia-Zheng and Carles
Braso Broggi 2023)

Domestic

Partners

Foreign

Joint Ven-

ture

Location

Participation

Domes-

tic (%)

For-
eign

(“e)

tive

BAIC Jeep Ameri- | USA Beijing Jeep | 1983 | Beijing 68,65 31,35
can Motors Corporation
Corporation (BJC)
(AMC)
SAIC Volkswagen | Ger- Shanghai 1984 | Shanghai 50 50
many Volkswagen
(SVW)
GAC Peugeot France | GAC- 1985 | Guangzhou | 66 34
Peugeot (Guang-
dong)
Nanjing Fiat-IVECO | Italy Nanjing- 1985 | Nanjing 50 50
Automo- Iveco
tive (NAVECO)
Chong- Isuzu Japan Qingling 1985 | Chongqing | 77 27
qing Isuzu
Qingling
Automo-
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FAW Volkswagen | Ger- FAW-VW | 1991 | Changchun | 60 40
many (Jilin)
Dongfeng | Peugeot Cit- | France | Shenlong 1992 | Wuhan 50 50
roen Limited (Hubei)
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Appendix 14: Sino-Foreign joint ventures, 1993-2001 (Yuan Jia-Zheng and Carles

Braso Broggi 2023)
Partners
Domestic Foreign

Foreign

country

Joint Ven-

ture

Year

Loca-

tion

Participation

Domestic For-

(“e)

Changan Suzuki Japan Chongqing | 1993 | Chong- 51 49
Changan- qing
Suzuki
Dongfeng Nissan Japan Zhengzhou | 1993 | Wuhan 79 21
Nissan (Hubei)
Chang’an Suzuki Japan Chang’an | 1993 | Chong- 51 49
Suzuki qing
Nanjing Fiat Italy Nanjing 1995 | Nanjing 50 50
Yuejin Fiat
Changhe Suzuki Japan Changhe | 1995 | Jingde- 51 49
Suzuki zhen
(Jiangxi)
Fujian Yulon Tai- Fujian 1995 Fu- 50 50 Fujian
Automo- wan Yulon jian Auto-
tive motive
FAW | Volkswagen | Germany | FAW-VW- | 1996 | Chang- 60 40
Audi chun (Ji- (which
lin) 10 is
Audi)
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Dongfeng | UD Trucks Japan Dongfeng | 1996 | Guang- 50 50
Motors Nissan Die- zhou
sel Motor (Guang-
(DND) dong)
SAIC GM USA Shanghai | 1997 | Shang- 50 50
GM Wuling hai
Jiangsu Benz Germany Yaxing 1997 | Yang- 50 50
Yaxing Benz zhou
Motor & (Jiangsu)
Coach
GAC Honda Japan Guangqi 1998 | Guang- 50 50
Honda zhou
(Guang-
dong)
FAW Toyota Japan FAW 1998 | Chang- 50 50
Toyota chun (Ji-
lin)
Tianjin Toyota Japan Tianjin 2000 | Tianjin 50 50
Xiali Toyota
GAC Isuzu Japan Guangzhou | 2000 | Guang- 51 49
Isuzu zhou
(Guang-
dong)
Chang’an | Ford-Mazda | A, Japan | Chang’an- | 2001 | Chong- 50 50
Ford qing
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Appendix 15: Independent Chinese Automobile manufacturers (Yuan Jia-Zheng and

Carles Braso Broggi 2023)

Company Complete Year foun-  Location Property Main prod-
name dation uct category
Great Wall Great Wall 1984 Baoding Private Commercial
Motor Auto- (Hebet) and passen-
mobile Man- ger cars
ufacturer
Geely Geely Auto- | 1986 Hangzhou Private Passenger
motive Com- (Zhejiang) cars
pany
Brilliance Brilliance 1992 Shenyang State Commercial
Auto Group (Liaoning) and passen-
ger cars
Lifan Lifan Group | 1992 Chongging Private Commercial
and passen-
ger cars
BYD BYD Auto- | 1995 Shenzhen Private Commercial
motive Com- (Guangdong) (bus) and
pany passenger
cars
Chery Chery Auto- | 1997 Wuhu (An- | State Passenger
mobile Com- hui) cars
pany
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Appendix 16: Home country supplier share of popular BEV models (MarkLines 2024a)

Model =

al

[ L6 Pro (4WD) (China) | Model Y (4WD) (Chi... || Model Y (Germany) | ~

| Model Y (RR) (China) || Model Y (USA) [ Model Y (usA)
| Model Y Performan... || Wenjie M7 (4WD) (.. || Wenjie M7 (China)
| Wenjie M7 (RR) (Ch... || Y (FF) (China) | Y Plus (FF) (China)
Count of Country Column Labels -~
Row Labels T Australia Austria Canada China France Germany Hong Kong India Ireland Israel Italy Japan Netherlands Norway Portugal South Korea Spain Sweden Switzerland Taiwan UK USA Grand Total
= Dolphin (FF) (China)
2022 51 1 1 4 57
2023 33 1 34
2024 17 2 2 1 1 23
= Dolphin (Thailand)
2024 7 7
=1D.3 (Germany)
2020 6 1 1 1 2 12
2021 712 70 2 3 8 8 2 1 2 115
2022 1 14 103 2 3 2 2 28
2023 1 1 14 103 5 3 2 3 4 37
2024 1 7 2 3 3 16
=1D.3 (Germany)
2022 1 8 2 1 12
2023 1 1 8 1 12 1 15
2024 1 7 1 1 10
=1D.3 (RR) (China)
2022 9 1 3 1 1 15
2023 23 1 1 1 26
2024 8 1 3 1 13
Model = %
| L6 Pro (4WD) (China) || Model Y (4WD) (Chi... || Model Y (Germany) |~
| Model Y (RR) (China) || Model Y (USA) || Model Y (usA) |
| Model Y Performan... || Wenjie M7 (4WD) (... \ Wenjie M7 (China) |
| Wenjie M7 (RR) (Ch... || Y (FF) (China) || Y Plus (FF) (China) |
v
Count of Country Column Labels -
Row Labels T Australia Austria Canada China France Germany Hong Kong India Ireland Israel Italy Japan Netherands Norway Portugal South Korea Spain Sweden Switzerland Taiwan UK USA Grand Total
=16 (4WD) (China)
2024 27 3 1 6 37
=L6 (WD) (China)
2024 1 1
=16 Max (4WD) (China)
2024 4 1 2 7
=1L6 Pro (4WD) (China)
2024 5 1 1 7
=/Model Y (4WD) (China)
2021 4 1 5
2022 1 24 2 1 5 33
2023 1 121 3 4 1 1 1 1 36
2024 6 1 11 9
=Model Y (Germany)
2021 1 1
2022 1 8 24 1 2 2 2 40
2023 1 1 2
2024 1 1 1 3
=Model Y (RR) (China)
2021 186 5 2 1 4 1 7 107
2022 1 24 2 2 1 1 1 1 3 36
2023 1 122 2 6 1 1 1 5 Il
2024 9 1 3 1 4 19
=Model Y (USA)
2021 2 1 2 6 4 3 7 25
2022 1 5 7 5 20 3 3 2 12 2 2 9 62
2023 1 3 10 1 16 2 2 2 1 4 1 10 54
2024 2 7 2 2 2 1 1 1 1 1 1 22
=Model Y (USA)
2022 1 1
2023 1 1
2024 1 1
=Model Y Performance (4WD) (China)
2022 1 1
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Model = %
| L6 Pro (4WD) (China) || Model Y (4WD) (Chi... || Model Y (Germany) | ~
| Model Y (RR) (China) || Model Y (USA) || Model Y (usA) ]
| Model Y Performan... || Wenjie M7 (4WD)(... || Wenjie M7 (China) |
[ Wenjie M7 (RR) (Ch... | Y (FF) (China) | Plus (FF) (China) |
v
Count of Country Column Labels - |
Row Labels 7 Australia Austria Canada China France Germany Hong Kong India lreland lsrael Italy Japan Norway Portugal South Korea Spain Sweden Taiwan UK USA Grand Total
=Wenjie M7 (4WD) (China)
2022 26 46
2023 102 6 2 112
2024 20 2 24
=Wenjie M7 (China)
2022 8 2 10
2023 2 2
2024 14 4 2 20
=Wenjie M7 (RR) (China)
2022 26 26
2023 100 4 2 108
2024 2 4 2 34
=Y (FF) (China)
2021 6 3 2 12
2022 14 1 15
2023 6 2 9
2024 1 3 15
=Y Plus (FF) (China)
2022 15 15
2023 22 2 1 25
2024 27 2 3 32
Grand Total 6 1 15 895 42 263 3 3 2 5 20 40 3 4 1 38 26 18 1497
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Appendix 17: Tariffs, Pre- and Post-WTO Membership (Holweg, Luo, and Oliver 2009)

Before entry into WTO After entry in WTO

from foreign carmakers

Tariffs 200% in 1980s 25% by 2006
80-100% in 1990s
Import quotas 30,000 vehicles a year allowed Quota increased by 20% a year,

phased out by 2006

Local content re-

quirements

40% in first year of production,
increasing to 60% and 80% in
second and third years, respec-
tively

No local content ratio require-

ment

Auto financing for
Chinese domestic
costumers

Foreign, nonblank financial in-
stitutions prohibited from
providing financing

Foreign, nonblank financing per-
mitted in selected cities prior to
gradual national rollout

Foreign participation
in sales and
distribution

Limited to wholesaling through
joint ventures; prohibited from
consolidating sales organizations
of imports, joint ventures

Will by 2006 be allowed to own
vehicle wholesale, retail organi-
zations, integrated sales organi-
zations




