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Innovation dynamics in the automotive industry

Insights based on firm-level microdata on the current positioning of top EU players

and their global competitors

HIGHLIGHTS

— At current R&D growth rates, Chinese
automotive firms will soon catch up with
or overtake current EU, US and Japanese
corporate leaders in automotive R&D

Many R&D-intensive Chinese automotive
firms are operating at a loss in contrast
to the high profitability of leading EU
firms

1. Purpose

The objective of this brief is to present an analysis of
the innovation dynamics within the global automotive
industry based on JRC firm-level microdata, comparing
European Union (EU) firms to their global competitors.
The analysis looks at R&D trends using the sector’s top
global players from the 2023 EU Industrial R&D
Investment Scoreboard, examines past financial
performance and analyses participation in startups via
corporate venturing.

2. Context

Fierce competition, production overcapacity and a
saturated market! characterise the conventional global
automotive business?. Across the industry, electric
motor powertrains are displacing internal combustion

 apart from some sales growth potential in emerging markets for lower-
end vehicles.

2 See: Innovation and competition in the automotive industry (Parts 1, 2 &
3) by P. Immenkétter and M. Kleinheyer at the Flossbach von Storch
Research Institute, 2023-24; The Future of the Automotive Industry:
Dangerous Challenges or New Life for a Saturated Market? A. Simonazzi, J.
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— Corporate venture capital has become an
important tool for automotive firms to tap
into high-potential, startup-driven
innovation

Most corporate venture capital investment
by EU automotive firms goes to the US -
indicative of the less-developed EU VC
market for scale-up financing

engines, typified by the rise of Tesla. Additionally, the
integration of digital functionalities into vehicles,
particularly led by China, is reshaping the industry
landscape, with new electric vehicle (EV) producers
such as BYD, Nio, Xpeng, and Geely emerging to

compete with incumbents. Stringent emission
regulations, evolving transportation policies and
changes in consumer preferences look set to

accelerate this further. Automotive firms also face
supply chain vulnerabilities for EV components and
critical raw materials as a result of rising geopolitical
tensions. At the same time, the automotive business is
evolving beyond the traditional distribution-sales-
service model to harness revenue from new trends
that are displacing traditional vehicle ownership and
travel practices.

For the moment, the EU automotive sector is
demonstrating resilience. It is well-endowed with

Carreto Sanginés and M. Russo at the Institute for New Economic Thinking
(2020); and A difficult new world, Simon Wright EIU Special Report on the
car Industry (April 2023).
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https://www.flossbachvonstorch-researchinstitute.com/en/studies/?tx_news_pi1%5BoverwriteDemand%5D%5BtxFvsteamAuthor%5D=5
https://www.flossbachvonstorch-researchinstitute.com/en/studies/?tx_news_pi1%5BoverwriteDemand%5D%5BtxFvsteamAuthor%5D=5
https://www.flossbachvonstorch-researchinstitute.com/en/studies/?tx_news_pi1%5BoverwriteDemand%5D%5BtxFvsteamAuthor%5D=5
https://www.flossbachvonstorch-researchinstitute.com/en/studies/?tx_news_pi1%5BoverwriteDemand%5D%5BtxFvsteamAuthor%5D=9
https://iris.unimore.it/bitstream/11380/1224636/1/Simonazzi-Carreto-Russo_2020%20INET%20WP_141-s.pdf
https://iris.unimore.it/bitstream/11380/1224636/1/Simonazzi-Carreto-Russo_2020%20INET%20WP_141-s.pdf

manufacturing capacities, skilled workers and capital
and continues to be highly profitable. It accounts for a
high and widespread share of regional manufacturing
employment, and it has a big trade surplus, which
stood at €96 billion in 20223. Moreover, the
headquarters of 5 of the top 15 auto manufacturers
by global car sales are located in the EU (VW 2™
Stellantis 4%, BMW 9™ Mercedes 11" Renault 12%)4.

EU automotive firms still lead globally in R&D
investment®. Five EU firms —four carmakers and one
tier 1 supplier — are among the top 10R&D investors.
They account for €41 billion (60%) of the €73 billion
total for the global top 10 automotive R&D investing
firms in 2022. Despite these investment levels, the
future competitive position of EU automotive firms
cannot be taken for granted and there are doubts as
to whether current strengths are sufficient to maintain
or enhance their competitiveness in the face of
ongoing transformations. The European automotive
industry must master the twin transition (shift towards
digital business models and electric vehicles) to assure
Europe’s future industrial leadership®.

Given its strategic importance, the EU automotive
industry has become a focal point for policy and
politics. Policy action, when needed and justified, must
be informed by the best evidence on current trends
and likely scenarios. This policy brief therefore aims to
provide policymakers with insights into the
performance and innovation dynamics of firms in the
automotive sector, including the main car producers
and their suppliers, positioning the EU within a global
comparative context.

3. Messages

#1 At current R&D growth rates, Chinese
automotive firms will soon catch up with or
overtake EU, US and Japanese R&D leaders

This section analyses the key contributors to growth
among the firms listed under ‘automobiles & parts’ in
the top 2 500 R&D investing firms.

3 Calculations based on Eurostat’s FIGARO tables, accessible at:
https://ec.europa.eu/eurostat/web/esa-supply-use-input-tables/overview.
“The others being in Japan (Toyota 1%, Honda 7t", Nissan 8%, Suzuki 13t),
the US (GM 5™, Ford 6, Tesla 14t), China (Changan 10%", Geely 15%) and
South Korea (Hyundai 3'9) — see worldwide car sales by manufacturer
(consulted on 8.4.2024).

5 Nindl, E., Confraria, H., Rentocchini, F., Napolitano, L., Georgakaki, A.,
Ince, E., Fako, P., Tuebke, A., Gavigan, J., Hernandez Guevara, H., Pinero
Mira, P., Rueda Cantuche, J., Banacloche Sanchez, S., De Prato, G. and
Calza, E., The 2023 EU Industrial R&D Investment Scoreboard, Publications

Table 1: Top 40 automotive corporate R&D investors in
2022

Company HQ |R&D 2013 R&D 2022 [ Net Sales 2022 | Profits 2022
VOLKSWAGEN DE 12185 15945(1 235471 17903
TOYQTAMOTOR P 6682 se0g |INEET5T5 18891
GENERALMOTORS us 6945 7561 [ 120921 8352
MERCEDES-BENZ DE 5582 7175 [N 126507 16431
ROBERTBOSCH DE 4828 s310(l 74378 2930
HONDAMOTOR P 4654 &102 (I 117214 5413
BMW DE 4972 6053 [N 120260 11830
FORD MOTOR us 6174 6018 | 121940 4842
STELLANTIS NL #N/A 5604 I 52168 16895
NISSAN MOTOR P 3674 3620l 73462 2555
DENSO P 2706 3616 |l 44378 2960
CONTINENTAL DE 1991 2442 |l 33233 690
TESLA us 224 2372 |l 62848 10514
SAIC MOTOR CN 799 2352l 78948 1211
HYUNDAI MOTOR KR 1424 2255 [ 96336 6637
ZF DE 847 2245l 36937 935
BYD CN 340 2140 | 45944 2521
RENAULT FR 1824 2037 . 42797 =234
FORVIA FR 347 1873(0 22953 408
VOLVO SE 1457 1821 M 35255 3711
GEELY SWEDEN HOLDINGS |SE #N/A 1574l 24622 1689
AISIN P 1060 1552 (M 30523 422
DAIMLER TRUCK DE #N/A 1495 Il 42961 3049
TATAMOTORS IN 1013 1484 . 27723 1228
DEERE us 1425 1475 [l 40256 7736
RIVIAN AUTOMOTIVE us #N/A 1426 1279

SUZUKIMOTOR P 933 1426 (M 32179 2413
CATERPILLAR us 1974 1399 |l 45848 6760
CRRC CHINA CN 492 1396 [l 24553 1471
GREATWALLMQTOR CN 228 1373 | 14611 568
VALEQ FR 791 12900 18066 598
NIO CN #N/A 1184l 5555 -1763
CUMMINS us 675 R 21659 2061
GEELY AUTOMOBILE CN 51 946l 16682 204
HYUNDAI MOBIS KR 324 927 35084 1370
MAZDAMOTOR P 729 887l 26529 982
APTIV GB 1245 873l 13628 984
SANY HEAVY INDUSTRY CN 182 28|l 8764 507
ISUZU MOTORS P 489 825(l 22153 1756
DONGFENG MOTOR CN 222 822l 10447 -681

Source: The 2023 EU Industrial R&D Investment Scoreboard. European
Commission, JRC/DG RTD. Notes: (1) R&D, net sales and profits expressed
in millions of euro deflated to 2015 prices. (2) We only analysed firms
belonging to the top 2 500 R&D investing firms, classified as ‘Automobiles
& Parts’ in an adapted version of the Industry Classification Benchmark.

In 2022, incumbents, mostly headquartered in the EU,
US or Japan, still dominated in terms of sales, profits
and R&D. Table 1 shows that R&D investment by the
top 10 performers from Volkswagen to Nissan was
around 5 times higher than the bottom 20. Their sales
were 4 times higher, and profits 6 times higher.

Office of the European Union, Luxembourg, 2023, doi:10.2760/73822,
JRC135576.

6 The US leads global R&D expenditure in information & communication
technology (ICT) services and health, with China partially overtaking the EU
in ICT services and a substantial number of large firms in health. The EU
has technological vulnerability in biotech, internet of things and advanced
materials. In Al and big data, they are compounded by economic and trade
vulnerabilities (see Kroll, H., Assessing Open Strategic Autonomy,
Publications Office of the European Union, Luxembourg, 2024,
d0i:10.2760/767279, JRC136359).


https://ec.europa.eu/eurostat/web/esa-supply-use-input-tables/overview
https://eceuropaeu.sharepoint.com/teams/GRP-IID/Shared%20Documents/Automotive%20Sector/AutomotiveBrief(s)/worldwide%20car%20sales
https://op.europa.eu/en/publication-detail/-/publication/1e5c204f-9da6-11ee-b164-01aa75ed71a1/language-en

Table 2. Top 10 R&D growth contributors in the
automotive sector in 2021 and 2022

Company HQ | R&D R&D Absolute %
2021 2022 change change
VOLKSWAGEN DE | 13906 15945 2039 15%
GENERAL MOTORS Us | 6551 7561 1010 15%
BYD CN | 1216 2140 924 76%
FORVIA FR 1129 1873 744 66%
TOYOTA MOTOR JP | 7870 8608 738 9%
NIO CN | 506 1184 679 134%
ROBERT BOSCH DE | 5647 6310 663 12%
STELLANTIS NL | 5236 5694 458 9%
LI AUTO CN | 373 754 381 102%
VOLVO SE 1454 1821 367 25%

Source: The 2023 EU Industrial R&D Investment Scoreboard. European
Commission, JRC/DG RTD. Notes: (1) R&D expressed in millions of euro
deflated to 2015 prices. (2) The top 3 percentage increases are highlighted
in green.

However, new entrants such as Tesla, BYD, Geely, Nio
and Rivian have increased R&D investment by an order
of magnitude or more since 2013. Table 2 shows this
growth from 2021 to 2022. Among the top 10, 2
Chinese EV firms, Nio and Li Auto, which are less than
10 years old, more than doubled R&D investment in 1
year. Other Chinese firms, such as BYD, and French tier
1 auto supplier Forvia also increased their R&D

Figure 1 plots the 2018-2022 compound annual R&D
growth rate against average R&D investment for most
automotive corporates in the 2023 R&D Scoreboard’.
The linear regressions in Figure 1 (dotted coloured
lines) group companies by their headquarter region,
revealing significant differences between those from
China, the US and the EU. Even though Chinese firms
still lag behind in absolute R&D investment, their
annual 15-18% growth rate contrasts with a flat trend
for EU firms. The main cause of this flat trend over
these 4 years were reductions in R&D investment
which EU automotive firms reported for 2020, a year
dominated by COVID-19, followed by a subsequent
return to pre-COVID-19 growth rates.

The average annual R&D growth rate in this sample
comprising most Scoreboard automotive firms was
6%, with 34 firms exhibiting a rate twice as high as
this average. Within this more dynamic group, 22 firms
are Chinese, 6 are from the US and only 2 are
European (Forvia and Stellantis). It remains to be seen
whether the specific R&D areas in which Chinese firms
are investing will align with future technology

expenditure by significantly more than their demands. If they do, Chinese firms will become serious
counterparts. contenders for market dominance in the future.
LIAUTO o EU
2 60 ° Us
oF o China
S
N o XPENG ° Japan
0 o o South Korea
= 40
IS Other Europe
§ GREAT WALL MOTOR ROW
E NIO
o 20 fo) BYD
D TESLA
% o ® O‘o O O STELLANTIS
O O GEELY AUTOM ILE
-8 —_——— —o_o_ o __ _ o o @ANQHOU R)TOM(QL oLV IgVOLKSWAGEN
5 ° a 20> o T___? — HINANOTOR s o QTR
8_ 0 -o(%_-q Ry o L o-O o—o— O%ﬁmm - TA.};N;O;SR'S ''''' % IS S
e F DES-BENZ
g o0 O o o ° o Oo O CONTINENTAL O FolD usror
O O ReNAULT
o o o °
-20 o
T T T T
50 500 5000 20000

Average R&D investment 2018-2022, € million

Figure 1. R&D Growth 2018-2022 vs average R&D investment 2018-2022 (log)
Source: The 2023 EU Industrial R&D Investment Scoreboard. European Commission, JRC/DG RTD. Notes: (1) R&D expressed in millions of euro (deflated to
2015 prices). (2) Colours represent different countries/regions. (3) The observations named in the graphs are centred around notable performers in
various categories: Top 10 R&D performers, top 10 patent applicants, top 10 growth companies from 2021 to 2022.

7To facilitate comparison, Figure 1 excludes firms with R&D intensity (R&D
investment divided by net sales) of over 70%.



#2 Many R&D-intensive Chinese firms are
operating at a loss in contrast to the high
profitability of leading EU firms

Figure 2 plots firms’ R&D intensity (R&D investment
divided by net sales) against profitability, for the same
firms and time period as in Figure 1. While EU, US,
Japanese and South Korean firms recorded profits
over the 2018-2022 period, several R&D intensive
(>10%) Chinese firms such as Nio, Li Auto or Xpeng
were loss-making (as plotted on the left of Figure 2).
For comparison, the magnitude of Nio’s losses from
2018 to 2022 exceeded that of Renault’s profits. While
it is not uncommon for newcomers to invest heavily in
R&D over long periods before achieving break-even (it
took Tesla 17 years to become profitable), the sheer
number of mainly Chinese firms in this situation is
remarkable.

Transforming the automotive sector requires
substantial R&D effort. The previous sections have

shown that large incumbent R&D players have past
profits to finance such a transformation. For
newcomers and smaller firms, the challenges are
different. Sustaining such substantial investment over
long loss-making periods is only feasible when there
are patient investors with deep pockets willing to wait
for a return on their investment. This begs the question
of who these investors are in the case of Chinese firms
and whether they are private or public, domestic or
foreign. In the case of the EU, it is known that, in
general, there is a dearth of patient capital compared
to the US and China, and there is also a significant
scale-up financing gap between the EU and the US®.
This might prove to be a deterrent for new potential
EU-based players analogous to US and China-based
newcomers. Another concern is that smaller EU-based
tier 2 and tier 3 suppliers are still highly linked to the
internal combustion engine value chain and are
struggling operationally and financially to make the
switch to the EV-based value chain®.

407 o EU ° US
* China o Japan
o © South Korea Other Europe
Al
RoW
8, 30 o (0}
(o]
)
Al
? Nio QO FERRARI
2 504
£ 20
c
oy XPENG o
()]
]
o LIAUTO
g 1 o 7] 9 O DENSO
g GUANGZHOU or?oau.so FORVIA O conmnenma .
E 5 - (\b ll w@gw@ o) chn MOTOOR O voud Testa
o0 ) O HYUNDAIMOTOR
14 o go ?
T T T T T
-1000 0 1000 2000 3000 4000

Average operating profit 2018-2022, € Million

Figure 2. R&D intensity 2018-22 (%) vs profits 2018-2022

Source: The 2023 EU Industrial R&D Investment Scoreboard. European Commission, JRC/DG RTD. Notes: (1) R&D and Profits expressed in millions of euro
(deflated to 2015 prices). (2) Colours represent countries/regions. (3) The observations named in the graphs are centred around notable performers in
various categories: Top 10 R&D performers, top 10 patent applicants, top 10 growth companies from 2021 to 2022. (4) The top 9 companies by average
profits (> €4 000 million) in 2018-2022 are not included in this figure to enhance visibility of the spread of profit-making and loss-making companies

8 Quas, A., Mason, C., Compafid, R., Gavigan, J. and Testa, G., Tackling the
Scale-up Gap, €30 948 EN, Publications Office of the European Union,
Luxembourg, 2021, ISBN 978-92-76-46712-0, doi:10.2760/982079,
JRC127232.

either side of the zero line.

 European Commission, ‘Transition pathway for the EU mobility industrial
ecosystem’



https://ec.europa.eu/docsroom/documents/57674
https://ec.europa.eu/docsroom/documents/57674

#3 Corporate venture capital has become an
important tool for automotive firms to tap
into high-potential, startup-driven innovation

In addition to traditional approaches to expanding
knowledge-based assets (in-house and collaborative
R&D, IP management, innovation procurement, joint
ventures, mergers and acquisitions), automotive firms
also target new technologies through structured ‘Open
Innovation’ (Ol) external collaboration with startups,
clients, suppliers, and academic and public research
organisations. One prominent form of OI%° is corporate
venture capital (CVC) in which automotive firms
acquire equity in innovative startups. For the purposes
of this brief, we analysed all CVC funds associated
with the sector’'s 25 main corporates, taking the top 5
per region (Europe, US, China, Japan, Rest-of-the-

VOLKSWAGEN 1

TOYOTA MOTOR &
FORD MOTOR
HONDA MOTOR
GENERAL MOTORS
SAIC MOTOR
MERCEDES-BENZ
GEELY AUTOMOBILE

World) - for the sake of simplicity, we will refer to
them as 'Auto25’.

While aggregate automotive CVC data show a
considerable increase over the past decade, CVC
investment levels vary considerably from firm to firm
with a handful of incumbent automotive companies
dominating. The inset in Figure 3 shows the evolution
of CVC investment in seed, early-stage and late-stage
startups aggregated over the Auto25 corporates, with
rapid investment growth recorded from 2014 to
20212 While automotive CVC investment is
substantial, has increased over the years and has
become one of the backbones of corporate’s open
innovation strategy, the overall level remains - on
average - at least an order of magnitude lower than
internal R&D.
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Figure 3: Total Auto25 CVC investment (€ million) by deal type for 2015-2023*?

Source: JRC elaboration. ‘Auto25’ refers to the top 5 automotive and/or supplier corporates in each of the following 5 regions: EU, US, China, Japan and
Rest-of-the-World. Investment in startups covers startups at seed, early or late stage. Investment data were retrieved from Dealroom.co.

10 For more on other types of Ol see Mind the Bridge’s Dec 2022 ‘Evolve or
be Extinct’ report.

1 The values for 2022 and 2023 are not consolidated yet as startup data
providers are still entering information on deals concluded during these
years.

2n the interest of expediency, data was taken for the top 5 R&D investing
firms in each of the 5 regions — EU, US, China, Japan, ROW —based on R&D
Scoreboard sector classification. This results in the inclusion of firms like

Deere and Caterpillar but, as these have relatively low levels of CVC, the
main messages emerging from the data are not affected. The data set has
information on 1 191 VC deals financing 842 startups in which one or more
of these 25 firms participated from 2010 to 2023. Most of the deals
involve multiple investors, though 23% are single investor deals. The
amount of financing is disclosed for 961 of the deals corresponding to 690
startups.



Figure 4 shows Auto25 CVC investment by activity
of investee startups from 2010 to 2023. As
expected, most investment went to startups active
in areas directly or indirectly related to automobiles,
with  ‘automotive’ and ‘other transportation’
receiving 56% and 23% of the total CVC investment
respectively. As in other industrial sectors, a
diversification pattern can also be observed. A
significant amount was invested in startups active in
fields other than traditional automotive activities,
such as energy (9%), ICTs (7%) and other fields
(7%).

ICT other
software 7%
5%

ICT /
hardware

2%
energy

9%

_automotive
54%

transportation—"
- other
23%

Figure 4: Distribution of the aggregate amount of CVC
investment by the Auto25 by sector of activity of investee
startups, 2010-2023

Source: JRC elaboration. ‘Auto25’ refers to the top 5 automotive and/or
supplier corporates in each of the following 5 regions: EU, US, China,
Japan and Rest-of-the-World. Investments in startups covers startups at
seed, early or late stage. Investment data were retrieved from
Dealroom.co.

CVC investment directly related to automobiles (i.e.
making up 54% of the total in Figure 4) amounted
to €13.5 billion, from 412 deal participations in
startups active in 6 different sub areas. 64% of that
€13.5 billion was invested in autonomous driving
& sensor technology (ast) startups, 23% in
vehicle production (vp) startups and only 5% in EV
charging & related infrastructure (evie)
startups, with the remainder going to navigation &
mapping (nm), maintenance (mt) and sell-buy-
rent (sbr). According the International Energy
Agency, the public EV charging segment is expected
to undergo a six-fold increase®, though private
charging will continue to dominate. Figure 5 shows
the percentage distribution by area and by firm HQ
region. Japanese firms invested almost 90% in
autonomous driving & sensor technology, followed
by EU and US firms at 66% and 60% respectively.
Chinese firms stand out in terms of the relatively

13 |EA 2024. International Energy Agency ‘Electricity 2024: analysis and
forecast to 2026’.

4 BMW i Ventures

15 Volvo Group Venture Capital

high proportion of CVC investment in navigation and
mapping startups and a relatively low proportion in
EV charging & related infrastructure.
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Figure 5: Breakdown of Auto25-funded CVC by headquarter
region and startup activity

Source: JRC elaboration. Startup investment data was retrieved from
Dealroom.co. ‘Auto25’ refers to the top 25 corporates (top 5 for each of
the 5 regions) as explained above. Autonomous driving & sensor
technology (ast), vehicle production (vp), navigation & mapping (nm),
maintenance (mt) and sell-buy-rent (sbr) follow Dealroom’s
classification. The category EV charging & related infrastructure (evie)
was added by JRC. The authors screened each startup and verified its
category.

#4 Most CVC investment by EU automotive
firms goes to the US - indicative of the less-
developed EU VC market for scale-up
financing

Automotive CVC activity is typically handled by
offices close to the headquarters of the parent firm
(e.g. Stuttgart, Germany — home to Mercedes-Benz
and Porsche; Turin, Italy - Fiat Chrysler Automobiles;
or Tokyo/Nagoya - Toyota). Most also have CVC
offices in locations around the world close to talent
and venture opportunities. For example, 49 of a total
of 66 startups in the BMW i Ventures portfolio are in
North America, with only 14 in Europe and 3 in
Israel*. 50% of Volvo Group Venture Capital’'s
activity is in the US, 25% in Europe and 25% in
Israel®. Toyota’'s VC arm, Toyota Ventures®, set up
in 2017 in San Francisco has to date a portfolio of
77 startups?’ — 60 in North America, 7 in Europe, 4
in Israel, 2 each in Australia and Brazil, and 1 each
in India and New Zealand. Chinese firm SAIC also has
a VC branch in Silicon Valley since 2014 with a
portfolio of 16 startups, of which 12 are in North
America, 3 in China and 1 in Malaysia.

18 Toyota Ventures

17 According to Dealroom.co (consulted on 14.06.2024)


https://www.iea.org/reports/electricity-2024
https://www.iea.org/reports/electricity-2024
https://www.bmwiventures.com/
https://www.volvogroup.com/en/about-us/organization/volvo-group-venture-capital.html
https://www.toyota.ventures/

EU targets
EU corp. 2238
8235
/ US target
] | 13908
CN corp.
3092 //
/ a CN targets
4520
JP corp.
7304 JP targets
= 566
RoW targets
R |
Made at SankevMATIC.com
Domestic CVC Domestic origin of
investments startup funding
EU corp. 23%|EU startups 84%
US corp. 93%|US startups 27%
CN corp.  89%|CN startups 61%
JP corp. 8% |JP startups 100%
ROW corp 33%|ROW startups 20%

Figure 6: Auto25-funded CVC investment flows to startup
investees by headquarter region (€ million)

Source: JRC elaboration. CVC investment flows from the companies in
the sample by region of their HQs to the location of the startup investees.
Investment amounts have been retrieved from Dealroom.co. Amounts in
the Sankey diagram are expressed in millions of euro. Table on domestic
presence: the left column indicates the amount of CVC by Auto25 firms
from a given region or country invested domestically (x) as a percentage
of the global total by these firms and the right column shows x as a
percentage of the total CVC investment in startups in a given region.

Figure 6 shows that US-based startups are the main
beneficiaries of global automotive CVC investment
with EU, Japanese and ROW Auto25 firms investing
more in US based startups than in domestic ones.
Chinese and US Auto25 investors invest mainly at
home. On the other hand, startups located in the EU
and especially in Japan get CVC funds mainly from
domestic (by HQ) Auto25 firms.

Most (78.5%) of the CVC deals in this sample involve
two or more investors. Sometimes these other
investors are other automotive firms but often they
are private VCs and investors not active in the auto
sector. Single investor deals probably involve cases
where the CVC investor expects exclusive or priority
access to what the startup investees are developing.
The dominance of multi-investor deals is indicative
of a cooperative CVC approach where either the
technologies are high-risk or it makes sense to have
shared technology standards.

18 BMW was second only to Tesla in 2023 luxury EV sales according to
https://nytimes.com/2024/03/09/business/bmw-electric-vehicles.html

3.Discussion

High levels of R&D investment and growth are
critical drivers of innovation and transformation in
the technology-dependent automotive sector. Based
on micro-level data of global R&D players, this brief
analyses the automotive innovation dynamics
driving the internal efforts of EU companies and
their engagement with new players via corporate
venturing.

The messages presented offer valuable insights into
the technological innovation landscape of the global
automotive industry. But such initial analysis raises
at least as many questions as it answers, and as
such, could serve as a precursor to further work.
Why, for example, are there disparities in sales
between firms with comparable R&D budgets? Why
have more pure electric vehicle manufacturers
emerged in the US and China than the EU? Will EU
car producers be able to compete with non-EU
producers in markets for cheaper mid- to low-end
cars or are they missing out by concentrating on the
higher-end segment® Will the technology for higher
EV driving range and fast charging be developed in
time for the EU to meet its 2035 deadline for ending
the sale of new internal combustion engine cars?
How much of the R&D by the top R&D investors is
directed to the twin challenge of electrification and
digitalisation? What does a pro-EU automotive
industrial innovation policy look like through the lens
of the twin transition, strategic autonomy and socio-
economic cohesion?

Full interpretation of firm-level data generally
requires supplementary information on the
strategies, decisions and path-dependent legacies of
individual automotive companies as well as on the
business framework conditions affecting their
operation in different markets and jurisdictions.
Ultimately each firm has to develop or procure the
technologies it needs, and, most crucially, integrate
them into a product the success of which lies
increasingly in software, Al and electro-technology.
But from an EU policy perspective, insights into the
structural and strategic differences between
competing firms are less important that what the
data reveal about the overarching transition from
internal combustion engines to electric vehicles. In
this regard, the main messages are:

— could this be emulated by other EU auto firms, e.g. in the non-luxury
segments?


https://nytimes.com/2024/03/09/business/bmw-electric-vehicles.html

1. The push to serve the mass market for EVs is
being led by China, with the emergence of many
new Chinese car producers with much higher
R&D intensities than the sector average. Tesla
has paved the way for EVs in the luxury market
where many incumbents are playing catch-up
and making little effort to develop EVs for the
mid-to-low price range, thereby presenting an
opportunity for newcomers to enter into the fray.

2. The EU currently lacks major new and younger
EV players, raising questions about its future
position in the global automotive market.

3. EU automotive firms maintain high levels of
profitability unlike loss-making new EV firms -
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with the exception of Tesla. In contrast, many of
the new Chinese EV firms are sustaining high
losses as they burn through big amounts of
investment pumped into R&D and expansion.

4. Corporate venture capital by leading EU
automotive firms is on a par with competitors
and is being put into the technological
innovation that is transforming the sector:
autonomous driving, sensor technologies, etc.
What is worrying, however, is that most CVC
investment by EU automotive leaders goes to
US-based startups. In contrast, CVC from leading
Chinese automotive firms, for example, is
invested domestically.
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