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1. Introduction

Amidst increased action on environmental protection
around the world, the automotive sector is among
industries being called upon to embrace a dynamic
technological transformation that includes carbon
neutrality and electrification. As a global supplier,
Hitachi Astemo, Ltd. is accelerating research and
development (R&D) at its overseas operations in an
effort to respond to these developments.

This article looks ahead to the next generation
of mobility, describing the automotive markets in
Europe and China and what Hitachi Astemo is doing
in those regions.
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2. Automotive Market and Carbon Neutrality
Policies in Europe

Electrification is advancing rapidly in the European
automotive market, which has seen the further
strengthening in 2020 and 2021 of Europe’s corpo-
rate average fuel economy (CAFE) regulations, said
to be among the world’s strictest. These regulations
assess the fuel economy of the vehicle fleets sold
by each manufacturer against standards defined by
vehicle weight range. Failure to comply can result
in large fines. Moreover, specialist battery electric
vehicle (BEV) manufacturers that are well within the
emission quotas can on-sell the associated credits to



companies that sell large numbers of internal com-
bustion engine (ICE) vehicles. This can be a major
source of income, with some companies earning
hundreds of millions of dollars (USD) in this manner.
The system favors manufacturers who produce large
numbers of BEVs or plug-in hybrid electric vehicles
(PHEVs), also incorporating a supercredit incentive
mechanism to encourage their uptake. While it has
been reported that some manufacturers will likely be
obliged to pay fines in the order of billions of dollars
(USD) for FY2020, corporate disclosures and other
investor information indicate that they have managed
to avoid this.

Nevertheless, some manufacturers are saying that
they will struggle to keep up with the tightening of
standards in 2021. Given that the rules are to be fur
ther tightened in 2025 and again in 2030, with the
potential for life cycle assessment (LCA) provisions
to be added, Europe can look forward to continued
electrification. These tightened standards and propos-
als by national governments to ban the sale of ICE
vehicles (known as “ICE bans”) are prompting the
construction of battery manufacturing plants and the
rollout of vehicle charging networks. This has been
accompanied also by considerable discussion around
the establishment of hydrogen distribution networks
and the formation of alliances for the development of
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fuel cell vehicles, especially commercial vehicles. As
the development of commercial-scale vehicle produc-
tion tends to work on a cycle of roughly five years, car
parts suppliers are now engaged in vigorous competi-
tion to have their products adopted in new models
scheduled to commence production in 2025 when
the further tightening of standards is due.

While the electrification of the vehicle market in
Europe is being driven by the continent’s CAFE stan-
dards, as noted above, this represents only one step
toward the greater goal of achieving carbon neutral-
ity in 2050 as laid out in the European Green Deal
(see Figure 1).

According to the Sustainable and Smart Mobility
Strategy published by the European Commission in
late 2020, transportation is currently responsible for
one quarter of Europe’s greenhouse gas emissions.
Although the number varies somewhat in different
parts of the world, the average working life for a
car is around 13 years. This means that, if the 2050
target is to be achieved, all new vehicles will need
to become carbon neutral by 2035 at the latest. In
other words, things like news reports of nations plan-
ning to ban the sale of ICE vehicles by 2030 or 2035,
or the proposed Fit for 55 package announced by
the European Union (EU) in July 2021, are all neces-
sary measures if you back-calculate from the goal. In
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order to achieve its goals, Europe’s mobility strategy
includes the establishment of three million EV charg-
ing stations and 1,000 hydrogen stations by 2030,
an expansion of high-speed rail, the introduction of
zero-emission ships and aircraft, the promotion of
integrated electronic ticketing across different forms
of public transportation, and the widespread adoption
of autonomous driving.

While opinions vary on the provision of mobility-
as-a-service (Maa$S) using level 4 or 5 autonomous
vehicles, given that some expect to see this intro-
duced on a trial basis around 2025 with full commer-
cialization to follow around 2030, there is no doubt
that some of these proposals have the potential to
become reality.

Along with the rising number of electric vehicles,
the European Commission is also seeking to acceler
ate decarbonization and the transition to clean alter-
native fuels, having published the EU Strategy for
Energy System Integration on the decarbonization
of the electricity supply and also the EU Hydrogen
Strategy for a Climate Neutral Europe (see Table 1).
The financial aspects of these European strategic
initiatives for achieving decarbonization are also con-
sidered critical. Along with prioritizing green sectors
in the allocation of pandemic recovery funds, this
includes taking active steps to encourage not only
public-sector funds, but also private investment
aimed at achieving ambitious targets. Specifically,
this has involved policies aimed at exerting influence

Table 11 EU Policy on Carbon Neutrality

on the allocation of capital in the upstream reaches
of the economy. Examples include the Taxonomy
Regulation intended to categorize and clarify green
activities and the associated Revision of Non-
Financial Reporting Directive (NFRD) that specifies
what is to be reported. As the latter provides for the
disclosure of information useful to those investors
concerned about environmental, social, and gover
nance (ESG) investment considerations, it has the
potential to increase the cost of finance for those
companies that fail to get onboard with this new
direction. Meanwhile, work continues on establishing
the regulatory systems intended to prevent European
companies from being put at a competitive disadvan-
tage by the additional costs that come with making
industry greener, including the somewhat controver
sial Carbon Border Adjustment Mechanism (CBAM).
Digital technology will be essential for the stricter
tracking of specific emission volumes, something
that also ties in with LCA. Europe announced a set of
Digital Compass policies in March 2021, laying out a
European strategy for data that was formulated with
the circular economy in mind. The use of digital tech-
nology is also a prerequisite for data management in
battery recycling.

The way that Europe has gone about establishing
these comprehensive regulatory policies and pursued
the international deployment of joint public-private ini-
tiatives provides an insight into its adoption of what is
in effect a “rule-making strategy” intended to secure

Date of Date of
P — Plan, strategy, or law AR Plan, strategy, or law
Jul. 2021 Carbon Border Adjustment Mechanism Oct. 2020 Chemicals strategy for sustainability
Sustainable blue economy Sep. 2020 2030 Climate Target Plan
May 2021
Zero pollution action plan Jul. 2020 EU strategies for energy system integration and hydrogen
Apr. 2021 Corporate Sustainability Reporting Directive (draft) Jun. 2020 The taxonomy regulation
Mar. 2021 Organic action plan EU biodiversity strategy for 2030
) - May 2020
Feb. 2021 New EU strategy on adaptation to climate change Farm to fork strategy
Jan. 2021 New European Bauhaus Circular Economy Action Plan
European battery alliance Mar. 2020 European industrial strategy
Dec. 2020 Sustainable and Smart Mobility Strategy Climate Law
European Climate Pact Jan. 2020 European Green Deal Investment Plan
Nov. 2020 Offshore renewable energy Dec. 2019 European Green Deal
Renovation wave Nov. 2019 Sustainable Finance Disclosure Regulation
Oct. 2020
Methane strategy




broad-based competitiveness, highlighting also how
the Green Deal itself is a strategy for growth.

3. Increasingly Diverse Mobility

Europe has embarked upon these comprehensive
measures aimed at achieving carbon neutrality in 2050
and this is something that has been underpinned by
public support, with those political parties that push
environmental policy gaining an increasing presence.

It does not necessarily follow, however, that
the spread of BEVs and PHEVs has been smooth
sailing. While sales are now growing rapidly, with
national governments offering financial incentives to
encourage uptake, it is also clear that those areas
experiencing strong growth in electric vehicles are
also suffering from a shortage of charging stations,
notably in European cities where cars are frequently
parked on the roadside. Given the rising number of
BEVs and PHEVSs, there is now a pressing need to
use digital technology to enhance charging systems,
including standardization of the station booking and
payment systems. Along with the existing provision
of information on which stations are currently avail-
able, it is anticipated that this will also include things
like the use of blockchain technology for integration
with dynamic pricing and push-style recommenda-
tions on where and when to charge, generated by
artificial intelligence (Al) from an analysis of driving

Figure 2| EV Charging Point in Munich
and Electric Scooter

and location data. As electric scooters (e-scooters)
have become increasingly common in European cit-
ies over recent years, it is recognized that taking
advantage of such diverse forms of mobility can also
have a role to play in reducing carbon dioxide (CO,)
emissions (see Figure 2).

The electrification of motorcycles is another impor-
tant option amidst this growing diversity in modes
of transportation. Meanwhile, something else we
can look forward to in the 2030s that has the poten-
tial to make up somewhat for this lack of charging
infrastructure will be the use of autonomous driving
technology to deploy robot vehicles in urban areas,
as discussed above. While it has become clear that
numerous challenges lie in the way of achieving the
ambitious goal of carbon neutrality in 2050, Europe
appears set to pursue a combination of different poli-
cies tailored to how circumstances progress over
time. We will also need to pay attention to how they
go about updating those targets.

4. Future Trends and Activities of Hitachi
Astemo

The previous section looked at the comprehensive
actions being taken in Europe aimed at carbon neutral-
ity in 2050, work that has only just begun. Unfortunately,
there is also scope for discontent among end users
should there be a failure to deal appropriately with
the many and varied issues that will likely arise in the
path to electrification. There is no doubt that this has
the potential to undermine the policy foundations that
support the current strategic measures. In the worst
case, it could derail the plans altogether. Vehicle elec-
trification is already a factor in achieving the overriding
goal of carbon neutrality, and the use of digital tech-
nology to introduce practices based on connectivity
and the Internet of Things (loT) is likewise inescapable.
Innovation based on new technology will resolve the
challenges of the future, and Hitachi has a role to play
in utilizing its superior technologies to assist in over
coming these societal challenges.

Hitachi has established itself as a leading supplier
of inverters for BEVs and PHEVs and already has
both 400-V and the world's first 800-V models in full
commercial production. Work is also proceeding on
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Figure 31 Artist’'s Impression of Completed
Photovoltaic Power Generation
System at Bolton Plant

reducing CO, emissions from the production process

along all steps of the supply chain. At Hitachi Astemo
UK Ltd., for example, photovoltaic power genera-
tion is being used to help decarbonize the supply of
electricity (see Figure 3). Such activities will become
more important than ever in the future in the context
of LCA as well as other considerations.

5. Toward Carbon Neutrality in China

China, the world’s largest emitter of CO,, has prom-
ised to become carbon neutral before 2060, and to
begin cutting its emissions within the next ten years.
In the wake of the announcement, several propos-
als are being explored for how China could reach

Table 21 OEM CAFC Credit Rankings in 202012

neutrality before 2060. The plans differ in their details,
but agree that the automotive industry could cut a lot
of carbon emissions because it heavily relies on gaso-
line and generates carbon emissions throughout the
whole production process". Switching from gasoline
cars to electric ones will be the approach to carbon
neutrality in the following years for the automotive
industry in China. Meanwhile, implementation of
green energy, such as solar, wind, and hydropower,
in the production process is also planned by original
equipment manufacturers (OEMSs) and tier 1 suppli-
ers to create a green supply chain.

To force OEMs to change their focus from traditional
gasoline engines to electrification, the Chinese gov-
ernment has defined a technical roadmap for x electric
vehicles (xEVs®") and released a strict regulation on
corporate average fuel consumption (CAFC) and new
energy vehicle (NEV) credit. The CAFC/NEV regulation
requests OEMs take actions not only in terms of the
fuel economy of ICE, but also in the area of BEV. It put
great pressure on OEMs in China, major OEMs had
from several thousand to a million negative credits in
2020 (see Table 2).

To meet the strict regulation, OEMs in China have
accelerated the transformation from traditional ICE
to electric powertrains. The ratio of ICE is expected
to be reduced to 47.6% and the xEV (BEV and HEV)
ratio is expected to increase t0 52.2% (see Figure 4).

* The generic name for electromotive vehicles such as hybrid electric
vehicles (HEVs), plug-in hybrid electric vehicles (PHEVs), and fuel-cell
electric vehicles (FCEVs).

Ranking OEM Production (cars) Fuel economy credits xEV credits
1 Tesla 143,385 801,52 860,310
2 BYD 390,126 951,958 754,198
S WuLing 931,040 498,451 440,477
4 BJEV 142,434 276,921 324,363
5 GAC 329,466 199,637 311,860
6 JAC 126,683 334,443 256,518
7 Great Wall 838,585 -369,877 191,183
8 Chery 409,397 -458,188 154,580
9 WM 26,307 151,113 152,627
10 X-Peng 18,332 113,769 109,992
88 Geely 1,302,907 1,396,045 -107,157
90 FAW VW 2,081,052 1,186,200 -189,251

CAFC: corporate average fuel consumption OEM: original equipment manufacturer xEV: x electric vehicle




Figure 41 xEV Ratio in China Market
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6. Hitachi Astemo in China

As noted above, in developing products and technolo-
gies suitable for the China market, it is important to
pay close attention to trends and to provide suitable
technical solutions that have been formulated in line
with these trends and carefully attuned to the circum-
stances in China.

Accordingly, Hitachi Astemo provides highly effi-
cient electric components such as inverters and
motors in China, and can flexibly meet customer
applications (see Figure 5). With the advantages
in design flexibility and high performance, Hitachi
Astemo has been awarded a big order from one of
the top three China OEMs recently.

Other than single components, inverters and
motors, Hitachi Astemo is also actively tracking
technical trends in China and deeply studying e-Axle
systems, which will be the mainstream systems for
BEV applications in China.

Figure 5| xEV Product Reference Diagram

Inverter Motor

It is undoubtful that carbon neutrality will be the
main trend in China over the next ten years. Hitachi
Astemo is making a deep dive into the carbon neutral-
ity activities in China and is on a good track to expand
its product portfolio.

7. Conclusions

It is anticipated that carbon neutrality and other
such targets intended to protect the environment
will become ever more important in the future. In
its role as a global supplier, Hitachi Astemo will con-
tinue working toward the achievement of sustainable
mobility, drawing on its network of operations around
the world and collaborating alongside other parts of
Hitachi on group-wide R&D.
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