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» THE MAJORITY OF ALL
VEHICLES SOLD IN EUROPE
THE FUTURE DRIVES ELECTRIC? MEHICLES SOLDIN

COMBUSTION ENGINE IN
FEV STUDY EXAMINES DRIVETRAIN TOPOLOGIES IN 2030

The automotive industry is under pressure. We are experiencing major - even disruptive - changes. The public
perception of the automobile is changing and demands ecologically sustainable drivetrains. In the context
of this market dynamic, electrification of the drivetrain has clearly set the stage for the public discussion

and is also considered the strongest driving force in the industry. However, the sales volume for electrified
vehicles is still strongly inhibited by high costs, weak infrastructure and short range. In 2016, less than 1%
of all vehicles sold worldwide were primarily electrically driven. Against this background, market forecasts
are certainly risky. But, despite this, an attempt has been made to assess how powertrain populations will
develop in the world's most important markets. It becomes clear that, despite the uncertainties mentioned,
some reliable and central conclusions can still be made.
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his market forecast focus-
eson the mostimportant
markets worldwide: Eu-
rope, the USAand China. It
isbased on a comprehensive study
by FEV Consulting GmbH, which
includes the following aspects:
Legal framework conditions
such as CO2 emission limits
Regional and temporary
driving bans for vehicles with
combustion engines
Specific strategies of the
automotive manufacturers who
are dominantin each market
Development forecasts
forimportant drivetrain
components like batteries
Infrastructure and
development scenarios for
fast charging technology
Forecasts of buying behavior
based on market studies and
socio-phenomenological
developments, such as
urbanization and car sharing
(shared use as an alternative
to ownership)

Drivetrain Topologies
in Europe

The CO:2 limits are continually being
lowered in the European, American,
and Chinese markets. The level of
allowable CO2 emissions, which is
lower on an absolute basisin Europe
and China compared to the USA, is
an indication of a strong need for
electrification in those two markets.
The anchor points were set in 2016
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(today), 2020, 2025 and 2030. By 2020, start-
stop functional systems (micro hybrid) will
almost completely replace traditional pure-
ly combustion engine-driven powertrains.
The development of more electrified topo-
logies is growing rapidly, relative to today's
very low sales volumes, but remains at a
low level. Therefore, the sum of the mar-
ket share of mild
hybrids (48V), full

IN CHINA, BY 2030,
hybrids, plugin- ONLY 50% TO (A MAXI-

in mild hybrids (2025: 33% market
share), plug-in hybrids (2025: 13% mar-
ket share) and battery-electric vehicles
(2025: 8% market share) is expected.
The more distant view towards 2030 is,
today, still uncertain. The interaction of
the development of the plug-in hybrid
market share and the sales volumes for
battery-powered
vehicles is not
yet predictable
and is primari-
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battery-electric
vehicles will be
just over 10%. In
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FEV Scenario Scenario 1: “BEV boom” Scenario 2: “Compliance”
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development of the charging infrastruc-
ture, and the development of oil prices. An
additional large influence is attributed to
the "zero emission zones" currently being
discussed publicly. If emission-free urban
zones are broadly implemented, it is to
be expected that this development will
strongly encourage the purchase of purely
electricvehiclesin cities. Irrespective of this
uncertainty, the following can be safely
forecast for 2030:

The majority of all vehicles sold in

Europe will still have a combustion

engine in 2030 (75 to 80%).

Avery high proportion of these

combustion engines (about

90%) will be operated in hybrid

powertrains.

FEV Scenario Scenario 1: “BEV break-through” Scenario 2: “PHEV”

Il /CEonly
I stop-Start& 12V
Energy Mgmt
89% I Mild-Hybrid
electrified s
drives Full-Hybrid

Plug-In-Hybrid
I Battery Electric
B Fuel cell
Others
13%
I w/o ICE
*: normalized to NEDC

93%
electrified - ICE only

drives
I stop-Start& 12V
Energy Mgmt

o I Mild-Hybrid
% Full-Hybrid
21% [ 23% Plug-In-Hybrid

20l | wioICE I Battery Electric
2030 I Fuel Cell
Others

Market forecast for powertrain shares for China from 2016 to 2030 (new passenger car registrations)
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Drivetrain Topologies in
the USA

When market expectations for Europe
are compared to those for the USA, a di-
vergent picture emerges, which can be
summarized as follows:
In the near future, sales in the USA
will be geared towards the long
ranges associated with liquid fuels
and large combustion engines
(6-cylinder and
8-cylinder)

demands for

CO2 emissions
reduction take

a back seat to
reducing pollutant
emissions, allowing BY 2025
a lower degree of

electrification

In contrast to Europe, CO2 emissions
associated with electricity generation
are increasingly being taken into
consideration in the assessment of
vehicle emissions (trend towards
“well-to-wheel” instead of “tank-to-
wheel” approaches)

These aspects lead to lower electrifica-
tion rates for the market in North America,
compared to Europe. Consequently, it is
expected that micro hybrid drives will
only be fully rolled out by 2025. Addi-
tionally, it can be assumed that by 2030,

IN THE USA
Generally speaking, MlCRO HYBR'D
DRIVES WILL
ONLY BE FULLY
ROLLED OUT
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85 t0 90% of all vehicles sold will still be
equipped with combustion engines. The
picture that has been painted can be
expanded by the additional analysis of
the Chinese market.

Drivetrain Topologies in
China

The market expectations for China relative
to Europe can also be summarized as
core trends:
Investments in
infrastructure and
strict legislation, such
as driving bans for
combustion engine-
driven vehicles in
large cities, strongly
encourage powertrain
electrification
Already today, many future
passenger car buyers in China drive
electric two-wheel vehicles, so their
behavioral pattern is a good match
for electric drivetrains
At the same time, China has a highly
cost-sensitive market segment that
will, for a long time, be driven by
purely combustion engine-driven
passenger cars
These trends suggest a pronounced co-
existence of internal combustion engine
drivetrains and battery-electric vehicles in
China. By 2030, only 50% to (a maximum
of) 75% of all vehicles sold will have a
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powertrain equipped with an internal
combustion engine. Concurrently, the
degree of electrification of 90% of these
drives will be limited to micro and mild
hybrids, making the combustion engine
the dominant drive unit.

In summary, it can be inferred that, even
with the electrification of the powertrain
increasing sharply, the majority of all
drives will still be equipped with combus-
tion engines in 2030. These combustion
engines will have to work in a variety of
drive topologies.
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