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113=8 new age of mobility

Preparing the transition

Not so long ago, owning a car was experienced as a way of
increasing one’s personal freedom. It was even seen as a rite
of passage into adulthood, helping the young on their way to
gaining full independence. But those perceptions are gradually
changing, especially in large cities. CO; pollution as well as
endless traffic jams and difficulties to park are perceived as
limiting one’s personal freedom rather than facilitating it.

We are moving into a different era: while the 20th century
was the age of the fuel-powered car, the 21st will most
probably be about new and less polluting forms of transport.
Various forms of EVs, from electric cars and electric buses to
e—scooters or e—bikes are becoming ubiquitous in our cities.
Hybrid solutions involving batteries and combustion engines
have already been widely adopted. Self-driving technology is
also making headway as car manufacturers rival to produce
the most appealing robot vehicles. Many underground
systems worldwide already run autonomously and other forms
of public transport — pods or buses - could soon become
driverless. Car ownership is predicted to decrease as various
types of rental systems are offered by cities. Even flying taxis
are one of the options envisaged by some city planners.

As we prepare for this new age of mobility, IEC International
Standards and Conformity Assessment Systems are helping
the various industries, regulators and experts involved move
forward and pave the way for these transport systems to be
safe and performance driven while being as green and as
energy efficient as possible.

IEC recently established a new technical committee, IEC TC
125, to prepare standards for personal e—transporters for
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use on the road or in public spaces. IEC
TC 125 has built liaisons with several IEC
TCs, including IEC TC 69: Electrical power/
energy transfer systems for electrically
propelled road vehicles and industrial
trucks. It also collaborates with some ISO
TCs, including ISO TC 22: Road vehicles

and ISO TC 149: Cycles. IEC TC 125 is
working on the first edition of a safety
standard for personal e-transporters, IEC
63281.

|[EC TC 69 prepares standards for a wide
variety of EVs and is leading the way
on many technologies used for these
new mobility systems. Its scope of
standardization includes, but is not limited
to, passenger cars and buses, two and
three—wheel and light four-wheel vehicles,
trucks and goods vehicles, trailers and

special and industrial trucks.

IEC TC 21 prepares standards for secondary
cells and batteries and works closely with
IEC TC 69.

Smart cities and smart transport
New mobility systems are a key part of

Driver free car

smart city planning. IEC has developed
many standards that are important for
the efficient functioning of cities. Rather
than dealing with each of these standards
in isolation, |IEC developed a systems
approach to city standards. The |EC
Systems Committee for Smart Cities (SyC
Smart Cities) aims to foster the development
of standards in the field of electrotechnology
to help with the integration, interoperability
and effectiveness of city systems, including

smart mobility systems.




IEC has also formed a joint technical
committee with 1SO, ISO/IEC JTC 1, to
prepare standards in the field of information
technology (IT). Many of the standards
issued by its various subcommittees pave
the way for the future of smart cities. One
of the JTC 1 working groups, ISO/IEC JTC
1/WG 11, is tasked with preparing functional
standards for the use of information
communication technology (ICT) in
smart cities. It recently published a key
standard, ISO/IEC 30146, which provides
assessment indicators and evaluation
methods to measure the functionality
of different ICT systems within a city.
Indicators have been developed to evaluate
a city’s transportation, public safety and city
management services. The indicators can
be used to measure a smart city holistically
or in a tailored to measure individual parts
such as transport systems.

Many other ISO/IEC JTC 1 standards play a
part in defining advanced mobility systems,
especially for autonomous vehicles.

IEC Standards and CA Systems for safe
mobility systems

In transportation, safety has always been
a key concern. EVs and new forms of
autonomous mobility require standards
to perform adequately and safely. For
instance, lithium-ion batteries, which
are increasingly used for EVs, may
suffer thermal runaway and cell rupture
if overheated or overcharged, and in
extreme cases this can lead to fires.
While the IEC publishes safety standards
for lithium—ion batteries (see page:-), it has
also established a conformity assessment
(CA) system, IEECE (IEC Conformity
Assessment Schemes for Electrotechnical
Systems and Components), which applies

EV 48149

to batteries and charging systems. These
can be tested for safety, performance,
component interoperability, energy
efficiency, electromagnetic compatibility
(EMC), hazardous substances, chemicals
and explosion safety. Another CA System,
IECQ (IEC Quality Assessment System
for Electronic Components) offers an
Automotive Qualification Programme which
certifies the electronic components used in
vehicles.
Together IEC International Standards and CA
Systems pave the way for new, smart and
greener mobility systems which will help
our planet to be more sustainable. This [EC
work contributes to meeting the targets of
all United Nations Sustainable Development
Goals (UN SDGs), including SDG 7 which
aims to ensure access to affordable, reliable,
sustainable and modern energy for all; SDG
11, which is to make cities and human
settlements inclusive, safe, resilient and
sustainable, as well as SDG 13, which is to
combat climate change and its impacts.
(To be Continued)
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About the IEC

The IEC, headquartered in Geneva, Switzerland,
is the world's leading publisher of international
standards for electrical and electronic technologies.
It is a global, independent, notfor—profit, membership
organization (funded by membership fees and
sales). The IEC includes 173 countries that
represent 99% of world population and energy
generation.

The IEC provides a worldwide, neutral and
independent platform where 20 000 experts
from the private and public sectors cooperate
to develop state—of-the-art, globally relevant
IEC International Standards. These form the
basis for testing and certification, and support
economic development, protecting people and
the environment.

IEC work impacts around 20% of global trade
(in value) and looks at aspects such as safety,
interoperability, performance and other essential
requirements for a vast range of technology
areas, including energy, manufacturing, transportation,
healthcare, homes, buildings or cities.

The IEC administers four conformity assessment
systems and provides a standardized approach
to the testing and certification of components,
products, systems, as well as the competence
of persons.

IEC work is essential for safety, quality and
risk management. It helps make cities smarter,
supports universal energy access and improves
energy efficiency of devices and systems. It
allows industry to consistently build better
products, helps governments ensure long-
term viability of infrastructure investments
and reassures investors and insurers.

A global network of 173 countries
that covers 99% of world population and
electricity generation

l[;&\

Offers an affiliate country programme to
encourage developing countries to get
involved in the IEC free of charge

A/
<

«@}

Develops international standards and runs
four conformity assessment systems to
verify that electronic and electrical products
work safely and as they are intended to

&

IEC International Standards represent a
global consensus of state-of-the-art
know-how and expertise

A not-for—profit organization enabling global
trade and universal electricity access

Key figures

173

members and affiliates

>200

technical committees

20 000

experts from industry, test and research
labs, government, academia and
consumer groups

>10 000

international standards published

4

global conformity assessment systems

>1 million

conformity assessment certificates
issued

>100

years of expertise
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Further Information

Please visit the IEC website at www.iec.ch for further information. In the “About the IEC” section, you can contact your local

IEC National Committee directly. Alternatively, please contact the IEC Central Office in Geneva, Switzerland or the nearest IEC

Regional Centre.

Global

IEC - International Electrotechnical
Commission

Central Office

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T +41229190211
Fax +41 22 919 0300
info@iec.ch
www.iec.ch

IEC Regional Offices

Africa

IEC-AFRC - Africa Regional Centre
7th Floor, Block One, Eden Square
Chiromo Road, Westlands

PO Box 856

00606 Nairobi

Kenya

T 4254203673000 / +254 20 375 2244
M +254 73 389 7000 / +254 70 493 7806
Fax +254 20 374 0913

eod@iec.ch

fya@iec.ch

Asia Pacific

IEC-APRC - Asia—Pacific
Regional Centre

2 Bukit Merah Central #15-02
Singapore 159835

T +6563775173
Fax +65 6278 7573
dch@iec.ch

Latin America

IEC-LARC - Latin America

Regional Centre

Av. Paulista, 2300 - Pilotis Floor — Cerg.
César

S&o Paulo - SP - CEP 01310-300

Brazil

T+55 112847 4672
as@iec.ch

North America

IEC-ReCNA - Regional Centre
for North America

446 Main Street, 16th Floor
Worcester, MA 01608

USA

T +1508 755 5663
Fax +1 508 755 5669
tro@iec.ch

IEC Conformity Assessment
Systems

IECEE / IECRE

c/o IEC — International Electrotechnical
Commission

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T+4122919 0211
secretariat@iecee.org
secretariat@iecre.org
www.iecee.org

WW\W.iecre.org

IECEx / IECQ

The Executive Centre
Australia Square, Level 33
264 George Street
Sydney NSW 2000
Australia

T +61 24628 4690
Fax +61 2 4627 5285
info@iecex.com
info@iecq.org
WWW.iecex.com
WWW.iecq.org
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EV Special Report

Electric Vehicles in the Age of Covid-19

Ali Izadi—Najafabadi
Head of APAC Research

Bloomberg

NEW ENERGY FINANCE

1.

Impact of
Covid-19
outbreak

Mobility is at the core of modern civilization, and the way people and goods move
impacts many aspects of life. The next 20 years will bring significant changes as
electrification, shared mobility, vehicle connectivity and, eventually, autonomous
vehicles reshape automotive and freight markets around the world. Technology
changes are at the core of this transition, but other factors are also playing an
important role. Policymakers are driving the automotive market toward low-carbon
options and improved fuel efficiency. Countries are competing to build the next
clusters of high—value industry. Automakers and large fleet operators are taking long—
term decarbonization targets increasingly seriously. Meanwhile, urbanization continues
its steady march around the world, leading to increased concerns around congestion
and urban air quality, and changing consumer preferences

This article is a summary of BloombergNEF’s latest annual Long-Term Electric
Vehicle Outlook (EVO). There are now over 7 million passenger EVs on the road
and electrification is spreading to other segments of road transport. There are over
500,000 e-buses, almost 400,000 electric delivery vans and trucks, and 184 million
electric mopeds, scooters and motorcycles on the road globally. Battery prices
continue to fall, policy pressure is rising in many countries, and compelling new EV
models are hitting the market.

The Covid-19 pandemic is set to cause a major downturn in global auto sales in
2020, and is raising difficult questions about automakers’ priorities and their ability to
fund the transition. The long—term trajectory has not changed, but the market will be
bumpy for the next three years, and the difference in EV adoption between countries
is set to widen dramatically. We expect global passenger vehicle sales to plunge an
unprecedented 23% in 2020, and EV sales to drop for the first time in the modern era.

Table 1: Impact of Covid—19 on 2020 passenger EV sales by country

Vehicl Change in EV Change in overall Do EVs hold up
sggﬁsnt Country sales 2019- passenger vehicle better than the
2020 sales 2019-20 overall market?

China -13% -14% Same

U.S. -34% -29% No

Europe -16% -21% Yes

Germany -15% -18% Yes

Passenger France -11% -19% Yes
vehicles U.K. -18% -23% Yes
Japan -16% -16% Same

SouthKorea +14% -14% Yes

India -20% -31% Yes

Australia -20% -23% Yes

Global -18% -23% Yes

Source: BloombergNEF. Note: Same = +/- 1%. Selected countries only
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EV sales hold up better than internal combustion engine vehicles in most markets,
due to a backlog of orders, new models, and supportive policy in Europe and China
in particular. Even so, they drop 18% to around 1.7 million in 2020. We expect South
Korea will likely be the only country to experience EV sales growth in 2020, thanks
to strong government support. Future stimulus measures in China and Europe may
boost EV sales in 2020 beyond our current expectations. The shape of the recovery
varies around the world, with EV sales in China and Europe pulling ahead post 2021.
EVs' share of global sales is relatively flat in 2020 at around 3%, but then continues
rising and hits 7% in 2023 with sales of around 5.4 million. Some automakers delay

EV launches in North America, but the timelines in Europe and China remain largely

unchanged.

The long—term outlook for EVs remains bright, as fundamental cost and technology
2' improvements outweigh the short-term impacts of the pandemic. Some near-term
Long-term EV model launches will be delayed, but manufacturers so far are sticking to their
passenger long-term electrification commitments.
Veh:dek By 2025, EVs hit 10% of global passenger vehicle sales, rising to 28% in 2030 and
outloo

58% in 2040. Some markets achieve much higher penetrations, but low adoption in

emerging markets reduces the global average.

Figure 1: Global short-term EV share of new passenger Figure 2: Global long—term EV share of new passenger
vehicle sales by region vehicle sales by region
% %
16% e (China 80% e China
14% e EUrope 70% e EUrOpe
12% ==== Global 60% e ..
10% e S Korea 50% e S Korea
8% US 40% J
6% < > 30% apan
4% Japan 20% ==== Global
0% = . India 0% e |ndia
2015 2017 2019 2021 2023 2015 2020 2025 2030 2035 2040

Source: BloombergNEF. Note: Europe includes EU, U.K. and EFTA

Price parity between EVs and internal combustion vehicles is reached by the mid-
2020s in most segments, but there is a wide variation between geographies. The
first segment (large cars in Europe) crosses by 2022, while small vehicles in India and
Japan do not hit parity until after 2030 due to very low average purchase prices in
these segments.

Until these tipping points are reached, policy support is still required in most markets.
Sales rise quickly thereafter, but charging infrastructure availability starts to constrain
the market in the 2030s, for people without access to home or workplace charging
options.
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China and Europe combined represent 72% of all passenger EV sales in 2030, driven
by European vehicle CO2 regulations and China’s EV credit system, fuel economy
regulations and city policies restricting new internal combustion vehicle sales.
Automakers focus their passenger EV efforts on the markets with the most stringent
regulations for the next 10 years, leading to low rates of EV adoption in the Rest of
World category.

The U.S. falls further behind leading EV markets over the next few years, but catches
up in the 2030s. Nearly 60% of U.S. households have two or more cars - and
many have the ability to install home charging - making them ideal adopters as EV
economics, range and recharging options continue to improve.

South Korea also achieves high levels of EV adoption due to strong government
support and a push from domestic auto and battery manufacturers. EV adoption in
Japan is lower than in South Korea but picks up from 2025 as Japanese automakers
launch more EV options.

Figure 3: Annual passenger EV sales by region Figure 4: Regional shares of annual passenger EV sales
Million %
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BO  --mm oo Ili m Australia 80% m Australia
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Source: BloombergNEF. Note: Europe includes EU, U.K. and EFTA
Figure 5: Global annual passenger vehicle sales by Figure 6: Global share of total annual passenger vehicle
drivetrain sales by drivetrain
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Sales of internal combustion passenger vehicles peaked in 2017 and are in permanent
decline, but the fleet keeps growing until 2030.

By 2040 there are just under 500 million passenger EVs on the road, out of a total
passenger vehicle fleet of 1.6 billion.

This means about 31% of the world's passenger cars are electric — but some regions
go much higher, with China and parts of Europe at over 50%. In 2040, there are still
more kilometers driven globally by internal combustion passenger vehicles than EVs..

The South Korean government and Hyundai Motor Group continue to pursue ambitious
3- EV and fuel cell vehicle (FCV) plans to address domestic air pollution concerns as well
Korea as keep South Korea globally competitive.
outlook In October 2019, South Korea’s President Moon made a speech at Hyundai Motor
Group’s R&D Center, calling for EVs and FCVs to account for one-third of Korea's new

vehicle sales by 2030.

The combined share of EVs and FCVs in 2019 was only 2.5% of new car sales, showing
the extent of the challenges ahead. By 2030, we expect EVs to account for 22.4% of
annual sales and FCVs only 1% of annual sales. To reach President Moon's ambitious
target more stringent policy measures would be needed.

We expect the rapid increase in EV and FCV sales in 2020s, coupled with limited growth
in the overall fleet size, will lead to South Korea becoming the first Asian country to
reach peak internal combustion engine passenger vehicle fleet in 2026. By 2040, the

combination of EVs and FCVs will account for just under half of Korea's car fleet.

Figure 7: South Korea short—-term annual passenger Figure 8: South Korea share of total passenger vehicle
vehicle sales by drivetrain fleet by drivetrain
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Hyundai X< BTS

Hyundai Motor has teamed up with BTS to spread positive energy together.

Hyundai NEXO, the world's first dedicated fuel cell electric SUV model with zero carbon emissions,
even purifies the air by removing 99.9% of microparticles.

This is our commitment to bring people a truly meaningful time,

To find out more about Hyundai x BTS campaign, visit our global website.

www.hyundai.com/worldwide
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