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Preface
The Eastern Asia Society for Transportation Studies (EASTS) and Korea Transport
Institute (KOTI) have been cooperated for disseminating exemplar transport
policies in Asia for more than a decade. Based on such a decade-long cooperation,
the two organizations carried out joint research in mutually interested topic and is
willing to share outcomes with EASTS domestic societies.
KOTI and EASTS conducted a collaborative study to derive development plans for
the expansion of e-mobility charging infrastructures in Asian countries through
research and analysis of the e-mobility and charging infrastructure systems in each
Asian country. Through this, it is hoped that Asian countries will achieve carbon
neutrality in the mobility field more quickly and that they can solve climate change
crisis.
It is desirable to investigate and analyze all Asian countries, but it is limited to some
key countries in consideration of budget and time. Therefore, in addition to Korea,
Asian countries such as Japan, China, Singapore, and Taiwan were selected as
leaders in the e-mobility field. The findings are expected to support the expansion
of e-mobility policies related with electric vehicles and charging infrastructures for
better sustainable transport in Asian countries.
With this joint research, I wish the cooperation between the two institutes would
be strengthened further for next decades. Lastly, I would like to express my deep
gratitude to all researchers from the two organizations who participated and
contributed for productive outcome of this report.

Jaehak OH
President
Korea Transport Institute and
Eastern Asia Society for Transportation Studies
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Executive Summary

1. Introduction
In the transportation sector, a battery electric vehicle (BEV) priority policy is being
promoted as a measure against climate change. E-mobility, such as BEVs, electric
motorcycles, electric scooters and electric bicycles, is essential for autonomous
vehicles and Mobility as a Service (MaaS), which also appears to be necessary to
combat global warming. In addition, in order to smoothly spread e-mobility, it
seems necessary to expand and build charging infrastructure. In a situation where
the demand for eco-friendly mobility is gradually increasing, it is also essential to
build an appropriate e-mobility charging infrastructure at the right time and place
for a quick transition to an eco-friendly mobility system. To this end, each country
is expanding investment in e-mobility charging infrastructure and is considering
infrastructure expansion through investment by private e-mobility charging
infrastructure operators along with subsidy-type national finance.
This study is designed to derive development plans for the expansion of e-mobility
charging infrastructures in Asian countries through research and analysis of the
e-mobility and charging infrastructure systems in each Asian country. Through
this, it is hoped that Asian countries will achieve carbon neutrality in the mobility
field more quickly and that they can solve climate change crisis. To this end, the
study is aimed to first understand the legal systems and plans related to not only
BEVs in Asian countries but also e-mobility charging infrastructure. Afterwards, it
investigates, compare and analyze the status of subsidies and supply for BEVs and
e-mobility charging infrastructure in Asian countries. To the extent possible, the
current status of e-mobility charging infrastructure projects in Asian countries was
investigated. Based on this analysis, the final objective is to derive a supplementary
and development plan to expand the e-mobility charging infrastructure required
in Asian countries. It is desirable to investigate and analyze all Asian countries, but
it is limited to some key countries in consideration of budget and time. In addition
to Korea, Asian countries such as China, Japan, Singapore, and Taiwan were
selected as leaders in the e-mobility field, and collaboration with experts from each
country was carried out. This study was conducted in collaboration with the Eastern
Asia Society for Transportation Studies (EASTS).
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2. Asian Countries’ Charging Infrastructures for BEVs
2.1. South Korea
The Korean government is providing subsidies for BEVs and charging
infrastructures, and is actively promoting the distribution of BEVs. BEV subsidies
are supported by the central and local governments. The central government
provides subsidies according to vehicle type and performance, while the subsidies
from local governments vary based on their supply policy and financial situation.
As of 2020, the central government provides subsidies of up to KRW 8.2 million per
passenger car, and up to KRW 100 million per bus. In addition to the purchase
subsidy, it provides tax benefits of reducing national tax (individual consumption
tax, education tax) and local tax (acquisition tax.)
For charging infrastructure, depending on the type of charger, slow chargers are
subsidized by the Ministry of Environment (MOE), and fast chargers by the Ministry
of Trade, Industry and Energy (MOTIE). The amount of the subsidy varies depending
on whether chargers are open to the public, the capacity of the chargers, and the
number of installed units.
According to the IEA report (2021), as of 2020, the cumulative number of BEVs in
South Korea is about 140,000. The share of BEVs is 0.7%, and the average annual
growth rate (2015–2020) is 88%, which is higher than that of China (68%) and Japan
(11%).
The Korean government has also been putting a lot of effort into distributing the
charging infrastructure, which is essential for increasing the supply of BEVs. The
annual average growth rate of BEVs (2015-2020) is 88%, while the rate of increase
in the charging infrastructure was 114% during the same period. This expansion of
the charging infrastructure lowered the number of BEVs per charger from 4.0 to 2.1
cars; in fact, Korea was found to have a better charging infrastructure per unit in
than China (5.3 BEVs/unit) and Japan (4.9 BEVs/unit).
Since many private CSOs operate charging infrastructures, problems have emerged
related to different charging cards for each charging infrastructure, maintenance
of charging infrastructure, restricted roaming between CSOs, and utilization of
charging history data. In the long term, for the sake of user convenience it is
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necessary to standardize charging cards, unify charging infrastructure maintenance,
and share charging history data.

2.2. China
In China, the largest number of BEVs in the world is operated, and the BEV and
charging infrastructure markets already have been established after being
converted from the government sector to the private sector. In 2020, the number
of newly registered BEVs in the world is approximately 2.2 million and the
cumulative number of registered BEVs is approximately 7.8 million. Of these, China
accounts for 48% (1.05 million) of the number of newly registered BEVs in the world
and 55% (4.3 million) of the cumulative number of registered BEVs.
In China, the amount of BEV subsidies is differentiated according to the mileage.
BEVs with a mileage of 300 km or more per single charge are subsidized, and a 20%
reduction of the subsidy from the previous year was applied such as 13,000 yuan
for BEVs with a mileage of 300 to 400 km and 18,000 yuan for those with a mileage
of 400 km or more.
According to the IEA's report (2021), the cumulative number of BEVs in 2020 is
approximately 4.3 million and the share of e-passenger cars is 1.7%. It is 2.4–3.4
times higher than that in Korea (0.7%) and Japan (0.5%), indicating that China is an
advanced country in terms of the dissemination of BEVs. The annual average
growth rate of BEVs in China (2015–2020) is 68%. It is lower than that in Korea (88%)
but higher than that in Japan (11%).
Along with such BEV distribution, the expansion of charging infrastructure is also
carried out at the same time. Since 2015, the number of BEVs per charger continued
to increase from 5.5 BEVs per charger, and then it decreased to 5.3 BEVs per charger
in 2020. This indicates that the Chinese government is also expanding their
investments in charging infrastructure to improve the convenience of use and
accessibility of BEVs.
The expansion of BEV distribution has also led to changes in the charging
infrastructure market. Before 2016, the CSOs, vehicle manufacturers and charging
infrastructure providers took the lead in establishing and operating the charging
infrastructure. However, since 2020, an interconnected system between CSOs,
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vehicle manufacturers, and charging infrastructure providers has been established,
and platform-based services are provided. In particular, the participation of
private CSOs in the BEV charging business is being expanded.
The BEV charging infrastructure market in China is being converted into the private
sector. In general, in the early stages of business, many BEV CSOs compete fiercely
with each other to increase their market share. After this period, only a few BEV
CSOs will survive in the fierce competition. Currently, 5 charging infrastructure
providers account for 83.9% of the charging market share, of which the top 3
providers have 73.6% of the market share in the form of oligopoly. In addition,
China is cultivating related industries to expand the charging infrastructure market
for removable/replaceable batteries. In 2020, there are a total of 555 battery
swapping facilities, which are concentrated in specific areas including Beijing
(203), Guangzhou (89), and Zhejiang (55), accounting for 63% of the total.

2.3. Japan
Japan is a representative automobile producer along with China, the United States,
Germany, and South Korea. In 2020, Japan was ranked 4th in automobile
production by producing over 8 million vehicles, which accounts for more than 10%
of global automobile production. As such, Japan is an advanced country in
automobiles, but the distribution level of BEVs is relatively low.
According to the IEA report (2021), the cumulative number of BEVs in Japan in 2020
is about 150,000 and the share of BEVs is less than 1%, indicating that BEV use is
at the beginning stage. However, the number of PHEVs is about 160,000 or more,
which is higher than that in other countries. While the annual average growth rate
of BEVs is 11%, that of PHEVs is 23%, which is more than twice that of BEVs,
indicating higher preference for PHEVs to BEVs.
BEV subsidies have increased by 63% recently from 400,000 yen to 650,000 yen. To
improve the convenience of use and accessibility of charging infrastructure for BEV
users. Japan also established a policy to expand the distribution of chargers and
increased the subsidies by approximately 3 times from 6 million yen to 18 million yen.
From 2015 to 2020, the number of BEVs in use in Japan grew at an average annual
rate of 11%, but the number of charging infrastructure only increased by 6%. The
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number of BEVs per charger is 3.9 vehicles per charger in 2015 and 4.9 vehicles per
charger in 2020. The number of BEVs per charger in 2020 is 5.3 vehicles per charger
in China and 2.1 vehicles per charger in South Korea. In consideration of PHEVs,
the number of vehicles per charger is 10.2 vehicles per charger, which is relatively
higher than that of China and Korea, so it is necessary to expand the distribution
of charging infrastructure.

2.4. Singapore
In Singapore, the distribution of BEVs and charging infrastructure has begun since
2020, so that the distribution rate is relatively lower than that of other countries and
the cumulative ratio of BEVs in use is less than 0.1%. The number of BEVs in use is
1,299 with 1,217 passenger cars, 32 taxis and 50 buses. For charging infrastructure,
1,900 chargers (blueSG: 71%; SG Group: 16%) have been installed.
To distribute BEVs, a pilot operation zone has been established, and the
government is promoting the distribution of BEVs by providing the subsidies and
incentives. Based on this, they aim to build BEV charging facilities in all buildings
by 2035.
As a policy for the conversion into BEVs and eco-friendly vehicles, the government
is promoting related incentive policies according to the characteristics of buyers.
With the EV Early Adoption Incentive (EEAI) policy, BEV buyers receive a refund of
45% of the registration fee (ARF), with a maximum refund limit of SGD 20,000. In
the Enhanced Vehicular Emissions Scheme (VES), SGD 25,000 and SGD 15,000
refunds are offered for Band A1 and Band A2 vehicles respectively. In the
Commercial Vehicles Emissions Scheme (CVES), commercial vehicles are classified
into three types according to the emission degree of pollutants, and additional fees
are charged, or incentives are provided accordingly. In the Enhanced Early
Turnover Scheme (ETS), ETC incentives are also provided for Euro 4 cart C diesel
vehicles, encouraging the conversion into clean fuel vehicles.

2.5. Taiwan
Unlike other countries, Taiwan has a higher distribution of two-wheelers than
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passenger cars. The modal share of scooters is 45.2% and that of passenger cars is
25.8%; the number of scooter users is about 1.5 times higher. Based on this, the
Taiwanese government is prioritizing the electrification of two-wheelers over
passenger vehicles for carbon neutrality.
The government has established a roadmap to electrify all vehicles by 2040 as
follows. A plan has been developed for Phase 1 to electrify all city buses and
government fleets, 30% of new passenger cars, and 35% of new scooters by 2030.
In Phase 2, the scale of electrification of vehicles is expanded by 2035, with the goal
of electrifying 60% of new passenger cars and 75% of new scooters. The final phase
of the plan is to sell only electric vehicles, for the electrification of all new vehicles
by 2040.
Taiwan is characterized by a much higher penetration of electric two-wheelers
than that of electric passenger cars, even in terms of BEVs. In Taiwan, 521,000
electric scooters and 17,000 electric cars are in operation, showing that electric
scooters are 30 times more popular than electric cars. The batteries used in electric
scooters are lower in weight and smaller in size than batteries in passenger cars,
making them easier for users to replace. For this reason, there are 3,300 battery
swapping stations for electric scooters nationwide, which is three times more than
the 1,143 public charging stations for e-cars. As such, Taiwan’s BEVs and charging
infrastructure can be characterized as centered around electric scooters and
removable/replaceable batteries.

3. Conclusions
The initial purpose of this study was to compare the battery electric vehicles (BEVs)
and charging infrastructures of Asian countries participating in the study, with the
aim of helping Asian countries that participated in the study, as well as those that
did not participate, to build effective BEV charging infrastructures. However, as the
study progressed, we found that each Asian country has very different supply status
and policies for BEVs and charging infrastructure. The different policies adopted
by each country based on its situation, and the great deal of difference in the
consequent supply status made it difficult for us to make a superficial comparison.
Nevertheless, comparing different countries would help a lot in understanding each
other.
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In addition to Korea, other Asian countries such as China, Singapore, Japan, and
Taiwan are also in the process of a shift from internal combustion engine vehicles
(ICEVs) to BEVs to achieve carbon neutrality in the transportation sector. Although
the situation is different in each country, BEV charging infrastructure is being built
under the leadership of its government to speed up the spread of electric vehicles.
To this end, related regulations are being strengthened, and indirect support (i.e.,
incentives) is provided as well as direct support (i.e., subsidies.) However, it is
important to understand the different characteristics of the Asian countries, as they
have established and implemented different policies based on their own
transportation characteristics and the supply status of BEVs and charging
infrastructure.
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As the crisis caused by climate change is deepening all over the world, various
discussions at multiple perspectives are taking place related to that in Korea. In July
2020, the Korean government promoted the Korean version of the New Deal to
overcome the crisis caused by COVID-19 and transition to a digital and green
economy, among which the Green New Deal occupies a large proportion. In
addition, the Korean government declared the 2050 carbon neutrality goal in
October 2020 and launched a public-private joint carbon neutrality committee in
May 2021. In order to realize 2050 carbon neutrality, it has been preparing detailed
action plans for each sector, including industry, transportation, and energy, and
cross-ministerial scenarios.
In the transportation sector, a battery electric vehicle (BEV) priority policy is being
promoted as a measure against climate change. E-mobility, such as BEVs, electric
motorcycles, electric scooters and electric bicycles, is essential for autonomous
vehicles and Mobility as a Service (MaaS), which also appears to be necessary to
combat global warming. In addition, in order to smoothly spread e-mobility, it
seems necessary to expand and build charging infrastructure. In a situation where
the demand for eco-friendly mobility is gradually increasing, it is also essential to
build an appropriate e-mobility charging infrastructure at the right time and place
for a quick transition to an eco-friendly mobility system. To this end, each country
is expanding investment in e-mobility charging infrastructure and is considering
infrastructure expansion through investment by private e-mobility charging
infrastructure operators along with subsidy-type national finance.
This study is designed to derive development plans for PPP projects for the
expansion of e-mobility charging infrastructures in Asian countries through
research and analysis of the e-mobility and charging infrastructure systems and PPP
projects in each Asian country. Through this, it is hoped that Asian countries will
achieve carbon neutrality in the mobility field more quickly and that they can solve
climate change crisis. To this end, the study is aimed to first understand the legal
systems and plans related to not only BEVs in Asian countries but also e-mobility
charging infrastructure. Afterwards, it investigates, compare and analyze the status
of subsidies and supply for BEVs and e-mobility charging infrastructure in Asian
countries. To the extent possible, the current status of e-mobility charging
infrastructure PPP projects in Asian countries will be investigated. Based on this
analysis, the final objective is to derive a supplementary and development plan for
the PPP project to expand the e-mobility charging infrastructure required in Asian
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countries. It is desirable to investigate and analyze all Asian countries, but it is
limited to some key countries in consideration of budget and time. In addition to
Korea, Asian countries such as China, Japan, Singapore, and Taiwan were selected
as leaders in the e-mobility field, and collaboration with experts from each country
was carried out. This study was conducted in collaboration with the Eastern Asia
Society for Transportation Studies (EASTS).
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Section 1. BEV Distribution-Related Policies in Korea
1. Overview
The Korean government enacted the 「Act on the Promotion of Development and
Distribution of Environment-Friendly Automobiles」(hereinafter referred to as the
Eco-friendly Vehicle Act) to promote the development and dissemination of
eco-friendly vehicles, and a 「Basic Plan for Development and Distribution of
Environment-friendly Automobiles」(hereinafter: Basic Plan for Eco-friendly
Vehicles) is being established every five years according to the Act. In addition, the
Korean government enacted the 「Framework Act on Carbon Neutrality and Green
Growth to cope with Climate Crisis」(hereinafter referred to as the Carbon
Neutrality Framework Act) in order to strengthen greenhouse gas reduction and
adaptation measures to the climate crisis and transition to a carbon-neutral
society. It has been in effect since May in 2022. As with the Eco-Friendly Vehicle
Act, BEV supply policies are being promoted based on mid- to long-term plans such
as the「National Carbon Neutral Green Growth Basic Plan」(hereinafter: Carbon
Neutral Basic Plan) every five years. This section analyzes the changes and
characteristics of major policies related to BEVs and electric charging
infrastructure since 2019.

2. Future Auto Industry Development Strategy - 2030 National
Roadmap1
The Korean government announced the “Future Auto Industry Development
Strategy” in 2019 to implement a rapid transition to the future car industry. In this
strategy, in order to “take a leap forward to become the No. 1 country in the
competitiveness of future vehicles by 2030,” the goal was presented to “to become
the world’s first in the supply of electric/hydrogen vehicles” and to “achieve 10%
of the global market share”.
To achieve this goal, in the BEV field, various car models are being launched to
broaden consumers' choice, and subsidies and tax support policies are being

1 Reorganized the content from “Future auto industry development strategy-2030 national roadmap” jointly
prepared by relevant ministries (Oct. 2019)
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reviewed to reduce the burden on BEV purchase and operation. As for car types, it
was decided to launch new cars centered on luxury sedans, small SUVs, and small
trucks (less than 5 tons), and to maintain subsidies until ‘economies of scale’ are
reached. As for the tax support policy, the extension of tax support for special
consumption tax (~22) and acquisition tax (~21) at sunset was reviewed. In
addition, as a policy to increase demand for BEVs, it will support the expansion of
BEV supply for business operators of those such as buses, taxis, and trucks.
In addition, it was aimed to improve the convenience and economic feasibility of
using the charging infrastructure. By reflecting charger usage behavior, it has been
expanding chargers in apartment houses (slow charger), and major base areas (fast
charger) such as large marts, and service areas, and entrust or sell public fast
chargers to the private sector to create a market-oriented charging infrastructure
industrial ecosystem.

3. Future Automobile Expansion and Market Preoccupation Strategy2
In 2020, the Korean government announced the “Future Automobile Expansion and
Market Preoccupation Strategy” to evaluate the performance of “Strategy for
Development of the Future Auto Industry” (Oct. 2019) and “Korean New Deal”(July,
20200) and established a specific implementation strategy to expand the supply of
eco-friendly vehicles. Here includes four policy tasks established to achieve the
vision of “2020, the first year of popularization of future cars and establishment of
a future car-centered society and ecosystem by 2025”. Among them, the
representative policy task related to BEVs is “realization of a future car-friendly
social system”. It aims to supply 1.13 million BEVs and 200,000 hydrogen vehicles
in Korea and export 530,000 electric/hydrogen vehicles by 2025.
The government has strengthened the obligation to supply and install chargers
according to charger usage behavior, and promoting the expansion and installation
of slow chargers in living bases and fast chargers in mobile bases. It aims to build
50,642 units of slow chargers (September) in 2020 to 500,000 units in 2025
(including outlets), while as for the fast charger, to build 15,000 units in ‘25 from

2 Reorganized the content from “Future automobile expansion and market preoccupation strategy” jointly
prepared by relevant ministries (Oct. 2020)
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8,989 units (September) in 2020. For new buildings, the mandatory construction
ratio will be increased from 0.5% (2020) to 5% (2022) of the total number of parking
spaces, and for existing buildings, expanded the targets from 2% for public
buildings in 2022 to 2% for private buildings from ’23.
In addition, the government aims to achieve price competitiveness equal to that of
internal combustion engine vehicles by 2025 by inducing vehicle price reductions
and providing subsidies to reduce vehicle prices and operating costs. To this end,
the price of core parts (battery system) for BEV has been reduced to the level of
internal combustion engines, and an exclusive platform for BEV is being launched
and the battery leasing business is being promoted. It is intensively supporting
subsidies and taxation mainly for commercial vehicles (taxi, bus, truck), and
actively considering extending tax support. As a differentiated supply strategy for
each vehicle type, a customized supply strategy for each vehicle type, such as
passenger cars (electric taxis), buses (quasi-public buses), and trucks (light and
medium-sized), is also being pursued.

4. BIG3 Priority Projects by Industry3
In the 「BIG3 Priority Projects by Industry」, the government suggested “Checking
and Expanding the Construction Status of Pollution-Free Vehicle Charging
Infrastructure” to realize carbon neutrality early. In particular, a plan for
establishing a charging infrastructure for the spread of BEVs was presented as a
priority task in the BEV field. As a priority task, the goal is to build 1.13 million BEVs,
120,000 fast chargers, and 500,000 slow chargers by 2025.
First, it presented the expanded distribution plan according to the characteristics
of the charger. It proposed to install (super) fast chargers in major transportation
areas such as highways and install slow chargers in residential/commercial/public
facilities. Second, it presented to install a dedicated charging station for the
expansion of electric commercial vehicles. In 2021, delivery trucks and
medium-sized electric taxis would be launched, and about 2,300 fast chargers
would be installed in bus/taxi depots by 2025. Third, it was decided to divide the

3 Reorganized the content from “BIG 3 Priority Projects by Industry” jointly prepared by relevant ministries
(July 2021)
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roles from public-centered to private-centered and to shift those roles by stage. As
of 2021, 75% of fast charging infrastructure were installed and operated by the
public. This will be gradually converted to the private sector, and the public will
focus on resolving the charging blind spots and disseminating the latest technology
and support the private sector to discover various new business opportunities.

Table 2.1

“BIG3 Priority Projects by Industry” BEVs and Charging Infrastructure Supply Goal
BEV
(10,000 units)

Fast charger
(1,000 units)

Slow charger
(1,000 units)

2020 (Performance)

13.7

6.5

5.4

2021 (June)

17.7

8.0

5.9

2025 (Target)

113

12

50

Category

Source: Reorganized the content from “BIG 3 Priority Projects by Industry” jointly prepared by relevant ministries
(July 2021)

5. The 4th Basic Plan for Eco-friendly Vehicles (2021~2025)4
The 4th Basic Plan for Eco-friendly Vehicles (2021~2025) (hereinafter: 4th Basic
Plan) is a statutory plan that is established and implemented every five years in
accordance with Article 3 of Act on the promotion of development and distribution
of environment-friendly automobiles. The 4th plan presented a vision for “20201,
the first year of popularization of eco-friendly cars in 2021, and establishment of
eco-friendly society and industrial ecosystem by 2025”. In this plan, the number of
eco-friendly vehicles supplied is to expand from 135,000 BEVs in 2020 to 3 million
in 2030, and greenhouse gas emissions is to reduce from 73 million tons in 2017 to
55.7 million tons in 2030, aiming 24% drop in 2030 compared to 2017.
The 4th plan presents three major strategies to achieve the vision and goals. First,
it is the establishment of an accelerating social system for the spread of
eco-friendliness, which will reduce automobile greenhouse gas by 24% by 2030 and
the plan is to create a living charging environment by arranging charging
infrastructure in the right place, and secure economic feasibility comparable to
that of internal combustion engine vehicles at an early stage. Second is to pioneer

4 Reorganized the content from “the 4th basic plan for eco-friendly vehicles(2021-2025)” jointly prepared by
relevant ministries (Feb. 2021)
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a carbon-neutral era through technological innovation. It will secure BEV
performance equivalent to that of internal combustion engine vehicles and leap
forward as an eco-friendly car export powerhouse. Third is to accelerate the
transition to a carbon-neutral industrial ecosystem. The plan includes converting
500 parts companies to those for future vehicles by 2025 and 1,000 parts companies
by 2030 and intensively nurture small and medium-sized new players in the future
car field.

Eco-friendly vehicles include hybrid vehicles
Source: 4th Basic Plan for eco-friendly vehicles (2021~2025)

Figure 2-1: 4th Plan Goal and Promotion Strategy

Table 2.2

Distribution Goal and Direction of the 4th Basic Plan for Eco-friendly Vehicles

Category

BEV

Hydrogen
Vehicle

2022

Incentive

2025

Passenger

117K

Electric taxi subsidy increased
(820 → 10 million won)

930K units

Bus

1,837

Minimum self-pay set
(100 million won)

11K units

Truck

15K

Expanded electric truck support scale
(1.3 → 25,000 units)

193K units

Passenger

11K

Maintain subsidies (22.5 million won
by the government in 2021)

200K units

Bus

75

Maintain subsidy (Government 150 million won
in 2021) newly establish fuel subsidy (in 2021)

Truck

0

Hydrogen truck subsidy establishment
(21 years), fuel subsidy establishment (2023)

4,600
900

Source: Reorganized the content from “the 4th plan for eco-friendly cars” jointly prepared by relevant ministries (Feb.
2021), p.20
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6. Korea 2050 Carbon Neutral Strategy to Realize a Sustainable
Green Society5
To respond to the climate crisis, the Korean government has established a
long-term low greenhouse gas emission development strategy (LEDS) and a
nationally determined contribution (NDC), which are climate goals promised to the
international community. LEDS presents a long-term vision and national strategy
to achieve carbon neutrality by 2050 while NDC includes a binding greenhouse gas
reduction goal that promises to implement reductions to the international
community by 2030.
For LEDS, the Korean government has presented five basic directions and strategies
for each sector. In the transportation sector, it aims to build a transportation system
that does not emit greenhouse gases and air pollutants at all by converting the
existing oil-centered transportation system to a future vehicle (eco-friendly vehicle
+ autonomous driving)-oriented system, such as converting an internal combustion
engine vehicle to an eco-friendly vehicle. To this end, it is promoting the supply of
3 million BEVs and 850,000 hydrogen vehicles with the goal of generating one-third
of new car sales in 2030 as electric-hydrogen vehicles.

Table 2.3

Eco-friendly Vehicle Supply Plan
(unit: 10,000, %)

Category

BEVs

Hydrogen Vehicles

Ratio of New cars

2019

4.2

0.6

2.6

2020

7.8

1

4.9

2022

15.3

2.5

9.9

2025

27

6

18.3

2030

44

16

33.3

Accumulated
(’30)

300

85

-

Source: “Korea 2050 Carbon Neutral Strategy to Realize a Sustainable Green Society” by ROK government (2020) p.71

5 Reorganized the content from “Korea 2050 Carbon Neutral Strategy to Realize a Sustainable Green Society”
by ROK government (2020)
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Section 2. Current BEV Charging Infrastructure in Korea
1. BEV Status
In 2014, the number of registered vehicles in Korea was about 20 million, but in
2020, it was about 24 million, with an average annual growth rate of 3.2%, but the
rate of increase is decreasing every year compared to the previous year. Meanwhile,
since the distribution of BEVs in Korea began in earnest in 2013, more than 130,000
BEVs have been distributed in 2020. Although the average annual growth rates of
gasoline and diesel vehicles, which are representative internal combustion engine
vehicles, are low at 2.9% and 3.9%, respectively, the growth rate of BEVs is 91.1%,
which is about 20 times higher than the average annual growth rate of internal
combustion engine vehicles. However, the share of BEVs out of about 24 million
registered vehicles in 2020 is low at 0.6%6. Although it is still insufficient in the
overall automobile market, the related market is expected to grow rapidly in view
of recent growth.
Looking at the total number of registered vehicles by year, the year-on-year
increase rate is decreasing from 4.3% in 2015 to 2.9% in 2020. Gasoline vehicles
have maintained a growth rate of about 3-4% compared to the previous year while
diesel vehicles have maintained a downward curve every year from 8.6% in 2015,
and in 2020, the growth rate from the previous year is 0.3%, stagnating in diesel
vehicles. However, the growth rate of BEVs increased by 106% in 2015 and up to
131% in 2017. Although in 2020, the growth rate is 50% lower than in the previous
year, the growth rate can be considered very high compared to other fuel
vehicles.

6 According to National Land, Infrastructure and Transport Statistics, the number of registered electric
vehicles in October 2021 is 211,677.
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Table 2.4

Number of Vehicle Registrations and BEV Registrations per Year
No. of Registration

Year

Registered
vehicle
(1000)

Increase
(%)

’14

20,118

-

’15

20,990

’16

Increase from
previous year (%)

BEVs
BEV
(1000)

Increase
(%)

Supply
(%)

Gasoline

Diesel

2.8

-

0.0

-

-

4.3

5.7

105.8

0.0

2.3

8.6

21,803

3.9

10.9

90.0

0.0

2.9

6.4

’17

22,528

3.3

25.1

131.3

0.1

2.7

4.4

’18

23,203

3.0

55.8

122.1

0.2

2.5

3.7

’19

23,677

2.0

89.9

61.3

0.4

3.1

0.3

’20

24,366

2.9

135.0

50.1

0.6

4.1

0.3

Annual
average
increase
(%)

3.2

-

91.1

-

-

2.9

3.9

Source: KOTI(2022), “A study on the vitalization of private investment to expand electricity and hydrogen charging
infrastructure”, (p.24)
Ministry of Land, Infrastructure and Transport press release (January 20, 2021), “Registered vehicle number of
24.37 million as of December 2020, No. of eco-friendly vehicles surpassed 800,000”, The rate of increase is the
rate of increase compared to the previous year

Figure 2-2: Year-on-year Increase by Fuel (%)

According to the new vehicle registration status by fuel used, in 2018, the new
registration of diesel vehicles accounted for the highest at 43.2%, followed by
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gasoline vehicles with 42.7%. However, in 2020, the share of gasoline vehicles
increased to 50.0% of the total vehicles, while that of diesel vehicles decreased the
most to 30.6%. Compared to 2018, the growth rate of all new vehicles in 2020 is 4%,
but hybrid and BEVs, which are representative eco-friendly vehicles, have high
growth rates of 86% and 50%, respectively. The registration rates for gasoline and
diesel vehicles, which account for over 80% of most newly registered vehicles, are
22% and 26%. This can be seen as an increase in consumer preference and interest
in eco-friendly vehicles compared to the past.

Table 2.5

New Registration Status by Fuel Used
(Unit : cars)

Category
18

19

20

Gasoline

Diesel

Hybrid

Electric

Others

Total

784,273

793,702

93,421

31,183

133,310

1,835,889

42.72%

43.23%

5.09%

1.70%

7.26%

100.00%

859,163

657,693

104,244

35,075

148,230

1,804,405

47.61%

36.45%

5.78%

1.94%

8.21%

100.00%

958,007

589,112

173,480

46,719

148,374

1,915,692

50.01%

30.75%

9.06%

2.44%

7.75%

100.00%

Source: Ministry of Land, Infrastructure and Transport press release (Jan. 20, 2012), as of December 2020, the number
of registered vehicles exceeded 24.37 million, eco-friendly vehicles exceeded 800,000

According to the number of BEVs supplied by local governments, Seoul supplies
about 23,000 units, which accounts for 17.3% of the total BEV supply, Jeju Island
is about 21,000 units (the supply rate is 15.8%), and Gyeonggi Province is about
20,000 units (the supply rate is about 15.8%). 15.2%). As for the share of the vehicle
registration status of local governments, Jeju Island is 3.46% and Daegu City is
1.04%. Excluding Jeju Island and Daegu City, less than 1% of registered vehicles are
distributed, confirming that it is still low.
Jeju Island is the first and only local government in the country where the number
of registered BEVs exceeds 3% of the total number of registered vehicles. The
number of BEVs per 1,000 people is 31.6, the highest among local governments in
the country. This is more than 6 times higher than the 5.2 units in Daegu, the second
most supplied city in the country. In this way, Jeju took the lead in promoting BEV
distribution ahead of other local governments, and by making various policy and
financial efforts for BEV distribution, it was able to increase the number and
penetration rate of BEVs compared to other local governments.
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Table 2.6

No. & Ratio of BEV Supplied by Local Government(As of 2020)

Category

1)

BEV Supply

BEV Supply
by region(%)

Supply ratio to
vehilcle
registration
status(%)1)

No. of BEV per
1,000
population2)
(unit/1,000)

Seoul

23,393

17.3

0.74

2.4

Busan

5,355

4.0

0.37

1.6

Daegu

12,630

9.4

1.04

5.2

Incheon

5,366

4.0

0.32

1.8

Gwangju

3,210

2.4

0.46

2.2

Daejeon

4,469

3.3

0.65

3.1

Ulsan

2,274

1.7

0.39

2.0

Sejong

1,148

0.9

0.66

3.2

Gyeonggi

20,477

15.2

0.34

1.5

Gangwon

4,078

3.0

0.50

2.6

Chungbuk

3,883

2.9

0.45

2.4

Chungnam

5,489

4.1

0.48

2.6

Jeonbuk

3,323

2.5

0.35

1.8

Jeonnam

5,223

3.9

0.47

2.8

Gyeongbuk

7,051

5.2

0.48

2.7

Gyeongnam

6,308

4.7

0.35

1.9

Jeju

21,285

15.8

3.46

31.6

Total

134,962

100.0

0.55

2.6

Source: 1) Ministry of Land, Infrastructure and Transport press release (Jan. 20, 2012), as of December 2020, the
number of registered vehicles exceeded 24.37 million, eco-friendly vehicles exceeded 800,000
2) National Statistics Portal, Population Status in 2020, https://kosis.kr/statHtml/statHtml.do?orgId=315&tblId
=TX_315_2009_H1001&conn_path=I3 (Search date: Nov. 24, 2021)

2. BEV Charging Infrastructure Status
As of June 2021, 12,456 fast chargers and 58,617 slow chargers are in operation in
Korea, a total of 71,073 charging infrastructures. Compared to 2017, fast chargers
increased by 3.7 times and slow chargers by 5.7 times, increasing the total number
of chargers by 5.2 times. BEVs increased 6.9 times during the same period, and the
rate of increase in BEV supply was higher than that of chargers.
The average annual growth rate of chargers is 38.9% for fast chargers and 54.3% for
slow chargers, which is 51.0% of the total charger growth rate, which is slower than
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the average annual growth rate of 62.1% for BEVs. The number of BEVs per charger
in 2017 increased from 1.84 cars/unit in 2017 to 2.44 cars/unit in 2021 due to a
relatively lower growth rate than BEV charging infrastructure. However, the supply
of chargers is still better than in major advanced countries for BEVs7 , 16 cars/unit
in the US, 10 cars/unit in Japan, and 6 cars/unit in China (source IEA BEV Global
outlook 2021, cited BIG3 priority projects by industry).

Table 2.7

Annual Number of Chargers Supplied and Rate of Increase

Year

Charger1)
(Unit)

Total
(C= A+B)
(unit)

BEV(D)2)
(cars)

BEV/charger
(D/C)
(cars/unit)

Fast
(A)

Slow
(B)

2017

3,343

10,333

13,676

25,108

1.84

2018

5,213

22,139

27,352

55,756

2.04

2019

7,396

37,396

44,792

89,918

2.01

2020

9,805

54,383

64,188

134,962

2.10

2021

12,456

58,617

71,073

173,147

2.44

Increase campared
to 2017

3.8

5.7

5.2

6.9

-

Average annual
growth rate(%)

38.9

54.3

51.0

62.1

-

Source: KOTI(2022), “A study on the vitalization of private investment to expand electricity and hydrogen charging
infrastructure”, (p.27)
1) BIG3 priority projects by industry (July 29, 2021) by relevant ministries “Examination of pollution-free
vehicle charging infrastructure construction and expansion plan for early realization of carbon neutrality”
2) Ministry of Land, Infrastructure and Transport press release (Jan. 20, 2012), as of December 2020, the number
of registered vehicles was 24.37 million and eco-friendly vehicles exceeded 800,000. The number of BEVs in
2021 is the Ministry of Land, Infrastructure and Transport Statistics Nuri, Vehicle Registration Status Report
(as of June 2021) ) (http://stat.molit.go.kr/portal/cate/statFileView.do?hRsId=58&hFormId=5) (Search date:
Dec. 1, 2021)

According to the status of the chargers by local government, Gyeonggi has about
17,000 units, Seoul has about 9,000, and Daegu has about 5,000. Also, Daejeon and
Ulsan have lower supply of chargers than other local governments. By the type of
charger, Gangwon-do and Jeju-do mainly built fast chargers so that in
Gangwon-do, the installation rate of fast chargers is about 31%, and in Jeju-do,
about 29%, which is higher than the national average of about 18%. On the other
hand, Busan has a higher rate of slow chargers than other regions, accounting for

7 BIG3 industry-specific key promotion tasks (Jan. 29, 2021), “Check and expand the construction status of
pollution-free vehicle charging infrastructure for early realization of carbon neutrality” by related industries
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more than 90%. The reason the proportion of fast chargers in Jeju Island is high is
that, as a pilot district, a supply policy centered on fast chargers was implemented
to expand the supply of BEVs in the early stages.

Table 2.8

No. of Installations of Charging Infrastructure Compared to BEVs Supplied by
Local Governments

Category

BEV
(unit)

Slow charger

Fast charger

No.
(unit)

Rate
(%)

No.
(unit)

Rate
(%)

Charger
(unit)

Seoul

28,752

7,855

86.0

1,274

14.0

9,129

Busan

8,503

3,420

90.9

341

9.1

3,761

Daegu

13,974

4,205

86.1

680

13.9

4,885

Incheon

7,790

2,097

83.6

411

16.4

2,508

Gwangju

4,081

2,057

87.1

305

12.9

2,362

Daejeon

5,836

1,644

84.7

297

15.3

1,941

Ulsan

2,897

1,029

78.9

275

21.1

1,304

Sejong

1,404

624

81.8

139

18.2

763

Gyeonggi

30,030

14,994

86.8

2,283

13.2

17,277

Gangwon

5,200

1,765

68.9

795

31.1

2,560

Chungbuk

5,480

1,934

78.5

530

21.5

2,464

Chungnam

7,254

2,735

80.4

668

19.6

3,403

Jeonbuk

5,104

2,085

77.5

607

22.5

2,692

Jeonnam

6,643

2,117

74.3

733

25.7

2,850

Gyeongbuk

8,676

3,419

77.1

1,017

22.9

4,436

Gyeongnam

8,685

3,536

80.9

837

19.1

4,373

Jeju

22,838

3,101

71.0

1,264

29.0

4,365

Total

173,147

58,617

82.5

12,456

17.5

71,073

Source: BEV: Ministry of Land, Infrastructure and Transport Statistics, vehicle registration status report (as of June
2021) data applied(http://stat.molit.go.kr/portal/cate/statFileView.do?hRsId=58&hFormId=5) (Search date:
Dec. 1, 2021)
Charging infrastructure: Integrated Nurijip for low-emission vehicles, www.ev.or.kr, (search date as of June
23, 2021)

According to the operating status of BEVs compared to the number of chargers
supplied, Jeju Island has 5.23 BEVs per charger, which is 2.14 times higher than the
national average of 2.44 BEVs. In addition to Jeju Island, Seoul, Daejeon, and
Incheon have a higher proportion of BEVs to chargers than other regions,
suggesting that local governments with a large supply of BEVs often have a high
percentage of BEVs per charger.
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In terms of access to chargers, more than two electric charging infrastructures are
built within 1 ㎢ in metropolitan cities including Seoul and Jeju Island. Due to the
nature of metropolitan cities, it is natural for electric charging infrastructure to be
installed in a narrow area, but Jeju Island has a well-established BEV charging
infrastructure, so charging stations are highly accessible.

Table 2.9

Comparison of the Number of BEVs and Area Compared to the Number of
Charging Infrastructures Supplied by Each Municipality

Category
Seoul

Charger
(unit)

BEV to chargers
(units)

Area to charger
(㎢/unit)

9,129

3.15

0.07

Busan

3,761

2.26

0.20

Daegu

4,885

2.86

0.18

Incheon

2,508

3.11

0.42

Gwangju

2,362

1.73

0.21

Daejeon

1,941

3.01

0.28

Ulsan

1,304

2.22

0.81

Sejong

763

1.84

0.61

Gyeonggi

17,277

1.74

0.59

Gangwon

2,560

2.03

6.57

Chungbuk

2,464

2.22

3.01

Chungnam

3,403

2.13

2.42

Jeonbuk

2,692

1.90

3.00

Jeonnam

2,850

2.33

4.33

Gyeongbuk

4,436

1.96

4.29

Gyeongnam

4,373

1.99

2.41

Jeju

4,365

5.23

0.42

Total

71,073

2.44

1.41

Source: As of June 2021
Charging infrastructure: Integrated Nurijip for low-emission vehicles, www.ev.or.kr, (search date as of June 23,
2021) As of 2021
Area (as of 2020) National Statistics Portal
https://kosis.kr/statHtml/statHtml.do?orgId=136&tblId=DT_136001_9642&conn_path=I3, (Search date Nov.
24, 2021)

3. BEV Subsidies and Tax Reductions
In order to promote the spread of BEVs, the Korean government has been providing
various incentives at the stage of owning/operating BEVs, including subsidies for
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the purchase of BEVs. BEV purchase subsidies is provided to those qualified
vehicles that meet the evaluation criteria and standards for BEVs based on the
「Regulations on Evaluation of BEV Supply Targets」 among vehicles that have
completed all vehicle-related certifications in accordance with relevant laws such
as 「Automobile Management Act」, 「Atmospheric Environment Conservation Act」,
and 「Noise and Vibration Control Act」.
The Ministry of Environment is providing subsidies for the purchase of BEVs based
on the size and standards of BEV subsidy. BEV purchase subsidies are divided into
national subsidies and local government subsidies. The same amount is paid for
national subsidies regardless of province, and local government subsidies are paid
differently depending on the BEV supply plan and financial situation of local
governments.
BEV subsidies are provided by evaluating vehicle types and vehicle performance.
There is a shift in the direction of subsidy payments according to the type of vehicle
and the performance of the vehicle changed from the one-time payment for all
vehicle types. From 2013 to 2015, subsidies of 15 million won (based on high-speed)
were paid, but the subsidy has decreased every year, up to 8 million won is paid in
2021, about 47% less than in 2013.
Prior to 2018, subsidies were provided regardless of vehicle performance, but in
2018, low-temperature performance and battery capacity were evaluated for
passenger cars, and subsidies were differentially paid for buses according to vehicle
size. In 2019, the subsidy payment standards were more subdivided, and subsidies
were being paid according to vehicle performance. For example, subsidies were
different for passenger cars according to fuel efficiency, low temperature
performance, and battery capacity, and for buses according to energy consumption
rate, battery capacity, and vehicle size. In 2020, passenger cars were paid according
to fuel efficiency and mileage, and buses were paid differently according to fuel
efficiency, mileage, and vehicle size, and a minimum self-pay system was
introduced.
BEV purchase subsidies are decreasing every year. Differential support is provided
according to vehicle performance and openness, and there is a shift from flat-rate
subsidy to differential support according to vehicle performance (travel cost,
battery capacity).
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Table 2.10 Current Status of BEV Subsidy by Year (national subsidy)
(unit: 1,000won)

Year

BEV
High speed

’13
’14

15,000

’15

Low speed

to be decided later
12,000

to be decided later

’17

14,000

5,780(Including
compact vehicles)

’19

Remarks

100,000

Flat rate support

Large
100,000

[Passenger car]: Considering
automotive performance such as low
temperature characteristics and
battery capacity
[Bus]: Differential support according
to vehicle size

5,780

’16

’18

Bus

[Passenger car]: KRW 7,060~12,000K
(Electric taxi: 2 million won additional
support, total paid 12 million won)
[Compact]: KRW 4,500K
(regardless of vehicle model, flat-rate
support)
[Passenger car]: 7,560~9,000K won
(Electric taxi: 2 million won additional
support, total paid 9 million won)
[Compact]: KRW 4,200K (fixed support
regardless of vehicle type)

’20

[Passenger car]: Up to KRW 8,200K
(Electric taxi: 2 million won additional
support, up to 8.2 million won)
[Compact]: KRW 4,000K (fixed support
regardless of vehicle type)

’21

[Passenger car]: Up to KRW 8,000K
(Electric taxi: 2 million won additional
support)
[Compact]: KRW 4,200K (regardless of
vehicle model, flat-rate support)

Middle
60,000
Large
7,700~
100,000
Middle
41,280 ~
48,600
Large
68,160 ~
100,000
Middle
36,210 ~
41,930
Large
52,370 ~
167,800
Middle
32,500 ~
60,000

[Passenger car]: Considering vehicle
performance such as fuel efficiency,
low temperature performance, and
battery capacity
[Bus]: Consider vehicle performance
such as energy consumption rate,
battery capacity, and vehicle size
[Passenger car]: Differential payment
according to vehicle performance
(fuel efficiency, mileage)
[Bus] Differential payment according
to vehicle performance (fuel
efficiency, mileage) and vehicle size
[Passenger car]: Differential payment
according to vehicle performance
(fuel efficiency, mileage)
[Bus] Differential payment according
to vehicle performance (fuel
efficiency, mileage) and vehicle size
Minimum self-pay of KRW 100 million

Source: KOTI(2022), “A study on the vitalization of private investment to expand electricity and hydrogen charging
infrastructure”, (p.20)
Ministry of Environment, ｢Guidelines for subsidy for BEV dissemination and charging infrastructure
construction project｣ (2013-2021)

In addition to the subsidy, additional tax reduction benefits8 are provided when
purchasing BEVs. Tax reduction benefits come from national taxes (special
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consumption tax, education tax) and local taxes (acquisition tax). The special
consumption tax is 5% of the vehicle value (up to 3 million won), and the education
tax is reduced to 30% of the special consumption tax (up to 900,000 won). Local tax
(acquisition tax) is reduced by 7% (within the limit of 1.4 million won) of the vehicle
price as benefits.

Table 2.11 BEV Tax Reduction Policy
Category

Taxation

special
consumption 5% of vehicle value1)
National
tax
tax
education
30% of special
tax
consumption tax
Local
tax

acquisition
tax

7% of vehicle price
(4% for compact vehicle)

Reduction
limit
3 million

Remarks
Article 109 of the Restriction of
Special Taxation Act of the
Ministry of Strategy and Finance

900,000

-

1.4 million

Article 66 of the Restriction of
Special Local Taxation Act of the
Ministry of the Interior and Safety

Note: 1) Vehicle value: ex-factory price, vehicle price: ex-factory price + individual consumption tax + education tax
Source: Ministry of Environment BEV charging station (www.ev.or.kr), Daegu metropolitan area intelligent EV
commercialization base city establishment project execution plan establishment (p.13)

In addition to subsidies for purchasing BEVs, automobile tax reduction benefits are
provided at the stage of owning/operating BEVs. According to Article 127 (Tax
Standard and Tax Rate) of the Local Tax Act, BEVs are classified as other passenger
vehicles and the automobile tax is 20,000 won for business use and 130,000 won
for non-business use, including local education tax (30%)9. In addition, BEVs are
being provided with additional benefits by local governments and the Korea
Expressway Corporation. According to the Seoul Metropolitan Government
Parking Lot Installation and Management Ordinance Article 7, Paragraph 1, No. 10
(Enforcement Date: October 15, 2016), if you charge an BEV in a public parking lot
(on-street and off-street), the parking fee is exempt for the first one hour and
50/100 minutes of the parking fee charged after 1 hour is exempted10. In addition,

8 Ministry of Environment Electric vehicle charging station(https://www.ev.or.kr/portal/salechargerfee?pM
ENUMST_ID=21548), (Search date: May 16, 2019)
9 Pollution-free car Integrated Nurizip – Government support incentive, https://ev.or.kr/mobile/saletex,
(Search date: Jan. 13, 2022)
10 Pollution-free car Integrated Nurizip – Government support incentive, https://ev.or.kr/mobile/saletex,
(Search date: Jan. 13, 2022)
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type 1 low-emission vehicles (BEVs, hydrogen vehicles) and type 2 low-emission
vehicles (hybrid cars, PHEVs) using Namsan Tunnels 1 and 3 in Seoul are exempting
from congestion charges11 for vehicles nationwide. The Korea Expressway
Corporation provides a 50% discount12 on toll rates when using the Hi-Pass for all
sections of expressways, including private expressways.

4. BEV Charging Infrastructure Subsidy
The BEV charging infrastructure subsidy is being supported through the Ministry
of Environment's 「BEV supply and charging infrastructure construction project
subsidy guidelines (hereinafter referred to as subsidy guidelines)」 and the Ministry
of Trade, Industry and Energy's “BEV Charging Service Industry Promotion Project”.
The Ministry of Environment's charging infrastructure subsidy is mainly for slow
chargers, while the Ministry of Trade, Industry and Energy's charging infrastructure
subsidy is mainly for fast chargers.
The subsidy for BEV charging infrastructure installation of the Ministry of
Environment is paid based on the 「Subsidy guidelines」, and it is on the decline along
with the subsidy for BEVs. BEV subsidies are supported by both the central and local
governments, but only the government subsidies for charging infrastructure
installation subsidies are only available from the central government.
Subsidies for charging infrastructure are provided depending on whether chargers
are open or not and the number of chargers installed. In 2013, 8 million won was
paid for a slow charger, but it decreased every year and decreased to 2 million won
for a public charger in 2021. After 2015, subsidies have been provided differentially
depending on the type of charger (stand type, potable type) open or not, and the
number of chargers installed. In order to increase the utilization of the charging
infrastructure, more subsidies are being provided for public chargers rather than
private chargers and for fully shared chargers have more subsidies than partially
shared chargers.

11 Exempts from Congestion Toll Fee for Namsan Tunnels No. 1 and 3 for all Seoul and national type 2 of low
pollution automobiles, https://news.seoul.go.kr/traffic/archives/504768, (search date: Jan. 13, 2022)
12 Korea Expressway Corporation, electric vehicle, hydrogen vehicle, toll discount implemented , https://www.
ex.co.kr/site/com/pageProcess.do (Search date: Jan. 13, 2022)
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Table 2.12 Annual BEV Subsidy
Year

Charger

Remarks

’13

Slow speed: KRW 8,000K

(1 charger and 1 set of electrical installation
work) 100% of national support

’14

Slow s speed: 7,000K

(1 charger and 1 set of electrical installation
work) 100% of national support

’15

Stand type/wall type:
within the range of KRW 6,000K
Portable charger:
within the range of KRW 1,000K

Implementation within the amount of support
(Return of the execution balance)
Excess construction cost, operation and
maintenance costs shall be borne
by the BEV purchaser

’16

Standing: within the range of KRW 4,000K
Portable charger:
within the range of KRW 800K

Flat rate support

’17

3,000 per installation (private/not open)~
KRW 5,000K (public/fully open)

’18

1,500 per installation (private)~
KRW 4,000K (public/fully open)

’19

1,300 per installation (private)~
KRW 3,500K (fully open)

’20

3,000 per installation (partially public) ~
KRW 3,500K (fully open)

’21

KRW 2,000K per installation (Public)

Differential support depending on whether
the charger is open or not and the number of
chargers

Source: KOTI(2022), “A study on the vitalization of private investment to expand electricity and hydrogen charging
infrastructure”, (p.21)
Ministry of Environment, each year ｢BEV supply and charging infrastructure construction project subsidy
guidelines｣, (2013~2021)

In addition to the subsidy for the charging infrastructure construction project of the
Ministry of Environment, the Ministry of Trade, Industry and Energy has been
providing subsidies for the installation of BEV charging infrastructure through the
“BEV Charging Service Industry Promotion Project” since 2017 in order to foster
private BEV operators and to promote the supply and operation of charging
infrastructure. The Ministry of Commerce, Industry and Energy is subsidizing 50%
of the installation cost per unit of fast charger up to KRW 20 million between 2017
and 2018, and up to KRW 15.5 million (50kw) ~ KRW 26 million (100kw) per unit
in 2019.
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Table 2.13 Subsidy for the Installation of BEV Charging Infrastructure by the Ministry of
Commerce, Industry and Energy
Category
2017

Description

50% of the installation cost per fast charger (up to 20 million won refunded)

50% of the installation cost per fast charger
<Table> The upper limit of subsidy per charger according to the installed capacity
and the number of installed units per site
(unit: 10,000won)

Category

1 unit

2∼5 units

6∼10 units

50㎾

1,550 million

1,450 million

1,350 million

100㎾ and more

2,600 million

2,500 million

2,400 million

2019

Note: * KEPCO standard facility charge (50% of notification cost (excluding VAT)) is supported
separately
Up to 2.5 million won based on 50kW, up to 5 million won based on 100kW
Based on 50 ㎾*, ① Up to 30 units can be supported**, ② Up to 10 units can be supported
per location


Subsidy is provided within 50% of the installation cost* per fast charger
<Table> The upper limit of subsidy per unit according to the capacity
and number of chargers installed in the same place
(unit: 10,000won)

Category

1 unit

2∼5 units

6 and more

50㎾

1,800

1,700

1,600

Install
cost

KEPCO
payment

100㎾(single)
2020
/
2021

Install
cost

KEPCO
payment

100㎾(dual)
Install
cost

KEPCO
payment

200㎾(dual)
Install
cost

KEPCO
payment

300㎾ and more
Install
cost

KEPCO
payment

1,550

250

2,650
2,150

500

2,900
2,400

500

4,300
3,300

1,000

9,000
7,000

2,000

1,450

250

2,550
2,050

500

2,800
2,300

500

4,150
3,150

1,000

8,650
6,650

2,000

1,350

Remarks

250

2,450
1,950

500

2,700
2,200

‘20/’21 same

500

4,000
3,000

1,000

8,350
6,350

2,000

New
established
in 2021

Source: KOTI(2022), “A study on the vitalization of private investment to expand electricity and hydrogen charging
infrastructure”, (p.22)
Korea Energy Agency, “Announcement for annual BEV charging service industry promotion”
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Section 3. BEV Charging Infrastructure Private Business
1. Types and Characteristics of Private Charging Infrastructure
Operators
A business operator that receives subsidies from the government to install charging
facilities for BEVs must be registered as charging business operator among new
operators pursuant to Article 7-2 of the Electricity Business Act in order to
participate in related businesses13.
The government strengthened the qualification requirements of existing private
charging companies to improve the service of charger management and operation.
When registering as charging infrastructure business, it is presented based on credit
rating, organizational and manpower operation plan, and charging service
operation performance. In order to register as a project performing institution, one
should have experiences of installing and running at least 100 charging facilities
and the credit rating must be B- or higher, with at least maintaining three personnel
including at least one qualified electrical construction expert, and two dedicated
personnel for operating system management, etc.
According to this standard, as of June 2021, a total of 223 BEV charging companies
are registered. These include 35 large enterprises, 175 small and medium-sized
enterprises, 8 public enterprises and public institutions, and 5 other institutions14.
Small and medium-sized enterprises (SMEs) account for 78.5% of the total charging
service providers. If the types of private charging service providers are classified
into service operation, construction, product/manufacturing, and maintenance,
there are 112 companies in service operation, 40 construction companies, 37
product manufacturing companies, and 34 maintenance companies. In terms of
company size, large companies are mostly on charging service operation (26 out
of 35 companies, about 74%), while SMEs focus on charging service operation
(73 out of 175 companies, about 42%), construction (21%), and product

13 “Ministry of Environment (2021.06), “Guidelines for installation and operation of charging infrastructure for
｢2021 Electric Vehicle Supply and Charging Infrastructure Construction Project｣”
14 “BIG3 Priority Tasks by Industry” by related ministries (July 29, 2021) As of December 3, 2021, the number
of electric charging operators in the Korea Smart Grid Association, new electricity business and intelligent
power grid business registration system is 261. https://sgreg.ksga.org/front/statistics/electNewBusiness/
companyScaleStatistics, (search date: Dec. 3, 2021)
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manufacturing. (20%), maintenance (18%), etc. are distributed in the order of
operators.

Table 2.14 Current Status of BEV Charging Companies by Company Size (as of June, 2021)
Lage
company

SMEs

SOE/Public
Institution

Others

Total

26

73

8

5

112

Installation

4

36

40

Product manufacturing

2

35

37

maintenance

3

31

34

35

175

Category
Service operation

No. of companies

8

5

223

Source: “BIG3 Priority Project by Industry” by related ministries (July 29, 2021)

According to the main status of private charging companies by company15 existing
oil refiners, vehicle manufacturers, logistics companies, transportation-related
platform companies, and distributors are participating. In recent years, the
participation of large corporations has increased. Typically, SK, Hyundai Motors,
Lotte, and LG conglomerates are entering the charging infrastructure business by
acquiring existing charger manufacturers and service providers16. For example, SK
Group acquired Sysnet EV, a charger manufacturer, and is operating four charging
business-related affiliates (SK Energy, SK E&S, SK Broadband, and SK Rent-a-Car).
In addition, Tmap Mobility, one of its affiliates, jointly developed a membership
program with Ever-on and signed MOUs with Chargebi and Daeyoung Chaevi.
Hyundai Motor Group is operating Korea charging service and charging station
brand E-pit, while Lotte and LG are acquiring charger manufacturers or pursuing
strategic investments. Existing refiners are participating in BEV charging projects
using existing gas station sites to prepare for the expansion of BEV supply. Kakao
Mobility17, a representative transportation platform, provides related services by
linking KEPCO's BEV charging platform ‘Charge Link’ service with Kakao Navi. In

15 Korea Smart Grid Association, rewritten by the author based on internal data
16 E-daily (Oct. 7, 2021) “Excluding Samsung, the 5 largest domestic groups enter the electric vehicle charging
market”, https://m.etnews.com/20211007000239, IT Chosun (Nov. 4, 2021), “Lotte Information &
Communication acquires electric vehicle charging company”, http://it.chosun.com/site/data/html_dir/
2021/11/04/2021110401306.html, (Search date: Nov. 30, 2021)
17 Hankyung.com(July, 6 2021), “Tmap and Kakao’s ‘electric vehicle charging’ battle for dominance”, https://
www.hankyung.com/it/article/2021070610401 (Search date: Dec. 7, 2021)
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addition, distribution companies are entering the electric charging business as a
way to secure potential customers.

Table 2.15 Major Companies by Type of Electric Charging Service Provider
Category

Related companies

Refinery

SK Energy, Hyundai Oilbank, GS Caltex, E1, S-OIL

Car makers

Hyundai Motors

Logistics

Hyundai Glovis, CJ Korea Express, Lotte Global Logis

Transport related
platform

Kakao Mobility, Tmap Mobility

Distributor

E-Mart, Lotte1)

SOE/Public Institution

Korea Electric Power Corporation, Seoul Energy Corporation, Korea
Electric Corporation Association, Korea Environment Corporation

비고

Source: Korea Smart Grid Association, rewritten by the author based on internal data
1) E-daily (June 15, 2021), “[Exclusive] Lotte and Shinsegae Group conducts BEV charging business directly”,
(Search date: Dec. 3, 2021)

The main characteristics of Korea's BEV charging infrastructure business are as
follows. In the early days of BEV dissemination, the government-led charging
infrastructure was built and operated. As of 2022, electric charging service
providers including large companies are participating in the BEV charging
infrastructure business, and the transition of public charging infrastructure to the
private sector is underway.
In the early stages of the introduction of BEVs, charging infrastructure in Korea was
built and operated mainly by public companies including the Ministry of
Environment (Korea Environment Corporation) and Korea Electric Power
Corporation. Recently, the Ministry of Commerce, Industry and Energy is providing
subsidies for charging infrastructure to foster private charging companies. In
addition, the government has established a long-term plan for the phased
transition of public sector charging infrastructure to the private sector. According
to this, electricity sales are exclusively provided by KEPCO, and private charging
companies are setting charging rates according to the charging rate standards set
by the Ministry of Environment. The roles of public and private charging providers
are divided, and public companies such as Korea Electric Power Corporation are
building charging infrastructures mainly in apartment complexes and national
facilities, which are difficult for private companies to enter, while the private sector
is promoting projects mainly in other profitable areas.
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2. Necessity of Expanding Private Charging Infrastructure
To respond to climate change and reduce greenhouse gas emissions, major
countries have established carbon-neutral plans, and vehicle manufacturers have
announced roadmaps to ban sales of internal combustion vehicles. In line with the
global carbon-neutral plan, the Korean government is also putting more effort into
distributing eco-friendly vehicles such as hydrogen vehicles and BEVs to reduce
greenhouse gas emissions in the transportation sector.
An essential element in the spread of BEVs is a facility that allows drivers to charge
BEVs at the desired time and place. In other words, accessibility and convenience
to electric charging infrastructure are important factors for the spread of BEVs. In
the early days of BEV distribution, BEV users did not prefer BEVs because there were
not many types of BEVs, and the performance of batteries was insufficient.
Therefore, in order to achieve the distribution target, charging infrastructure was
built under the leadership of the Korean government. However, as battery
technology has improved and various BEVs have been released, the supply of BEVs
is increasing at a rapid pace.
There is a limit to building a charging infrastructure led by the Korean government
as before in line with this growth rate of BEVs. In order to build an eco-friendly
car-centered industrial ecosystem in 2025 and prepare for the carbon-neutral era
in 2050, it is time to shift from the government-led charging infrastructure
construction policy to the private sector. If the private sector promotes the charging
infrastructure project, the government's financial burden will be reduced, and the
private sector will be able to induce creative and efficient investment. The private
sector can make decisions more quickly than the government and can build
necessary facilities at a necessary place when necessary.
As such, in order to achieve the government's eco-friendly vehicle policy goals such
as 2050 carbon neutrality and the 4th eco-friendly vehicle master plan, it is
necessary for the private sector to participate in the charging infrastructure project.
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Section 4. Policy Suggestions
1. Charging Infrastructure Expansion Proposals
The Korean government is providing various incentives such as vehicle purchase
subsidies and charging infrastructure installation subsidies to expand the supply of
BEVs. Accordingly, there is a clear increase in the selection of BEVs over internal
combustion vehicles. Some local governments, including Jeju Island, have a
penetration rate of more than 3.5% compared to the number of registered vehicles
in other areas. In particular, about 2.8% of new vehicles in 2020 are eco-friendly
vehicles (2.44% BEVs, 0.31% hydrogen vehicles), and 11.8% when hybrid vehicles are
included. Although BEVs still account for less than 1% of the total number of
vehicles, the penetration rate of BEVs has recently been higher than that of internal
combustion engines. With the positive perception of the BEV market, not only SMEs
but also large enterprises are increasingly participating in the private charging
business. In particular, the electric charging infrastructure market is advancing
into various fields such as existing oil refineries, vehicle manufacturers, logistics
companies, platform companies, and distributors.
In order to respond to the government's policy to expand the supply of eco-friendly
vehicles and to enable consumers to choose BEVs, it is necessary to establish
policies to improve charging infrastructure-related problems.
First, it is required to establish charging infrastructure quality certification
management. The current supply of electric chargers is a “quantity” oriented
policy, but it is necessary to change this to a “quality” oriented policy. In order to
achieve the target number of chargers, the government built a charging
infrastructure without considering charger quality and user convenience. Now is
the time to expand and disseminate charging infrastructure considering user
convenience through quality certification of charging infrastructure.
Second, the charging infrastructure should be diversified. It is necessary to
distribute various types of chargers (e.g., potable chargers, slow charger for
residences, fast charger for routes) based on charger usage behavior. In addition,
there is a need for a method to reduce the waiting time for charging when visiting
a charging station by installing a centralized charger that installs several units in
one charging station.
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Lastly, it is good to unify the charging cards. Currently, charging cards are different
for each private business operator, but each charging card used has a problem in
that the charging rate is different. They need to be integrated into one unified card.

2. Proposals to Expand Private Charging Infrastructure Business
In addition to the government's general measures to expand the charging
infrastructure, it is important to stimulate private investment to expand the supply
of BEV chargers. To this end, above all else, measures to reduce the uncertainty of
private investment projects are needed.
First, it is necessary to support subsidies for BEV charging infrastructure from local
governments. In the private sector, active investment is made only when adequate
profits are guaranteed in the charging infrastructure business. The penetration rate
of BEVs in 2021 is 0.6% of the total number of registered vehicles, which accounts
for a small proportion in the total automobile market. It is not easy for private
charging companies to generate profits from the low market share of BEVs.
However, since 2014, the average annual penetration rate of BEVs has exceeded
90%. In addition, the government is making efforts to distribute BEVs to achieve
carbon neutrality, so BEVs are a market with great growth potential in the
automobile industry. As BEV dissemination expands, subsidies for charging
infrastructure are decreasing every year, and local governments need to pay for
charging infrastructure, which is provided exclusively by the central government.
Second, the government needs to provide institutional support so that the private
sector can utilize BEV usage behavior data, charging history data, and BEV charging
construction know-how. Private charging companies lack data on BEV users, and
even if there is data, there is a shortage of experts who can systematically analyze
it. On the other hand, the government has experience in building chargers and has
accumulated data. By analyzing BEV usage behavior and charging history data
based on government data, it is possible to support the optimal location of chargers
and the appropriate number of installed units. In existing research related to
charging behavior, it was found that slow chargers are mainly charged while moving
to a specific destination, such as a highway, while slow chargers are used at home
or work. By analyzing the behavior of BEV users in this way, it is possible to select
an efficient charger type, installation location, and appropriate number of
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vehicles. The government needs research support and data openness so that
know-how related to charger construction and charging history data can be
utilized. This will help private charging companies grow into more specialized
companies.
Third, it is necessary to support differentiated incentives for excellent charging
operators through evaluation of private operators. Until now, private operators
have received subsidies from the government to build charging infrastructure for
BEVs, so they have a high interest in building charging infrastructure but little in
maintenance of the infrastructure after installation. The supply of charging
infrastructure is important, but attention to maintenance is necessary so that the
charging infrastructure can be maintained in an optimal state. Recently, the
inconvenience of BEV users is increasing due to the lack of proper maintenance of
chargers. The government regularly evaluates charging infrastructure operators
and provides incentives such as tax support and rewards to excellent charging
service providers to motivate competition and incentives.
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Section 1. Overview
Electric vehicles (EVs) have been increasing from 0.33 million18 in 2015 to 4.40
million19 at the end of 2020. During 2009 to 2015, the growth rate of EVs was slow.
The charging infrastructure industry is also still small. The new energy vehicle
industry and a large number of charging facility operator emerged from 2015 to 2017.
After 2018, the development of charging infrastructure industry tends to stable20.

Section 2. Development of Charging Infrastructure Industry
According to the news report21, the cumulative number of charging infrastructure
nationwide was 3.324 million units in April 2022, an increase of 81.9% year-on
-year, based on the latest report released by the China Electric Vehicle Charging
Infrastructure Promotion Alliance (“Charging Alliance”). From January to April
2022, the increase in charging infrastructure will be 707,000 units, of which the
increase in public charging piles will increase by 204.6% year-on-year. Specifically,
public charging piles increased by 100,000 units in April compared with March, a
year-on-year increase of 53.4%.

Table 3.1

Yearly Charging Facilities Construction

Year

2015

2016

2017

2018

2019

2020

Charging

240,000

150,000

242,000

331,000

411,000

462,000

The construction area of public charging infrastructure is relatively concentrated,
and the public charging piles constructed in the top 10 areas in Guangdong,
Shanghai, Jiangsu, Beijing, Zhejiang, Hubei, Shandong, Anhui, Henan and Fujian
accounted for 72.1%. In addition, in terms of private charging infrastructure, in the
first four months of this year, the increase in the number of private charging piles
built with vehicles continued to increase, up 511.1% year-on-year.

18 The Ministry of Public Security of the People’s Republic of China, https://www.mps.gov.cn/n2254098/n490
4352/c5141532/content.html
19 The Ministry of Public Security of the People’s Republic of China, https://www.mps.gov.cn/n2254314/n640
9334/c7647242/content.html
20 艾媒网iimedia, https://baijiahao.baidu.com/s?id=1727631781490320847&wfr=spider&for=pc
21 CCTV.com, http://auto.cctv.com/2022/05/16/ARTIbs94LCY8KJQIXo44Xr1w220516.shtml
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According to the information release from China Charging Alliance on July 11,
202222, there are 1.528 million public charging piles, including 665,000 DC
charging piles, 863,000 AC charging piles, and 472 AC-DC integrated charging
piles. From July 2021 to June 2022, about 50,000 new public charging piles will be
added per month.
In addition to the public sector, the private sector has also important role. The
number of charging piles operated by charging operation enterprises in the country
are 287,000 units operated by Special Call, 284,000 units operated by Xinxiang
Charge, 196,000 units operated by State Grid, and so on. The top 15 operators
accounted for 92.5% of the total.
Comparing the charging infrastructure and electric vehicles, from January to June
2022, the incremental charging infrastructure was 1.301 million units, and the sales
of new energy vehicles was 2.6 million cars. The charging infrastructure and new
energy vehicles continue to grow explosively. The incremental ratio of pile vs
vehicles is 1:2, and the construction of charging infrastructure can basically meet
the rapid development of new energy vehicles.

Table 3.2

Yearly EVs Subsidies
(unit: yuan/veh)

Year

Passenger Car

Bus

Others

2015

54,000

648,000

163,000

2016

55,000

660,000

165,000

2017

44,000

528,000

132,000

2018

43,000

516,000

129,000

2019

33,000

396,000

99,000

2020

20,000

240,000

60,000

Note: Pure EVs only
Subsidies for passenger cars vary depending on the cruising range.
Subsidy for buses varies depending on the range, energy consumption, and battery capacity.
Source: 2015: http://jjs.mof.gov.cn/tongzhigonggao/201402/t20140208_1041234.htm
2016: http://jjs.mof.gov.cn/zhengcefagui/201504/t20150429_1224515.htm
2017: http://jjs.mof.gov.cn/tongzhigonggao/201612/t20161229_2508628.htm
2018: http://jjs.mof.gov.cn/zhengcefagui/201802/t20180213_2815574.htm
2019: http://jjs.mof.gov.cn/zhengcefagui/201903/t20190326_3204190.htm
2020: http://jjs.mof.gov.cn/zhengcefagui/202004/t20200423_3502975.htm

22 China Electric Vehicle Charging Infrastructure Promotion Alliance, https://mp.weixin.qq.com/s/xsnflCS0S
NdWsqW2VAqZ5Q
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Table 3.3

Yearly EV Charging Facilities Subsidy

Year

Subsidy

Criteria

2015

-

-

2016

9,000

For each additional 2,500 vehicles, an increase of 7.5 million yuan
in bonus funds will be provided. The maximum reward and
subsidy funds are capped at 120 million yuan.

2017

9,500

For every additional 3,000 vehicles, an increase of 8 million yuan
in bonus funds will be provided. The maximum reward and
supplementary funds are capped at 140 million yuan.

2018

10,400

For every additional 4,000 vehicles, an increase of 9.5 million yuan
will be given to the reward and subsidy funds. The maximum
reward and subsidy funds are capped at 160 million yuan.

2019

11,500

For every additional 5,000 vehicles, an additional 10 million yuan
will be awarded as a subsidy. The maximum reward and subsidy
funds are capped at 180 million yuan.

2020

12,600

For each additional 6,000 vehicles, an additional 11 million yuan
will be awarded for subsidies. The maximum reward and subsidy
funds are capped at 200 million yuan.

Source: http://jjs.mof.gov.cn/zhengcefagui/201601/t20160118_1651632.htm

Layout and the efficiency of urban public charging piles are different in urban cities.
When we are focusing on the 25 major cities, the average density of the public piles
is 17 units per square kilometer. Among them, Shanghai, Guangzhou, Nanjing,
Changsha and Xiamen are ranks high with the density of more than 20 public piles
per square kilometer. Shenzhen is the highest with more than 70 unit per square
kilometer. There are some cities where the density of public pile is lower among them.
Dalian has the lowest density of public piles, only 4.2 units per square kilometer.
The average coverage of public piles in the central urban area of the 25 cities was
about 73.5% among them. Shanghai and nine other cities have coverage rates of
more than 80% of public piles among all cities. The larger the city scale is, the higher
the coverage of public piles in the central urban area in China.
Distribution of average turnover rate is different from the city size. The average
turnover rate of public piles in 25 cities is 1.9. There are 10 cities with an average
turnover rate of public piles exceeding 2.0. Taiyuan, a city with the largest average
turnover rates, reached more than 5.0. Shenzhen is the smallest average turnover
rate, that is 0.3. Central has the largest number of infrastructures, but has the lowest
turnover rates. That means the usage efficiency is not too high.
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The battery exchange facility is not very small market in China. The most
infrastructure provider and also user likes charging not swapping station.

Section 3. Contributing Factors
One of the contributing factors is the policy from the central government in the last
10 years. There are a lot of policies to encourage the construction of charging
infrastructure and the implementation and promotion of new energy vehicles.
There are several policies supporting these infrastructures.
• Guiding opinions of the general office of the state council on accelerating the
promotion and application of new energy vehicles.
• Guiding opinions of the general office of the state council on accelerating the
construction of electric vehicle charging infrastructure.
• The 13th five-year national strategic power emerging industry development
plan.
• The 13th five-year plan for the development of modern comprehensive
transportation system.
• New energy vehicle industry development plan (2021-2035).
• The general office of the ministry of commerce issued a notice on the work
guidelines for promoting automobile consumption in the commercial field
and some local experiences and practices.
• Three-year action plan for promoting transport structural adjustment.
The most important policy in the last 10 years, it generally divides the stage into
three. The policy has not a lot of effects before 2015, but started from 2015, the
central government began to issue the independent charging policy documents.
Especially local government also issued the supporting implementation to graduate
from a policy system. After the 2018, the central government reduced the subsidy.
However, the markets can be increasing itself.
The second contributor is the industry operation modes. Before 2016, the
operation mode of China charging infrastructure is mainly operated vehicle and
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priceless and compel cooperation. After 2020 with continuous improvements of
user demand for the quality of travel service, EV charging information services are
also emerging. The market became more complicated, and the company can
expand their market more.
The third contributor is the charging technology. Recently with the development
of high power, quick charge AC charging sockets and the power exchange
technology are advancing. The market provides more advanced service.
And the last, important, contributing factors is construction of a safety guarantee.
The facility products, construction, completion acceptance, operation, and
maintenance should be established as a “five-in-one” identification evaluation
system. The project to improve quality of charging facilities and to make the
charging facility industry better and stronger, the safety guarantee system is also
very important.

Section 4. Policy for Future Direction
After 2020, with an increase of new infrastructure investment and implementation
of local subsidy policy, the construction of charging piles will enter a new round of
rapid construction cycle. There is still a room for improvement in the construction
of charging piles. In future it will improve the development of charging
infrastructure. Future policies should cover these five points; 1) residential
communities, 2) public charging, 3) new technology development, 4) quality and
safety regulation, and 5) financial support.
According to the “Notice of the General Office of the State Council on the Issuance
of the Development Plan for the New Energy Vehicle Industry (2021-2035)”23
released on October 20, 2020, the future direction of national policy for new energy
vehicle industry is as follows.
Since the State Council issued the “Energy-saving and New Energy Vehicle Industry
Development Plan (2012-2020)” in 2012, China has made great achievements in the
development of new energy vehicle industry by adhering to the strategic orientation

23 Ministry of Industry and Information Technology of the People’s Republic of China, https://www.miit.gov.cn
/jgsj/ghs/zlygh/art/2022/art_158cc63ebe76470cbff2458c4328ea22.html
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of pure electric drive. It has become one of the important forces in the
transformation of the world automobile industry. At the same time, China's new
energy vehicle development is also facing the core technology innovation capacity
is not strong, quality assurance system needs to be improved, infrastructure
construction is still lagging behind, the industrial ecology is not yet sound, market
competition is intensifying and other issues. In order to promote the high-quality
development of the new energy vehicle industry, accelerate the construction of a
strong automotive country, this plan is developed.
Principles for development are as follows.

1. Market-led
Give full play to the decisive role of the market in the allocation of resources,
strengthen the main position of enterprises in the selection of technical routes,
production and service system construction; better play the role of the government
in strategic planning guidance, standards and regulations, quality and safety
supervision, market order maintenance, green consumption guidance, etc., to
create a good environment for industrial development.

2. Innovation-driven
Deepen the implementation of innovation-driven development strategy, establish
an

enterprise-oriented,

market-oriented,

industry-academia-research-use

synergistic technological innovation system, improve the institutional environment
to stimulate and protect innovation, encourage the parallel development of a
variety of technological lines, support all kinds of subjects to work together to
overcome key core technologies, increase business model innovation, and form a
new industrial innovation ecology.

3. Coordinate and promote
Improve the coordination and promotion mechanism of horizontal coordination
and vertical coherence, promote the deep integration of new energy vehicles with
energy, transportation and information and communication, coordinate and
promote technology research and development, standard setting, promotion and
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application, and infrastructure construction, and transform the advantages of
large-scale market into industrial advantages.

4. Open development
Practice the concept of openness, mutual benefit and win-win cooperation,
expand high-level opening to the outside world, promote reform, development and
innovation by opening up; adhere to the combination of “introducing” and “going
out”, strengthen international cooperation, actively participate in international
competition, cultivate new energy The company will insist on the combination of
“introduction” and “going out”, strengthen international cooperation, actively
participate in international competition, cultivate new advantages in the new
energy automobile industry, and deeply integrate into the global industrial and
value chain system.
According to “Implementation Opinions on Service Guarantee Capability of
Charging Infrastructure”24 by National Development and Reform Commission and
other departments on further improving electric vehicles, released on January 10,
2022, the future direction of national policy for charging infrastructure is as
follows.
A. Accelerate the construction and installation of charging facilities in residential
communities
(1) Improve the mechanism for promoting the construction of charging
facilities in residential communities, (2) Promote the construction of charging
facilities in existing residential communities, (3) Strictly implement the
requirements for the construction of new residential communities, and
(4) Innovate the business model of charging services in residential communities.
B. Improve the capacity of charging and swapping in urban and rural areas
(5) Establish and improve the working mechanism of planning, (6) Optimizing
the construction and layout of urban public charging networks, (7) Strengthen
the layout of charging networks in county and townships, (8) Speed up the

24 National Development and Reform Commission, https://www.ndrc.gov.cn/xxgk/zcfb/ghxwj/202201/t20220121_
1312634.html?code=&state=123
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effective coverage of expressway fast charging network, and (9) Improve the
internal charging guarantee of units and parks.
C. Strengthen the R&D and application of new technologies such as vehiclenetwork interaction
(10) Promote the innovation and pilot demonstration of vehicle-network
interaction technology, (11) Encourage the promotion of intelligent and orderly
charging, (12) Strengthen technical innovation and standard support for
charging and swapping, and (13) Accelerate the promotion and application of
the battery swapping mode.
D. Strengthen the operation and maintenance of charging facilities and network
services.
(14) Strengthen the operation and maintenance of charging equipment and the
maintenance of charging order, and (15) Improve the service experience of
public charging networks.
E. Do a good job in supporting grid construction and power supply services
(16) Strengthen the guarantee for supporting grid construction, and (17)
Strengthen supporting power supply services and supervision.
F. Strengthen quality and safety supervision
(18) Establish and improve the industry supervision system, and (19) Accelerate
the establishment of a three-level supervision platform system at the national,
provincial and municipal levels.
G. Increase fiscal and financial support
(20) Optimizing fiscal support policies, and (21) Improve financial service
capabilities.
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Section 1. Overview
In January 2021, Yoshihide Suga, the prime minister at the time, announced in his
policy speech25 that Japan would achieve 100% electric vehicles in new car sales
by 2035. In this context, electric vehicles include electric vehicles, fuel cell vehicles,
plug-in hybrid vehicles, and hybrid vehicles. In response to this announcement, the
government promotes various efforts to shift from gasoline-powered vehicles to
electric vehicles. In particular, the Ministry of Economy, Trade, and Industry
(METI), in cooperation with related ministries and agencies, has developed the
Green Growth Strategy for Carbon Neutrality in 205026 (in the future referred to as
the “Green Growth Strategy”). The Green Growth Strategy aims to achieve 100%
electric vehicles in new passenger car sales by 2035 to accelerate the spread of
electric vehicles. Under these circumstances, automobile companies are
aggressively investing in electric vehicles. For example, in November 2021, Nissan
Motor announced an investment of 2 trillion yen in the development of electric
vehicles, and Toyota Motor announced an investment of 8 trillion yen in
electrification from 2022 to 2030. Meanwhile, the government is subsidizing the
purchase of electric vehicles. With this subsidy, the percentage of electric vehicles
sold in Japan exceeded 40% in 2021 for the first time.
The background to the above announcement by the prime minister Suga is the Paris
Agreement adopted at COP21 (21st International Conference of the Parties to the
United Nations Framework Convention on Climate Change) in 2015 and the
Japanese government's goal of carbon neutrality by 2050. The Paris Agreement sets
a long-term goal of “keeping the global average temperature increase well below
2°C above pre-industrial levels (2°C targets) and pursuing efforts to limit the
increase to 1.5°C (1.5°C targets). To achieve the 1.5°C targets, the Japanese
government has set the goal of "carbon neutrality by 2050.” In October 2020, the
government declared its intention to go carbon neutral by 2050, with virtually no
greenhouse gas emissions, and to put this declaration into practice in 2050. In order
to put this declaration into practice, the government formulated the Green Growth
Strategy for Carbon Neutrality by 2050. Prime minister Suga clearly stated the target

25 Prime Minister's Policy Speech in the 204th Diet Session. https://www.kantei.go.jp/jp/99_suga/statement
/2021/0118shoshinhyomei.html
26 Ministry of Economy, Trade and Industry, https://www.meti.go.jp/press/2021/06/20210618005/20210618
005.html
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year in his policy speech in 2021 to realize the government's goal. In his policy
speech, he stated that environmental policy is not a constraint on the economy and
that accelerated greening will stimulate investment, improve productivity, and
create a significant shift in the industrial structure and vigorous growth. The
government also intends to work on carbon pricing, which will lead to growth and,
if realized, will also affect the automobile industry to accelerate the green
transition. In addition, the government will also work to promote R&D and
investment in environmental technologies to achieve a decarbonized society ahead
of the rest of the world.
As is clear from the inclusion in the Green Growth Strategy, the shift to electric
vehicles is required to reduce carbon dioxide emissions. However, the short battery
life and the limited driving range of electric vehicles are still critical issues. In
particular, there is a great deal of concern about recharging, and there is a need
to improve the charging environment. If the recharging environment can be
improved, concerns about driving range will be eased, and the spread of electric
vehicles will gain momentum. Therefore, capital investment in EV charging stations
is important. In addition, subsidies to purchase electric vehicles is also important.
Therefore, the METI plays a key role in providing subsidies to promote the Green
Growth Strategy in 2022. In addition to purchasing electric vehicles, subsidies are
also available for installing recharging facilities.
EV policy to realize the government's goals is being promoted mainly by the
Ministry of Economy, Trade and Industry (METI) in cooperation with the Ministry
of Land, Infrastructure, Transport and Tourism (MLIT) and the Ministry of the
Environment (MOE). In addition, local governments are also implementing subsidy
programs, loan programs, and special taxation measures to promote EVs. The
METI, the MLIT, the MOE, and the Tokyo Metropolitan Government as an example
of local governments are summarized below.

1. Ministry of Economy, Trade and Industry27
The METI formulated its Green Growth Strategy on June 18, 2021. The strategy
states that the time has come to view the response to global warming not as a

27 Ministry of Economy, Trade and Industry, https://www.meti.go.jp/policy/energy_environment/global_
warming/ggs/pdf/green_koho_r2.pdf
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negative factor for economic growth but as an “opportunity for growth.” Society has
begun to “change the game” by changing its R&D and management policies, and
the strategy promotes accelerating this trend. The strategy aims not only to achieve
carbon neutrality by 2050 but also to promote “national innovation” that goes
beyond CO2 emission reductions by realizing “innovation” and “social
implementation” of innovative technologies. This strategy will not only achieve
carbon neutrality in 2050 but also “benefits for people's lives” beyond CO2 emission
reductions. The Green Growth Strategy identifies 14 priority fields expected to grow
toward 2050, one of which is automobiles and storage batteries. The main
initiatives for the future of automobiles and storage batteries include setting targets
for vehicle electrification, storage batteries, and charging and recharging
infrastructure.
The electrification target for passenger cars is to achieve 100% electric vehicles in
new car sales by 2035. On the other hand, the targets for commercial vehicles are
set separately for small and large cars. For small cars, 20-30% of new cars sold will
be electric by 2030, and 100% of new cars sold will be electric or fuel-efficient by
2040. For large vehicles, the target is 5,000 units to be introduced in the 2020s, and
a 2040 electric vehicle penetration target is to be set by 2030.
As for the storage battery target, the domestic manufacturing capacity of
automotive storage batteries will be increased to 100 GWh as early as possible by
2030. In addition, the cumulative total storage batteries for residential, business,
and industrial use will be approximately 24 GWh by 2030.
The target for charging and recharging infrastructure is to install 150,000
recharging infrastructure units, including 30,000 quick rechargers for public use,
to achieve convenience equivalent to gasoline-powered vehicles by 2030. In
addition, a package of measures will develop to promote electrification. Examples
include the utilization of fuel efficiency regulations, promotion of electrification
of official and company vehicles, the introduction of support and replacement
promotion, promotion of large-scale investment in storage batteries, expansion of
introduction of recharging/charging infrastructure, strengthening of supply chain
and value chain, consideration of visualization of CO2 emissions in the life cycle
of storage batteries, and development of a road transportation system for fuel cell
vehicles. The METI has established a system for centralizing regulations related to
fuel cell vehicles under the Road Vehicle Law and the High-Pressure Gas Safety Law.
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The study group28 set up by the METI, has proposed a package of economic
measures to achieve carbon neutrality in the automobile industry. In FY2022, it is
vigorously promoting EVs by enhancing CEV subsidies and recharging
infrastructure subsidies.

2. Ministry of the Environment29,30
The MOE is working on a project to accelerate the introduction of environmentally
friendly advanced trucks and buses as a joint project of the MLIT and the METI. To
accelerate the introduction of environmentally advanced trucks and buses, support
for the purchase of EV trucks and buses and HV trucks and buses that meet specific
fuel efficiency standards for the difference between the standard vehicles. In
addition, the subsidized recharging facilities are standard and quick recharging
facilities installed on the business premises. The subsidy amount is 2/3 of the
difference between EVs and standard fuel level vehicles and 1/2 of the installation
cost of EV charging facilities. In addition, based on the results of the use case
analysis, a performance evaluation demonstration project for EV trucks and buses
will be conducted to expand the electric vehicle market.

3. Ministry of Land, Infrastructure, Transport and Tourism31
The MLIT is working to support the intensive introduction of electric vehicles in
commercial vehicles. Of these vehicles, commercial vehicles such as buses, trucks,
and cabs, in particular, emit large amounts of CO2 per vehicle due to their long
driving distances. Therefore, the promotion of electrification of commercial
vehicles contributes to reducing CO2 emissions. This project aims to promote the
spread of electric vehicles by providing intensive support for commercial use in the
diffusion stage.

28 Ministry of Economy, Trade and Industry, https://www.meti.go.jp/shingikai/mono_info_service/mobility
_kozo_henka/pdf/004_03_00.pdf
29 Ministry of the Environment, https://www.env.go.jp/earth/earth/ondanka/enetoku/2022/
30 https://www.ataj.or.jp/advanced_ev_truckbus/pdf_files/R4_jigyo_illust.pdf
31 Ministry of Land, Infrastructure, Transport and Tourism, https://www.mlit.go.jp/jidosha/content/0014606
07.pdf
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This project provides purchase subsidies according to the diffusion stage and
vehicle price. For example, the subsidy for EV buses is 1/3 of the vehicle price, for
EV trucks and cabs, it is 1/4 of the vehicle price, and for quick chargers, it is 1/2
(1/4 in the case of charging equipment only). The promotion of the introduction
of electric vehicles in commercial vehicles through this project will encourage
automakers to develop electric vehicles for commercial use. In addition, the project
will promote the intensive introduction of electric vehicles by transportation
companies and improve the environment for the introduction of electric vehicles
by promoting the installation of recharging facilities. In other words, it can expect
to create a market for electric vehicles for business use and reduce CO2 emissions
in the automobile transportation industry.

4. Tokyo Metropolitan Government32
Local government subsidies can use in combination with national subsidies for EVs
and charging infrastructure. The Tokyo Metropolitan Government is presented
here as an example of a local government. They have formulated a “Zero Emission
Tokyo” plan to contribute to “virtually zero CO2 emissions by 2050. In order to
achieve this goal, the Tokyo Metropolitan Government aims to make 100% of new
passenger cars sold in the metropolitan area gasoline-free by 2030. To this end,
they are subsidizing the purchase of Zero-Emission Vehicles (ZEVs: electric vehicles
(EVs), plug-in hybrid vehicles (PHVs), and fuel cell vehicles (FCVs)) in order to
promote their widespread use. The subsidy amount for EVs is 450,000 yen (3,750
USD) for individuals and 600,000 yen (5,000 USD) for those with the introduction
of renewable energy electricity, and for businesses, 375,000 yen (3,125 USD) for
individuals and 500,000 yen (4,166 USD) for those the introduction of renewable
energy electricity. For EVs and PHVs, the subsidy amount will increase when we
install solar power generation equipment and V2H (equipment that can supply
household electricity from batteries installed in ZEVs) in detached houses. In
addition to individuals residing in Tokyo, corporations, sole proprietors, and
municipalities with offices or places of business in Tokyo are eligible for the
subsidy.

32 Tokyo Metropolitan Government, https://www.tokyo-co2down.jp/press/20220417503.html
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Section 2. EV Usability
Ministry of Economy, Trade and Industry,For the widespread use of EVs, it is
necessary to provide recharging facilities where people park for a long time, such
as residences and offices. However, there is also a need for a recharging
environment during transportation and destinations. From such EV usability
perspectives, this section summarizes the current status of EV recharging stations
based on the latest trends.

1. Number of EV Recharging Stations
The number of recharging facilities is essential for the widespread use of EVs. There
are two types of recharging facilities: standard recharging and quick recharging.
Standard recharging is used for basic recharging in places where vehicles are
parked for long periods, such as residences, offices, and lodging facilities. On the
other hand, quick recharging is for short periods of time, such as convenience
stores, roadside stations, highway SAs and PA, which are frequently used in daily life
and during transportation. Therefore, the number of quick-charging facilities is
highly correlated to EV usability.
<Figure 4-1> shows the number of EV stations over the 10 years from 2010 to 2020.
7,948 quick chargers had been installed as of May 2020, according to data from the
CHAdeMO33 Council, an international DC standard for EVs. The number of quick
chargers installed increased rapidly from 3,000 in 2015 to approximately 7,000 by
the end of 2016, but has remained at the 7,000 level since then. In addition, Figure
2 shows the distribution of EV stations. EV stations are concentrated in the three
major metropolitan areas of Tokyo, Nagoya, and Osaka, and it is difficult to say that
there are sufficient EV stations in other areas. In order to ensure safe driving, it is
desirable to develop EV stations not only in urban areas but also in rural areas.

33 CHAdeMO, https://www.chademo.com/ja/
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Figure 4.1: Number of EV Stations

Figure 4.2: Distribution of EV Stations
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2. CHAdeMO Standard
CHAdeMO is a DC fast charging standard for EVs and is approved as IEC61851
-23/24 and IEC62196 for DC international standards (Figure 4-3). CHAdeMO
promotes standardization of charging methods and provides a unified interface
between EVs and quick chargers worldwide. CHAdeMO also develops technologies
for EV charging systems and promotes EVs and charging infrastructure.

Figure 4.3: CHAdeMO Plug

As of March 2021, the CHAdeMO Council has 84 regular company members in
Japan and 184 overseas. In addition, there are 49 domestic and 13 overseas
supporting company members. All members involved in supporting the spread of
EVs include automobile companies, charger manufacturers, parts manufacturers,
engineering rigs, charging services, electric power companies, and local
governments. Historically, in 2010, Tokyo Electric Power Company, Nissan Motor,
Mitsubishi Motors, Fuji Heavy Industries, and Toyota Motor established CHAdeMO
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as a standardization organization for EV charging systems. At its establishment,
CHAdeMO had 158 members, 19 overseas. Subsequently, the number of executive
companies increased to eight with the addition of Hitachi, Honda, and Panasonic.
Currently, these eight companies make up the Executive Committee, which
functions as the decision-making body for the activity policy.
CHAdeMO published a protocol in 2010 that defined the basics of quick chargers.
Since then, CHAdeMO has continued to revise the protocol with various
enhancements. For example, power quality improvements, higher output, and
smart charging with dynamic control. The protocol specifies the technical and
safety requirements to be complied with, but the charger and EV manufacturers
have the space to implement the protocol in their products. In 2010, CHAdeMO
published the first protocol ver. 0.9. This protocol defined the basics of the current
quick charger. Subsequently, the protocol was revised to accommodate various
functional enhancements. In terms of maximum output, the protocol ver. 1.2 was
revised to 200 kW, the protocol ver. 2.0 to 400 kW, and the most recent protocol
ver. 3.0 to 900 kW, enabling high output charging (<Figure 4-4>).

Figure 4.4: History of CHAdeMO Standard Specifications
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3. Information Service for EV Drivers
The usability of EVs also largely depends on how smoothly the driver can collect
various types of information. From this point of view, this paragraph summarizes
the websites that disclose the location information of EV stations. The location
information data of EV stations includes the names, addresses, facility types, and
usage methods of quick chargers and standard chargers, as well as location
information. The following lists and <Figure 4-5> show several examples of a
website providing a charger location information service. In this way, the
convenience of EV users in Japan is steadily improving.

MOBILITY POWER
(https://www.e-mobipower.co.jp/)
- 12,178 EV charging station nationwide in Japan

GoGoEV
(https://ev.gogo.gs/)
- 19,342 EV charging station nationwide in Japan

EVsmart
(https://evsmart.net/)
- 7,867 quick chargers and 12,639 standard
chargers registered throughout Japan

EV/PHV Charging Map of Japan
(https://www.evphvchargemap.com/Support/
index.html)

Figure 4.5: Web-sites for EV Driver to Search the Locations of EV Stations
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4. EV Recharging Costs
EV charging can be divided into charging at home and charging outside the home,
depending on the location of the charger. Charging at home is convenient, and it
is the most cost-effective way to reduce the cost of charging. Indeed it is possible
to recharge conveniently such as rate plans and charging during times when
electricity costs are low.
On the other hand, EV recharging stations can also be used to recharge batteries
outside the home. To use such commercial EV recharging stations, EV drivers have
to pay both monthly fees and usage fees. In Japan, charge fees for using recharging
stations are based on a time-based system. <Table 4-1> shows the Japanese most
standard plan provided by e-Mobility Power34.

Table 4.1

Recharging Price (converted to $1 = 120 yen)

Classification

Quick charge only

Standard charge only

Quick & Standard

Monthly fee

4,180 Yen / Month
(≒35 USD / Month)

1,540 Yen / Month
(≒13 USD / Month)

4,620 Yen / Month
(≒38.5 USD / Month)

Usage fee

16.50 Yen / Minute
(≒0.14 USD / Minute)

2.75 Yen / Minute
(≒0.023 USD / Minute)

Same as left

In general, the fuel (electricity) cost of EVs is lower than that of gasoline-powered
vehicles, though it varies depending on the EV charging environment, contract
plans, and gasoline prices. Simulation of recharging costs can be easily tested on
the websites of automobile companies35, and we can compare it with gasoline
prices for gasoline-powered vehicles.

Section 3. EV Subsidies
To achieve carbon neutrality by 2050, the government aims to reduce carbon
dioxide emissions in the transportation sector, which accounts for about 20% of
total carbon dioxide emissions, by promoting clean energy vehicles (clean energy

34 MOBILITY POWER, https://www.e-mobipower.co.jp/user/overview/
35 Nissan Motor Charging Cost Simulator, https://www2.nissan.co.jp/EV/RUNNINGCOST/
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vehicles are electric, plug-in hybrid, and clean diesel vehicles). The transportation
sector, which accounts for about 20% of carbon dioxide emissions, aims to reduce
carbon dioxide emissions by promoting the use of clean energy vehicles. In other
words, the diffusion of clean energy vehicles with excellent environmental
performance is essential for reducing carbon dioxide emissions in the
transportation sector. In addition, it is essential to establish a stable and robust
supply chain for storage batteries, which are the key to the electrification of these
vehicles.

1. Subsidy to Promote Clean Energy Vehicles by METI
The METI's Clean Energy Vehicle Introduction Promotion Subsidy36 is a subsidy to
support the introduction of electric vehicles and the development of recharging
infrastructure essential for their widespread use. The budget amount for FY2022
is 15.5 billion yen (121 million USD). The subsidy aims to stimulate the social
demand and reduce the price of vehicles that have better environmental
performance. Further, it can be used as an emergency power source for disaster
while at the same time promoting the development of recharging infrastructure
throughout Japan, which is inextricably linked to the widespread use of electric
vehicles. Consequently, this five-year project from 2021 to 2025 aims to achieve the
goal of having 100% of new passenger cars sold to be electric vehicles by 2035, as
stated in the “Green Growth Strategy” and other related documents.

2. Subsidy for New Car Sales
The FY2022 clean energy vehicle subsidy37 significantly increases the maximum
subsidy amount for subsidized vehicles. Table 2 shows the maximum subsidy
amounts. For electric vehicles, the maximum subsidy amount was 400,000 yen
(about 3,333 USD) before 2022. However, in 2022, the maximum subsidy amount
is significantly increased to 650,000 yen (about 5,417 USD) for vehicles without an

36 Ministry of Economy, Trade and Industry, https://www.meti.go.jp/policy/mono_info_service/mono/auto
mobile/cev/cevr3/file1.pdf
https://www.meti.go.jp/policy/mono_info_service/mono/automobile/cev/cevr3/cevinfrastructure.html
37 Center for the Promotion of Next-Generation Automobiles, List of Subsidy Information, http://www.cev-pc.
or.jp/hojo/
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external power supply function and 850,000 yen (about 7,083 USD) for vehicles with
an external power supply function. Similarly, the maximum subsidy amount for
plug-in hybrids was 200,000 yen (approximately 1,667 USD) before 2022. However,
in 2022, it will increase to 450,000 yen (approximately 3,750 USD) for those without
an external power supply function and 550,000 yen (approximately 4,583 USD) for
those with an external power supply function. The power supply function refers to
the ability to draw power via an external power supply, V2H charging/discharging
equipment, or an electrical outlet (1500W/AC100V) in the vehicle.

Table 4.2

Maximum Subsidy Amount (converted to 120 yen to the dollar)

Classification

So far

Latest standard

Maximum

Pure EV

400,000 Yen
(≒3,333 USD)

650,000 Yen
(≒5,417 USD)

850,000 Yen
(≒7,083 USD)

Plug-in
Hybrid EV

200,000 Yen
(≒1,667 USD)

450,000 Yen
(≒3,750 USD)

550,000 Yen
(≒4,583 USD)

3. Subsidy for New Stations
The subsidy for introducing clean energy vehicles in FY2022 expands the scope and
amount of subsidies for the costs associated with charging facilities for electric
vehicles. The quick-charging service has been available in highway SA/PAs,
roadside stations, service stations, and vacant areas (no chargers within a 15-km
radius); from the second half of FY2021, all areas other than private residences will
be eligible for the subsidy in principle. In other words, installation at locations with
chargers within a 15-kilometer radius and installation at hourly and monthly
parking lots will also be eligible for subsidies. In addition, the renewal and
replacement of facilities, which until now covered only fast charging, will also cover
regular charging from the second half of FY2021.
Regarding the subsidy amount, because of the growing need to charge multiple
vehicles simultaneously, the subsidy will be based on the number of units,
promoting the installation of equipment with a large number of charging units. For
example, the maximum subsidy amount will be increased from 6 million yen
($50,000) to 18 million yen ($150,000) to install a 6-slot charging facility at an
expressway SA.
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Section 4. Location Analysis for EV Infrastructures
As described in the above, to popularize the use of EVs, strategies of EV charging
infrastructures are important. Therefore, several studies have discussed the
appropriate locations of EV charging stations. In the context of transportation,
Hodgson's flow capturing location model (FCLM)38 was a game changer. FCLM has
proposed optimal p facility locations to maximize the flow volume on the path of
the facility. For the optimal location of EV charging stations, the flow refueling
location model (FRLM) by Kuby and Lim39 is regarded as a milestone study. In the
FRLM, the driving range constraints of EVs were considered, and the model was
extended with the assumption of multiple instances of charging. Especially, the
capacity of EV charging stations is a critical issue. In the early stages of EV diffusion,
the capacity constraints of the stations could not be ignored. However, as EV
penetration progresses, the number of EVs that can be handled by stations will be
important.

1. Limitations of Relying Solely on EV Recharging Stations
Our previous studies40,41 have pointed out the insufficient quantity of charging
stations to supply in a society dominated by EVs because each station has only a few
slots for charging. For example, our study, which has focused on the expressway
networks, estimated the requirement of 200 slots when EVs become sufficiently
widespread (Figure 4-6). Similarly, another previous study has indicated that it is
unrealistic to cover huge EV demand only by charging stations.

38 Hodgson MJ (2010) A flow-capturing location-allocation model. Geogr Anal 22(3):270–279. https://doi.org/
10.1111/j.1538-4632.1990.tb00210.x.
39 Kuby M, Lim S (2005) The flow-refueling location problem for alternative-fuel vehicles. Socio-Econ Plan Sci
39(2):125–145. https://doi.org/10.1016/j.seps.2004.03.001.
40 Honma Y, Toriumi S (2014) Model analysis of electric vehicle charging infrastructure development on
highways—An approximation of the required scale of electric vehicle charging facilities. Forma 29:41–50.
41 Honma Y, Toriumi S (2017) Mathematical analysis of electric vehicle movement with respect to multiple
charging stops. J Ener Eng 143(3).
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Figure 4.6: Estimated Number of Vehicles Arriving at Rest Area per Hour

2. Optimal Locations of WPTSs
The popularization of electric vehicles is limited by their driving range and long
charging times. To address this, in-motion wireless power transfer systems (WPTSs)
are currently attracting attention as a new power supply system. In-motion WPTSs
have coils embedded under the road to transfer power from the WPTSs to EVs while
driving. However, the main drawback of WPTSs is its large investment, especially
in supporting the long-distance trips of EVs on expressways.
Therefore, we proposes a new mixed-integer programming model (MIP) to
determine the optimal location of WPTSs for maximized total feasible flow
demand42. By focusing on long-distance trips on expressways, we proposed the first
flow-capturing model for WPTS locations that can (i) solve for the distance of WPTS
installed as continuous variables, and (ii) solve problems based on real-scale data
using a general MIP solver. Our method is extended to a discussion of WPTS
installations on expressways in Japan. We found that WPTS has strong potential as
an EV power supply system in terms of coverage and economic rationality. In
particular, WPTS has economic rationality not only in busy networks but also in
sparsely populated networks that connect urban and rural areas.

42 Honma Y. et al. (2022) Mathematically Optimal Locations of In-motion Wireless Power Transfer System on
Expressways, 2022 JSAE Annual Congress (Spring).

Chapter 4. Policy of BEV Charging Infrastructure in Japan

Figure 4.7: Relationships between the WPTS Installation Distance
and the Coverage of Flow Demands

Figure 4.8: Optimal Locations of WPTS

Section 5. Policy Suggestions
This chapter provides an overview of the EV infrastructure in Japan from the
perspective of its development. Furthermore, it showed that Japan is also vigorously
pursuing policies in the global trend toward a low-carbon society. In particular,
Japan has many world-class automobile manufacturers represented by TOYOTA,
and also has an international standard for EV plugs called CHAdeMO. Therefore,
we believe that more advanced efforts will be required for the future global diffusion
of electric vehicles. In doing so, we should also seriously discuss the stage based on
the premise of a society in which EVs have become widespread enough. While EV
stations are likely to remain the predominant form of infrastructure, more flexible
strategies should be considered, both in terms of vehicles and infrastructure.
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Section 1. Overview
This document introduces the current status of the E-mobility system in Singapore,
then move to the EV roadmap and policies from Singapore government and private
operators. After that It will share some information of the charging infrastructure
planning and policy in Singapore and shows a short discussion on the investment
operations and management. Singapore called IOM (Investment, Operations and
Management) scheme or for EV charging infrastructure.

Section 2. Current E-mobility System in Singapore
Singapore is a very small city state, 700km2 and 5.7 million population. There are
one million vehicles registered, more than 60% of them are private and rental cars.
The car ownership is quite stable. The car ownership rate is kept around 11% due
to the implementation of the selling management, namely the car license
regulation. There are four public transportation systems. Singapore has a very
developed public transportation system, more than 2/3 of individual trips are
fulfilled by the bus and MRT. And for the future urban planning, the government
has a big blueprint to build a 45 minute city. This means that more than 90% of all
people trips to the city center will be made within just 45 minutes.
Although Singapore is regarded as a perfect EV testbed because the state is quite
small, and the public transportation system is quite good. The EV penetration rate
in the market, however, is quite low until now. There are 1,217 private EVs, 32
E-taxis, and 50 electric buses. The underlying reason is that there is quite limited
mature product before 2016 and the people in Singapore also had have a lot of
concern on the new things of the EV product, such as a battery capacity under the
anxiety on the driving range of the EV and the safety issue and quality issue of the
EV product.
More importantly, there is no substantial promotion policy and support from the
government until 2020, such as the tax reduction, and the purchased rebate. So, the
development of the charging facility in the island is slow. There are only about 2,000
charging points in Singapore. Now these chargers are almost all provided by the
private operators such as Shell, Blue SG, SP Group, Tesla and so on.
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Table 5.1

Yearly EV Registration

Year

2015

2016

2017

2018

2019

2020

2021

EVs

4

33

349

707

1336

1397

3713

Note: The statistics of annual accumulative EV registration cover the following EV categories: Electric private
cars, electric taxis, E-motorcycles, E-buses, Electric Goods& Other Vehicles.
Reference: https://www.lta.gov.sg/content/dam/ltagov/who_we_are/statistics_and_publications/statistics/pdf/MVP
02-1_New_Reg_by_COE.pdf

Table 5.2

Yearly Charging Facilities Construction

Year

2015

2016

2017

2018

2019

2020

2021

Charging

-

< 30

30

122

450+

800

986

Note: EV charging facilities are constructed by many different operators and lack of official statistics. The above
data are collected from the social media reports.
Most of the charging facilities in Singapore is operated by BlueSG which was announced in September
2017. The charging facility investment before 2017 is pretty low.
reference: 2021: https://www.sgcarmart.com/news/writeup.php?AID=586&CT=a
2020: https://www.straitstimes.com/singapore/parliament-singapore-needs-more-than-the-planned-28000
-electric-vehicle-charging-points-by
2019: https://www.bluesg.com.sg/news/bluesg-announced-opening-its-1000th-charging-point
https://www.torque.com.sg/news/sp-200-electric-car-charging-stations-singapore/
2018: https://sg.byd.com/company-profile/
2017: https://www.torque.com.sg/features/charge-use-electric-cars-singapore/

Section 3. EV Roadmap and Policies for Singapore
The figure shows a whole picture of the EV and charging facility development in
Singapore. According to the roadmap of LTA (Land Transport Authority)43, it will
reduce peak land transport emission by 80% in 2050 through a whole vehicle
electrification plan. It is expected to take up half of the market by 2030 for the
private EV and EV taxi. The gasoline powered vehicles for both the bus and private
car will be faced out in 2040. To support this plan under this roadmap, more than
60,000 charging points will be deployed within 10 years by 2030.

43 Land Transport&Authority, https://www.lta.gov.sg/content/ltagov/en/industry_innovations/technologies
/electric_vehicles/our_ev_vision.html
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Figure 5.1: S’pore To See 600 More EV Charging Points As Early As
End August Under LTA Public Tender44

44 S’pore To See 600 More EV Charging Points, https://vulcanpost.com/740404/spore-600-more-ev-charging
-points-public-tender/
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Figure 5.2: Overview of EV Road Map45

The Singapore government implements EV subsidy policies. The EV price in
Singapore is higher than that in other countries. So, the government has to elect
more subsidy policies to lift the EV market share in the local market.
There are four types of the incentive promotion policies. One is the EV adoption
incentive and two vehicle emission schemes and enhance the early turnover
schemes.
In view of the improvements in vehicular efficiency, LTA implemented a downward
revision in road tax for electric cars from 1 January 2021. The government aim to
make it more attractive to own and use electric cars through incentives and rebates
such as the EV Early Adoption Incentive (EEAI) and Vehicular Emissions Scheme
(VES) to narrow the upfront cost gap with ICE (internal combustion engine) cars.
These incentives will lower the upfront costs of owning an electric car by up to
$45,000.

45 Overview of EV Road Map, https://www.lta.gov.sg/content/ltagov/en/industry_innovations/technologies
/electric_vehicles/our_ev_vision.html
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Table 5.3

Yearly EVs Subsidies
(unit: $/veh)

Year

Passenger Car

Bus

Others

2015

8,000

100,000

-

2016

-

-

-

2017

-

-

-

2018

-

-

-

2019

-

-

-

2020

-

-

-

2021

a rebate of up to 45 per
cent on the additional
registration fees (capped
at $20,000) for fully
electric cars and taxis

-

-

Note: Pure EVs only
Singapore has provided rebates for cleaner vehicles for many years (Vehicle Emission Schemes) while
the rebates for fully electric vehicles only started since January 2021.
References: https://www.nea.gov.sg/media/news/news/index/promoting-the-adoption-of-cleaner-commercial-vehicles
Vehicle Emission Schemes
https://onemotoring.lta.gov.sg/content/onemotoring/home/buying/upfront-vehicle-costs/emissions-ch
arges.html

In addition to the government efforts, local private operators also have their own
ambitions. For example, the street taxi company will replace its vehicle fleet by
2026, and the bus operator, the SBS in Singapore, will have two new bus vehicles
to use clear energy by 2040. In addition, the private hire car company like Grab also
want to join the party.

Section 4. Charging Infrastructure Planning in Singapore
Singapore government aims to build an EV charging network with 60,000 charging
point by 2030. The number of private vehicles in Singapore is less than 60,000. So,
there will be one car on one charging point in the future. And two third of these
charging points will be deployed at the public car parking.
In 2022, about 600 charging points will be established in the parking lots at public
housing and industrial estates, community centers and the central business district.
We also pay some attention to the private expansion plant of EV charging facility.
For example, the Charge Plus, the local company, have a plan to build a 10,000
charging points by 2030. It will provide a new concept, a charging-as-service
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business model for EV users. The charging profiles and the charging standards used
in Singapore follows the European standards of charging connection. There are two
typical charging systems with the output power of 43 kW AC and 50 kW DC. They
are adopted as National Public Charging Standards (NPCS). CHAdeMO charging
system was adopted as an Optional Public Charging Standards (OPCS).
There are three types of subsidies on the charging facility depending on the building
type for charger deployment46.
The first for the private residences, EV Common Charger Grant co-funds installs
2000 chargers in non-landed private residences. For non-landed private residences
such as condominiums and private apartments, installing chargers can be a
challenge as the number of residents who own EVs are likely to be small. To
incentivize charger installation in these carparks, an EV Common Charger Grant
has been introduced to kickstart the installation of shared charging infrastructure.
This move will offset half of the equipment cost for the users.

Table 5.4

Yearly EV Charging Facilities Subsidy

Year

Subsidy

Criteria

2015

8,000

-

2016

-

-

2017

-

-

2018

-

-

2019

-

-

2020

-

-

2021

The ECCG will co-fund 50% of
each of the above cost
components, subject to the
relevant cost component
cap, and an overall cap of
$4,000 per charger. GST paid
on the cost components are
ineligible for co-funding.

The charger must not have been installed before 19 July
2021, and before an applicant had received the letter of
offer from LTA, indicating the approved grant quantum.
This is to ensure that applicants do not pre-emptively
install chargers when they may not qualify for the grant.
The ECCG may co-fund the installation of smart chargers
for up to 1% of residential car park lots, rounded-up to the
nearest whole number.

Note: No subsidy before 19 July 2021
References: https://www.lta.gov.sg/content/ltagov/en/industry_innovations/technologies/electric_vehicles/ev_com
mon_charger_grant.html

46 Our EV Vision, https://www.lta.gov.sg/content/ltagov/en/industry_innovations/technologies/electric_
vehicles/our_ev_vision.html

83

84

Policy of E-mobility Charging Infrastructures in Asia

Motorists living in private residences can work with the property owner or
Management Committee to get the necessary approvals to install EV chargers in the
premise. Motorists living in landed properties who wish to procure an EV charger
should engage Licensed Electrical Workers (LEW) and equipment specialists to
install the EV charger at their property or approach EV Charging Operators for their
services. Currently, EV Charging Operators such as Shell, ComfortDelgro
Engineering and SP Mobility are already providing charging services island wide,
in places such as petrol stations, shopping malls, office buildings and industrial
estates.
The second for the public carparks, the LTA is working on a sustainable model for
EV charging infrastructure in public car parks. Every HDB (Housing & Development
Board) town will be EV-ready by 2025 with close to 2,000 of the HDB carparks to
be fitted with charging points.
The third for new building, the government is continuously monitoring EV adoption
and studying measures to ensure that new developments can provide sufficient
electrical capacity for EV charging in their carparks. These new developments
include upcoming HDB towns, commercial buildings and private residences such
as condominiums.

Section 5. Possible Beneficial Scheme for the EV Charging
Facility
Current Investment, Operations and Management, called IOM, scheme of EV
chargers are as follows. There are EV charging system consists of three parts,
component, that are utility system, charging facilities and EVs. The role of the
government is to make a couple of standards and create master plan. Private sectors
may create hardware system, site hosts and software platform. They will take part
in in this business, which can be described by a value chain.
There are at least three typical business models for the IOM scheme.
The first one is government owner and government operator model. In this model,
the government will do everything. Government will make the investment
management and the operation and maintenance. The second one is a market
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provide operator model where the government only provide guidelines and private
operators make their own business like the cooperation and the competition from
a full deregulated market perspective. So, the government we are not put much
force and precious to private operators. And the last one is well known, a public
private partnership model. This model will be popular in future all over the world.

Figure 5.3: Winning the Battle in the EV Charging Ecosystem47

In this figure, it is possible to show some more details of the value chain no matter
which business model will be, we can use the same value chain.
However, the same concept of the value chain to identify the position and loads of
the stakeholders involved. Many stakeholders involved in the IOM schemes and
have potential competition and collaboration in the same valuation the horizon
line. The stakeholders, include government agencies, the power supplier, the
equipment providers, the site and landowners, the auto makers, the EV fleet owners
and some commercial companies like the private hire car and the taxi company and
some other stakeholders have their role, responsibility and possible collaborations
in the value chain.

47 Winning the Battle in the EV Charging Ecosystem, https://www.bcg.com/publications/2021/the-evolution
-of-charging-infrastructures-for-electric-vehicles
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Section 6. Policy Suggestions
The e-mobility development in Singapore is still in the very early stage or even a
penetration rate is still quite lower than the market in Korea. The market in
Singapore is pretty small now. There is a long way to go, even though the
government has been implementing a couple of incentive policy for even purchase
and charging facility deployment.
We still need to wait and see if this incentive schemes makes sense or not in future.
But Singapore government is strong and powerful. It can do similar things as the
other countries to promote the EV market and the EV penetration rate will grow
faster.
1) Suggestions for Singapore government are as follows.
2) Enact incentive policies to encourage the stakeholders.
3) Identify the charging standards and equipment requirements
4) Develop a holistic plan for charging infrastructure development
5) Build a centralized APP platform where customers can get the latest charger
information conveniently.
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Section 1. Overview
Taiwan’s National Development Agency on 30 March 2022 announced Taiwan’s
Pathway to Net-Zero Emissions until 2050. It is planned that all new cars and
scooter-style motorcycles (scooters) sold in 2040 will be fully electric. Intermediate
targets for the time until then are 30% of cars and 35% of scooters in 2030, and 60%
of cars and 70% of scooters in 2035. In the meantime, all urban public buses and
government fleet shall be fully electric by 203048. The national government also
plans to impose carbon fees on internal combustion engine automakers. In
principle, the fees shall be used to support research and development in the electric
vehicle (EV) sector. In addition, the purchase of an EV (both two- and four-wheeled)
will continue to be subsidized.
Previously in 2017, the Taiwan government had put forward a number of concrete
goals that would work towards the decarbonization of road transport49. Most
notable were:
• Full electrification of government fleets and buses by 2030
• Full electrification of scooters (ban on new petrol scooters) by 2035
• Full electrification of cars (ban on internal combustion engine cars) by 2040
However, these goals did not continue into legislative proceedings. In fact, plans
were largely withdrawn in 2019 due to the pressure from the conventional scooter
industry5051. Now that the Pathway was published, it is evident that the plan initially
announced in 2017 for fully electrifying scooters was delayed by five years. It is one
of the purposes of this report to summarize the reasons and the lessons from this.
We also draw from a recently published multi-level perspective on this policy failure
(Liu & Chao, 2022).
A national subsidy program to promote 7th generation fossil-fuel scooters during
2020-2021 was the result of intense industry lobbying52. Under this program,

48 https://www.ndc.gov.tw/en/Content_List.aspx?n=B927D0EDB57A7A3A
49 https://www.storm.mg/article/375415
50 https://www.storm.mg/article/1364008
51 https://news.pts.org.tw/article/426046
52 https://enews.epa.gov.tw/DisplayFile.aspx?FileID=2CB1D7F7520CDA85
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exchanging an older conventional scooter for a 7th generation model was
supported with a similar subsidy like a new electric scooter. While the 7th
generation model has a higher fuel efficiency compared to previous ones, this
nevertheless appears out of sync with decarbonization efforts elsewhere53.
Consequently, the number of subsidized purchases of conventional scooters in
2020 was 6.7 higher than the number of subsidized electric scooters – 192,792
versus 28,559 units. Apparently, the policy only considered the benefit of air quality
improvement, neglecting the reduction of carbon emissions. In October 2021, the
Environmental Protection Administration (EPA) admitted that the large number of
subsidy applications for 7th generation scooters was unexpected, and that
long-term investments in e-mobility infrastructure and charging stations is needed
to motivate switches to electric scooters54.

Figure 6.1: National Modal Split 2020

A more aggressive promotion of e-mobility could be highly beneficial to Taiwan,
a country with a population of 23 million, 14 million scooters and 8 million cars55.
In Taiwan’s 2020 modal split, scooters are the main mode for passenger transport
(45%) followed by private cars (26%)56. Public transport (14%), walking (9%), and

53 https://www.bnext.com.tw/article/60867/electric-scooter-allowance-2021
54 https://news.ltn.com.tw/news/politics/breakingnews/3709976
55 https://stat.motc.gov.tw/mocdb/stmain.jsp?sys=100&funid=a3301
56 https://www.motc.gov.tw/uploaddowndoc?file=survey/202104261427470.pdf&filedisplay =2021042614
27470.pdf&flag=doc
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cycling (3%) play smaller roles. Private cars were estimated to account for 51% and
scooters for 13% of the GHG emissions in the road transport sector in 2018, which
made up 96% of all domestic transport-related GHG emissions57. According to
electric scooter maker Gogoro, their first generation electric scooter model could
save about 90gCO2/km compared to a conventional scooter58. A significant
portion of urban trips is typically well within feasible trip length for small
e-mobility devices like e-scooters or electric bicycles (McQueen et al., 2020; Pucher
& Buehler, 2008). This portion is likely even larger in Taiwan than in Western
countries, because urban trips tend to be shorter due to high population density and
mixed land use (Lai & Lu, 2007; Lin & Yang, 2009). Hence, e-mobility and
particularly small EVs (e-scooters, e-bikes) offer significant decarbonization
potential that is further enhanced as the share of renewables in the electricity mix
grows over the coming years59.
The electrification of road transport remains a sensitive issue in Taiwan. A clear
stance entails the risk of backlash for elected or appointed representatives. As a
result, politicians often test the waters by announcing policy plans at public events
first without or only vague written records. Depending on the subsequent public
response, initiatives may be further developed or suspended. This provides
flexibility to policymaking, but it also results in a scarcity of written official records
on the subject. Consequently, wherever available we draw on official websites and
databases for this report, however, many sources presented stem from media
coverage.

Section 2. Mechanisms and Actors in Promoting the
Electrification of Private Road Transport
The government bodies involved and their current roles in the promotion efforts
for EV charging facilities are shown in <Figure 4-2>. The approach of consecutive
governments has been described as “the public sector leads the way, the private
sector follows”. The Ministry of Economic Affairs (MOEA) regulates standards,
installation, and maintenance of EV charging infrastructure60. It also is in charge

57 https://www.climatetalks.tw/blank-14
58 https://www.gogoro.com/news/technology-is-the-only-solution-to-saving-the-planet/
59 https://www.moeaboe.gov.tw/ECW/populace/content/ContentLink2.aspx?menu_id=48&sub _menu_id=8750
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of the respective subsidy program and frames consumer protection. In parallel, the
EPA is responsible for the subsidy program for exchanging old conventional
scooters for new electric ones61. Building and fire safety regulation that affect
charging facilities are the responsibility of the Ministry of the Interior (MOI)62, while
outside of that charging facilities located in public and private parking lots are
regulated by the parking facility act of the Ministry of Transportation and
Communication (MOTC)63.
National government and its agencies provide guidance and principles for the
installation of charging facilities. Local governments set out the regulation of
installation,

space

allocation,

and

incentive

structure

that

make

the

implementation happen on the ground, see <Figure 4-3>.

Figure 6.2: Government Bodies Regulating Electric Vehicle Charging Infrastructure

60 https://cpc.ey.gov.tw/Page/6C059838CA9744A8/4570f5c3-514f-4951-9d79-360c6d24f4dc
61 https://mobile.epa.gov.tw/newsdetail.aspx?News_ID=968
62 https://law.moj.gov.tw/LawClass/LawSingle.aspx?pcode=J0030018&flno=396-18
63 https://www.motc.gov.tw/uploaddowndoc?file=yearbook%2F109%2F109YB13/ 109YB130206.pdf&filedis
play=109YB130206.pdf&flag=doc
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Figure 6.3: Aspects of Concern for EV Charging Infrastructure

Public investments in EV charging infrastructure are still in the early stages. Policy,
funding mechanisms, and implementation rules differ across vehicle type and
investment type. The plans for an EV charging infrastructure differ across location
types. Privately owned parking facilities can receive subsidies from local
governments for setting up EV chargers. As can private multi-unit dwellings that
install chargers in their parking facilities. Plans and policies for incentivizing public
private collaboration not only vary between local governments but also between the
national and local levels.
The IEK Consulting (Industrial Economics and Knowledge) at the Industrial
Technology Research Institute, a government-supported research institute, has
described the current business model of EV charging operations in Taiwan. An
adapted visualization is shown in Figure 3. Vertical integration and cooperation
between EV charging station operators, EV makers, charging equipment
manufactures, and service providers such as energy management and parking
management are becoming more and more common64. Space allocation and
market demand are becoming more diverse.

64 Global and Taiwan Public Charging Infrastructure Development. IEK Consulting. September 29, 2020.
Industrial Technology Research Institute.
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Figure 6.4: Current Business Model of EV Charging Operations in Taiwan Adapted from
Industrial Economics Knowledge Center (IEK), ITRI, via 2C Magazine

Section 3. Electric Vehicles and Charging Infrastructure
At the end of 2021, the electric charging facilities most significant in number were
the battery swapping stations for electric scooters (approx. 3,000 stations65,66). In
the case of Gogoro, an electric scooter maker, one station provides around 130
battery swaps per day in average. In addition, there were public electric car
chargers nationwide (1,143 stations67). Both types of charging facilities cater for a
fleet of approximately 521,000 electric scooters and over 17,000 electric cars,
accounting for 3.7% and 0.2% of the overall vehicle fleets, respectively68. Both types
of installations are predominantly the result of private investment in cooperation
with mostly private entities like convenience stores, petrol station, or parking lot
operators.

65 https://www.taiwannews.com.tw/en/news/4306443
66 https://technews.tw/2022/01/22/kymco-battery-station-ionex-2022/
67 https://bit.ly/3oMtkLJ
68 https://stat.motc.gov.tw/mocdb/stmain.jsp?sys=100&funid=b3301
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1. Scooters
Taiwan’s efforts to promote electric scooters date back to the end of 1990s, when
it started in 1998 to support financially research and development, installation of
charging facilities, and promotional activities. Tax breaks for scooter makers and
rebates for scooter buyers were also part of the policy at the time (Yang, 2010).
Although retail subsidies made up almost half the purchase price, the policy was
largely unsuccessful in stimulating a significant demand for electric scooters (Tang
& Liao, 2004; Yang, 2010). It is understood that this failure was due to unsatisfied
customers and retailers unwilling to recommend early e-scooter models that were
not considered competitive (Lee & Pan, 2003; Yang, 2010).
E-scooter promotion and subsidies were mentioned again in 2008 as part of the
stimulus package in response to the global financial crisis in 2007 and 2008.
Subsequently, this developed into a long-term policy effort. Its first phase was
between 2009 and 2013 promoting the development of the electric scooter industry.
The second phase in 2014-2017 focused on scaling up demonstration projects,
establishing supply chains, and developing high performance electric scooters. The
ongoing third phase started in 2018 concentrates on increasing charging facilities,
innovating business models, and upgrading the industry69.
Taiwan’s attempts at promoting a battery swapping system for electric scooters can
be traced back to 2013 when subsidy programs for installation and for incentivizing
usage prices were approved. Two companies were selected to pilot 30 battery
swapping stations each in Taipei City and Kaohsiung City. However, these stations
were discontinued after two years. In the meantime, the national government chose
plug-in charging as the standard charging system. It was developed in parallel
during the first and second phase of the long-term project mentioned above
between 2009 and 2017. Not until the third phase, starting in 2018 did the national
government follow the evident market direction and shifted from plug-in to battery
swapping as the national standard for electric scooter charging.
Although the EPA is one of the key stakeholders at the national level, it was not the
portfolio holder of the electric scooter industry. Nevertheless, it recognized as early
as 2011 that users did not welcome the plug-in charging system. Range anxiety was

69 https://cybsbox.cy.gov.tw/CYBSBoxSSL/edoc/download/41525
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a major barrier to increased electric scooter uptake70. The fact that Gogoro’s first
battery swapping station was installed in 201571 highlights that the private sector
was a step ahead of the government and responded more swiftly and effectively to
market needs.
A report published by Taiwan’s Control Yuan in 2020, a supervisory and auditory
branch of the national government, found five major problems that led to the
delayed recognition of battery swapping as the main charging system :
1. A lack of understanding of the market demand, resulting in insufficient supply
of charging stations,
2. A lack of standardization of batteries, charging facilities and user interface,
3. Limitations of the subsidy program in sufficiently lowering the cost of
e-scooter ownership,
4. Objections from conventional scooter shops, and
5. Difficulties of accessing public space for installing charging facilities.
These problems may persist in ongoing electric scooter charging projects.
Meanwhile, battery swapping systems have become the mainstream option for
electric scooter charging. The powered-by-Gogoro network (PBGN) swapping
stations are projected to outnumber petrol stations by the end of 2022. This network
is a partnership of Gogoro Inc. with other scooter manufacturers in Taiwan that use
Gogoro’s scooter platform. The second biggest swapping system operator, Ionex,
is a subsidiary of Kwang Yang Motor Corporation (KYMCO). KYMCO is an
incumbent market leader for conventional scooters in Taiwan. The company set up
over 1,000 battery announced that it aims to install 2,000 swapping stations by the
end of 2021. KYMCO also says it aims to reach 2,000 stations nationwide by the end
of 2022 at supermarkets, convenience stores, petrol stations, and parking lots72. In
rural areas, both battery swapping operators work with local governments or
state-owned companies (e.g. China National Petroleum Corporation) for site
selections73.

70 https://www.cy.gov.tw/CyBsBoxContent.aspx?n=133&s=17317
71 https://money.udn.com/money/story/5612/6051733
72 https://www.cy.gov.tw/CyBsBoxContent.aspx?n=133&s=17317
73 https://technews.tw/2021/08/31/gogoro-station-in-cpc/
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Although there is no national level direct subsidy for the installation of charging
facilities, some local governments offer incentives to the private sector. Among the
six major municipalities, only the central Taiwan city of Taichung still has a subsidy
program for electric scooter charging in place that subsidizes each charging station
with 10,000 New Taiwan dollars (NTD)74.
It seems safe to say that despite the acclaimed public sector leadership, in fact, the
private sector industry has been leading the investment in electric scooter charging
infrastructure in recent years by being more responsive and innovative than the
public sector.

2. Passenger Cars
The uptake of electric passenger cars is still in its infancy with only 0.2% of market
share of all vehicles in Taiwan as of December 2021. By the end of 2021, there were
17,000 electric passenger cars in Taiwan with 90% of them sold by Tesla. There is
no comprehensive policy package for promoting electric cars; and plug-in hybrid
vehicles at present do not receive any preferential policies. Nevertheless, as of 2022
fully electric cars are incentivized in several ways75,76.
The government continues to waive the annual license plate tax for vehicles
powered entirely by electricity until December 31, 2025. For cars with internal
combustion engines (ICE), the license plate tax ranges from about 1,300 to 150,000
NTD depending on engine size. For example, a 2,000cc ICE car pays an annual
license plate tax of 11,230 NTD77.
Electric cars powered entirely by electricity are also exempt from fuel tax. The
commodity tax (15%) is waived for an amount of up to 1.4 million NTD per newly
purchased EV. Furthermore, if at the same time scrapping (or exporting) a used car,
buyers can enjoy an additional incentive of 10,000 to 50,000 NTD depending on the

74 Global and Taiwan Public Charging Infrastructure Development. IEK Consulting. September 29, 2020.
Industrial Technology Research Institute.
75 https://www.mof.gov.tw/singlehtml/384fb3077bb349ea973e7fc6f13b6974?cntId=4ea97ca4e6614627a7
5aaef63b240fe9
76 https://www.tesla.com/zh_TW/support/vehicle-incentives
77 https://law.moj.gov.tw/News/NewsDetail.aspx?msgid=166832
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used car’s condition.
In addition, electric car owners can take advantage of free or reduced parking fees,
although these vary across cities. Some municipalities also offer free or reduced
charging.
Home charging facilities numbered approximately 8,500 at the time of writing.
However, public charging stations are still far from sufficient78. Unlike for electric
scooter promotion, the portfolio holder at the national government level for the
electric passenger car industry is yet to be established. MOEA has been given the
mandate in 2019 for the regulation of safety management, charging facilities, and
customer protection. However, there is a need for coordination, integration, and
alignment of policies across relevant ministries.
The national government in August 2021 announced an initial long-term plan with
three phases to promote the installation of electric passenger car charging
stations79. The Demonstration Phase between 2021 and 2025 sees the installation
of public charging stations with the help of a subsidy program. In collaboration
between the national and local governments the goal is to install 7,800 charging
stations by 2025; thereof 6,400 slow charging stations in public off-street parking
lots, 200 fast charging stations for roadside use, 300 chargers in high-speed rail
stations, Taiwan railway stations and airports, 300 stations in shopping centres, 200
stations in hotels, and the remaining in petrol stations. The six major municipalities
(Taipei, Taoyuan, New Taipei, Taichung, Kaohsiung, and Tainan) aim to have 3%
of citywide on-street parking spaces equipped with fast chargers by 2025. The
second phase between 2026 and 2030, Scale-up, shall focus on subsidy programs
and grid resilience. The third phase between 2031 and 2040, Application and
Development, aims to ensure that the market no longer needs subsidies and
government funding to support research and development of electric charging
infrastructure.
The public sector would have to install all 6,400 slow-charging stations and 200
fast-charging stations at its off- and on-street parking facilities by 2025. However,
while a detailed pathway and guidance are yet to be announced, local governments

78 https://www.chinatimes.com/newspapers/20210808001400-260110?chdtv
79 https://www.chinatimes.com/newspapers/20210808001400-260110?chdtva
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have been launching their own initiatives. For example, Taichung City rents out
spaces at its publicly owned and managed parking facilities to private sector
companies to install charging stations. Local ordinance, such as low carbon city
development ordinance, further stipulates that at least one charging stations should
be installed for parking facilities with more than 50 spaces. The parking facilities
of new public buildings should equip 12% of overall parking spaces with
low-emissions vehicles chargers. The subsidy program also abolished the rule that
subsidized charging stations in private multi-unit dwellings had to be accessible to
the public. Although this rule was meant to encourage the installation of charging
stations in residential areas, it appeared to have had the contrary effect due to
security and privacy concerns of private property owners.
The described initial plan is very high-level in nature. The national government has
yet to provide to local governments and charging operators more specific guidance
and information that is more comprehensive about these future promotional
policies. Local governments may be frustrated by the lack of coordination between
MOEA and MOTC. Decisions on industry standards are pending thereby impeding
the integration of software and hardware for charging stations. As a result, local
governments appear hesitant to scale up programs for installing and incentivizing
public EV charging stations.
A keen observer might highlight a lack of social equity in providing charging
infrastructure using taxpayer money for car owners, who tend to be more affluent
than scooter owners, while the charging infrastructure for scooters is privately
financed. Moreover, only one in three Taiwanese owns a car, but about two in three
own a scooter.

Section 4. Policy Suggestions
From the findings of this report, it is clear that successes in promoting EV charging,
two- or four-wheeled, can mainly be credited to the private sector. In the case of
two-wheelers, the switch from conventional to electric scooters was certainly
accelerated by government subsidies. However, the installation of the necessary
battery swapping infrastructure took predominantly place in the absence of
meaningful public policy support. In the case of electric passenger cars, the
majority of chargers are in private homes at present; and the private company Tesla
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provides many of the publicly accessible chargers.
With a net zero carbon goal in mind, the launch of contradictory policies should
be avoided, for example, simultaneously subsidizing the purchase of conventional
and electric scooters. Better coordination between different government actors and
levels is needed. Policy uncertainty is a major barrier to the installation of charging
infrastructure, as is a lack of decision-making on its technical standards. Both
create hesitancy in potential investment and private action.
As of now, there are no formalized implementation rules or subsidy programs for
promoting curbside charging stations for electric cars. On the one hand, such a
program could be an essential instrument for promoting electric automobility in
Taiwan. On the other hand, a critical assessment is necessary which types (sizes)
of EVs best achieve the carbon reduction necessary to reach the net zero target.
Possibly, smaller and lighter types of EVs carry greater decarbonization potential
than a perpetuation of the unsustainable automobility paradigm. This may also
hold for electric passenger cars due to their resource intensity.
With an expanded view on why an EV charging infrastructure appears necessary,
the following recommendations are made:
• Develop a vision of low-carbon road transportation in sync with the net zero
pledge
• Break down this vision into a roadmap with tangible goals and timelines for
the decarbonization and electrification of road transport
• Set a meaningful carbon price that encourages the shift to e-mobility, especially
to smaller type EVs
• Develop a communication strategy that clearly conveys the need for and the
means of decarbonizing road transport in order to achieve public buy-in
• Make swift decisions on industry standards for software and hardware of
charging infrastructure
• Targeted use of disincentives that discourage the use of fossil-fueled private
mobility, and thereby increase the relative attractiveness of e-mobility
- Fees for on-street parking with exempt for small EVs
- Congestion charging with exempt for small EVs
- Access to HOV lanes for small EVs
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- Prioritize pedestrians, cyclists, and smaller EV over conventional vehicles in
transport planning
Despite room for improvement, it should be acknowledged that a private sector
company, Gogoro Inc., could successfully launch and grow its innovative EV
product-service solution in Taiwan’s business and regulatory environment.
Moreover, based on the domestic success it has raised capital on international
financial markets and is growing its business to other countries in Asia.
Nevertheless, lessons can be learned from the fact that this was preceded by many
years of largely unsuccessful e-scooter promotion and subsidy programs.
The role of the Taiwan government, central and local levels, in public-private
partnerships may lie not so much in ever-growing financial support. Indeed, keen
attention needs to be paid to avoid an unequitable allocation of taxpayer money.
It needs to maintain the favorable regulatory and business environment allows
innovators to come up with and launch competitive sustainable mobility solutions.
In addition, regulation of the usage environment of EVs (i.e. roads, parking) must
match the policy goal of road transport electrification and decarbonization. That
means it must be advantageous to purchase and use an EV compared to a
conventional vehicle. If that EV has a smaller carbon footprint, then it should be
even more advantageous to use it. Moreover, the experience with promoting
electric two-wheelers over the past 20 years have shown that convincing the public
of the need and benefits of such a transition while also offering an attractive
consumer solution are paramount.

Chapter 7

A Comparison of Asian
Countries’ Charging
Infrastructures for BEVs
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The initial purpose of this study was to compare the battery electric vehicles (BEVs)
and charging infrastructures of Asian countries participating in the study, with the
aim of helping Asian countries that participated in the study, as well as those that
did not participate, to build effective BEV charging infrastructures. However, as the
study progressed, we found that each Asian country has very different supply status
and policies for BEVs and charging infrastructure. The different policies adopted by
each country based on its situation, and the great deal of difference in the consequent
supply status made it difficult for us to make a superficial comparison. Nevertheless,
comparing different countries would help a lot in understanding each other.
Therefore, in this chapter, we compared and analyzed policies for expanding BEV
supply and the current status and characteristics of BEVs and charging
infrastructures in major Asian countries including China, Japan, Singapore and
Taiwan as well as South Korea, focusing on important indexes. Based on this, it is
sought to supplement public-private partnership (PPP) projects in each Asian
country and to help develop measures to expand the distribution of e-mobility in
Asian countries.
BEV-related policies and status data in China, Japan, Singapore, and Taiwan were
analyzed based on the Global EV Outlook 2021 reported by the International Energy
Agency (IEA) and related data provided by each country, in addition to data
gathered by the researchers who participated in this study.

Section 1. South Korea
In South Korea, government-led policies for the development and distribution of
eco-friendly vehicles are being pursued. The Act on Promotion of Development and
Distribution of Environment-Friendly Motor Vehicles (Environment-Friendly
Vehicle Act) and the Framework Act on Carbon Neutrality and Green Growth to
tackle the Climate Crisis (Carbon Neutrality Act) were also enacted. The Korean
government is promoting the transition to a carbon-neutral society by establishing
mid- to long-term plans including the Eco-friendly Vehicle Basic Plan and the
Carbon Neutral Basic Plan.
The Korean government is providing subsidies for BEVs and charging infrastructures,
and is actively promoting the distribution of BEVs. BEV subsidies are supported by
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the central and local governments. The central government provides subsidies
according to vehicle type and performance, while the subsidies from local
governments vary based on their supply policy and financial situation. As of 2020,
the central government provides subsidies of up to KRW 8.2 million per passenger
car, and up to KRW 100 million per bus. In addition to the purchase subsidy, it
provides tax benefits of reducing national tax (individual consumption tax,
education tax) and local tax (acquisition tax.)
For charging infrastructure, depending on the type of charger, slow chargers are
subsidized by the Ministry of Environment (MOE), and fast chargers by the Ministry
of Trade, Industry and Energy (MOTIE). The amount of the subsidy varies depending
on whether chargers are open to the public, the capacity of the chargers, and the
number of installed units.
Table 7.1

Subsidies for BEVs and Charging Infrastructure in South Korea (from the central
government, as of 2020)

Classification

Type

Subsidy

Note

Up to 8.2 million won
(Electric taxi: additional 2 million
won; up to 8.2 million won)

Subsidized according to
vehicle performance (fuel
efficiency, milage)

Bus

Large size :
68.160–100 million won
Medium size : 36.21–41.93 million won

Subsidized according to
vehicle performance (fuel
efficiency, milage) and size

Slow
charger2)

3 million won (partially open) ~ 3.5
million won (fully open) per unit

Subsidized depending on
whether chargers are open to
the public and the number of
chargers

Fast
charger3)

Subsidized up to 50% of the
installation cost per unit
- 50kw (upper limit): 18 million won

There is an upper limit
depending on the charger
capacity and the number of
installed units.

Passenger
car
BEV1)

Charging
Infrastructure

Source: 1) Adapted from the Subsidy Guidelines for Electric Vehicles and Charging Infrastructure 2020, the Ministry of
Environment
2) Adapted from the Subsidy Guidelines for Electric Vehicles and Charging Infrastructure 2020, the Ministry of
Environment

According to the IEA report (2021), as of 2020, the cumulative number of BEVs in
South Korea is about 140,000. The share of BEVs is 0.7%,80 and the average annual

80 According to the press release of the Ministry of Land, Infrastructure and Transport (MOLIT; Jan. 20, 2021),
the share is 0.6%.
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growth rate (2015–2020) is 88%, which is higher than that of China (68%) and Japan
(11%).

Table 7.2

BEV Distribution Status in South Korea
(Unit: BEV)

Year

Number of newly registered BEVs

Cumulative number of BEV

2015

3,071

5,795

2016

4,729

10,524

2017

13,970

24,494

2018

55,536

55,073

2019

33,537

88,610

2020

46,423

135,033

Annual average growth rate (2015~2020)

88%

Source: Adapted from the IEA report (2021), Global EV Data Explorer, IEA, Paris
https://www.iea.org/articles/global-ev-data-explorerxxlarge, (retrieval date: May 18, 2022)

The Korean government has also been putting a lot of effort into distributing the
charging infrastructure, which is essential for increasing the supply of BEVs. The
annual average growth rate of BEVs (2015-2020) is 88%, while the rate of increase
in the charging infrastructure was 114% during the same period. This expansion of
the charging infrastructure lowered the number of BEVs per charger from 4.0 to 2.1
cars; in fact, Korea was found to have a better charging infrastructure per unit in
than China (5.3 BEVs/unit) and Japan (4.9 BEVs/unit).

Table 7.3

BEV Distribution Status in South Korea
(Unit: BEV)

Year

Fast charger

Slow charger

Total

Number of BEVs
per charger
(cars/unit)

2015

341

1,095

1,436

4.0

2016

919

1,095

2,014

5.2

2017

3,343

10,333

13,676

1.8

2018

5,213

22,139

27,352

2.0

2019

7,396

37,396

44,792

2.0

2020

9,805

54,383

64,188

2.1

Annual average growth rate (2015~2020)

114%

Note: 22kw or more for fast charger, and 22kw or less for slow charger
Source: Adapted from the IEA report (2021), Global EV Data Explorer, IEA, Paris
https://www.iea.org/articles/global-ev-data-explorerxxlarge, (retrieval date: May 18, 2022)
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In South Korea, a number of BEV charging service operators (CSOs) are currently
competing fiercely to increase their market share. When the charging
infrastructure was built under the leadership of the government, a number of small
and medium-sized enterprises (SMEs) were engaged in related businesses. But in
recent years, the participation of large companies has increased. 79% of all CSOs
in 2021 are SMEs81. Recently, large companies such as Hyundai Motor Company,
SK Inc., and Lotte Data Communication Co., Ltd have been participating in the
charging business. Since many private CSOs operate charging infrastructures,
problems have emerged related to different charging cards for each charging
infrastructure, maintenance of charging infrastructure, restricted roaming
between CSOs, and utilization of charging history data. In the long term, for the sake
of user convenience it is necessary to standardize charging cards, unify charging
infrastructure maintenance, and share charging history data.

Section 2. China
In China, the largest number of BEVs in the world is operated, and the BEV and
charging infrastructure markets already have been established after being
converted from the government sector to the private sector. In 2020, the number
of newly registered BEVs in the world is approximately 2.2 million and the
cumulative number of registered BEVs is approximately 7.8 million. Of these, China
accounts for 48% (1.05 million) of the number of newly registered BEVs in the world
and 55% (4.3 million) of the cumulative number of registered BEVs.82 According to
the Technology Roadmap for Energy Saving and New Energy Vehicles 2.0
announced by China83, China has established the roadmap to withdraw internal
combustion vehicles and increase the ratio of BEVs to 95% or higher. The Chinese
government predicted continuous growth even if BEV subsidies would be abolished
so that the government established a plan to abolish the subsidies in 2020. However,
automobile consumption has decreased rapidly due to the impact of COVID-19
pandemic, so they plan to extend the existing New Energy Vehicle (NEV) purchase
subsidies and acquisition tax exemption policy in 2020 by two years to be
implemented until 2022 to revitalize the new energy vehicle (NEV) industry84.

81 BIG 3 Priority Tasks by Industry, joined by the Ministries concerned (July 29, 2021).
82 Based on BEVs, the Global EV Outlook 2021, IEA
83 World Energy Market Insight No. 20-22 (November 9, 2020), Korea Energy Economics Institute
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Although the provision of purchase subsidies is extended, the subsidy amount will
be reduced by 10% in 2020, 20% in 2021, and 30% in 2022 compared to 201985.
In China, the amount of BEV subsidies is differentiated according to the mileage.
BEVs with a mileage of 300 km or more per single charge are subsidized, and a 20%
reduction of the subsidy from the previous year was applied such as 13,000 yuan
for BEVs with a mileage of 300 to 400 km and 18,000 yuan for those with a mileage
of 400 km or more.86

Table 7.4

China’s BEV Subsidies

Clossification
BEVs

Subsidy standard
300km ≦ mileage ≦ 400km

400km ≦ mileage

13,000 yuan

18,000 yuan5,795

Note: Only BEVs with a selling price of 300,000 yuan or less (before subsidy is applied) are subsidized. (All vehicles
with a removable/replaceable battery are subsidized regardless of their selling price.)
If the battery energy density is 160Wh/kg or higher, the whole subsidy is provided; if the battery energy
density is 140–160Wh/kg, a 10% reduction is applied; if the battery energy density is 1256–140Wh/kg, a 20%
reduction is applied; and if the battery energy density is 125Wh/kg or less, no subsidy benefit is provided.
Source: [Trend Seminar] Main Contents and Forecast of China's BEV Subsidy Policy in 2021, Korea Institute for Interna
tional Economic Policy, https://csf.kiep.go.kr/issueInfoView.es?article_id=41051&mid=a20200000000&board_
id=2, Issues & Trends (January 22, 2021), (Date of search: May 18, 2022)

According to the IEA's report (2021), the cumulative number of BEVs in 2020 is
approximately 4.3 million and the share of e-passenger cars is 1.7%. It is 2.4–3.4
times higher than that in Korea (0.7%87) and Japan (0.5%), indicating that China is
an advanced country in terms of the dissemination of BEVs. The annual average
growth rate of BEVs in China (2015–2020) is 68%. It is lower than that in Korea (88%)
but higher than that in Japan (11%).

84 World Energy Market Insight No. 20-1 (May 18, 2020), Korea Energy Economics Institute
85 World Energy Market Insight No. 21-14 (July 12, 2021), Korea Energy Economics Institute
86 [Trend Seminar] Main Contents and Forecast of China's BEV Subsidy Policy in 2021, Korea Institute for Inter
national Economic Policy, https://csf.kiep.go.kr/issueInfoView.es?article_id=41051&mid=a20200000000
&board_id=2, Issues & Trends (January 22, 2021), (Date of search: May 18, 2022)
87 The distribution rate shown in the Ministry of Land, Infrastructure and Transport's press release (January
20, 2021) is 0.6%.
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Table 7.5

BEV Distribution Status in China
(Unit: BEV)

Year

Number of newly registered BEVs

Cumulative number of BEV

2015

241,093

325,190

2016

411,403

714,679

2017

628,535

1,343,214

2018

986,861

2,330,075

2019

949,214

3,279,289

2020

1,046,858

4,290,900

Annual average growth rate (2015~2020)

68%

Source: Adapted from the IEA report (2021), Global EV Data Explorer, IEA, Paris
https://www.iea.org/articles/global-ev-data-explorerxxlarge, (retrieval date: May 18, 2022)

Along with such BEV distribution, the expansion of charging infrastructure is also
carried out at the same time. Since 2015, the number of BEVs per charger continued
to increase from 5.5 BEVs per charger, and then it decreased to 5.3 BEVs per charger
in 2020. This indicates that the Chinese government is also expanding their
investments in charging infrastructure to improve the convenience of use and
accessibility of BEVs.

Table 7.6

Supply Status of Electricity Charging Infrastructure in China
(Unit: BEV)

Year

Fast charger

Slow charger

Total

Number of BEVs
per charger
(cars/unit)

2015

12,101

46,657

58,758

5.5

2016

54,889

86,365

141,254

5.1

2017

83,395

130,508

213,903

6.3

2018

111,333

163,667

275,000

8.5

2019

214,670

301,238

515,908

6.4

2020

309,000

498,000

807,000

5.3

Annual average growth rate (2015~2020)

68%

Note: 22kw or more for fast charger, and 22kw or less for slow charger
Source: Adapted from the IEA report (2021), Global EV Data Explorer, IEA, Paris
https://www.iea.org/articles/global-ev-data-explorerxxlarge, (retrieval date: May 18, 2022)

The expansion of BEV distribution has also led to changes in the charging
infrastructure market. Before 2016, the CSOs, vehicle manufacturers and charging
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infrastructure providers took the lead in establishing and operating the charging
infrastructure. However, since 2020, an interconnected system between CSOs,
vehicle manufacturers, and charging infrastructure providers has been established,
and platform-based services are provided. In particular, the participation of
private CSOs in the BEV charging business is being expanded88.
Table 7.7

Innovation of Charger Operation Method in China
Before 2016

Led by CSOs
Led by vehicle manufacturers
Led by charging infrastructure providers
Crowd funding
Time-sharing leasing

After 2020
Interconnection between CSOs, vehicle
manufacturers, and charging infrastructure
providers (interconnection of charging operation)
Platform-based services
Operation and maintenance service provided by
private CSOs
Data-based services

Source: 2022 KOTI-EASTS Joint Seminar

The BEV charging infrastructure market in China is being converted into the private
sector. In general, in the early stages of business, many BEV CSOs compete fiercely
with each other to increase their market share. After this period, only a few BEV
CSOs will survive in the fierce competition. Currently, 5 charging infrastructure
providers account for 83.9% of the charging market share, of which the top 3
providers have 73.6% of the market share in the form of oligopoly89. In addition,
China is cultivating related industries to expand the charging infrastructure market
for removable/replaceable batteries. In 2020, there are a total of 555 battery
swapping facilities, which are concentrated in specific areas including Beijing
(203), Guangzhou (89), and Zhejiang (55), accounting for 63% of the total90.

Section 3. Japan
Japan is a representative automobile producer along with China, the United States,
Germany, and South Korea. In 2020, Japan was ranked 4th in automobile
production by producing over 8 million vehicles, which accounts for more than 10%
of global automobile production91. As such, Japan is an advanced country in

88 Adapted from presentation materials at 2022 KOTI-EASTS Joint Seminar
89 Adapted from presentation materials at 2022 KOTI-EASTS Joint Seminar
90 Adapted from presentation materials at 2022 KOTI-EASTS Joint Seminar
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automobiles, but the distribution level of BEVs is relatively low.
According to the IEA report (2021), the cumulative number of BEVs in Japan in 2020
is about 150,000 and the share of BEVs is less than 1%, indicating that BEV use is
at the beginning stage. However, the number of PHEVs is about 160,000 or more,
which is higher than that in other countries. While the annual average growth rate
of BEVs is 11%, that of PHEVs is 23%, which is more than twice that of BEVs,
indicating higher preference for PHEVs to BEVs92.
For reference, in 2020 the cumulative number of BEVs in China is 4.3 million and
that of PHEV is 1.08 million. South Korea has 135,000 BEVs and 17,000 PHEVs on
the road. In China and Korea, the cumulative number of BEVs is 4 times and 8 times
larger than that of PHEVs, respectively. However, in Japan, the cumulative number
of BEVs and PHEVs is found to be 146,000 and 156,000, respectively, showing a
relatively high penetration rate of PHEVs compared to the two countries.

Table 7.8

BEV Distribution Status in Japan
(Unit: vehicle)

Year

Number of newly registered
vehicles

Cumulative number of registered
vehicles

BEV

PHEV

BEV

PHEV

2015

11,294

14,188

86,394

55,471

2016

15,630

9,390

95,824

64,861

2017

18,435

36,000

109,949

100,861

2018

26,818

23,220

120,437

124,081

2019

21,829

17,600

130,866

141,681

2020

15,795

14,700

146,661

156,381

11%

23%

Annual average growth rate (2015~2020)

Source: Adapted from the IEA report (2021), Global EV Data Explorer, IEA, Paris
https://www.iea.org/articles/global-ev-data-explorerxxlarge (Date of search: May 18, 2022)

According to the Establishment of a Five-Year Plan (2021-2025) of the Ministry of
Economy, Trade and Industry (METI) of Japan, Japan is promoting a ban of the sale

91 Status of Vehicle Registration, e-National Index, https://www.index.go.kr/potal/main/EachDtlPageDetail.
do?idx_cd=1257. (Date of search. May 22, 2022)
92 Adapted from the EA report(2021), Global EV Data Explorer, IEA, Paris, https://www.iea.org/articles/global-evdata-explorerxxlarge (Date of search: May 18, 2022)
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of internal combustion engine vehicles from 2035 and the transition to eco-friendly
vehicles. To this end, the Japanese government is promoting the expansion of BEV
distribution by providing subsidies for electric vehicles and charging infrastructure93.
According to the Japanese researchers participated in this study, BEV subsidies
have increased by 63% recently from 400,000 yen to 650,000 yen. To improve the
convenience of use and accessibility of charging infrastructure for BEV users. Japan
also established a policy to expand the distribution of chargers and increased the
subsidies by approximately 3 times from 6 million yen to 18 million yen.

Table 7.9

BEV Subsidies in Japan

Classification

Previous

Recent

Maximum

BEV

400,000 yen
(≒ 3333 USD)

650,000 yen
(≒ 5417 USD)

850,000 yen
(≒ 7083 USD)

Source: Adapted from Japan's presentation materials at 2022 KOTI-EASTS Joint Seminar

Table 7.10 Charging Infrastructure Subsidies in Japan
Classification
Expansion of
scope of
subsidies
Expansion of
subsidies

Previous

From the second half of 2021

Fast chargers are installed on expressways
(no chargers in a 15km radius)

The subsidies are provided to all areas
except private homes

The subsidies are provided only in case of
renewal or replacement of fast chargers.

Subsidies for normal chargers are
available.

6 million yen (50,000 USD)

18 million yen (150,000 USD)

Source: Adapted from Japan's presentation materials at 2022 KOTI-EASTS Joint Seminar

From 2015 to 2020, the number of BEVs in use in Japan grew at an average annual
rate of 11%, but the number of charging infrastructure only increased by 6%. The
number of BEVs per charger is 3.9 vehicles per charger in 2015 and 4.9 vehicles per
charger in 2020. The number of BEVs per charger in 2020 is 5.3 vehicles per charger
in China and 2.1 vehicles per charger in South Korea. In consideration of PHEVs,
the number of vehicles per charger is 10.2 vehicles per charger, which is relatively
higher than that of China and Korea, so it is necessary to expand the distribution
of charging infrastructure.

93 Adapted from Japan's presentation materials at 2022 KOTI-EASTS Joint Seminar
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Table 7.11 Supply Status of Electricity Charging Infrastructure in Japan
(Unit: Charger, Vehicle/Charger)

Year

Fast charger

Slow charger

Total

Number of BEVs
per charger
(BEV/charger)

2015

5,971

16,120

22,091

3.9

2016

7,061

17,260

24,321

3.9

2017

7,255

21,507

28,762

3.8

2018

7,684

22,287

29,971

4.0

2019

7,858

22,536

30,394

4.3

2020

7,939

21,916

29,855

4.9

Annual average growth rate (2015~2020)

6%

Note: 22kw or higher for rapid chargers, 22kw or less for slow chargers
Source: Adapted from the IEA report (2021), Global EV Data Explorer, IEA, Paris
https://www.iea.org/articles/global-ev-data-explorerxxlarge (Date of search: May 18, 2022)

Section 4. Singapore
In Singapore, the distribution of BEVs and charging infrastructure has begun since
2020, so that the distribution rate is relatively lower than that of other countries and
the cumulative ratio of BEVs in use is less than 0.1%. The number of BEVs in use is
1,299 with 1,217 passenger cars, 32 taxis and 50 buses. For charging infrastructure,
1,900 chargers (blueSG: 71%; SG Group: 16%) have been installed.
To distribute BEVs, a pilot operation zone has been established, and the
government is promoting the distribution of BEVs by providing the subsidies and
incentives. Based on this, they aim to build BEV charging facilities in all buildings
by 2035.
As a policy for the conversion into BEVs and eco-friendly vehicles, the government
is promoting related incentive policies according to the characteristics of buyers.
With the EV Early Adoption Incentive (EEAI) policy, BEV buyers receive a refund of
45% of the registration fee (ARF), with a maximum refund limit of SGD 20,000. In
the Enhanced Vehicular Emissions Scheme (VES), SGD 25,000 and SGD 15,000
refunds are offered for Band A1 and Band A2 vehicles respectively. In the
Commercial Vehicles Emissions Scheme (CVES), commercial vehicles are classified
into three types according to the emission degree of pollutants, and additional fees
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are charged, or incentives are provided accordingly. In the Enhanced Early
Turnover Scheme (ETS), ETC incentives are also provided for Euro 4 cart C diesel
vehicles, encouraging the conversion into clean fuel vehicles.

Table 7.12 Types of Eco-friendly Vehicle Incentives in Singapore
Classification

Period

Details

EV Early Adoption
Incentive
(EEAI)

January 2021~ December 2023

- Refund 45% of an additional registration
fee (ARF) up to SGD 20,000 for newly
registered e-cars and taxis

Enhanced Vehicular
Emissions Scheme
(VES)

January 2021~ December 2022

- Band A1 Vehicle: SGD 25,000 refund
- Band A2 vehicle: SGD 15,000 refund

Enhanced Vehicular
Emissions Scheme
(VES)

April 2021~ March 2023

- Classify commercial vehicles into 3 types,
and charge an additional fee of SGD 10,000
or provide an incentive of SGD 30,000

April 1, 2021

- Provide ETC incentives also for Euro 4 cart
C diesel vehicles

Enhanced Early
Turnover Scheme
(ETS)

Source: Adapted from Singapore's presentation materials at 2022 KOTI-EASTS Joint Seminar

Section 5. Taiwan
Unlike other countries, Taiwan has a higher distribution of two-wheelers than
passenger cars. The modal share of scooters is 45.2% and that of passenger cars is
25.8%; the number of scooter users is about 1.5 times higher. Based on this, the
Taiwanese government is prioritizing the electrification of two-wheelers over
passenger vehicles for carbon neutrality.
The government has established a roadmap to electrify all vehicles by 2040 as
follows. A plan has been developed for Phase 1 to electrify all city buses and
government fleets, 30% of new passenger cars, and 35% of new scooters by 2030.
In Phase 2, the scale of electrification of vehicles is expanded by 2035, with the goal
of electrifying 60% of new passenger cars and 75% of new scooters. The final phase
of the plan is to sell only electric vehicles, for the electrification of all new vehicles
by 2040.
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Table 7.13 Taiwan's Roadmap for BEVs
Details

Year
2030

Electrification of all city buses and government fleets;
30% of new passenger cars; and 35% of new scooters

2035

Electrification of 60% of new passenger cars;
and 75% of new scooters

2040

Electrification of all new vehicles (cars and scooters)

Source: Adapted from the materials presented by Taiwan, KOTI-EASTS Joint Seminar 2022

For a successful transition to electric vehicles, the Taiwanese government is
reorganizing the regulations related to the installation of the charging
infrastructure, and providing all facilities for construction, as well as incentives for
the installation of charging facilities.

Table 7.14 Taiwan's BEV Infrastructure Regulations
Year
Regulations

Space allocation

Incentives

Key regulatory affairs
- Relevant national regulations
- Enactment of local ordinances
- Allocate charging facilities to parking facilities
- Properties and land owned by local governments
- Lease public spaces to CSOs
- Subsidy program (for the installation of charging infrastructure)
- Installation incentives (for encouraging the installation of charging facilities
in housing complexes)

Source: Adapted from the materials presented by Taiwan, KOTI-EASTS Joint Seminar 2022

Taiwan is characterized by a much higher penetration of electric two-wheelers
than that of electric passenger cars, even in terms of BEVs. In Taiwan, 521,000
electric scooters and 17,000 electric cars are in operation, showing that electric
scooters are 30 times more popular than electric cars. The batteries used in electric
scooters are lower in weight and smaller in size than batteries in passenger cars,
making them easier for users to replace. For this reason, there are 3,300 battery
swapping stations for electric scooters nationwide, which is three times more than
the 1,143 public charging stations for e-cars. As such, Taiwan’s BEVs and charging
infrastructure can be characterized as centered around electric scooters and
removable/replaceable batteries.
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In addition to Korea, other Asian countries such as China, Singapore, Japan, and
Taiwan are also in the process of a shift from internal combustion engine vehicles
(ICEVs) to BEVs to achieve carbon neutrality in the transportation sector. Although
the situation is different in each country, BEV charging infrastructure is being built
under the leadership of its government to speed up the spread of electric vehicles.
To this end, related regulations are being strengthened, and indirect support (i.e.,
incentives) is provided as well as direct support (i.e., subsidies.) However, it is
important to understand the different characteristics of the Asian countries, as they
have established and implemented different policies based on their own
transportation characteristics and the supply status of BEVs and charging
infrastructure.
In South Korea, about 140,000 BEVs were distributed in 2020, and the cumulative
penetration rate has not yet exceeded 1%. Although its BEV-related market has
grown faster than all other countries studied except China, it is necessary to expand
the charging infrastructure while promoting the continuous supply of BEVs to
achieve its goal of carbon neutrality by 2035. Currently, unlike BEVs, chargers are
not subsidized by the local governments, so relevant measures need to be taken
promptly. In addition, since many private CSOs are in fierce competition, there are
problems related to different charging cards for each CSO, maintenance of the
charging infrastructure, roaming between different CSOs, and sharing of charging
history data. It is time to promote the connection/integration of related systems for
user convenience.
In China, the BEV and charging infrastructure market is in the phase of being
transferred from the government to the private sector. Although there are gaps in
the BEV market between cities, it appears that the BEV market in some
metropolitan regions has been established. Before 2016, the BEV market was in the
phase of quantitative growth, and competition between private businesses was
fierce, including CSOs, vehicle manufacturers, and charging infrastructure
providers. On the other hand, after 2020, for CSOs, the top three companies take
74% of the total charger market share, showing an oligopoly. Accordingly, the
market is shifting from one of competition to one of cooperation, and services are
being expanded for user convenience. In the future, the Chinese government plans
to develop technology for the improvement of the charging infrastructure, and
prepare regulations for its quality and safety.

Chapter 8. Conclusions

Unlike other countries, Taiwan is characterized by having a lower penetration of
electric private cars, for which reason its BEV policy is focused on two-wheelers
using electric scooters. The government policy is promoted based on the traffic
situation in which the modal share of scooters is more than 45%. Eco-friendly
vehicles are distributed in collaboration with BEV-related ministries including the
Ministry of Economic Affairs. Notably, Taiwan has a policy focused on
removable/replaceable batteries in relation to BEV charging facilities. The batteries
used in e-scooters are lower in weight and smaller in size than those in e-passenger
cars, so they are easier to replace. Therefore, there are 3,300 battery swapping
stations across the country, three times more than the 1,143 public charging
stations for e-cars, showing Taiwan’s BEV-related focus on e-scooters and
removable/replaceable batteries.
Although Japan is a developed country in automobiles, it is rather late in the spread
of BEVs. The Japanese government is also promoting the spread of BEVs through
related subsidy policies. Japan is considered to be characterized by a focus on
technology; along with the standardization of fast charging facilities, research on
wireless charging facilities is being actively conducted.
Singapore started distributing BEVs and charging infrastructure in 2020, and for this
reason the penetration rate is relatively low compared to other countries; the
cumulative penetration rate of BEVs is less than 0.1%. A pilot operation zone has
been established to disseminate BEVs, and the supply of BEVs is being promoted by
providing subsidies and incentives. It also plans to have BEV charging facilities
installed in all buildings by 2035.
China, Singapore, Japan, and Taiwan as well as South Korea have established and
implemented different electric vehicle supply policies based on each country's
traffic conditions and BEV supply level. However, with the exception of some
countries and cities, it seems that tax benefits and subsidies for BEV charging
facilities as well as BEVs will be required for a certain period of time. In particular,
such policies need to be promoted through a phased roadmap until the BEV and
charger market is completely transferred from the government to the private sector.
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