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EXECUTIVE SUMMARY

Focused on 13 leading cities in China, this work is a comprehensive overview of

major city-level government incentives for private new energy passenger car (NEPC)
consumers in 2020 as compared to 2015, the last year for which ICCT analyzed the
incentives. We assess policies supporting battery-electric vehicles (BEVs) and plug-in
hybrid electric vehicles (PHEVs) by comparing them to market performance. For
context, this paper also includes an overview of central government policies for new
energy vehicles (NEVs) and the level of charging infrastructure build-out in the 13 cities.

We catalogued 19 promotional actions in place in 2020 across the cities and they are
listed in Table ES1. On average, cities deployed 10 different policies, and the range was
four to 15.

Table ES1. Summary of NEPC incentives by city, 2020 (cities listed in descending order of new NEPC sales in 2020)

City-level actions
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To further assess the different levels of policy effort across cities, we quantitatively
evaluated the benefits that different city policies bring to an individual private
NEPC consumer. Figure ES1 shows these monetized private car consumer benefits
for the three car models selected for this analysis: the 120 km electric range Wuling
Hongguang Mini BEV, the 445 km electric range Tesla Model 3 BEV, and the 148 km
electric range Li One PHEV.
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Figure ES1. Monetized private consumer benefits from city incentives for the three selected
models in 2020.

Different from 2015, we find that purchase subsidy was no longer the main incentive in
2020. This was certainly influenced by central government guidance to shift to use-
phase incentives. We find that preferential access to vehicle license plates provided the
most consumer benefit in 2020 in those cities that had a limit on the annual number of
license plates for conventional fuel vehicles. Following that were use-phase incentives
such as parking fee reduction and government support for public charger availability.
For a shorter-range NEPC like the Hongguang Mini BEV, public charger availability
provides a significant benefit to consumers. In 2020, most cities provided similar
benefits to BEVs and PHEVs, although some favored BEVs. Beijing’s incentives were

almost all geared toward BEVs and thus the monetized consumer benefit for the Li One
in Beijing is zero.

The following additional highlights emerge from the analysis.

As vehicle technology matures and the market expands, many smaller cities have
been developing their own locally suited strategies to advance NEPCs. For example,
Haikou and Sanya have employed a coordinated provincial strategy in combination
with local incentives and Liuzhou has targeted product development and outstanding
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consumer engagement. NEVs to the Countryside programs, which have operated at
the central and provincial levels since 2020, have brought more NEPCs to smaller cities
and towns and promoted more equitable access to clean technology.

The most widely adopted direct fiscal incentive was fee reduction and the most
widely adopted indirect incentive focused on charging availability. Charging

fee reduction and parking fee reduction were the two most widely adopted fiscal
incentives. Fee reductions were usually applied to all NEPCs, thus avoiding any
preferential treatment for local brands. Cities also strived to ensure charging availability
through NEV-ready building codes of various stringencies, and many provided
incentives for the construction and operation of public chargers.

Cities continued to improve public charging infrastructure availability while actively
addressing different challenges and needs. As the NEPC stock grows, one area that
cities are currently focused on is charging in existing multi-unit dwellings. Emerging
good practices include unified installation and unified management (this is when all
chargers are installed and/or managed by a single party), a demand-based approach,
clarified responsibility, coordinated organization from the municipal government, and
adequate and consistent after-sales service.

Based on this work, we suggest that cities set specific and actionable targets and
design matching policies to achieve them. Setting more detailed targets and policies
and assigning accountability would help to facilitate better implementation. For
example, Chengdu made NEV-ready building codes by type of building and type of
construction, and Liuzhou specified targets for charging infrastructure and dedicated
NEV parking spaces by district and set intermediate targets every 6 months.
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INTRODUCTION

China’s new energy vehicle (NEV) market, which includes battery-electric vehicles
(BEVs), plug-in hybrid electric vehicles (PHEVs), and fuel cell electric vehicles (FCEVs),
has been growing rapidly over the past decade. The wholesale number of new NEVs
exceeded 3.5 million in China in 2021, based on data from the China Association of
Automobile Manufacturers; that led the global market for the seventh consecutive year
and represented 51% of the world’s total new NEV sales. Of those 3.5 million vehicles,
3.3 million were passenger cars. Recently, ICCT published a detailed NEV market
update for China through 2020 (Chu et al., 2022) and another paper comparing the
market in 2020 to 2021 (Chu & He, 2022).

This analysis focuses on private new energy passenger cars (NEPCs) and is a
comprehensive overview of the major city-level government policies and incentives

in place in 2020. ICCT previously studied policies that were in place in 2015 (He et al.,
2018) and this report is an update of that analysis. We assess the policy drivers against
market performance and include updates regarding central policies where relevant.
Though 2020 was a unique year, given the onset of the COVID-19 pandemic, the city
policy landscape did not change abruptly at this time and many of the NEV policies in
place in 2020 were a continuation of policies from the prior 2 or 3 years. Additionally,
some of the policies adopted in 2020 were part of the planning for the next 5

years, and many others adopted in 2020 that were meant to stimulate consumption
continued past the end of the year.

This report focuses on BEVs and PHEVs in 13 leading cities. There were only a few
thousand fuel cell electric passenger cars sold in 2020 and major local policies
for them only got underway in late 2020, after the central government released
details for FCEV pilot cities (Jin & He, 2020). The 13 cities were chosen based on
considerations of their NEPC market share within their respective city class, their
location, and data availability.

In China, cities are unofficially classified into different tiers based on their populations,
economic characteristics, and other development factors. Tier 1 and New Tier 1 cities
are highly developed metropolitan areas with large populations, many of which are
centrally administered municipalities or provincial capitals. Figure 1 shows the top 8
cities in terms of NEPC market share in each city class except for Tier 1, as there are
only four cities in this class. For the 13 cities in this analysis, we ultimately selected

all four Tier 1 cities (Shenzhen, Shanghai, Beijing, and Guangzhou), three New Tier

1 cities (Tianjin, Chengdu, and Nanjing), one Tier 2 city (Xiamen), four Tier 3 cities
(Liuzhou, Sanya, Haikou, and Ningde) and one Tier 4 city (Zaozhuang). Including cities
from different tiers provides a more comprehensive picture of the policies to support
development of the private NEPC market.
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Figure 1. NEPC registrations and market share of leading cities in 2020. Cities are grouped by tier
first and then listed from left to right in descending order of NEPC market share in 2020.

This paper also presents our quantitative evaluation of the benefits that different city-
level NEPC policies bring to an individual private NEPC consumer. Consumer benefits
are inherently difficult to quantify, given the potentially vastly different conditions of
each consumer, but such quantification is helpful in understanding the full picture of
how policy efforts support NEPC adoption. Because the goal of the quantification is
to consider how different levels of city policy efforts might drive NEPC adoption, we
assumed similar consumer behaviors across cities.

In the following sections, we provide an overview of central policies as a context

for city-level policies. Following that is an in-depth review of city action plans and
incentives in the 13 cities. Subsequently, methodology updates for quantifying
consumer benefits are detailed, and those are followed by a discussion of the results.
Finally, we draw conclusions and make recommendations for cities seeking to
accelerate their NEPC uptake.
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CENTRAL POLICIES

Below we focus on major updates to central policies since 2015. For a comprehensive
review of central policies through 2015, see He et al. (2018).

CENTRAL PLANNING

Among China’s foundational actions to promote NEV deployment are its industrial
development plans, which were detailed in Chu (2021). The first plan covered 2012-
2020 and set goals that included total NEV production or sales of 5 million by 2020.
It also set national targets for NEV battery energy density (> 300 Wh/kg) and battery
cost (< CNY 1.5/Wh) by 2020. The second plan covers 2021 to 2035 and raises the
market goals by setting an approximately 20% NEV sales penetration target by 2025
for the entire vehicle fleet and specific targets for public fleets. It also sets a goal of
reducing the fleet-average electricity consumption of new battery-electric passenger
cars to 12.1 kWh/100 km by 2025.

NEV PURCHASE SUBSIDY

Central government NEV subsidies have played a significant role in driving the market
for NEVs in China, especially in the early stages. China’s first nationwide NEV subsidy
program was initiated in 2013. As shown in Figure 2, the subsides were phased down
five times, first in 2014, and the technical requirements were also gradually tightened.
The program was initially scheduled to cease by the end of 2020, but China extended it
to 2022, albeit with a reduced amount per vehicle (Cui & He, 2020).

NEV subsidy Nationwide NEV Extension and Fourth phase Extension and
program for public subsidy program second phase down down with sixth phase down
fleets in pilot cities for all vehicles with tightened tightened with tightened

initiated initiated qualification qualification qualification

(2009-2012) (2013-2015) (2016-2020) (2018-2020) (2020-2022)

[ L 4 L 4 L 4 L 4 L g L 4 L 4 L L 4 L 4 L 4 o

2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

NEV subsidy First phase Third phase down Fifth phase down
program for private down with tightened with tightened
cars in pilot cities (2014-2015) qualification qualification
initiated (2017-2020) (2019-2020)

(2010-2012)

Figure 2. Timeline of China’s national subsidy program for NEVs.

In 2019, the central government encouraged local governments to remove their
purchase subsidies for most NEVs, except for electric buses and FCEVs, and said

that other financial support would be reduced if local governments continued to
provide subsidies (Ministry of Finance of the People’s Republic of China, 2019). Cities
accordingly began switching to use-phase incentives, but after the central government
extended the central purchase subsidy and initiated other economic stimulus measures
in 2020, a few cities provided a use subsidy that was similar to a purchase subsidy as
part of their own policy packages to stimulate consumption. (More details are in the
sub-section on use subsidies below.)

TAX INCENTIVES

In China, consumers enjoy two types of NEV tax incentives. The first is exemption from
vehicle purchase tax. This has been offered since 2014 and is set to continue through
the end of 2023 (Ministry of Finance of the People’s Republic of China, 2014, 2022;
National Development and Reform Commission of the People’s Republic of China,
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2020). Non-NEV buyers pay a one-time vehicle purchase tax of 10% of the price. Since
2012, most NEV drivers have also been exempt from paying the annual vehicle and
vessel tax, which is an annual savings of CNY 510 on average for a typical gasoline car
with a 1.6 L engine (He et al.,, 2018). The technical requirements for NEVs to qualify for
these tax incentives are more relaxed than those that apply to the central purchase
subsidy and therefore most NEV drivers enjoy these tax benefits.

REGULATORY INCENTIVES IN VEHICLE EFFICIENCY STANDARDS

China tightened its fuel efficiency standards for new passenger cars in a way that
favored producing NEVs. The current Phase V efficiency standard sets a national
fleet-average target of 4 L/100 km by 2025, a 20% reduction from the Phase IV target
in 2020. Passenger car manufacturers and importers are required to meet corporate
average fuel consumption (CAFC) targets that are calculated based on a corporate’s
products produced domestically or imported annually, to ensure the national target

is met. NEVs are assigned multipliers—a specific number of credits above 1—and are
defined as O L/100km in the calculation of CAFC.

NEV MANDATE

Since 2019, car manufacturers that sell at least 30,000 conventional fuel cars, either
domestically produced or imports, have been required to meet an NEV credit target.
The credit targets increase by 2% each year from 10% in 2019 to 18% in 2023. These are
credit targets instead of sales targets because a single NEV could be assigned more
than one credit. The sales share of NEVs based on these credit targets are estimated
to be 11% in 2022 and 13% in 2023 (Chen & He, 2022). China has a dual-credit policy to
manage the NEPC targets in parallel with the fuel efficiency standard. A manufacturer
has a CAFC credit surplus if its actual CAFC is lower than its target and has an NEV
credit surplus if its actual NEV credits are higher than its credit target. A surplus

of both CAFC and NEV credits by the end of a year is regarded as compliance, but
flexibility options are also offered (Chen & He, 2021; Cui, 2018).

CHARGING INFRASTRUCTURE AWARDS

From 2013 to 2020, China offered charging infrastructure funding to cities that met
their target for new “standard NEV” registrations (Ministry of Finance of the People’s
Republic of China, 2014).' The targets varied among different city groups and were
strengthened each year, with key areas for air pollution control usually having the
highest targets. In 2020, Beijing, Shanghai, Tianjin, and cities in Hebei, Shanxi, Jiangsu,
Zhejiang, Shandong, Guangdong, and Hainan provinces could receive a CNY 126 million
award for public charging infrastructure for deploying 70,000 standard NEVs, and an
additional CNY 11 million for each additional 6,000 vehicles (Ministry of Finance of the
People’s Republic of China, 2016). The requirements and the amount of the award were
less for other areas. The cap was CNY 200 million per city.

Notably, in 2019, the central government encouraged local governments to focus more
on support for charging infrastructure after the elimination of most local purchase
subsidies for most NEVs. As a result, most local governments offered support for the
construction and operation of charging infrastructure.

NEVS TO THE COUNTRYSIDE

To support NEV sales in smaller cities and suburban areas, China has organized a
national NEVs to the Countryside program each year since 2020. The program is
usually led by the Ministry of Industry and Information Technology (MIIT) and targets

1T An NEPC counts as one standard NEV. Other types of NEVs, such as buses and vehicles for construction, are
counted as multiple standard NEVs.
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Tier 3 or below cities, towns, and rural areas. During the event, local governments
publish their supportive policies, if any, and eligible manufacturers present their NEV
models and discounts. The models presented are expected to have certain criteria that
meet the needs of rural areas. This program enables more people to gain access to
NEV information, products, and service and thus encourages a more equitable NEV
transition.

BATTERY REUSE AND RECYCLING

China is projected to face a large-scale decommissioning of batteries from NEVs in a
few years and adequate reuse and recycling is essential for the sustainability of the
industry. Since early 2016, the central government has issued different policies to
regulate and encourage good practices in NEV battery recycling. These include an
extended producer responsibility system and traceability management, a national
coding regulation, and requirements regarding battery cascade utilization and
recycling operations, including setting recovery rates.
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CITY NEW ENERGY PASSENGER CAR GOALS AND
PLANNING

Cities have developed their own NEV action plans and they often have specific
targets for deployment of NEVs and charging infrastructure. The NEV targets are
usually defined in terms of stock, sales, and market share, and some are broken
down by vehicle type. Charging infrastructure targets are often defined in terms of
stock, new installation, service radius, and ratio of NEV to charger. Some are broken
down by charger type: public, semi-public (used by a group of people, like those at
a workplace or for fleets), or private; and direct current (DC) fast charger, Level 2, or
Level 1. Table 1 summarizes the NEV and charging infrastructure deployment targets
in select cities in 2020.

Table 1. City-level NEV and charging infrastructure deployment targets, 2020.

NEV deployment target Charging infrastructure target

Shanghai

Beijing

Shenzhen

Guangzhou

Tianjin

Liuzhou

Sanya

Annual sales of new NEVs reach 60,000 in 2020

NEV stock reaches 400,000 in 2020

Cumulative sales of new private NEPCs are
40,000 between 2016 and 2020 and total NEV
stock reaches 120,000 in 2020

NEV stock reaches 200,000 by the end of 2020,
including 170,000 private and rental vehicles

Sales of new NEVs reach 20,000 per year from
2018 to 2020 and NEV share of vehicle stock
reaches 4.5% in 2020

NEV stock reaches 71,100 by the end of 2020

Cumulative sales of new NEVs reach 6,000 from
2016 to 2020

Service radius less than 1 km in central urban areas and less than
2 km in areas outside the outer ring

Average service radius of less than 5 km in plain areas and
less than 0.9 km in key areas such as central urban areas and
Tongzhou New Town

Number of public chargers reaches 153,000 and service radius
is less than 0.9 km in central urban areas by the end of 2020

Number of chargers reaches 100,000 in 2020 and an additional
180 charging stations and 160,000 kWh of charging capacity is
installed in 20202

Number of public chargers reaches 20,000 in 2020 and an
additional 4,000 are installed in 20202

Number of chargers > 7 kW reaches 3,000 by the end of 2020

Number of public chargers reaches 2,320 in 2020, 12,930 in
2025, and 34,780 in 2030, and there is one centralized charging
station for every 2,000 NEVs in urban areas by the end of 2020

2 Guangzhou and Liuzhou’s targets did not specify public chargers and could include private or semi-public chargers.

All of the NEV deployment targets listed above were met in 2020. Not only that, but
because many of the targets were set 2 to 4 years before 2020 and there was rapid
development in the NEV market in China in recent years, some cities significantly
exceeded the targets. For example, Shanghai’s sales of new NEVs exceeded 120,000 in
2020, twice the target set in 2018. Shenzhen’s NEV stock exceeded 453,000 in 2020,
almost quadruple the target set in 2016, and the sales of new NEPCs in 2020 alone
were over 60,000.

Regarding charging infrastructure, some targets were met and others were not.
Although Shenzhen and Guangzhou fell short of their stock targets, Shenzhen’s total
number of public chargers made it the leader in the country and Guangzhou was
not a laggard. Tianjin and Liuzhou both met their targets in terms of total number of
chargers by the end of 2020.

Other than the vehicle and charging infrastructure targets above, many cities also
have targets regarding industry competitiveness. Such targets are usually in terms of
NEV production, industrial output value, number of leading enterprises or clusters,
and number or coverage of charging and smart transportation infrastructure. As these
policies are not directly related to consumers, they are not detailed in this paper.
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CITY NEW ENERGY PASSENGER CAR INCENTIVES

This section reviews city planning and major incentives, both direct fiscal and
indirect, offered to private NEPC consumers. Though some of the incentives do not
distinguish between private consumers and ride-hailing cars, the focus is on private
NEPCs in this analysis and therefore incentives described in this section do not
necessarily apply to fleets.

Direct fiscal incentives provide monetary value to consumers. The direct fiscal
incentives included in this analysis are vehicle replacement subsidy, use subsidy, home
charger subsidy, charging fee subsidy and reduction, parking fee reduction, and road
toll reduction.

Indirect incentives are ones that offer other, non-monetary benefits that are unavailable
to owners of conventional combustion engine cars. Indirect consumer incentives
included in this analysis are government support for public charging infrastructure
availability and charging in existing multi-unit dwellings, dedicated parking spaces,
NEV-ready building codes, preferential access to a vehicle license plate, preferential
road access, and battery reuse and recycling subsidy.

Many of the benefits of the incentives vary depending on technology and the
configuration of the vehicle, and we chose three representative models to illustrate. As
shown in Table 2, they are the Tesla Model 3 and the Li One, the best-selling BEV and
PHEV models, respectively, in 2020, and the Wuling Hongguang Mini EV, the best-
selling micro NEPC in 2020.2 We included the latter because micro NEPCs were still
very popular in some local markets.

Table 2. Specifications of the three representative models

Wuling Honggu
Specification Mini EV Tesla Model 3 L

i One
Type Microcar/AOO Mid-size/B SUV
Technology BEV BEV PHEV
Curb weight (kg) 665 1,614 2,300
Length (mm) 2,917 4,694 5,020
Engine capacity (L) 1.2
Fuel consumption (L/100km) 8.8
Battery capacity (kWh) 9.3 52.9 38.5
Electric range (km) 120 445 148
Maximum torque (N.m) 85 375 (figr?'{/zrzgr)
Maximum power (kW) 20 202 (flgr?t/)ric;r)
MSRP (CNY) 32,800 291,800 328,000

Energy consumption

(kWh/100km) 8.8 12.4 16.9

2 In China, the term microcar is used for the smallest cars that have a wheelbase between 2 m and 2.3 m, and a
length of 3.65 m or less. They resemble the Smart Fortwo.
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DIRECT FISCAL INCENTIVES

Vehicle replacement subsidy

Three of the 13 cities offered upfront vehicle replacement subsidies in 2020. They
required consumers to retire a conventional fuel car and replace it with an NEPC.
Table 3 shows the subsidies that were available to the three selected models and the
maximum amounts for each. Shenzhen provided two vehicle replacement incentives:
one from the municipal government (General Office of the Shenzhen Municipal People’s
Government, 2020) and one from the Bureau of Commerce (Shenzhen Municipal
Bureau of Commerce, 2020). The municipal government provided CNY 20,000 to
luxury NEPCs and CNY 10,000 to economy cars. The Bureau of Commerce offered
CNY 3,000 to NEPCs that cost less than CNY 300,000 and CNY 5,000 to those that
cost more than that amount. The three models we selected for this analysis do not
meet all of the technical parameters set in the first policy and thus would not receive
that subsidy, but they all qualified for the second one.

The other two cities that offered a replacement subsidy, Chengdu and Nanjing, set
certain requirements on the replaced vehicle. Chengdu required that the replaced
vehicle be certified to the China 3 or earlier emission standard, and the new vehicle
must be either an NEV or certified to the China 6 emission standard (Chengdu
Municipal Bureau of Commerce, 2020). In Jiangsu Province, where Nanjing is located,
the replaced vehicle had to have been registered before 2000 (Jiangsu Provincial
Development and Reform Commission, 2020).

Table 3. City vehicle replacement subsidy in CNY, 2020

Tesla Model 3 | Wuling Hongguang Maximum Maximum
Li One PHEV for BEV for PHEV
Shenzhen 3,000 3,000 5,000 25,000 25,000
Chengdu 2,000 2,000 2,000 2,000 2,000
Nanjing 3,000 3,000 3,000 3,000 3,000
Use subsidy

Four of the 13 cities provided use subsidies for new NEPCs in 2020. They were usually
one time, upfront subsidies given to private consumers who purchased a new vehicle
and were without mileage requirements, meaning that they did not need to drive a
certain mileage after purchase to qualify. The subsidies in these cities were called
comprehensive use subsidies and were aimed at reducing overall vehicle use cost

and stimulating consumption during the pandemic (General Office of the Shenzhen
Municipal People’s Government, 2020; Guangzhou Municipal People’s Government,
2020; Hainan Provincial Department of Commerce, 2020). These subsidies were similar
to purchase subsidies in that they were one time, upfront subsidies, but they differed in
that consumers had to apply for them from the city government after purchase, instead
of being deducted at the point of sale.

Table 4 shows the use subsidies available to the three selected models and maximum
amounts available for each. Our selected models did not meet all of the technical
requirements set in these city policies and thus did not qualify, but the maximum
amount a BEV or PHEV could receive is included for reference. Note that consumers
in Shenzhen could not receive the use subsidy in addition to the vehicle replacement
subsidy, which is of the same amount; consumers could only receive one of those
subsidies for a new vehicle.
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Table 4. City NEPC use subsidy amounts in 2020 (CNY)

Wauling
Tesla Model 3 | Hongguang Mini Li One Maximum for Maximum for
City BEV BEV PHEV BEV PHEV
Shenzhen — — — 20,000 10,000
Guangzhou — — — 10,000 —2
Haikou 10,000 10,000 10,000 10,000 10,000
Sanya 10,000 10,000 10,000 10,000 10,000

@ As this policy required that the electric range be no less than 400 km for cars and no less than 500 km for
SUVs, we consider this policy to be mainly for BEVs.

Home charger subsidy

Only one city, Chengdu, provided a home charger subsidy in 2020. It was CNY 100/
kW for alternating current (AC) chargers and 200 CNY/kW for DC chargers, up to
CNY 200,000 per charger (Chengdu Municipal Bureau of Economy and Information
Technology, 2019). This was a one-time subsidy and applied to both private chargers
and semi-public chargers such as workplace chargers or those dedicated for fleets.

Charging fee subsidy and reduction

Eleven cities offered charging fee incentives in 2020. There are generally three forms
of such incentives: charging fee subsidy, limit on charging service fee, and reduction in
electricity price.

Shanghai, Tianjin, and Ningde provided a charging fee subsidy of CNY 5,000, CNY
2,000, and CNY 4,000, respectively, for new NEPCs (General Office of Tianjin
Municipal People’s Government, 2020; Ningde Municipal People’s Government, 2020;
Shanghai Development and Reform Commission, 2020a, 2020b). These were all
targeted subsidies that could only be used to offset charging fees. Shanghai’s subsidy
was distributed to an individual’s designated account, which is connected to both the
individual’s municipal power company account for home chargers and their payment
account on the municipal platform for public charging fees. The subsidy was paid out
to private consumers at CNY 150 per month until reaching CNY 5,000 and could be
used to offset the charging fees on the two accounts. Tianjin’s subsidy could be applied
through the State Grid’s payment app and used to offset charging fees incurred at
different charger providers. Ningde required that the new NEPC be locally produced,
and the subsidy was in the form of a pre-paid card for charging fees.® None of our
selected models met Ningde’s requirements.

Eight cities put a limit on the maximum charging service fee that a public charger can
charge, which is a separate fee from the cost of the electricity. This limit was CNY 0.6/
kwh in Chengdu and CNY 1.68/kwh in Nanjing, with the rest of the cities, Shenzhen,
Guangzhou, Haikou, Sanya, Liuzhou, and Xiamen, in the CNY 0.65-0.9 /kWh range. For
context, charging fees are generally in the range of CNY 0.8-1/kWh in central areas in
Beijing and CNY 0.7-1/kWh in Shanghai.

Regarding the cost of electricity, electricity pricing for centralized commercial charging
and battery swapping facilities falls under either the category of general industrial and

commercial user or large industrial user and this is based on transformer capacity.* For

large industrial users, China uses a two-part electricity pricing system that includes

a variable electricity fee based on consumption and a fixed capacity fee based on

3 If it is a new replacement vehicle with the same license plate as the retired car, the retired car must be
certified to the China 3 emission standard or below.

4 The facility should be in a relatively concentrated area and provide services for a charge, but local
governments have some flexibilities in determining the sites. For example, in Chengdu and Beijing, it should be
a fixed location that has at least three chargers/battery swapping facilities, 60 kW of installed power, and can
operate at this site for at least one year (Chengdu) or three years (Beijing) (Beijing Municipal Commission of
Urban Management, 2019; Chengdu Development and Reform Commission, 2020).
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transformer capacity or demand. However, the electricity fee for large industrial users
is generally lower than it is for general industrial and commercial users. The central
government required that the electricity fee for large industrial users be implemented
for centralized commercial charging and battery swapping facilities and that the
capacity fee be waived until 2025 (National Development and Reform Commission,
2018). On top of this, Xiamen and Ningde halved the electricity price for these
centralized commercial charging facilities. In Xiamen, the increase in total charging fee
from phasing out the reduced electricity price and the reduced charging service fee in
2021 was about CNY 0.3/kWh (Sina news, 2021).

Though not included in our quantification of consumer benefits, due to its highly
variable nature, the central government required centralized commercial charging
facilities to implement time-of-use rates (National Development and Reform
Commission, 2014) and many local governments and grid companies also provided
time-of-use rates to residential users. Time-of-use rates fluctuate by time of day and
are based on the costs to serve the electricity demand. Consumers can lower their bill
by shifting their electricity purchase to times when demand is low and cost is less.

Parking fee reduction

Parking fee reduction has become more popular in China over the past couple of
years. Nine of our target cities had this in place in 2020 (Table 5). Generally, such
incentives allow NEPCs to park for free for a couple of hours or to park for a reduced
fee, and they usually apply to parking that the city government has some control over
pricing, including street parking, parking for public facilities such as public schools and
museums, and parking funded by the government.

Table 5. City parking fee reductions, 2020

Shenzhen Street parking and charging in parking facilities subject to government pricing First 2 hours free

- " Street parking and government-funded parking facilities First 2 hours free
engdu
Government-funded park and ride Fee reduced by half from 07:00 to 19:00
Steet parking and parking for public facilities Free
Liuzhou Public parking that is subject to government pricing, such as at airports, bus
stations, ports, tourist attractions, and those built by companies that are on First 2 hours free
the government'’s financing platform
Haikou Parklpg for public faall_tlgs such as public schools, stadiums, museums, First half hour free
libraries, and youth activity centers
Nanjing Street parking First hour free
Xiamen 87 government-funded public parking facilities First 2 hours free
Zaozhuang Public parkmg that is subject to government pricing and those funded entirely First 2 hours free
or partially by the government
Ningde Government-funded public parking First 2 hours free
Street parkin From 08:00 to 22:00, first hour free;
P 9 free the rest of the time
First half hour free, and 2 hours free
Multi-story parking that is subject to government pricing, as well as those at at charging in garages subject to
airports, bus stations, ports, and transportation hubs government pricing and then fee
Sanya reduced by half after that.

Parking for tourist attractions, public medical institutions, residential
neighborhoods without an agreed-upon fee with a provider, and single-level First hour free
parking that is fully funded by the government

Parking for public facilities such as public schools, stadiums, museums,

libraries, youth activity centers, and more Free

Sources: General Office of the Shenzhen Municipal People’s Government, 2020; Chengdu Municipal Bureau of Economy and Information Technology,
2019; Liuzhou Price Bureau, 2017; Haikou Development and Reform Commission, 2020; Nanjing Bureau of Urban Management, 2017; Fujian Provincial
Department of Industry and Information Technology, 2020; Shandong Provincial Energy Administration, 2019; Ningde Municipal People’s Government,
2020; Sanya Development and Reform Commission, 2020.
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Road toll reduction

Only one city, Ningde, offered road toll reduction in 2020. All NEPCs with local license
plates could travel free of charge between the five highway toll stations in the urban
district (Ningde Municipal People’s Government, 2021). These five stations are in different
areas of the city and the driving distance between them is approximately 66 km. The toll
for a regular conventional fuel car with fewer than seven seats is CNY 0.6/km.

INDIRECT CONSUMER INCENTIVES

Subsidy for public charging infrastructure

Most of the governments in our target cities provided subsidies for the construction of
and/or the operation of public or semi-public charging infrastructure. Table 6 shows
the most common types of subsidies and explains how they work, with examples.

More cities offered operation subsidies in 2020 than in 2015 and a construction subsidy
based on charger power has also become more popular. In 2015, many cities subsidized
a certain percentage of the construction or investment cost, up to a certain limit.

By 2020, some cities, including Shanghai and Beijing, had begun to link subsidies to

an evaluation of charging facilities based on factors such as safety, maintenance of

the chargers, data connectivity, and consumer rating because it encourages better
management and performance. A city can offer one or more of these incentives and
the incentives can target different types of charging, such as public, workplace, and
residential neighborhood chargers.

Table 6. Public charging infrastructure subsidies, mechanisms, and examples in target cities, 2020

Shenzhen provided a subsidy of CNY 400/kW for DC chargers, CNY 200/kW for 40 kW

Sa=edionipcien or above AC chargers, and CNY 100/kW for those below 40 kW.

Construction Percentage of
construction/ Guangxi Province (where Liuzhou is) offered a 20% subsidy with a cap of CNY 30,150 for
charger cost, with building a DC charger and CNY 1,150 for an AC charger.
a cap

Chengdu provided a progressive subsidy for the operation of charging facilities based on
annual electricity charged: CNY 0.1/kWh within 10 million (inclusive) kWh; CNY 0.15/kWh
for between 10 million kWh and 20 million (inclusive) kWh; and CNY 0.2/kWh for above

Based on energy
charged, with a

cap 20 million kWh.
Shanghai’s subsidy was based on an annual evaluation of performance of businesses
Based on . o . ) )
- and charging facilities. For qualified businesses, their charging facilities that passed the
evaluation and - ) . i - )
Operation eneray charged evaluation were assg_ned one of three tiers and a_hlgher subsidy (per kWh) was given to
. ’ better performers, with an annual cap. The best tier got CNY 0.8/kWh, up to 1,000 kWh/
with a cap
kW per year.
Based on Beijing’s subsidy had two parts: a regular one based on kWh charged, and an annual one

based on power of chargers. For qualified businesses, the first one is CNY 0.1/kWh, up to
1,500kWh/kWeyear. The second one was tied to evaluation of the facilities where better
performers received more, with a cap. The best ones got CNY 106/kW-year, up to CNY
200,000/facilitysyear.

Sources: Shenzhen Development and Reform Commission, 2020; Guangxi Zhuang Autonomous Region Department of Finance, 2019; Chengdu
Municipal Bureau of Economy and Information Technology, 2019; Shanghai Development and Reform Commission, 2020; Beijing Municipal
Commission of Urban Management, 2018.

evaluation, energy
charged, and
power, with a cap

Charging in existing multi-unit dwellings and neighborhoods

Access to charging infrastructure remains one of the key factors in advancing NEV
uptake. One prominent challenge in China is that most people live in multi-unit
dwellings in urban areas and this is less common in some other countries. Unlike new
buildings and parking lots, which are usually required to be “NEV ready,” China’s
existing neighborhoods, some of which were built decades ago, pose challenges for
installing new chargers.

Though subsidies come in a variety of forms, in our summary table at the end
of this section, we included cities that had a dedicated program for promoting
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charging infrastructure in existing multi-unit dwellings and neighborhoods and
those that provided specific subsidies or incentives for such efforts. Examples are
demonstration neighborhoods in Shanghai, Tianjin, Liuzhou, Haikou, and Sanya,
where multiple residential neighborhoods were selected each year as pilots

for charger installation. Additionally, Chengdu and Liuzhou provided subsidies
for electricity capacity expansion and to property management companies for
facilitating private charger installation.

One emerging trend is unified installation and unified management, which means that
chargers in a neighborhood are installed by one party and maintained by the same

or another single party, usually the company that owns or operates the charging
infrastructure. This is instead of residents having to install their own chargers from
potentially different providers and it is being piloted in many cities, including Shanghai,
Tianjin, Chengdu, Fuzhou, Beijing, and Tianjin. Tianjin’s program is a leading example
and it features a demand-based approach where pilot neighborhoods were selected
based on needs submitted by individuals, neighborhood committees, or property
management companies. It clarified the responsibilities of different stakeholders,
including neighborhood committees, charging infrastructure providers, property
management companies, and homeowners’ associations. It also specified that
charging infrastructure owners and operators should work with property management
companies to ensure adequate and consistent after-sales service such as maintenance
and repairs. Another important factor is that the Municipal Development and Reform
Commission gave guidance to and coordinated efforts from different stakeholders and
screened companies so that only those qualified and deemed to have the capacity to
maintain the infrastructure were eligible.

Dedicated parking space

Eight cities had requirements regarding dedicated parking spaces for NEVs. They
generally required that 10% to 20% of parking spaces be dedicated to NEVs. Table 7
shows these requirements and the type of parking involved.

Table 7. Requirements for dedicated parking spaces for NEVs in target cities, 2020

Shanghai Public parking 10% of spots reserved for NEVs
10% of spots should have chargers and
. . conventional fuel vehicles should avoid
Beijing Public parking . )
occupying these spaces; at least one
dedicated spot for NEVs
Guangzhou Any location with charger NEWE avie eilet ey T welug) duzss
spaces
Multiple locations such as government
Liuzhou offices, business parks, ports, new 10%-20% of spots for NEVs and target
residential neighborhoods, tourist by end of 2020 is 6,500 spots
attractions
. . . A Requires “a certain percentage” for
Haikou Street and public parking facilities NEVs (not specified)
Nanjing Public parking 10% of spots for NEVs
20% of spots should have chargers,
Sanva New public parkin with an increased parking fee for non-
v P P 9 NEVs using those spots, and at least
one dedicated spot for NEVs
Ningde Tourist attractions, schools, and new 20% of spots for NEVs

public parking

Source: Shanghai Municipal Commission of Transportation, 2016; Beijing Municipal Commission of Urban
Management, 2018; Guangzhou Municipal Transportation Bureau, 2019; Liuzhou Development and Reform
Commission, 2020; Jiangsu Provincial Development and Reform Commission, 2020; Sanya Development and
Reform Commission, 2019; Ningde Municipal People’s Government Office, 2020,
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Note that in Liuzhou, there are approximately 15,000 additional small parking spots
that were created for micro NEPCs (Bloomberg News, 2021) like SAIC-GM-Wuling’s
Baojun E100 and the Hongguang Mini EV.

NEV-ready building codes

All 13 cities in this analysis have NEV-ready building codes. Requirements usually differ
for new construction and existing structures, and the former is easier to regulate.
Some cities have detailed requirements for different types of parking, such as
residential, public and/or state-owned facilities, and tourist attractions. Table 8 shows
the requirements for residential and public parking. There are generally two types of
requirements: One that requires a certain percentage of NEV-ready spots, meaning
that these spots should be ready for new charger installation if needed, and another
that requires that a certain percentage of spots be equipped with chargers, meaning
that these spots should have chargers installed as part of construction of a new space
or the renovation of an existing space.

Table 8. NEV-ready building codes, 2020

Residential Public parking Residential Public parking

% of spots % of spots % of spots % of spots
% of NEV- with a % of NEV- with a % of NEV- with a % of NEV- with a
City ready spots charger ready spots charger ready spots charger ready spots charger
Shanghai 10% 10%
Beijing 100% 18% 20% 10%
Shenzhen 100% 30% 100% 30% 10% 10%
Guangzhou 100% 3&2}52?
Tianjin 100% 10%
Chengdu 100% 10% 18%-30%° 6%-10%° 6%-10%° 6%-10%°
Liuzhou 100% 10%-20% 10%-20%
Haikou 100% 20% 20%
Nanjing 100% 10% 10%
Xiamen 100% 20% 20%
Sanya 100% 20% 20%
A certain
Zaozhuang 100% 15% percentage 15%
specified
Ningde 100%

2 Depending on district. The central urban district has the most stringent requirements.

Sources: Shanghai Municipal Commission of Transportation, 2015; Beijing Municipal Commission of Planning and Land and Resources Management,
2017; Shenzhen Development and Reform Commission, 2017; Guangdong Provincial Department of Environmental Protection, 2018; Tianjin
Development and Reform Commission, 2017; Chengdu Municipal Government, 2020; Liuzhou Development and Reform Commission, 2020; Hainan
Provincial Development and Reform Commission, 2019; General Office of the Nanjing Municipal Government, 2017; Jiangsu Provincial Development
and Reform Commission, 2020; Fujian Provincial Development and Reform Commission, 2017; Hainan Provincial Development and Reform
Commission, 2019; Shandong Provincial Energy Administration, 2019; Ningde Municipal People’s Government Office, 2020.

Preferential access to vehicle license plate

Some city governments continued to impose an upper limit on new PC registrations in
2020. Table 9 shows that five of the cities in this analysis and Hainan Province, where
Haikou and Sanya are located, had an annual quota system for license plates issued.
The lottery winning rate column shows the average chance of getting a license plate
for individual consumers in 2020, and the last column shows the average auction price
result from the bidding on a license plate, if applicable.

Guangzhou and Tianjin had a quota that was only for energy-saving PCs. This was
in addition to the PC quota and gave energy-saving car buyers a better chance of
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receiving a plate because they could participate in the lottery for energy-saving cars
as well as the general lottery for all PCs. Tianjin added an additional regional quota

in 2020: Anyone with a Beijing or Hebei Province Hukou who met certain criteria, for
example, is a Tianjin resident and if they do not have a car, they can participate in the
auction.® Winners of the auction must, however, purchase the car in Tianjin. NEPCs
were exempted from quota systems in many other cities, except for Beijing. The central
guidance is to not limit the number of NEVs through a license plate quota system
(National Development and Reform Commission of the People’s Republic of China,
2019), and Beijing is the only city that has a quota on NEPCs. Based on the NEPC quota
system and applications in Beijing as of 2020, there was an 8-year waiting period to
receive an NEPC license plate.

If we exclude Hainan Province, the average lottery winning rate across the cities we
examined was 1% or less, and the average auction price was tens of thousands of yuan.
The combination of economic cost, opportunity cost, and the difficulty of getting a
license plate for a conventional fuel car is a strong driver of NEPC adoption.

Table 9. Details of quotas, 2020

Average
auction
Average lottery price
Mechanism winning rate (CNY)
Energy-
saving Total for Energy- Energy-
PC PC? NEPC 2020 saving PC PC saving PC
Shenzhen A:gcttt';r;" — No restriction 105,600 105,600 — — 0.25% — 48,288
Auction + L
Guangzhou " Lottery No restriction 176,896 150,983 25,913 - 0.69% 80.94% 21,916
Shanghai Auction — No restriction 173,726 173,726 — — — — 90,734
BEV only and
Beijing Lottery . no lottery, but w5 466 38200 . 74200  0.03% . -
limited quota
each year
Auction +
S lottery + i o o
Tianjin ecforEl Lottery No restriction 135,000 125,000 10,000 — 1.02% 21.52% 17,183
quota
UL Lottery® — No restriction 243,488 243,488 - - 29.08% — -
province

2 These are hybrid vehicles with fuel consumption that is a certain percentage of the regulatory limit. The percentage was 65% in Guangzhou and 60% in
Tianjin (General Office of the Guangzhou Municipal People’s Government, 2018; Tianjin Municipal People’s Government, 2019).

b Hainan’s Notice on Measures and Management of the Stock of Passenger Cars indicates a combination of auction and lottery (Hainan Provincial People’s
Government, 2018), but in 2020 only the lottery was implemented.

5 The Hukou system in China is a household registration system. A person with a Beijing Hukou is likely to be a
long-time resident of Beijing.
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Preferential road access
In six of the cities in our study—Beijing, Tianjin, Chengdu, Liuzhou, Haikou, and Sanya—
private NEPCs were exempted from certain traffic restrictions (Table 10).

Table 10. Road access restrictions for conventional fuel PCs and preferential access for NEPCs, 2020

Type of
restriction Time of restriction

Last digit of license Working hours, Restricted road access based on last digit of license plate within
plate (restricted on 1 usually 07:00 -19:00 Fifth Ring Road in Beijing from 07:00-20:00 and battery-electric
out of 5 weekdays) or 20:00 passenger cars exempted
Weekday
Last digit of license Restricted road access based on last digit of license plate within
9 Rush hours only Ring Expressway in Chengdu from 07:30-09:30 and 17:00-19:00
plate
and NEPCs exempted
In Beijing, light-duty gasoline vehicles certified to the China 1
. All times when and China 2 standards were banned from the road during orange
PCs below certain ) - : e ) .
s pollution reaches a warnings, and China 3 and above certified vehicles were restricted
emission standards . . : i
Heavy certain level based on odd/even license plate during red warnings. BEVs were
pollution day exempted.
Odd/even I!cense All t'”.‘es when Tianjin restricted vehicles based on odd/even license plate during
plate (restricted every pollution reaches a .
: red warnings and NEVs were exempted
other day) certain level
Additional restrictions Hainan Province imposed a 120-day limit per calendar year on
Non-local . . : . ;
license plate on non-local license All times road access for non-local PCs, with certain exemptions for local
plate businesses and residents. Private NEPCs were exempted.
Restriction in smaller All times Liuzhou exempted NEPCs from traffic restrictions based on odd/
areas even license plate on Liujiang Bridge
Regular

Specific incentive for

All times In Liuzhou, NEPCs can use bus-dedicated lanes
NEPCs

Sources: Beijing Municipal People’s Government, 2016, 2019; Chengdu Traffic Management Bureau, 2020; General Office of Tianjin Municipal People’s
Government, 2019; Hainan Provincial Public Security Department, 2019; Liuzhou Public Security Bureau Traffic Police Department, 2018.

Battery reuse and recycling subsidies

Only Shenzhen provided a recycling subsidy for NEV traction batteries in 2020
(Shenzhen Municipal Bureau of Finance, 2018). A subsidy of CNY 20/kWh was given
to manufacturers selling NEVs in Shenzhen to be used specifically for NEV traction
battery recycling, with a cap of 50% of the cost. This is supplemented by a growing
municipal NEV traction battery recycling monitoring system. More cities are expected
to incentivize or require battery reuse and recycling practices in the future, following
existing policies and future policies and guidance that are likely to come from the
central government that will provide more details.

SUMMARY OF CITY INCENTIVES

Table 11 catalogues the incentives described above across the 13 cities. Implementation
of the 19 actions, including five related to planning, seven direct consumer fiscal
incentives, and seven indirect consumer incentives, varied by city. Most cities had
city-level NEPC/NEV targets and charging infrastructure planning. Some cities were
among the 25 cities in the “Ten Cities, Thousand Vehicles” NEV pilot program that ran
during 2009 and 2010, and some were in it when it ran again during 2013 and 2014 (Jin
et al,, 2021). Two of them participated in the 2020 national NEVs to the Countryside
program. NEV-ready building codes were adopted by all cities. Charging fee subsidy
and reduction and public charger subsidies were also available in most cities. Other
major incentives were parking fee reduction (nine cities), dedicated parking spaces
(eight cities), preferential access to a license plate (seven cities), and preferential road
access (six cities). Haikou, Shenzhen, and Chengdu were the leaders in terms of the
number of NEPC promotional actions taken.
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Table 11. Overview of NEPC incentives by city, 2020. Cities are listed in descending order of number of new NEPC sales in 2020.
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METHODS OF QUANTIFYING NEW ENERGY
PASSENGER CAR POLICY BENEFITS

Of the 14 direct and indirect consumer incentives listed in Table 11, we quantified 12 of
them. The battery recycling subsidy was not quantified because it is too early for it

to materialize in consumer benefits such as reduced prices, and policies to promote
charging in existing neighborhoods was not quantified because these were only
applied in a few neighborhoods. Further, the benefits of public charger availability were
not quantified for PHEVs such as the Li One, as PHEVs can run on conventional fuel
and consumers are not likely to experience range anxiety. Only the benefits from public
charger availability supported by the government were included in our assessment.

Our previous paper, He et al. (2018), described the methods and data sources for the
quantification and this section provides details of only the updates made and new
methods employed. We used a 4-year average vehicle retainment time and a 4.35%
discount rate, same as in the previous analysis.

Charging fee

Our previous method of quantifying the charging fee was based on the energy
efficiency of a given model and an average daily driving distance and it did not fully
account for situations where PHEV users seldom drive on electricity. A utility factor of
26%, representing the fraction of mileage on the electric motor, was added here for
PHEVs and it is based on data about real-world use in China (PIétz et al., 2020).

Dedicated parking space

We calculated the monetary value of a dedicated NEV parking space by the time saved
in finding a parking location. The following equation was used to calculate the benefit
in a single year:

AB=ST_ . xWTP x12x AF

rc difficulty

AB annual benefit
STsearch
WTP willingness to pay (WTP; in CNY/month) to reduce search time by 1 minute

saved time (minutes) in searching for a parking space

AF adjustment factor reflecting the relative difficulty of finding parking

difficulty

Based on a study conducted in the United States (Guerra & Daziano, 2020), the WTP
to reduce parking search time by 1 minute is around 9% of the monthly parking cost.
We assumed the typical monthly parking cost is CNY 150 and thus the corresponding
WTP to reduce search time by 1 minute is CNY 13/month. We assumed that every 10%
increase in the requirement of dedicated public NEV parking reduces search time by
2 minutes. For requirements that do not apply to all public parking, for example, only
to new parking, or multiple locations but not all, this reduction rate was halved. For
cities that had such requirements but did not set a specific percentage, we assumed
10%. The adjustment factor evaluates how difficult it is to find a parking spot in these
cities, or how likely it is for an NEPC driver to spend time searching. We assumed a
normalized adjustment factor of 1 for cities that were among the top 10 most difficult
to find a parking space (Tech China, 2022), 0.8 for cities that were among the top 10 in
vehicle stock, and 0.5 for the rest of the cities.

NEV-ready building codes

We guantified the benefits of NEV-ready building codes only for residential parking
because the benefits of NEV-ready building codes for public parking are mostly
reflected in public charging availability. Getting a charger installed in a residential
parking spot can be a rather lengthy process. Therefore, the benefits to individual
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consumers were estimated based on time savings. We used the equation below to
calculate this monetary benefit for a single year.

AB = (NP x (STcharger x Recharger,NP+ STready x Reready,NP)

+ Ep x (STcharger x Recharger.EP + sTready x Reready,EP>) x WG
AB annual benefit
NP likelihood to use a new parking lot
EP likelihood to use an existing parking lot
STCharger saved time (hr) with an “equipped with a charger” requirement
STy saved time (hr) with an NEV-ready requirement
Re requirement for percentage of spots equipped with a charger in new

charger,NP
construction

Rereadnyp requirement for percentage of NEV-ready spots in new construction
(minus those already required to be equipped with a charger)

RechargeryEp requirement for percentage of spots equipped with a charger in existing
parking
Re requirement for percentage of NEV-ready spots in existing parking (minus

ready,EP
those already required to be equipped with a charger)

WG average national hourly wage

We calculated the potential saved time in the two brackets after the NP and EP
parameters. We assumed it takes 6 hours to get a charger installed in a residential
spot and that an NEV-ready requirement saves 2 hours. The percentage requirements
in the policy were used to assess how likely a driver is to use either type of spot. For
example, if a city requires that 100% of new residential parking be NEV-ready and 10%
be equipped with a charger, then a car owner has a 10% likelihood of being able to
use a spot already equipped with a charger, saving 6 hours’ time, and a 90% likelihood
of getting an NEV-ready spot, saving 2 hours’ time. The likelihood of an NEPC owner
residing in a new neighborhood was assumed to be 20% and we assumed an 80%
chance of living in an existing neighborhood.
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RESULTS AND DISCUSSION

Figure 3 shows the monetized consumer benefits for the three selected PC models.
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Figure 3. Monetized private car consumer benefits from city incentives for the three selected
models, 2020.

The prior analysis for 2015 found that purchase subsidy was the main incentive, but
here we see that for cities with a license plate quota, that was likely the main driver
for owning an NEPC and that is reflected in the high value of a license plate. For cities
without a quota, benefits from use-phase incentives are the majority of the value. In
some cases, the benefit could be a fair portion of the vehicle price. For example, in
Liuzhou, the monetized benefits that apply to the Hongguang Mini BEV over a 4-year
period of ownership are about CNY 11,000, 20% of the price of the city’s most popular
NEPC model in 2020, SAIC-GM-Wuling’s Baojun E200, which is also a microcar.

Additionally, for a shorter-range NEPC like the Hongguang Mini BEV, public charger
availability provides a significant benefit to consumers. The Tesla Model 3 also benefits,
but with its longer electric range, there is not as much need for a public charger for
daily use as there might be for a microcar.
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In 2020, most cities provided similar benefits to BEVs and PHEVs, and favored

BEVs in some cases. Beijing’s incentives were almost all geared toward BEVs, and

thus monetized consumer benefit for the Li One there is zero. The higher vehicle
replacement subsidy for the Li One than the BEVs in Shenzhen is not because of the
technology but rather due to the higher price of the Li One (recall that details are in the
vehicle replacement subsidy section).

Monetized consumer benefits largely align with NEPC market uptake (Figure 4). Tier 1
cities generally had more benefits and higher market share, and a couple of New Tier 1
and Tier 3 cities were similar.
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Figure 4. Monetized private consumer benefits and private NEPC market share by city, 2020.
Benefits are weighted by sales.

Liuzhou offered relatively few benefits but had a high share of battery-electric
passenger cars. This is largely due to targeted product development, market

strategy, outstanding consumer engagement from very early on, and the municipal
government’s efforts to make these vehicles convenient to use. As early as 2017,
Liuzhou and SAIC-GM-Wuling initiated a 10-month test drive campaign for the Baojun
E100 micro NEPC, which was being specifically developed for smaller cities; Liuzhou
residents were invited to provide feedback to improve the car. More than 15,000
people participated and over 70% of them ultimately bought a vehicle. Since then, the
manufacturer has released new models with longer electric range, the E200 and E300,
but kept the price generally below CNY 50,000. Given that most people use these
microcars for their daily commute to work and for short trips, regular 2.2 kW sockets
work well for overnight charging and those sockets are cheaper than level 2 chargers.
In addition, these microcars can park at the thousands of small parking spaces created
specifically for them by the city, some of which are on sidewalks. The low purchase
price, low use cost, and convenience together contributed to the success of these cars
in Liuzhou.
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Figure 5 compares public charging availability by the end of 2020 in cities using three
metrics: total number of chargers, number of chargers per million population, and
NEPC-to-charger ratio. The number of public chargers mostly follows the city tiers.
Notably, cities like Guangzhou, Chengdu, and Xiamen have more fast chargers than
level 2 chargers. In terms of public chargers per million population, Shenzhen ranks
first, and is followed by Ningde, Sanya, Shanghai, and Haikou. Most cities have three
to six NEPCs per public charger. The reason behind Liuzhou’s higher ratio is that many
of its popular models are charged with household sockets, as mentioned above. If we
include the 23,000 household sockets for charging NEPCs, this ratio would be three-
to-one in 2020.

Public charger by type Public charger per million population NEPCs per public charger
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Figure 5. Public charging infrastructure deployment in 2020.

Figure 6 shows that cities have developed their own locally suited strategies over the
years. For example, Shenzhen and Shanghai scored well on all of the metrics; Liuzhou
benefited from its consumer-targeted strategy even though it has fewer models
available; and Haikou and Sanya deployed a lot of promotional actions and also scored
well on charging convenience.

Private NEPC market share All NEPC market share Promotion Action Charging Convenience Model Availability

0% 10% 20% 0% 10% 20% 30% (o] 5 10 15 6] 5,000 6] 100 200
Liuzhou Liuzhou Haikou Shenzhen Shenzhen
Shenzhen Sanya Shenzhen Ningde Guangzhou
Shanghai Shenzhen Chengdu Sanya Chengdu
Beijing Shanghai Sanya Shanghai Tianjin
Sanya Haikou Tianjin Haikou Beijing
Tianjin Beijing Shanghai Liuzhou Shanghai
Haikou Tianjin Guangzhou Nanjing Haikou
Guangzhou Guangzhou Nanjing Guangzhou Nanjing
Ningde Ningde Liuzhou Chengdu Xiamen
Zaozhuang Xiamen Beijing Beijing Sanya
Xiamen Zaozhuang Xiamen Xiamen Zaozhuang
Chengdu Chengdu Ningde Tianjin Liuzhou
Nanjing Nanjing Zaozhuang Zaozhuang Ningde

Figure 6. Cities ranked by five metrics, including number of promotional actions, charging

convenience (the number of public chargers per million population), and model availability (the

number of models offered), 2020.
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KEY FINDINGS AND CONCLUSIONS

Having comprehensively explored and catalogued major NEPC policies for leading
cities in different tiers in China in 2020 and having examined some of the forces driving
the NEPC markets in these cities, the following highlights emerge:

As NEPC technology matures and the private NEPC market expands, many smaller
cities have developed their own locally suited strategies to promote market
maturation. In Haikou and Sanya, a coordinated provincial strategy is combined with
local incentives, and in Liuzhou there is targeted product development and outstanding
consumer engagement. Central and provincial NEVs to the Countryside programs have
brought more private NEPCs to smaller cities and towns and this not only expands the
market but also promotes more equitable access to clean technology for all.

By 2020, upfront purchase subsidies were no longer the major portion of the
monetized consumer benefits. Instead, exemption from the license plate quota
system and use-phase incentives were the main players. In 2019, the central
government encouraged local governments to shift to use-phase incentives and
remove local purchase subsidies for most NEVs, except for electric buses and FCVs.
As a result, most cities shifted to use-phase incentives. In cities with a license plate
quota system, exemption for NEPCs continued to be of significant value to consumers.
In cities without a quota, other use-phase incentives provided the most value to

NEPC consumers. Compared to 2015, cities played a larger role in promoting NEPCs
because many of the use-phase incentives offered are initiated at the city level.

The most widely adopted direct fiscal incentives were fee reductions and the most
widely adopted indirect incentives focus on charging availability. On average, the 13
cities in our analysis deployed 10 promotional actions in 2020 out of the 19 catalogued,
with a range from four to 15. Charging fee reduction and parking fee reduction were
the two most widely adopted incentives and such reductions usually apply to all
NEPCs, thus avoiding the potential preferential treatment of local brands. Given their
widespread use, it appears that fee reductions were easiest to implement for cities.
Cities also strived to ensure charging availability. NEV-ready building codes of various
stringencies were adopted by all cities and many cities provided incentives for the
construction and operation of public chargers.

Cities continued to improve public charging infrastructure availability while
addressing different challenges and needs. As the on-road NEPC stock grows, one
area that cities are increasingly focused on is charging in existing multi-unit dwellings
and neighborhoods. Additionally, there is an emerging principle that cities such

as Shanghai, Chengdu, Fuzhou, Beijing, and Tianjin are exploring and it is unified
installation and unified management. Tianjin’s program also featured a demand-based
approach, clarified responsibility, guidance from the municipal government, and efforts
to ensure adequate and consistent after-sales service.

Based on the above, we suggest that cities set specific and actionable targets and
design matching policies to achieve these targets. All cities had city-level planning
and targets for NEPCs/NEVs and charging infrastructure. Cities should consider
setting more detailed targets and policies and assigning accountability to facilitate
better implementation. For example, Chengdu made detailed requirements for NEV-
ready building codes by type of building (residential, workplace, etc.), construction
(existing, new) and areas (central, surrounding, and satellite). Liuzhou specified targets
for charging infrastructure and dedicated NEV parking spaces by district and set
intermediate targets every 6 months.
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