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Abstract. In order to meet the goals for carbon neutrality, China and Europe are both adopting a
variety of strategies to encourage electric vehicles as an alternative to gasoline vehicles. However,
government incentives have changed in 2022, and the factors influencing the expansion of the
electric vehicle market have changed. This paper provides a comparative analysis of European and
Chinese policies on the promotion of electric vehicles over the last decade and makes predictions
and recommendations for future developments based on the current market situation. Although the
market for electric vehicles in China and Europe is slow to expand in the short term, in the long term,
the market for these vehicles, which are very beneficial in reducing carbon emissions, will continue
to expand. This paper hopes to provide a state-of-the-art understanding of the policies regarding the
promotion of renewable energy cars, thus facilitating the worldwide goals of achieving carbon
neutrality.
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1. Introduction

The global emission of CO2 reached a record high of 33.1 Gt in 2018 and leveled out at 33 Gt in
2019. A quarter of the world's carbon emissions in 2019 were caused by the almost 8.5 Gt of COz2
emissions from the transportation sector [1]. Be that as it may, the Net Zero Emanations situation by
the mid-century requires emanations from the transport segment to drop to 5.7 GT by 2030 [2].
Electric vehicles (EVs) have important priorities in reducing nursery gas, unfair carbon emanation,
and using fossil energy sources compared to internal combustion motor vehicles (ICEVs) [3, 4]. Since
electric vehicles (EVs) do not produce exhaust when they are operating, the power generating stage
is where most well-to-wheels (WTW) carbon emissions are produced [5]. Many nations have
developed promotion strategies in the last ten years as a result of the significant potential for electric
cars to reduce carbon emissions. China (53%), Europe (20%), and the United States (18%) now
account for the majority of the world's battery electric vehicle (BEV) stock [6]. As current research
on the relationship between the electric vehicle market and policy is still in the early stages of market
development, it is important to analyse the policy and situation in the context of the last two years,
which provides strategies for future policy developments relevant to countries with similar
development situations and different ideologies. The article will assess the impact of the policies
introduced in China and Europe to promote electric vehicles in terms of financial assistance, policy
benefits and infrastructure.

2. Background Analysis

Global energy-related CO2 emissions are 31.5 Gt, and the epidemic pandemic's global closure
reduces global CO2 emissions by nearly 5.8% in 2020 (or nearly 2 Gt COz2). As a result, the annual
average COz2 concentration in the atmosphere in 2020 will be 150 percent higher than it was before
the start of the industrial revolution, reaching the current historical extreme of 413 ppm. As
governments relax curbs on the pandemic and economies rebound in demand for coal, oil, and gas,
global CO2 emissions, which are partly related to energy, are predicted to bounce back and climb by
4.8% in 2021, close to their 2018-19 peak [7].
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Some researchers contend that while emissions from industrialised economies are structurally
declining, emissions from emerging nations currently make up more than two-thirds of global CO2
emissions. However, CO2 emissions in the EU are still expected to increase by 80 million tonnes in
2021, with around 240 million tonnes of emissions. 2020 will see a 90 million tonne COz reduction
in emissions from the power sector, while 2021 will likely see a minor rise in coal and gas-fired power
output, reaching around 10% of the 2020 emissions reduction. From 2019 to 2021, the share of coal-
fired power generation in the EU will fall below 14%. At the same time, the growth in energy demand
and emissions in 2020 will result in China's CO2 emissions being around 6% higher than 2019 levels
by 2021, mainly due to the increased use of coal in the power sector. Despite the rapid growth in
renewable energy generation in China, coal-fired power plants have increased their generation by
almost 7% in the last three years.

In addition to emissions from the power generation sector, the transport sector, which is still largely
made up of fossil-fuelled vehicles, also contributes a significant amount of CO2 emissions. According
to the Report of the Intergovernmental Panel on Climate Change (IPCC) [8], the transport sector will
be the fourth largest source of greenhouse gas emissions (15 percent of emissions) in 2019, with 8.9
billion tonnes of carbon dioxide equivalent globally. The top three sources of emissions are the power
sector, industry, agriculture, forestry, and other land use. Of these, the transport sector accounted for
23% of total GHG emissions in the EU as of 2015, while in China, transport sector GHG emissions
were 830 million tonnes of CO2 equivalent, accounting for 6.7% of total national emissions [9, 10].
In addition to carbon emissions from the transport sector, the growth in energy demand and emissions
in 2020 results in China's CO2 emissions is around 6% higher than 2019 levels by 2021, mainly due
to the increased use of coal in the power sector. Despite the rapid growth in renewable energy
generation in China, electricity generation from coal-fired power plants has increased by almost 7%
in the last three years.

The transportation industry needs to switch from fossil fuel-dependent transportation systems to
alternative, fuel-less transportation systems in order to reach the Net Zero Emissions scenario by 2050.
The EC White Paper on Transport set a target to reduce road traffic emissions by 60% by 2050
compared to 1990 emissions, which includes "halving the use of ‘conventional fuel' vehicles (internal
combustion engine vehicles) in urban transport by 2030 and eliminating the use of ICEVs in cities by
2050" [11]. Although there are currently no plans to completely replace ICEVs in China as there are
in Europe, the government has enacted a series of corresponding measures to promote electric
vehicles as an alternative to internal combustion engine vehicles to achieve the ambitious goal of
becoming carbon neutral by 2060 completely.

3. Current measures analysis

3.1. China's measures

In spite of being the largest EV market, China's initial efforts to promote electric vehicles did not
have the anticipated impact. EV sales were extremely low before 2013, even with significant subsidies
from the Chinese government (more than 6800 pounds) [12]. In order to encourage the use of private
EVs, the Chinese government established a comprehensive package of incentives in 2014 and 2015.
These incentives comprised both monetary and non-monetary measures. In addition to normal
infrastructure improvements, tax incentives, and subsidies like those in Europe, a key policy was
especially appropriate for China: free permission to buy a car. Restrictions on the purchase of cars and
the implementation of vehicle limitation regulations have long been in place due to the fast rise of
automobile ownership in China, particularly in several large cities like Shanghai, Beijing, and
Shenzhen [13]. Although the procedure differs from city to city, the success rate was often very low
or expensive [14]. These incentives are especially crucial in major cities like Beijing. Even if using
public transportation was incredibly handy, it is nonetheless uncomfortable to be too huge and
congested. At the same time, Beijing's implied promotion strategy offers the benefit of not being
limited to motor vehicles [15], which limits the traffic flow in a city by limiting the odd or even number
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of the last number licenses plate. Sales of electric cars have increased significantly in China as a result
of more extensive legislative incentives. Only 17,600 EVs were sold in China in 2013, while 331,000
vehicles, or a 343 percent increase, were sold there in 2015 [15].

Although the Chinese EVs industry has introduced several new models and significantly increased
customer choice in the past five years, there was little question that the Chinese electric vehicle market
would struggle to take off without significant government financial backing for businesses and the
market. In addition to subsidies for consumers, the Chinese government has created favourable
conditions for electric vehicle stakeholders, including investors, by prioritising them on the supply
side. In terms of components, for example, 25% of the world's lithium-ion battery suppliers are from
China, which is a great advantage for local Chinese EV manufacturers. At the same time, Hertzke,
Mler, and Schenk report that Chinese consumers have more choices than those in other countries,
and in 2016, around 25 new electric vehicle models were introduced to the Chinese market, which has
significantly widened consumer choice. In terms of improving the infrastructure supporting electric
vehicles, China expanded its EV charging infrastructure to 107,000 public charging posts in 2016, an
increase of 118% over 2015, and to stimulate investment in charging infrastructure, and the Chinese
government has also asked local governments to introduce tax breaks and provide cheap land for
private companies to build new charging stations. Therefore, the Chinese government's marketing
strategy has been effective, as seen by the swift expansion of the contemporary vehicle market [16].

Despite the fact that China now has extremely high sales of electric vehicles, the penetration of
electric vehicles in Chinais relatively low. For example, the penetration of electric vehicles in the light
vehicle market in China was 1.4 percent in 2016; and around 24 percent in Norway [16]. Direct
financial subsidies and indirect privileges have had significant driving benefits in the consumer market,
and the short-term effects are clear. In the long term, however, direct financial subsidies are unlikely
to be sustainable, and as the number of electric vehicles proliferates, privileges such as the right to
purchase a vehicle and unrestricted license plate numbers will be removed. For example, the Chinese
government's policy shows that financial subsidies for renewable energy vehicles in China are
scheduled to end at the end of 2022 [17]. On a market level, the official abolition of EV subsidies after
2022 may indicate that China's renewable energy vehicle industry has gradually matured and that
policy support and assistance cannot be more effective. It may also indicate that China's renewable
energy companies have developed a complete industrial layout and supply chain system and have some
control over costs and product development. For consumers, the maturity of renewable energy
companies may enable them to better control production and sales costs, and there may not be much
difference in the end market price. However, the loss of direct government subsidies will reduce
consumer interest in purchasing. If the other incentives offered by the government are also removed,
electric vehicles will not currently hold a higher appeal to consumers than fuel vehicles, and it is likely
that sales of electric vehicles in China will not grow as rapidly as they have in previous years.

There are also reports that the current market for electric vehicles in China is mainly in first-tier
cities such as Shanghai, Beijing, and Shenzhen, while there is still plenty of room for development in
smaller cities in the second tier and below. At the same time, the range of direct and indirect incentives
for the "use phase™ could be increased, such as reduced charging costs, parking fees, road tolls, etc.
On the other hand, some regions in China, such as Hainan Province, have already piloted the process
of electrification of public transport services, controlling the increase in the number of combustion
engine vehicles and gradually banning their sale, similar to the current approach in the EU. The
Chinese government also has a sound regulatory system for the safety of renewable energy vehicles,
which guarantees increased electric vehicle sales. If these policies are fully promoted and implemented,
sales of electric vehicles will increase significantly in the coming years.

3.2. European measures

In Europe, the Member States (MS) have raised the most significant measures, such as tax measures,
infrastructure-focused measures, fiscal incentives to assist R&D initiatives, and programs to improve
consumer awareness. According to these metrics, the number of EV owners in Europe rose from less
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than 0.01 million to 1.75 million [6]. In response to the EU's proposal to achieve zero emissions from
urban passenger transport by 2050 and zero emissions from urban freight transport by 2030, some
European countries have first targeted the electrification of urban freight transport systems, enacting
policy measures to incentivise and support this. For example, in Oslo and Newcastle-upon-Tyne,
electric freight vehicles can share dedicated roads with public transport; in Paris, electric vehicles can
enter low-noise areas or visit at night; in London, Stockholm, etc., electric vehicles do not pay city
tolls, etc. [18]. In addition to the freight car wash, private electric car sales have also soared as a result
of the agreement by EU countries to completely ban fuel cars by 2035, as various countries, including
the UK, have made significant direct financial subsidies to consumers over the past few years to reach
this target. The component of financial incentives is mostly conveyed via tax reductions. Some
countries, like France, allow the use of electric vehicles without requiring them to pay registration
costs. Vehicle Ownership Tax wasn't levied on private VESs in the Czech Republic nor in three other
nations. At the same time, buying an electric vehicle may qualify for a tax benefit in Portugal and five
other MS. In Belgium, the tax relief is lowered by 15% up to €4940, and in Portugal, it is cut by 30%
up to €796. Additionally, most MS created direct assistance. The maximum incentive was roughly
€5600 in the UK and €5000 in France [19].

They are still more worried about the supporting facilities, and the monetary incentive has a limited
impact on encouraging people to buy. As a result, in addition to monetary policies, governments also
developed programs to support the infrastructure for electric vehicles. To facilitate the phase-out of
petrol and diesel vehicles and vans, the UK government will create the Rapid Charging Fund, a new
950 million fund. Its goal is to guarantee future assurance for the power capacity of the key A-road
service areas. [20]. The Czech Republic started constructing a network of free parking areas and public
charging stations for electric vehicles. Meanwhile, governments invested heavily in research and
mandated that dealers display passenger car energy labels, making it simple for prospective purchasers
to evaluate each vehicle's various CO2 emission and fuel consumption levels [19]. Despite the limited
impact of certain awareness programs, this statistic is nonetheless crucial for dispelling myths about
the price and range of EVs. Providing financial assistance for electric vehicles is definitely appealing,
but even the best subsidy cannot sustainably increase usage in the absence of ideal supporting
infrastructure. The first step in promoting EVs is to install public charging stations. At the same time,
the various nations should develop incentive programs that cater to their individual demands [20].

Just as direct economic subsidies for electric vehicles have been decreasing in China in the last two
years, subsidy policies have been tightening in some European countries [21]. For example, the
German Ministry of Economy wants to end subsidies for plug-in hybrids early at the end of 2022 and
reduce cash subsidies for electric vehicles by a third from 2023; in June 2022, the UK government
scrapped its policy of providing a £1,500 subsidy (PiCG) for electric vehicles, etc. Countries such as
Norway also have plans to reduce incentives for electric vehicles in urban areas, for example, by
removing road toll discounts, privileges to use bus lanes, and parking concessions. This could also go
a long way to swaying consumer enthusiasm for electric vehicles, slowing the growth of electric
vehicle sales. These countries that have cut car purchases and subsequent benefits have often relied on
steady market share growth from incentives such as subsidies offered in past years.

On the other hand, the war in Russia and Ukraine has put pressure on the European economy, with
rising prices for energy and other raw materials as well as supply chain disruptions, rising inflation in
various countries, increasing the cost of living for the population and a contraction in the car sales
market already in the first half of the year [22]. The situation has not changed, and it is unrealistic to
expect Europe to break its dependency on Russian energy in the near future. It is also challenging for
other nations to rapidly satisfy the market's energy demands in Europe. The recent decisions by many
European nations to rebuild coal power facilities or promote coal power might conflict with the actions
taken by the EU to tackle climate change and negatively affect the growth of the market for electric
vehicles.
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4. Future EV promotion measures in China and Europe

By the end of 2020, there will be a total of 2.24 million electric vehicles in the EU-27, which is a
significant increase from the EU's earlier goal of having at least 30 million electric vehicles on the road
by the end of the century. Of these, passenger cars will make up 94.3 percent, light-duty commercial
vehicles 5.4 percent, buses and trucks 0.3 percent, and trucks and buses will make up 0.03 percent and
0.03 percent, respectively. Currently, the EU supports the growth of electric cars in various ways,
including by pressuring automakers to create low-emission vehicles and encouraging the creation of
integrated charging infrastructure. The EU's unique €750 billion stimulus package has led to a huge
increase in electric vehicle sales, but the growth rate of electric vehicle sales will slow in the coming
years as direct financial support for them decreases in several of the countries mentioned earlier.
However, some other factors influence the expansion of the European electric vehicle market. Based
on EV sales in the first half of 2022, it is clear that, in addition to consumer interest, the main factors
limiting the increase in market share for EVs in European countries are productivity shortages and
supply chain constraints. According to the European Automobile Manufacturers Association [23, 24],
sales of renewable energy vehicles in Europe were 1.134 million in the first half of 2022, down by
around 30,000 units compared to the same period in 2021, with Tesla currently the top-selling electric
vehicle in Europe. However, Tesla's deliveries have also suffered greatly due to the spread of the
COVID-19 epidemic causing Tesla to ship fewer vehicles to Europe. Despite opening its Berlin plant
in late March, Tesla is still in a slow product ramp-up phase and will take time to reach the capacity
of Tesla's Shanghai plant. Therefore, it can be assumed that if European EV production capacity can
be increased and supply chain constraints can be addressed, this will help to boost the European EV
market.

China's electric vehicle market, while unaffected by the Russian-Ukrainian war, is expected to
experience a significant slowdown in real GDP growth in 2022 due to the massive outbreak of a new
coronavirus epidemic in the first half of the year [25], which disrupted the normalisation of economic
growth, although price increases in China have been limited and the decline in consumption has caused
a decline in new vehicle sales. At the same time, despite further reductions in China's direct economic
subsidies for renewable energy vehicle sales, sales have increased significantly, which can be
attributed to the stimulus from the impending end of economic subsidies.

In this context, the continued expansion of the market share of electric vehicles must focus on
continuing to improve the competitiveness of electric vehicles, enabling the clean vehicle industry to
flourish through differentiated taxation of vehicles and fuels based on environmental performance and
enhanced regulatory measures. Beyond this, Europe, achieving energy independence and developing
sustainable energy sources to fully replace fossil-based power generation. For China, the next step
could be to extend policy attention and action needs to other modes of transport, especially commercial
vehicles - light commercial vehicles, medium and heavy trucks - which have increased and emissions
disproportionately.

5. Conclusion

Addressing transport emissions is critical to the GHG mitigation strategies of many countries, as
the sector is the largest energy consumer in 40 percent of countries worldwide. Both China and Europe
have largely used direct economic subsidies, infrastructure promotion, and favourable regulations to
increase the market share of electric vehicles. With the changing economic situation in both regions
and the gradual fading of economic subsidies, without sound equipment support, good market supply,
and a change in consumer attitudes, sustained growth in EV sales will be difficult to achieve, and
complete replacement of ICEVs will be even more difficult. Under the current situation where
governments attach great importance to the use of electric vehicles to replace internal combustion
engine vehicles, the trend of sustained growth in electric vehicle sales will not change, but the growth
rate may be reduced. Significant replacement of ICEVs by electric vehicles will only be possible if
buying and using electric vehicles offers users more ease and advantages compared to ICEVs.

10



Highlights in Science, Engineering and Technology GEMFE 2022
Volume 26 (2022)

References

[1] IEA. Global Energy & CO2 Status Report 2019 [R], 2019.
[2] IEA. Tracking Transport 2021 [R]. 2021.

[3] USMANI O. Policy recommendations and stakeholder actions towards effective integration of EVs in the
EU [J]. 2015.

[4] DOUCETTE R T, MCCULLOCH M D. Modeling the prospects of plug-in hybrid electric vehicles to
reduce CO2 emissions [J]. Applied Energy, 2011, 88(7): 2315-23.

[5] SHEN W, HAN W, WALLINGTON T J, et al. China Electricity Generation Greenhouse Gas Emission
Intensity in 2030: Implications for Electric Vehicles [J]. Environmental Science & Technology, 2019,
53(10): 6063-72.

[6] IEA. Global EV Outlook 2020 [R], 2020.

[7] IEA. Global Energy Review 2021 [R], 2022.

[8] IPCC. Report of Working Group I11 of IPCC Sixth Assessment Report [R], 2022.

[9] XUE L, LIU D. "road traffic emission reduction strategy in China" (1) : lower pollution both to reduce
emissions, to achieve "double carbon™ period to stay in [R], 2022.

[10] BIRESSELIOGLU M E, KAPLAN M D, YILMAZ B K. Electric mobility in Europe: A comprehensive
review of motivators and barriers in decision making processes [J]. Transportation Research Part A:
Policy and Practice, 2018, 109: 1-13.

[11] KALLAS S. White Paper on Transport: Roadmap to a Single European Transport Area--towards a
Competitive and Resource-efficient Transport System [M]. Office for Official Publications of the
European Communities, 2011.

[12] WAN Z, SPERLING D, WANG Y. China's electric car frustrations [J]. Transportation Research Part D:
Transport and Environment, 2015, 34: 116-21.

[13] TAO L. The legal deficiency of driving restriction policy of small-displacement vehicles [J]. Traffic &
Transportation, 2006, (4): 18-9.

[14] DAILY F. Lottery Winning Probability of Beijing's Motor Vehicle License Plates: 1 in 655 persons. [N].
Financial Daily, 2016-.

[15] WANG Y, SPERLING D, TAL G, et al. China's electric car surge [J]. Energy Policy, 2017, 102: 486-90.

[16] HERTZKE P, MULLER N, SCHENK S. China's electric-vehicle market plugs in [J]. The McKinsey
Quarterly, 2017.

[17] MINISTRY OF FINANCE, MINISTRY OF INDUSTRY AND INFORMATION TECHNOLOGY,
MINISTRY OF SCIENCE AND TECHNOLOGY, et al. Notice on fiscal subsidy policies for the
promotion and application of new energy vehicles in 2022 [Z]. 2021

[18] TAEFI T T, KREUTZFELDT J, HELD T, et al. Supporting the adoption of electric vehicles in urban road
freight transport — A multi-criteria analysis of policy measures in Germany [J]. Transportation Research
Part A: Policy and Practice, 2016, 91: 61-79.

[19] CANSINO J M, S&NCHEZ-BRAZA A, SANZ-D RZ T. Policy instruments to promote electro-mobility
in the EU28: A comprehensive review [J]. Sustainability (Basel, Switzerland), 2018, 10(7): 2507.

[20] Future of transport regulatory review: zero emission vehicles [Z]. VEHICLES O F Z E. 2021
[21] AECA. 2022 Progress Report — Making the transition to zero-emission mobility [R], 2022.
[22] ECONOMIST T. Europe is heading for recession. How bad will it be? [R], 2022.

[23] ACEA. Fuel types of new cars: battery electric 10.0%, hybrid 25.1% and petrol 36.0% market share in
Q1 2022 [R], 2022.

[24] ACEA. Fuel types of new cars: battery electric 9.9%, hybrid 22.6% and petrol 38.5% market share in Q2
2022 [R], 2022.

[25] China Economic Update - June 2022 [Z]. BANK T W. 2022

11



