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Abstract - Green technology has been increasingly penetrated into our daily life during the past decade. Electric vehicles 

(EV), as one significant application of sustainable technology, have been widely accepted by both corporate users and 

individual customers. Recently, Chinese government has been firmly driving its macro-economic policy, “Made in China 

2025”, in manufactory and industrial fields. Meanwhile, Chinese citizens urge a cleaner natural environment for their healthy 

urban life. Promotion of EV turns to be one attractive solution for a large number of stakeholders from various sectors. This 

chapter begins with review of cutting-edge EV technology development internationally, covering smart control and driving 

technology, new batteries and energy storage devices. It followed by comparative analysis on impelling policies which are 

currently effective at the Pearl River Delta Area (PRDA) of China. Policies from different authorities and departments need 

subtle cooperation in order to be fully executed. This chapter discusses multiple incentives from three aspects: technology 

side, economic reasons, and policy direction. The author believes that both EV manufactory and consumption in PRDA will 

face to steady growth in the following years. It is concluded that an upward trend of EV penetration in PRDA will positively 

contribute to sustainable energy as well as green finance projects in future. 
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I. INTRODUCTION 

 

The industrial policy changes of China’s new electric 

vehicles (EV) can be roughly divided into three 

stages, namely the government’s macro strategic 

planning stage (2001-2006), the establishment of 

industry access rules and the comprehensive subsidy 

stage (2007-2015), and the post-subsidy stage (2016 

to the present). In the first phase, the focus for a large 

number of countries in the world is on hydrogen fuel 

cells, and China is no exception. At this time, there 

are not many government policies. Most of the 

policies are macro-strategic guiding policies, focusing 

on the planning and development goals of new energy 

vehicles. In 2001, China launched the “863 program 

of electric vehicle”, planning to build the three 

vertical and three horizontal new energy vehicle’s 

development layouts [1]. In 2004, the National 

Development and Reform Commission issued the 

“Automobile Industry Development Policy”, which 

highlighted the development of energy saving, 

especially the environmentally friendly technologies 

and electric vehicle’s technologies for sustainable 

development [2]. In 2005, the central government 

introduced measures to optimize the structure of the 

automobile industry, promote the development of 

clean vehicles and electric vehicles, and proposed the 

development goals of electric vehicles in the next 

twenty-five years [3]. 

 

In the second phase, China’s new electric vehicles 

have made major breakthroughs in key technologies. 

Since 2007, China’s independent research and 

development of pure electric, plug-in hybrid and fuel 

cell of new energy vehicle products have come out. 

At this stage, the government's policies began to be 

refined, and the establishment of the industry's access 

conditions and corresponding norms and standards, 

and began to introduce a series of financial subsidy 

policies, laying a solid foundation for the follow-up 

industry. 

 

In the third phase, the state has made a series of 

adjustments to the subsidy policy, including 

investigating the fraudulent behavior of some car 

companies, differentially adjusting the subsidy range 

of passenger cars and special vehicles, and 

introducing a long-term mechanism such as “double 

points” to guide Transformation and upgrading of car 

companies. 

 

This paper examines the sustainable development of 

the Pearl River Delta Area (PRDA) in China, 

regarding the rapid development and deep penetration 

of electric vehicles in the region. It then analyzes the 

current public policies of EV in the PRDA, following 

the outstanding issues of green finance in the region. 

Challenges and suggestions for industrial and 

economic development in the future is presented in 

the conclusion. 

 

II. EV PENETRATION IN PRDA 

 

The Provincial Development and Reform 

Commission of Guangdong province has pointed out 

that Guangdong is fully implementing the national 

development strategy for the promotion and 

application of new energy vehicles, effectively 

alleviating energy and environmental pressures. 

Guangdong government has published the “Electric 

Vehicle Charging Infrastructure Planning (2016-

2020)” which clarifies that by 2020, Guangdong 

Province will build 1,490 centralized charging 

stations and build about 350,000 decentralized 
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charging piles, meeting about 410,000 in the 

province. One large scale charging network for 

electric vehicles will be realized, and the electric 

vehicle will travel through the Pearl River Delta and 

reaches all cities with smooth charging services. 

 

According to China Charging Union’s statistics, as of 

the end of 2017, the number of new energy vehicles 

in the country exceeded 1.7 million, and the province 

has promoted the application of new energy vehicles 

to more than 200,000 units, accounting for about 1/8 

of the country [4]. There are 214,000 public charging 

piles in the country. There are about 690 charging 

stations in the province, 38 intercity charging stations 

and more than 60,000 public charging piles. EV are 

mainly concentrated in the PRDA. Therefore, the 

charging facilities in the Pearl River Delta are 

developing rapidly, accounting for more than 90% of 

the province's charging facilities, which basically 

meets the needs of charging and replenishing electric 

vehicles in Guangdong province. 

 

According to the statistics of the Hong Kong Trade 

Development Council [5], the PRDA has a land area 

of about 55,904 square kilometers and a population of 

nearly 70 million. The regional GDP is about 1,513.4 

billion US dollars and the per capita GDP is more 

than 20,000 US dollars. The economic development 

and future potential of PRDA is tremendously 

encouraging. 

 

Zhuhai government has established a pioneer project 

at one bus charging station on Haihong road, which is 

considered as the starting point of the “Best Sea Bus 

Route” in Zhuhai. According to relevant data, in 

2017, the electric vehicle charging capacity of Zhuhai 

Power Supply Bureau accounted for 70.3% of the 

electric vehicle charging capacity within the 

Guangdong power grid, of which electric bus 

charging accounted for the majority [6]. 

 

Shenzhen has aimed at operating vehicles such as 

taxis. The charging frequency of private cars is not 

high. The main application scenarios such as 

communities and units are still small. However, the 

electric taxis can drive the cultivation of the public 

charging market more than electric private cars. 

Currently, Shenzhen has promoted 16,359 electric  

buses, which are 100% purely electrified except for 

emergency transportation capacity. The number of 

pure electric taxis exceeds 13,000, and the pure 

electrification rate is 65%. A total of about 40,000 

charging piles have been built [7]. 

 

From the trend of the development of charging 

facilities in recent years, the land issue is still the 

most difficult point restricting the development of 

charging facilities. In particular, the legal use of land 

is still facing prominent problems at present, and it is 

not uncommon for illegal construction and 

dismantling.  

 

III. ANLYSIS ON PUBLIC POLICIES OF EV IN 

PRDA 

 

After the accumulation of the past three five-year 

plans, China’s new energy vehicles have grown from 

scratch, and have made significant progress in key 

components, vehicle integration technology, technical 

standards, testing technology, demonstration 

operations, etc., initially establishing hybrid power, 

The pure electric and fuel cell vehicles are “three 

vertical”, and the key components such as powertrain 

control, drive motor and power battery are the “three 

verticals and three horizontal” strategic research and 

development layouts. 

 

Category 
Policies Summary 

Policy Title  Authority Key Issues 

Guidelines 

“Medium and 

Long-term 

Development Plan 

for Automobile 

Industry” 

[8] 

Ministry of Industry and 

Information Technology 

(MIIT), Development and 

Reform Commission 

(DRC), Ministry of Science 

and Technology (MST) 

By 2020, to build several domestic automobile 

companies into the world's leading new 

energy auto companies, to increase their 

global market shares; 

By 2025, to build a top tier smart network for 

new energy vehicles in the world. 

“National 

Guideline for 

Vehicle Network 

Construction and 

Industrial 

Standard System” 

[9]   

MIIT 

Actively build a new generation of intelligent 

networked vehicle standard system, to support 

functions such as assisted driving and 

automatic driving; Independent research and 

development of safety standards, 

communication standards. 

Tax 

“PR China 

Vehicle Purchase 

Tax Law”[10] 

Ministry of Finance (MoF), 

Taxation Bureau (TxB) 

For eligible EV, vehicle purchase tax will be 

exempted or reduced 
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Category 
Policies Summary 

Policy Title  Authority Key Issues 

Subsidy 

“Notice on 

Liquidation of 

New Energy 

Vehicle Subsidy 

Funds in 

2016”[11] 

MoF, MIT, DRC 

EV purchased by non-individual users may 

also apply for subsidies, which require a 

cumulative travel of over 30,000 kilometers. 

Subsidy standards and technical requirements 

are implemented on an annual basis in 

accordance with the driving permit. 

Facilities 

“Guidance on 

Promoting Energy 

Storage 

Technology and 

Industrial 

Development”[12] 

MoF, Energy Bureau 

(EnB), MIIT, DRC, MST 

Multi-angle to promote the construction and 

development of supporting infrastructure for 

smart charging, power batteries and 

communication base stations of new energy 

vehicles. Improve battery life cycle 

management, give power battery gradient use, 

and improve energy efficiency. 

Standards 

“Promote the 

development plan 

of the automotive 

power battery 

industry” 

[13] 

MoF, MIIT, DRC, MST 

Improve the quality of new energy vehicle 

batteries, research and promote the application 

of a new generation of lithium-ion automotive 

power batteries; develop and test new battery 

systems with chemical principles 

 

“New energy 

vehicle 

manufacturing 

enterprises and 

product access 

management 

regulations”[14] 

MIIT 

Increased access thresholds for new energy 

vehicles in research and development, design, 

production, sales, after-sales, safety, etc., and 

strengthened regulatory requirements 

Table 1 Brief summary of key policies for EV promotion in 2017 and 2018 

 

The table also contains comparative analysis of the 

key parts of each policy. The analysis focuses on the 

actual impact and application of the Greater Bay Area 

in Guangdong, Hong Kong and Macau. 

 

IV. POSITIVE CONTRUBITION IN 

SUSTAINABLE ENERGY AND GREEN 

FINANCE 

 

At the end of 2015, “green finance” was included in 

the “13th Five-Year Plan” of China, which clearly 

stated that the establishment of a green financial 

system, the development of green credit, green bonds, 

and the establishment of a green development fund 

[15]. In August 2016, the seven ministries and 

commissions including the People's Bank of China 

issued the “Guiding Opinions on Building a Green 

Financial System”, marking the official formation of 

China's national strategy for building a systemic 

green financial policy framework.  

 

In August 2017, the central government has approved 

the “Guiding Opinions on Building a Green Financial 

System”, pointing out that the development of green 

finance is an important measure to achieve green 

development and an important part of supply-side 

structural reform. At the same time, we must use 

green credit, green bonds, green stock indices and 

related products, green development funds, green 

insurance, carbon finance and other financial 

instruments and related policies to serve green 

development. 

 

China actively promotes the issuance of green bonds 

in the international market and has driven the global 

green bond market to flourish. In 2016, the scale of 

labeling green bonds issued in the Chinese bond 

market exceeded 200 billion yuan, accounting for the 

global circulation. Nearly 40%, it has become the 

world's largest green bond market. 

 

In the PRDA, the macro-economic foundation of 

green finance has been established very well. The 

PRDA has consistently maintained a stable inflation 

rate in the past few years, much better than other 

regions of China. The education level of the 

population is generally high, and the unemployment 

rate is at a low level for several consecutive years. In 

addition, its economic development has grown 

steadily, especially in innovative industries and 

services which is named as “new economic 

businesses”. It is particularly noteworthy that the 

financial situations of many cities in the PRDA are 

good enough to support the overall development 
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direction of the future economy, which provide 

precious opportunities in the region. 

 

It is difficult to reply only on the commercial 

activities to reveal the variables that can be used to 

measure the degree of green. Relying on economics 

or finance research is the correct path, yet requires 

enormous amount of work. It depends on 

interdisciplinary integration.Nowadays, the 

commercial costs of undertaking green finance 

business are very high. It is difficult to formulate the 

valuation of green. Thus, to obtain “green value” 

from the output will face to a lot of uncertainties and 

risks. Those risks may reduce public welfare. It is 

needed to identify the degree of environmental 

protection of each enterprise in a relatively 

transparent environment, and thus enable the 

economic behavior of enterprises. Such financial 

reporting system will also provide convenience in 

information disclosing. 

 

At present, China has become one of the world’s 

largest green debt issuers, and the types of green 

financial products are quite complete [16]. China’s 

economy is transforming into green development, and 

governments at all levels are very active in 

institutional innovation for green development. All of 

these provide a rare historical opportunity for our 

theoretical community to conduct original research on 

green finance. Guangzhou government has 

established a Green Finance Reform and Innovation 

Pilot Zone in June 2017 at Huadu District. In the past 

year, the Municipal Financial Bureau and Huadu 

District have closely focused on four major topics, 

namely: “the experimental field of green financial 

reform and innovation, the demonstration zone of 

coordinated development of green finance and green 

industry, the new platform for cooperation and 

development of the PRDA, and the assistance of the 

construction of the “Belt and Road” [17], in order to 

firmly grasp the main line of green financial services 

real economic development, to vigorously promote 

the innovation of green financial system mechanism, 

and to improve the ecological environment of green 

finance development. Up to now, the green financial 

zone has settled in 151 green institutions with a 

registered capital of 6.9 billion RMB. The green 

financial zone strives to fully realize bus 

electrification in Huadu district in near future and 

consider to construct green buildings during the 

process of regional development and urban renewal. 

The development of green finance has long-term 

characteristics. As an institutional arrangement, the 

green financial system mainly supports economic 

transformation to green through financial credit, 

green bonds, green stock indices and related products, 

green development funds, green insurance, carbon 

finance and other financial instruments and related 

policies. Its occurrence, development, and maturity 

require a long process of gradual development from 

scratch to construction, from small to large, and from 

shallow to deep. 

 

V. CHANLLENGES IN THE FUTURE 

 

In the future, the PRDA of China will strengthen its 

links with the mainland industry and achieve strategic 

goals in the economic cooperation between Hong 

Kong and Macao and the Mainland, to maintain 

steady economic growth and to build a green and 

healthy sustainable development zone. At the same 

time, the PRDA has been entitled unique 

geographical location and legal system advantages. 

Hong Kong’s role as an important shipping center in 

the world, and a global economic exchange for “Belts 

and Roads” Initiatives, and a hub to “go global” for 

Chinese enterprises. The PRDA will take a leading 

role in the "National Manufacturing 2025" and other 

national plans as well. 

 

Challenge 1: Cost of production 

In October 2017, UBS released a report on consumer 

acceptance of electric vehicles [18]. The report 

selected consumers from the world’s major auto 

markets as the survey targets, and finally found that 

consumers are mainly for pure electric vehicles. 

Concerns focus on high prices, limited cruising range, 

insufficient number of charging stations, and short 

battery life. Among them, the high price is the 

primary reason why most people are not willing to 

buy electric cars.A survey conducted by Goldman 

Sachs in 2016 [19] also found that 50% of consumers 

believe that the high price is the main factor affecting 

the purchase of electric vehicles, followed by limited 

cruising range and insufficient charging. 

 

Challenge 2: Cruising range 

In the case of the same external conditions such as 

vehicle weight and temperature, the cruising range of 

the electric vehicle is mainly determined by the 

battery capacity. The larger the battery capacity, the 

higher the cruising range. Under normal 

circumstances, the mileage of one-degree electricity 

is 6-7 kilometers. Therefore, the electric vehicle must 

achieve a higher cruising range. On the one hand, it 

can increase the battery capacity of the bicycle. On 

the other hand, the volume and weight of the battery 

that can be carried by the bicycle are always limited, 

by increasing the unit volume or weight of the 

battery. The amount of energy that can be carried (ie, 

energy density) can also increase overall battery 

capacity. The core of the former is the cost issue, and 

the core of the latter is the technical and material 

issues. 

 

Challenges 3: Charging facilities 

Although the number of charging facilities in China 

has increased, it is still unable to catch up with the 

rapid growth of electric vehicles on the road. At 

present, the main factors restricting the construction 
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of charging facilities include long power access 

period and high cost, difficulty in installing 

measurement meters, tight urban land supply at the 

present stage, and difficulty in site selection. In 

addition, private construction of charging facilities 

also faces to some other problems, such as 

construction quality, reporting standards, and auditing 

issues. The filing process is extremely time 

consuming. In terms of charging operation services, 

there are also technical challenges like 

interconnection of online payment system, switching 

between new and old systems, payment safety issues, 

etc. Currently it is difficult for private enterprises to 

make profits through investing in charging stations. 

 

The development of the whole industrial chain of new 

energy vehicles can not only effectively utilize the 

technological innovation advantages of the PRDA, 

but also promote the employment and cultivation of 

high-tech talents. Infrastructure and transportation 

facilities are among the most important types of 

investment in economic exchanges and cooperation 

between countries and regions along the “Belts and 

Roads” Initiatives. New energy vehicles could meet 

the requirements of such investment cooperation. At 

the same time, “Made in China 2025” also puts 

higher requirements on the production design 

capabilities of new energy vehicles. The innovative 

design and production capacity of new energy 

vehicles in the PRDA has been greatly improved. 

Great progress in important areas such as EV 

charging and discharging technology, battery safety 

management model, and combination of electric 

vehicle and power grid technology need to be 

achieved in future.  

 

VI. CONCLUSION 

 

We suggest the PRDA continuously attract high-tech 

talents to create scientific and technological values 

and realize the combination of production, education 

and research.  

 

The PRDA is with solid market economy and 

financial industry foundation. Future policies may 

consider setting up an innovation development fund 

to encourage high-tech industry innovative research 

works. Such funds may be jointly established and 

managed by the government, new energy companies, 

and financial institutions. The government could 

encourage high-tech industry to innovate in science 

and technology, to combine production, education, 

and research by injecting seed funds. All those 

suggestions are closely related with talent and 

intelligent exchange. The future policy of the PRDA 

could also consider to strengthen exchanges between 

the various places, encouraging Hong Kong and 

Macao to invest in Guangdong and start a new 

economy, and encourage high-tech people from the 

Mainland to study and exchange in Hong Kong and 

Macao. Mutual investment will be established. By 

exploring the development space of start-ups and 

small-to-micro enterprises, youth entrepreneurship 

and employment rate in the PRDA will be largely 

promoted. 
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