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Abstract 
The development of new energy vehicles in Hainan Province is a specific measure to 
promote the strategy of establishing an ecological province. It is an integral part of 
building a free trade port, a national ecological civilization pilot area, and accelerating 
the construction of a beautiful new Hainan. With the rapid growth of the number of new 
energy vehicles in Hainan Province, the number of retired power batteries is also 
gradually increasing. It is estimated that the total number of retired power batteries in 
Hainan Province will reach 39.9GWh from 2025 to 2030, with a total of about 320,000 
tons. For example, the development and implementation of the cascade utilization and 
recycling industry of power batteries can not only eliminate the pollution of power 
batteries to the environment but also reduce the cost of energy storage for new energy 
power generation and also generate corresponding economic and social value, and 
promote new technologies throughout Hainan. The construction of energy vehicles and 
the ecological civilization pilot area is significant. 
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1. Introduction 

In recent years, Hainan has continued introducing policies and measures to accelerate 
infrastructure construction and cultivate a new energy vehicle consumption market. During the 
"13th Five-Year Plan" period, the average annual growth rate (71%) of Hainan's new energy 
vehicle ownership ranked first in the country. As of June 2022, the total number of new energy 
vehicles in Hainan Province has reached 159,000, and the share of new energy vehicles has 
reached 8.9%, which is 2.8 times the national average. 3.23%[2]), the proportion of the 
ownership is second only to Shanghai, Beijing, and other cities, the proportion of the ownership 
is in the forefront of the country, and it is firmly in the "first square" of the country. With the 
rapid growth of the number of new energy vehicles in Hainan Province, the number of retired 
power batteries is also gradually increasing. It is estimated that the number of new energy 
vehicles in Hainan Province will exceed 400,000 in 2025 and 1.3 million in 2030. It is expected 
that in 2025, the first batch of power batteries put into the market will usher in a "wave of 
retirement." With many new energy vehicle power batteries entering the end of life, how to deal 
with retired batteries has become an imminent development problem. Retired batteries may 
not only be energy carriers but also cause heavy environmental burdens. Therefore, it is also 
significant to research the recycling and utilization of decommissioned batteries for new energy 
vehicles in Hainan Province to protect the ecological environment and social security and 
improve the comprehensive utilization of resources. 
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2. Basic Situation 

(1) The promotion of new energy vehicles in Hainan Province has surged, and the climax of 
power battery retirement is coming. Since 2019, the promotion volume in Hainan Province has 
increased sharply and maintained an exponential growth trend. As of June 2022, the total 
number of new energy vehicles in Hainan Province has reached 159,000. Hainan Province 
expects that by 2030, the province's promotion of new energy vehicles will exceed 130 10,000 
vehicles. At the same time, battery retirement will gradually enter the peak with the rapid 
development of new energy vehicles. It is expected that the retired power batteries in Hainan 
Province will reach 3.07GWh, 3.97GWh, 4.99GWh, 6.13GWh, 7.09GWh, and 8.36GWh 
respectively in 2025-2030, and the total amount will reach 39.9GWh, a total of about 320,000 
tons. See Table 1 for detailed and estimated data on the number of new energy vehicles/power 
batteries in Hainan Province and their retirement. The demand for the recycling of retired 
power batteries is becoming increasingly urgent, and with the development of new energy 
vehicles and the passage of time, the pressure market for power lithium battery recycling will 
increase. The retirement of batteries in the energy storage field will also increase yearly. The 
total amount of batteries needs to be planned as soon as possible for battery recycling, cascade 
utilization, and recycling., see Table 1. 
 
Table 1. New energy vehicle/power battery ownership and retirement survey and estimation 

in Hainan Province 
serial 
number category 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

1 

New energy 
vehicle 

ownership 
(10,000 units) 

6.4 12.3 18.2 26.2 36.2 48.2 62.2 78.2 96.2 111.2 131.2 

2 
Total battery 

capacity (Gwh) 3.26  6.27  9.28  13.36  18.46  24.58  31.72  39.88  49.06  56.71  66.91  

3 

Estimated 
retirement 

battery capacity 
(Gwh) 

0.41  0.78  1.16  1.67  2.31  3.07  3.97  4.99  6.13  7.09  8.36  

4 

Estimated total 
number of 

retired batteries 
(10,000 tons) 

0.33  0.63  0.93  1.34  1.85  2.46  3.17  3.99  4.91  5.67  6.69  

 
(2) Hainan Province has initially issued policies and standards for the cascade utilization and 
recycling of power batteries. In order to strengthen the prevention and control of waste battery 
pollution, regulate the collection and transfer management of waste batteries in Hainan 
Province, regulate the development of the battery recycling industry, and avoid secondary 
pollution and unsafe incidents caused by batteries, several policies and guidelines have been 
issued. Including: On April 22, 2019, the Hainan Provincial Department of Ecology and 
Environment, the Hainan Provincial Department of Transportation, the Hainan Provincial 
Public Security Department, and the Hainan Maritime Safety Administration jointly issued the 
"Concentration, Collection and Cross-regional Transfer System for Lead Battery Manufacturers 
in Hainan Province." Notice of the Pilot Work Plan"; on November 20, 2019, the Hainan 
Provincial Department of Industry and Information Technology issued the "Guiding Opinions 
on Further Doing a Good Job in Recycling New Energy Vehicle Power Batteries" (Qiong Gong 
Xin Gui [2019] No. 3); On September 2, 2021, the Hainan Provincial Department of Commerce, 
the Public Security Department, the Department of Ecology and Environment, the Department 
of Transportation, the Department of Industry and Information Technology, the Department of 
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Natural Resources and Planning, and the Market Supervision Administration jointly researched 
and issued the "Hainan Provincial Scrap Machines." Particular Action Plan for Recycling and 
Dismantling of Motor Vehicles (Qiong Shangjian [2021] No. 38). These documents have 
established a relevant policy system for the dismantling, cancellation, transfer, and recycling of 
retired power batteries for new energy vehicles in our province. 
(3) Hainan's energy structure reform and power battery energy storage have a decisive 
complementary role. Hainan is rich in clean energy resources such as solar photovoltaic, wind 
energy, tidal energy, natural gas, and nuclear power. It is expected that by 2030, the proportion 
of clean energy installations on the island will reach 80%, and the reform of the energy 
structure will also require many energy storage facilities to support. According to the Hainan 
Provincial Development and Reform Commission's "Notice on Launching the 2022 Hainan 
Province Centralized Photovoltaic Power Generation Parity Grid Project" (Qiongfa Gai Energy 
[2022] No. 12), "The scale of a single application project shall not exceed 100,000 kilowatts, 
and the supporting facilities shall be synchronously supported. Build not less than 10% of 
energy storage installations." The random fluctuation and intermittency of the wind-solar-
based new energy power generation system pose new challenges to the rapid and flexible 
adjustment of the power system. At the same time, the power grid must also solve the problems 
of power supply, safe and stable operation of the power grid, and efficient utilization of new 
energy. Therefore, it is necessary to select an energy storage method with fast response speed, 
high use efficiency, and rapid concentration among various energy storage modes to improve 
the load regulation capability of the power system comprehensively. Although the traditional 
pumped storage energy storage is substantial, it needs to choose a suitable site, and its energy 
release time is relatively long. The battery energy storage power station, known as a large-scale 
"charging treasure," has good high-rate discharge performance, is suitable for floating charge 
batteries, and has a low memory effect; and used batteries are concentrated and easy to be 
recycled on a large scale, which is conducive to protecting the environment. Battery energy 
storage can optimize the planning, design, operation, maintenance, and dispatch mode of clean 
energy power generation grids and quickly respond to power regulation needs. 

3. Problems and Difficulties 

(1) The retired battery recycling policy lacks integration and detailed rules support. Currently, 
the guidance on recycling and utilizing new energy vehicle power batteries in Hainan Province 
is only a continuation of the national policy. It has not been effectively integrated according to 
the local characteristics of Hainan Province, and detailed rules have not been supported at the 
implementation level. There is no practical action plan or action plan. As a result, the company's 
investment and business strategies are unclear, and it is impossible to leverage social resources 
to cultivate the Hainan market deeply. It is mainly reflected in the following three points. First, 
although the network that relies on the extended producer responsibility system for power 
battery recycling exists, the transportation cost is exceptionally high due to its small number 
and relatively scattered. Second, the distribution of new energy vehicles in Hainan Province is 
relatively concentrated, and the powerful batteries in remote areas have not yet achieved "all 
receivables," and there is a risk of the unclear flow of power batteries; third, there are 
enterprises without business licenses illegally engaged in the recycling of retired power 
batteries, bringing safety and environmental hazards. 
(2) The recycling mode of retired batteries is relatively simple. At present, there are two main 
routes for circulation in China. One is through the extended producer responsibility system 
required by the state. Most of the retired batteries in Hainan use the first mode to deliver the 
used batteries to the host manufacturers directly, and then the manufacturers entrust them to 
power battery manufacturers or qualified third-party enterprises for recycling. The recycling 
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cycle and path are long, but at present, the province's decommissioned batteries have not been 
mass-produced, the scale recovery rate is low, the contradiction has not been exposed, and the 
logistics cost is high, which does not promote the local economic development. 
(3) The current policy does not support recycling retired batteries. On September 16, 2019, the 
Hainan Provincial Development and Reform Commission issued the "Notice on Printing and 
Distributing the "Hainan Province Industrial Access Prohibition and Restriction Catalogue 
(2019 Edition)" (Qiong Fa Gai Industry [2019] No. 1043), No. 1043 in the document catalog (42) 
Requirements for comprehensive utilization of waste resources It is forbidden to build and 
expand (4210) The dismantling and recycling of old batteries in the processing of metal scraps 
and scraps, and restrictions are imposed on the recycling and crushing of decommissioned 
batteries for resource reuse. Although the Hainan Provincial Department of Industry and 
Information Technology and the Hainan Provincial Development and Reform Commission 
issued a special letter in March 2022 explaining the relevant items of the "Hainan Provincial 
Industrial Access Prohibition and Restriction Catalogue (2019 Edition)", it is clear that "the 
power of waste automobiles is The battery cascade utilization projects and enterprises should 
carry out scientific evaluation and provide corresponding support." However, the recycling 
industry of power batteries has not been released. It restricts the future development of the 
battery recycling industry in Hainan Province and the integrity of the industrial chain 
construction. 

4. Suggestions on the Coordinated Development of New Energy Vehicle 
Power Battery Recycling and Environmental Protection Industry 

(1) Plan and formulate relevant policies for the cascade utilization of retired batteries in 
advance, and improve the recycling management system. Thoroughly study the existing 
relevant policy system of the country, improve the relevant policies for the cascade utilization 
of batteries in line with the local energy structure needs and economic development needs of 
Hainan Province, and encourage the development of the battery cascade utilization industry; 
The actual power battery recycling standard system of the local industry, strict implementation 
of ecological and environmental protection laws and regulations, and standardizing and 
improving the management process and system of power battery recycling. Encourage the 
cascade utilization of power batteries to expand to application scenarios such as power energy 
storage, substations or communication base stations, low-speed and two-wheeled electric 
vehicles, offshore ships, etc., to meet the application of wind and solar power generation, UPS 
backup power, cost-sensitive vehicles and ships, small energy storage, etc. demand, make full 
use of the residual value of retired batteries, and improve the value preservation rate of new 
energy vehicles to promote the promotion and application of new energy vehicles. 
(2) Support the development of models for third-party companies to deal with retired batteries. 
Actively cultivate local enterprises on the island to set up local power battery recycling and 
recycling enterprises, cooperate with domestic third-party leading enterprises with recycling 
qualifications, support scrap factories to disassemble batteries and transfer them to local 
enterprises for disposal, and actively apply for national recycling licenses, and build Hainan's 
local industry brands become more prominent and more potent and serve as an essential 
supplement to the model of the extended producer responsibility system. At the same time, 
enterprises are encouraged to explore diversified business models, share recycling outlets, and 
form a multi-level and multi-modal market mechanism and closed-loop industrial chain of risk 
sharing and benefit sharing. Select a distribution center to carry out a recycling pilot, and for 
construction, research support measures such as special financial subsidies and credit 
subsidies for enterprises in the early stage of industry development. 
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(3) Study the possibility of breaking through the restrictions on the recycling of retired 
batteries in the Hainan Province Industrial Access Prohibition and Restriction Catalogue. 
Closely track the progress of critical technologies such as efficient and non-polluting physical 
dismantling technology for decommissioned batteries at home and abroad, efficient extraction 
of valuable metal elements, and harmless disposal of residual substances, and investigate and 
study resources such as positive and harmful materials, diaphragms, electrolytes and other 
resources in recycling. The mass production of recycling technologies, equipment, and 
processes, and in-depth research and evaluation of the impact of decommissioned battery 
recycling on Hainan's economy and environment, to demonstrate the restrictions on recycling 
and crushing decommissioned batteries for resource reuse. Deletion or revision can prepare 
for formulating forward-looking industrial policies that meet the requirements of Hainan's 
circular economy. Build a power battery cycle industry chain that integrates the secondary 
utilization of decommissioned batteries, recycling, and secondary utilization of recovered 
valuable metal resources and ultimately achieve economic, environmental, and social benefits. 
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