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Abstract. Because of global warming, energy shortages, and other issues, new 

energy vehicles have become the top choice for more and more people when 

buying a car. As new energy vehicle technology keeps getting better and better, 

and people start to see the benefits of new energy vehicles, like lower fuel costs, 

more comfort, and more in-car tech, the public is starting to accept the fact that 

new energy vehicles are replacing traditional fuel vehicles. However, purchasing 

complementary insurance for new energy vehicles has become a very different 

problem. This paper analyses the issues of high premiums and pricing difficulties 

in new energy vehicle insurance through a review of multiple relevant articles. It 

identifies the causes of high premiums, high accident rates, and high claim ratios, 

primarily attributed to the high maintenance costs of new energy vehicles, the 

rise of the ride-hailing industry, increasing claim risks, and data barriers within 

the insurance industry. In response to this, this paper draws on the UBI dynamic 

pricing model in the United States and proposes risk classification, separation of 

vehicles and batteries, and government policy support in response to the 

shortcomings of China's current insurance system. This paper can provide some 

reference for the development of new energy insurance in China. 

Keywords: New Energy Vehicle Insurance, Dynamic Pricing, Repair Costs, 

Separation of Vehicle and Battery. 

1 Introduction 

Since 2015, China has consistently ranked first in the world in terms of new energy 

vehicle sales. The market is huge and has shown explosive growth, with production 

reaching 794,000 vehicles in 2017, bringing new opportunities for new energy vehicle 

insurance [1]. By the end of 2022, China's new energy vehicle ownership exceeded half 

of the global total, with pure electric buses accounting for more than 95% of the market 

share, a position of monopoly [2]. However, although the new energy vehicle industry 

is booming, most existing traditional insurance products lack specificity and cannot 

meet market demand. Furthermore, because they fail to satisfy consumers, this has led 

to a decline in related insurance sales and a decrease in consumer trust [3]. Consumers 
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believe that premiums are too high, while insurance companies believe that underwrit-

ing loss rates are too high, making it extremely difficult to insure and underwrite new 

energy vehicles. 

The dual credit policy was officially implemented in 2018, greatly promoting the 

development of new energy vehicles. It aims to promote the energy transition of the 

automotive industry through credit accumulation, carry-over, or trading. The policy 

mainly stipulates the calculation of CAFC credits and NEV credits through algorithms. 

These credits are used to evaluate companies' development and use of new energy 

sources, thereby promoting cooperation between traditional companies and new energy 

companies [4]. Subsequently, the General Office of the State Council issued relevant 

policies, mainly concerning tax and financial exemptions, transportation support, and 

national research programs [5]. These policies enabled new energy vehicles to rapidly 

capture the market and provided enormous opportunities for motor insurance compa-

nies. At the end of 2021, relevant policies established special additional terms, forming 

a unique pricing system for new energy vehicles. These terms clearly define and expand 

the scope of insurance for new energy vehicles and also add special additional insurance 

[6]. However, due to the technical specificity of new energy vehicles and the limited 

availability of data collection, there are obvious problems with related insurance. To 

alleviate these issues, the Financial Regulatory Administration issued guidelines em-

phasising the need to reasonably reduce repair costs for new energy vehicles and guide 

the establishment of a high-payout risk mechanism, so that prices match risks and dy-

namic pricing is implemented [7]. On 25 January 2025, the ‘Good Car Insurance’ plat-

form was officially launched. Its main function is to compel insurance companies to 

provide coverage and prohibit them from refusing to insure. Car owners can directly 

purchase insurance through this platform [8]. New energy vehicle insurance faces the 

‘three highs’ issues of high accident rates, high claim ratios, and high premiums. New 

energy vehicles, due to their low fuel costs and superior performance, have higher usage 

rates. Combined with specific factors, this has driven up accident rates: in 2024, new 

energy commercial vehicles accounted for over 10% of the total, with high usage in-

tensity; owners are primarily under 35 years old, accounting for over 14% of the total, 

with short driving experience and insufficient expertise; new features such as intelligent 

driving assistance have also caused some drivers to feel unaccustomed [8]. High acci-

dent rates indirectly drive-up claims ratios. Key factors include a high proportion of 

new vehicles, high repair costs, the difficulty of repairing power batteries, closed repair 

authorisation models adopted by companies, and high parts and labour costs. Special 

designs such as Tesla's monocoque body also increase claims costs. Data from 2024 

shows that the industry insured 31.05 million new energy vehicles, with premiums of 

140.9 billion yuan, but incurred a loss of 5.7 billion yuan. Among 2,795 vehicle models, 

137 had a claims ratio exceeding 100% [7]. High premiums stem from short-term ac-

cumulation of driving data and policy terms leading to pricing miscalculations, com-

pounded by high accident rates and repair costs. Based on this, the main focus of this 

paper is to study the potential shortcomings of new energy insurance in China's current 

environment and explore areas for improvement. Currently, China's new energy devel-

opment is booming, but there is still considerable controversy surrounding the blind 
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spots of new energy insurance and the formulation of plans and pricing schemes. This 

article can provide some references on pricing methods and ways to optimise insurance. 

2 Differences between Special Terms for New Energy Vehicle 

Insurance and Traditional Vehicle Insurance 

New energy vehicles differ structurally from traditional vehicles, and traditional vehicle 

insurance cannot meet their needs. Core technologies such as motors, batteries, and 

charging facilities are more complex and costly than those of traditional vehicles. Fur-

thermore, due to insufficient insurance data, the risks associated with battery ageing are 

uncertain, and national policies are constantly changing, making insurance pricing more 

difficult [9]. However, compared to traditional insurance, new energy vehicle insurance 

has roughly the same types of coverage, but includes specific clauses. Traditional fuel 

vehicle insurance policies include 14 types of coverage, while new energy vehicle in-

surance policies include 16 types. The basic coverage is largely the same, but new en-

ergy vehicle insurance retains 9 of the additional coverage options from traditional ve-

hicle insurance, removes one, and adds three new additional coverage options: network 

failure loss insurance, self-use charging station loss insurance, and self-use charging 

station liability insurance, thereby reducing the risk of losses for new energy vehicles 

[6]. According to the relevant provisions issued by the China Insurance Association in 

December 2021, these provisions have established comprehensive coverage for the 

‘three-electric’ system (i.e., ‘battery and energy storage system, motor and drive sys-

tem, and other control systems’), as well as the body of new energy vehicles and their 

associated charging stations. They explicitly include accidents caused by ‘fire and com-

bustion,’ and have added the “charging” process to the definition of usage, as well as 

defined technical terms such as ‘battery degradation’ and delineated the scope of re-

sponsibility [10]. Battery degradation" and other technical terms and scope of liability 

during the use of new energy vehicles [10]. 

3 Deep Blind Spot Empirical Evidence 

3.1 Hybrid Technology 

There is a type of plug-in hybrid vehicle among new energy vehicles that combine two 

major systems: an internal combustion engine and an electric system. Compared to con-

ventional pure electric vehicles and fuel cell vehicles, plug-in hybrid vehicles are char-

acterised by complex structures, high maintenance costs, and difficult repairs. Addi-

tionally, plug-in hybrid vehicles typically have large battery packs and high-voltage 

electrical systems. In the event of an accident-causing battery damage, there is a signif-

icant safety risk [11]. Therefore, the adoption of dual technologies poses greater obsta-

cles to determining insurance rates. Insurance companies need to collect more data, 

drawing on traditional insurance methods while also developing targeted insurance 

products based on the unique characteristics of new energy vehicles.  
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3.2 Ride-Hailing Scenario 

Ride-hailing services are widely popular in China, but due to insufficient regulatory 

oversight and low entry barriers for drivers, there are significant safety risks in this 

industry. Additionally, China has a high proportion of operational vehicles, leading to 

increased usage time, higher accident rates, and elevated insurance premiums. Accord-

ing to statistics from the National Big Data Alliance for New Energy Vehicles, the av-

erage mileage of new energy vehicles is approximately twice that of traditional vehicles 

[9]. Furthermore, some ride-hailing vehicles operate on a non-commercial basis. The 

insurance premiums and compensation costs for commercial and non-commercial new 

energy vehicles differ, indirectly affecting the determination of insurance premiums 

[11]. 

4 Analysis of the Reasonableness of High Premiums: 

Quantitative Attribution of Repair Costs, Claims Ratios, and 

Data Barriers 

Whether the high insurance premiums for new energy vehicles are unreasonable is open 

to debate. According to data from China Insurance Information Technology Co., Ltd., 

insurance costs for traditional petrol vehicles are on average 21% higher than those for 

new energy vehicles. In terms of average insurance premiums per vehicle, new energy 

vehicles are approximately 2,000 yuan higher than other types of vehicles [9]. The high 

cost of insurance for new energy vehicles can be attributed to three factors. First, the 

repair costs for new energy vehicles are excessively high, and repairs are more difficult 

compared to traditional vehicles. Key components of new energy vehicles, such as bat-

teries and drive motors, account for more than half of the total vehicle cost. Due to their 

highly integrated design and the immaturity of component technology, in the event of 

a collision or natural disaster, repairs often require the replacement of entire compo-

nents, thereby increasing the cost of minor accidents [12].  

Furthermore, China will completely phase out subsidies for new energy vehicles af-

ter 2020. If a large number of batteries degrade or become damaged, this could lead to 

an increase rather than a decrease in battery prices [13]. In addition, due to rising prices 

for raw materials used in power batteries, shortages of lithium-ion batteries and chip-

related components could indirectly lead to an increase in insurance premiums [2]. Ad-

ditionally, in terms of standardisation for new energy vehicles, processes such as bat-

tery cycle life assessment and software risk management have not yet been established 

uniform standards, and the claims settlement process remains relatively complex and 

lacks standardisation [9]. Moreover, electronics, vehicle bodies, and engines remain 

key areas of patent focus, with technical barriers and insufficient component supply 

existing between different manufacturers [10]. The authorised repair model is adopted 

by most new energy vehicle companies and power battery companies, with relatively 

closed repair systems between different companies and third-party stores yet to de-

velop, leading to relatively high overall repair costs [5]. Secondly, high claims ratios 

also lead to high premiums. Industry research data shows that the current claims ratio 
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for new energy vehicles in China is around 85%, and the ride-hailing sector is relatively 

ambiguous. Many vehicle owners ensure their vehicles as non-commercial vehicles, 

but in reality, use them for commercial purposes, with claims ratios as high as 170% 

for such vehicles [12]. In addition, BYD is the only new energy vehicle manufacturer 

in China that wholly owns a property and casualty insurance company. However, in 

2024, BYD Property and Casualty Insurance's combined ratio reached 308.81%, and 

its combined claims ratio reached 233.92%, far exceeding the average level [11]. Third, 

there are data barriers in the new energy vehicle insurance industry. New energy vehi-

cles and traditional vehicles differ greatly in terms of risk due to differences in technol-

ogy and components used. Therefore, traditional vehicle data cannot be fully applied. 

Although a data foundation for new energy vehicle-specific insurance products has 

been developed in recent years, it has not yet reached a systematic standard [12]. At the 

same time, there are obstacles to the sharing of new energy vehicle insurance data. This 

is because the user driving data and claims data of new energy vehicles involve cus-

tomer privacy, making it impossible for insurance companies to accumulate compre-

hensive data. In addition, due to industry competition, it is difficult to achieve complete 

sharing of customer data [12].  

5 International Experience 

Usage-Based Insurance (UBI) is a new dynamic pricing model used by car insurance 

companies to collect driver data and accurately reflect the risk level of drivers based on 

their driving behaviour and habits in order to assess premiums [14]. This pricing model 

differs from traditional insurance, which determines car insurance premiums based on 

past damage rates. It addresses the shortcomings of current pricing difficulties caused 

by insufficient data and the special nature of new energy vehicle technology. The model 

uses digital technology to develop personalised pricing for car insurance, providing an-

other option for new energy vehicle insurance [15]. This technology is widely used in 

the US insurance industry, and its advantages are obvious. For drivers, owners of new 

energy vehicles can identify driving errors and improve their driving habits, thereby 

obtaining lower premiums than before (based on the traditional pricing model) [16]. 

This technology is widely used in the US insurance industry, and its advantages are 

obvious. For drivers, owners of new energy vehicles can identify driving errors and 

improve their driving habits, thereby obtaining lower premiums than before (based on 

the traditional pricing model) [16]. Currently, China has not fully implemented differ-

entiated insurance rates, which limits the profitability of the UBI car insurance model. 

Furthermore, as there is no legal requirement to install in-vehicle devices in China, this 

creates obstacles to data sharing [14]. However, as China's vehicle-to-everything (V2X) 

technology continues to mature, the application of usage-based insurance (UBI) tech-

nology has gained significant attention. Leading V2X companies such as Beidou Star 

Navigation and Gaode are conducting research on high-precision map positioning, lay-

ing the groundwork for accurate location services required for UBI implementation 

[15]. Existing UBI products, such as the ‘LuBi’ UBI product launched by Dingran 

Technology's Li Xin, have a profound understanding of China's current motor insurance 
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landscape. Their pricing is based on data collected via the OBD (On-Board Diagnostic 

System) and analysed to provide precise pricing tailored to the insured's driving behav-

iour [15]. However, the UBI model still has some drawbacks and challenges, such as 

the potential misuse of user privacy data for other purposes, and the fact that users may 

be tempted to engage in dangerous driving in order to achieve a higher score due to the 

difficulty in defining scoring criteria [16]. Additionally, developing UBI is costly be-

cause insurance companies lack the necessary technology for new energy vehicles, 

which may attract investment and research from new energy vehicle development com-

panies. This could place insurance companies at the bottom of the UBI supply chain, 

diluting profits [15], and may not align with the expectation of cost reduction. In reality, 

costs may not differ significantly from the original model.  

6 Optimisation Path 

6.1 Risk Classification System Design 

New energy vehicles have unique technical characteristics, data barriers, non-standard-

ised parts models, and supply monopolies, making it difficult to assess their risk rates. 

A risk grading system can effectively divide risk levels, insurance premium rates, and 

compensation amounts into clear categories, reducing conflicts caused by vague insur-

ance pricing boundaries. To accurately identify risk levels, insurance companies can 

strengthen their data detection systems and establish data sharing platforms, utilising 

artificial intelligence and big data models to perform accurate pricing analyses on data. 

This will enable them to better address risk issues caused by differences and obtain 

more accurate decision support [17]. Simultaneously, to establish a three-dimensional 

pricing system, it is necessary to supplement data such as new energy vehicle models 

and policyholder information, as well as vehicle usage frequency and driver behaviour 

data, to conduct a three-dimensional risk assessment and grading [9].  

6.2 Vehicle-Battery Separation Insurance Model 

‘Separation of vehicle and battery’ is a separate insurance method for new energy ve-

hicles. When purchasing a vehicle, owners do not need to pay for the battery price, but 

instead obtain battery usage rights through a leasing model. Battery ownership belongs 

to the vehicle manufacturer or a third-party operator. This model can effectively allevi-

ate issues such as battery degradation and inability to upgrade and can reduce consumer 

vehicle purchase costs [5]. For example, NIO offers a battery leasing service where 

customers do not purchase battery when buying a car but lease it on a monthly basis 

and enjoy free charging and replacement services [3]. Additionally, since this situation 

may lead to ambiguity regarding the ownership of the vehicle body and battery, insur-

ance companies may consider offering battery insurance as a separate add-on policy. 

This would help clarify liability, provide more flexible insurance options for both ve-

hicle owners and insurance companies, and reduce issues such as pricing ambiguity 

caused by treating the two as a single entity [9].  
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6.3 Government Policy Support 

Since the insurance industry involves a lot of sensitive user data, the government needs 

to establish effective market supervision mechanisms. Insurance regulatory authorities 

can formulate more detailed and targeted protection regulations based on laws such as 

the Cybersecurity Law to supervise the entire process of data information, control the 

scope of data use, prevent data leakage and abuse, and utilise blockchain technology to 

prevent data tampering or theft, thereby enhancing user trust in insurance companies 

[9]. Secondly, the government can provide fiscal policies in the early stages to reduce 

taxes, alleviate the operational pressure on insurance companies, enhance their opera-

tional enthusiasm, and provide subsidies to consumers to increase their demand for new 

energy insurance products [9]. Thirdly, the government should also encourage techno-

logical innovation, provide financial support for related insurance technologies, 

strengthen cooperation between different institutions, and build an open platform for 

free communication [18]. Finally, the government should prevent unfair competition, 

provide policy guidance to small and medium-sized insurance companies, adopt differ-

entiated competition strategies, enable them to underwrite specific vehicle models in 

niche markets, and screen customer groups, thereby enabling targeted product devel-

opment [12].  

7 Conclusion 

This paper conducts a comparative analysis of the shortcomings of China's current new 

energy vehicle insurance system and its differences from traditional insurance. It spe-

cifically summarises that the new energy vehicle insurance industry in China faces is-

sues such as high premiums, high claim rates, and high payout ratios. These issues are 

primarily attributed to the high maintenance costs of new energy vehicles, the lack of 

standardised parts specifications, the high proportion of operational vehicles, limited 

data collection by companies, and the adoption of innovative technologies in new en-

ergy vehicles that drivers struggle to adapt to, leading to higher accident rates. To ad-

dress these shortcomings, this paper mentions the widely adopted UBI dynamic pricing 

model within the industry, which can be applied to domestic insurance products and 

fully incorporates the characteristics of new energy vehicles. Additionally, the paper 

discusses risk grading models and vehicle-battery separation models, which can help 

resolve the challenges of pricing in the insurance industry. For future in-depth research, 

it is essential to focus on how to construct the specific structure and elements of risk 

grading models, while considering the applicability of UBI model theories based on 

domestic conditions. 

References 

1  Liu W, Yi H: What Affects the Diffusion of New Energy Vehicles Financial Subsidy Pol-

icy? Evidence from Chinese Cities. International journal of environmental research and pub-

lic health 17(3), 726 (2020) 

. 



  

 

 

2 Li X, Peng Y, He Q, He H, Xue S: Development of New-Energy Vehicles under the Carbon 

Peaking and Carbon Neutrality Strategy in China. Sustainability 15(9), 7725 (2023) 

. 

3 Fan Y: Research on Insurance Empowering New Energy Vehicles under the Background of 

Automobile Direct Sales Mode. Academic Journal of Business & Management 5(22), 138–

143 (2023) 

. 

4 Junmin W, Jiali Q: A Tripartite evolutionary game study on collaborative innovation of new 

energy vehicle enterprises, traditional enterprises and government under the dual integration 

policy. Journal of Technology Economics 43(2), 22–32 (2024) 

. 

5 Yunyao Z, Yuantao X: Challenges and Innovations in New Energy Vehicle Insurance. Chi-

nese finance (01), 63–65 (2024) 

. 

6 Chenqi L: Research on the Development Dilemmas and Strategies of New Energy Vehicle 

Insurance. Economic Outlook the Bohai Sea (10), 71–74 (2024) 

. 

7 Chaoge N: New energy vehicle insurance is in a hurry to raise its prices. China Economic 

Weekly (07), 70–71 (2025) 

. 

8 Yunyun S: Losses, high premiums - the problems of new energy vehicle insurance remain 

to be solved. Auto Review (03), 11–14 (2025) 

. 

9 Jincheng T, Siqi L: Research on the Innovative Development of Insurance for New Energy 

Vehicles in China. Journal of Regional Financial Research (02), 21–30 (2025) 

. 

10 Minmin X, Qianqian Y: New Energy Automobile Insurance Risk Research. Proceedings of 

the 2023 China International Conference on Insurance and Risk Management, 207–219 

(2023) 

. 

11 Yali Z: Research on Risk Analysis and Optimization Countermeasures of New Energy Ve-

hicles from the Perspective of Insurance. Auto Time (12), 145–150 (2025) 

. 

12  Siwei C, Jing S: Development Status, Existing Problems and Countermeasures of China's 

New Energy Vehicle Insurance. ZheJiang Finance (12), 63–71 (2024) 

. 

13 Liu Z, Liu X, Hao H, Zhao F, Amer A A, Babiker H: Research on the Critical Issues for 

Power Battery Reusing of New Energy Vehicles in China. Energies 13(8), 1932 (2020) 

. 

14 Tongtong Y, Jun G: Analysis of the Application of UBI Insurance in China's New Energy 

Vehicle Insurance Market. Special Zone Economy (11), 61–64 (2024) 

. 

15 Zhuangting L, Jianing X, Senghui L, Fei H: Research on the Application of UBI in New 

Energy Vehicles. Auto Time (05), 94–99 (2023) 

. 

16 Quintero J, Railean A, Benenson Z: Acceptance factors of car insurance innovations: The 

case of Usage-Based Insurance. Journal of Traffic and Logistics Engineering 8(2), 1–11 

(2020) 

. 

17 Guoxing F: Problem Analysis and Countermeasures for New Energy Vehicle Insurance. 

Logistics Sci-Tech 48(12), 37–39 (2025) 

. 

18 Jincheng T, Siwen X: The Development Challenges and Innovation Strategies of New En-

ergy Vehicle Insurance. Chinese Insurance (05), 29–33 (2024) 

. 

 
Identifying Blind Spots and Optimisation Pathways in Special …             751



 
752             S. Wang

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	Identifying Blind Spots and Optimisation Pathways in Special Insurance Terms for New Energy Vehicles: A perspective Based on Risk Grading and Dynamic Pricing



