
Highlights in Science, Engineering and Technology ESMA 2024 

Volume 90 (2024)  

 

195 

The Development of China's New Energy Battery and 
Automotive Industry 

Yufeng Liu* 

School of Materials Science and Engineering, Harbin Institute of Technology, Shenzhen, 
Shenzhen, 518055, China 

* Corresponding Author Email: 220510126@stu.hit.edu.cn 

Abstract. This paper provides an in-depth analysis of the development of China's new energy 
battery and automotive industry, focusing on the transition from traditional vehicles to new energy 
vehicles (NEVs) due to global energy restructuring and environmental concerns. The Chinese 
government's significant policy support for NEVs and related power battery sectors is highlighted, 
emphasizing their role in reducing carbon emissions and promoting environmental conservation. The 
paper traces the evolution of China's new energy battery and automobile industry, characterized by 
rapid technological progress and strategic national support. It examines various battery technologies, 
including lead-acid, nickel-based, and lithium-ion batteries, each with unique benefits and challenges. 
Lithium-ion batteries, despite their high cost and safety concerns, are preferred for their superior 
energy density and cycle life. The current development status of the industry is discussed, 
addressing rapid growth, technological innovations, and challenges such as battery inconsistency, 
safety, and recycling. The paper emphasizes the significance of technological advancements in 
power batteries, drive motors, and NEV system configurations. Looking to the future, the paper 
anticipates continued growth in China's NEV and power battery sector, driven by technological 
innovations, policy support, and alignment with China's dual-carbon strategy. Challenges such as 
cost control, safety, and battery recycling are recognized as critical areas for future development. In 
conclusion, the paper asserts that while China's new energy battery and automobile industry is 
poised for significant growth, it faces multifaceted challenges that require collaborative efforts from 
the government, industry, and research bodies to ensure sustainable and safe advancement. 
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1. Introduction  

In the mounting weights of worldwide vitality rebuilding and natural preservation, conventional 

vehicles fueled by inner combustion motors are continuously yielding to the rise of modern vitality 

vehicles (NEVs). NEVs, recognized for their moo carbon outflows and eco-friendly nature, are rising 

as a essential division inside the car industry. The Chinese government prioritizes the headway of the 

NEV industry and has executed a comprehensive cluster of arrangements to reinforce the 

development of both unused vitality vehicles and related control battery divisions [1]. These activities 

not as it were emphasized China's commitment to changing its vitality blend and ensuring the 

environment but also lay a vigorous approach establishment for the quick development of the NEV 

advertise. Concurrently, the control battery, as the central component of NEVs, has seized the 

highlight by initiating industry advance through advancements in fundamental advances, including 

security, vitality thickness, cost-effectiveness, and life span [2, 3]. This paper will depict the current 

formative scene of the unused vitality battery and the car industry. This paper will investigate the 

industry's centrality, mechanical directions, and the cluster of challenges and prospects it experiences, 

set against the scenery of China's interesting national circumstances and arrangement environment. 

The point is to outfit a comprehensive basic system and verbalize the inquire about targets germane 

to this consider. 
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2. Development History  

China's modern vitality battery and car industry has experienced a energetic advancement 

characterized by quick mechanical advance. With the heightening worldwide request for NEVs, 

Chinese policymakers have supported bolster for the NEV and control battery division. The 

sanctioning of vital arranging and endowments at the national level has galvanized the industry's 

development. Innovative research and development (R&D) have yielded critical accomplishments 

within the improvement and execution of anode materials for NEV batteries, supporting changes in 

battery security and unwavering quality. Besides, in-depth investigations of specialized pathways and 

framework arrangements for the NEV industry have been instrumental in giving key mechanical 

heading. 

Fabric innovation propels, especially the sending of composite materials, have presented 

imaginative arrangements for vehicle lightweighting and natural maintainability, in spite of they show 

unused challenges in plan, fabricating, testing, and end-of-life administration. The security and 

reusing issues related with electric vehicle batteries are accepting expanding examination, with 

endeavors to refine reusing forms for exhausted batteries. Inquire about on battery materials is 

progressively centered on upgrading vitality thickness and execution to fulfill the progressed 

necessities for electric vehicle extend and security [4-6]. 

Compelling taken a toll administration and key optimization are basic to the NEV industry's 

advancement, empowering economic development through activities such as mineral asset 

improvement optimization, R&D cost-sharing, and R&D prepare effectiveness changes. Headways 

in battery wellbeing administration frameworks and the expectation of battery benefit life are vital 

for optimizing lithium-ion battery productivity and security [7, 8]. The natural and financial 

repercussions of battery recycling also warrant thought within the industry's headway. Prioritizing 

the investigate and fortress of security measures is essential to encourage the integration of lithium-

ion batteries within the car segment, whereas investigate into electrochemical vitality capacity 

innovation presenting modern openings and elements to the industry. 

Generally, the authentic direction of China's unused vitality battery and vehicle industry is checked 

by a complicated transaction of arrangement back, mechanical breakthroughs, and mechanical 

improvement, making a vigorous basis for a feasible, low-carbon transportation future. 

2.1. Lead-acid Batteries 

Truly, lead-acid batteries have been a critical vitality capacity gadget within the electric vehicle 

space, much obliged to their moo fetched, asset plenitude, and build up reusing forms. Be that as it 

may, the moo vitality thickness and restricted cycle life of lead-acid batteries, at the side the natural 

and wellbeing risks postured by lead, have required their progressive substitution by lithium-ion 

batteries with prevalent vitality densities and amplified cycle lives. Indeed, the move towards more 

progressed advances, lead-acid batteries proceed to be utilized in specific areas like vitality capacity 

arrangements and as starting control sources. The progressive decay within the utilize of lead-acid 

batteries inside the modern vitality vehicle division and battery industry highlights the impact of 

innovative headways and natural components on choosing battery materials. 

2.2. Nickel-based Batteries 

All through the advancement of modern vitality batteries and the car industry, nickel has been a 

significant component in selecting battery materials. Batteries made from nickel are prized for their 

tall vitality capacity, a key calculate for NEVs to attain longer driving ranges, and their vigorous cycle 

steadiness, upgrading battery life span. Be that as it may, the utilize of nickel isn't without its 

challenges. These incorporate higher costs, which affect the generally reasonableness of NEVs, and 

a chance of overheating or catching fire beneath extraordinary temperatures or when harmed. These 

dangers require progressed battery administration frameworks and thorough security measures. In 
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addition, reusing nickel in an ecologically inviting way remains a complex issue, calling for proficient 

reusing strategies to decrease environmental affect. 

Nickel is principal in progressing unused vitality battery innovation, but constant development and 

change is needed to address the loss and safety issues it causes. As investigate within the NEV 

segment advances, the center on upgrading nickel materials for way better execution and cost-

efficiency heighten. 

2.3. Lithium-ion Batteries 

Lithium-ion battery (LiB) materials constitute a pivotal component within the advancement of the 

unused vitality vehicle industry. The burgeoning request for high-performance battery materials, 

driven by the extending NEV showcase, has situated lithium-ion batteries as the favored choice due 

to their tall vitality thickness and prolonged cycle life. However, these materials are not without their 

challenges, counting the tall fetched and potential security dangers related with warm occurrences or 

mechanical harm. Additionally, the reusing of lithium-ion batteries could be a basic issue, as 

disgraceful transfer can lead to natural defilement [9]. 

In response to these challenges, the persistent investigation of modern battery materials and 

advances is underway to refine execution and security whereas too reducing costs. For occasion, 

leveraging composite materials can improve vehicle lightweighting, in this way making strides 

vitality proficiency and security. Expected investigate bearings for future battery materials 

incorporate examinations into cutting-edge cathode materials anticipated to fulfill electric vehicle 

necessities for a least 800-mile driving run whereas keeping up or improving vitality thickness, 

control yield, benefit life, taken a toll, and security. 

Conclusively, the progression of lithium-ion battery materials may be a driving constrain behind 

the advance of the modern vitality vehicle industry, confronting obstacles related to taken a toll, 

security, and natural contemplations. Determined innovative innovation and key optimization are 

expected to overcome these challenges, cultivating the maintainable improvement of the unused 

vitality vehicle industry. 

3. Development Status 

The Chinese unused energy battery and vehicle industry has experienced fast development in later 

a long time, backed by vigorous government approaches that have laid a solid establishment for its 

extension. As the NEV showcase proceeds to develop, advancements in control battery innovation 

have ended up basic in driving the industry forward. Investigate into the arrangement and execution 

of anode materials for NEV batteries has demonstrated fundamental for improving battery security 

and unwavering quality. Concurrently, issues of battery irregularity have surfaced, challenging both 

battery life expectancy and NEV security. 

Mechanical progressions inside the industry have been concentrated on control batteries, drive 

engines, and NEV framework arrangements, with the government supporting for the arrangement of 

mechanical advancement unions to cultivate breakthroughs. The appropriation of composite materials 

in vehicle fabricating is contributing to lighter, more energy-efficient, and more secure vehicles, 

whereas moreover handling emanations. 

The potential dangers and the recycling of electric vehicle batteries have too gathered critical 

consideration. Viable reusing hones are basic to moderating natural contamination and defending 

human wellbeing. Inquire about endeavors are progressively coordinated towards improving battery 

vitality thickness to meet the developing request for amplified electric vehicle run. 

In China's interest of a dual-carbon methodology, inquire about into fetched administration and 

key optimization inside the NEV industry has heightens. Such measures incorporate moving forward 

the advancement of mineral assets, sharing R&D consumptions, and defending household showcase 

share, all of which contribute to the dual-carbon targets. Moreover, the improvement of battery 

wellbeing administration frameworks and innovations for foreseeing the remaining valuable life of 
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lithium-ion batteries is crucial for secure and feasible battery utilization. The reusing of lithium-ion 

batteries in electric vehicles is accepting more noteworthy center, because it has the potential to 

decrease both vehicle costs and natural impacts. The consolidation of lithium-ion batteries within the 

car segment, in any case, presents modern security challenges that must be tended to through 

mechanical headways. 

In general, whereas China's unused vitality battery and car industry has made critical headway in 

terms of approach back, innovative advancement, natural security, and fetched administration, it 

proceeds to stand up to challenges related to mechanical courses, battery security, and reusing. The 

maintainable improvement of the industry pivots on mechanical breakthroughs and compelling 

mechanical management strategies [10]. 

3.1. Battery Anode Materials 

The execution of battery cathode materials could be a basic calculate influencing the vitality 

thickness, cycle life, and security of batteries within the modern vitality vehicle industry. As of now, 

lithium-ion batteries, known for their tall vitality thickness, toughness, and natural flexibility, are 

overwhelmingly utilized within the NEV segment. 

Different cathode materials are being inspected to cater to the expanding request for tall vitality 

thickness in electric vehicles. Lithium cobalt oxide is broadly utilized for its eminent particular 

vitality and steady cycling execution, in spite of the fact that its tall fetched and the shortage of cobalt 

assets posture challenges. Nickel-cobalt-manganese (NCM) and nickel-cobalt-aluminum (NCA) 

ternary materials are picking up footing due to their upgraded vitality thickness and reasonableness; 

in any case, their warm soundness and security angles require encourage change . Future inquire about 

on cathode materials is set to center on hoisting vitality thickness and security whereas at the same 

time diminishing costs. 

Graphite is the winning anode fabric choice, favored for its electrical conductivity and steady 

cycling execution. By the by, its constrained hypothetical capacity hampers its application in high-

energy thickness batteries. Silicon-based materials, with their tall hypothetical capacity, have 

emerged as a investigate central point, but they endure from critical volume extension amid charge 

and release cycles, contrarily influencing cycling steadiness. Hence, modern anode materials, 

counting tin-based and silicon-carbon composites, are beneath investigation to make strides battery 

vitality thickness and life expectancy. 

In conclusion, continuous inquire about and advancement into battery terminal materials are 

significant to the headway of the NEV industry. Future examinations will endure in seeking out novel 

materials to realize higher vitality thickness, amplified cycle life, and made strides security to meet 

the prerequisites for high-performance batteries in NEVs. Also, the cost-effectiveness and natural 

suggestions of terminal materials speak to critical regions for advance investigate. 

3.2. Particular Battery Advances in Utilize 

In China's new energy vehicle scene, the essential battery advances in utilize envelop lithium-ion, 

nickel-metal hydride, and lead-acid batteries. Lithium-ion batteries are favored for their predominant 

vitality thickness, life span, and high-temperature execution. In spite of these focal points, the 

generation costs for lithium-ion batteries are considerable, and they posture security dangers such as 

overheating or combustion beneath extreme conditions. Nickel-metal hydride batteries offer more 

develop generation forms, lower costs, and a better degree of security compared to lithium batteries. 

Lead-acid batteries, although well-sealed, drop brief in life cycle length and contribute to natural 

contamination. Innovative headways are provoking the advancement of the next era of cathode 

materials to make strides vitality thickness and security, adjusted with long run requests of the car 

industry. Furthermore, headways in battery wellbeing administration advances, such as the gray box 

approach, are enhancing the reliability of lithium-ion batteries and helping in anticipating their 

remaining life expectancy. In any case, fetched and security stay noteworthy challenges blocking the 

advance of China's modern vitality vehicle industry. 
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4. Future Trends  

In reaction to the escalating global request for modern vitality vehicles (NEVs), the Chinese 

government has actualized a plethora of steady policies to sustain both the NEV and the control 

battery segment. The execution of control battery frameworks, which are central to NEVs, altogether 

impacts vehicle security. Hence, the R&D of battery materials has gotten to be a foundation for 

mechanical movement. Future investigate endeavors will intensively concentrate on the upgrade of 

battery materials, focusing on enhancements in vitality thickness, life expectancy, cost-efficiency, 

and security. 

The direction of mechanical progressions within the NEV industry will pivot on novel 

improvements in battery innovation, drive engine development, and framework arrangement, 

whereas the integration of composite materials will offer modern roads for vehicle lightweighting and 

reinforcing natural qualifications. Battery reusing will moreover develop as a essential concern, 

where the foundation of viable reusing strategies will play a vital part in reducing environmental 

pollution and minimizing asset wastage. 

Besides, in arrangement with China's "dual-carbon" procedure, the center on taken a toll 

administration and vital optimization will get to be instrumental in impelling the economic 

advancement of the NEV industry. Propels in battery wellbeing administration frameworks and 

innovations for anticipating the remaining life anticipation of batteries will serve as shields for battery 

reliability and security. Subsequently, the advancement of China's unused vitality battery and car 

industry is set to be driven by a union of innovative development and vigorous approach back. 

4.1. Challenges in Advancement 

The progression of China's modern vitality battery and vehicle industry isn't without its challenges. 

One major challenge lies in controlling costs; the tall generation costs related with NEVs, especially 

control battery costs, posture critical obstacles to advertise competitiveness. In expansion, 

considerable R&D speculations and seriously competition inside core technological ranges request 

noteworthy budgetary backing and put hoisted desires on undertaking R&D capabilities. Battery 

security issues cannot be neglected either, as the potential for overheating or combustion postures 

dangers to human wellbeing and the environment. Addressing the pressing require for battery reusing 

is additionally basic, as dishonorable transfer can lead to natural harm, requiring the investigation of 

compelling reusing methods. Finally, the surging request for battery materials prompts concerns with 

respect to fabric supply affirmation and the evasion of asset deficiencies. To explore these challenges, 

collaborative innovation endeavors from the government, industry players, and investigate bodies are 

fundamental for the industry's economic growth [11]. 

4.2. Prospects for Development 

Future projections suggest that China's accentuation and speculation within the modern vitality 

vehicle and control battery industry are set to yield more broad scope of improvement. The specialized 

pathways and framework arrangements of NEVs are expected to be refined ceaselessly, driving to 

noteworthy enhancements in control battery execution markers such as vitality thickness, security, 

taken a toll, and life expectancy. Moreover, progressing inquire about in battery materials is 

anticipated to drive substantial advancements in battery execution, in this way upgrading the control 

capabilities of NEVs. Against the scenery of the dual-carbon technique, a center on taken a toll 

administration and key optimizations is slated to direct businesses towards the sustainable expansion 

of the NEV industry. Concurrently, headways in battery wellbeing administration and prescient 
innovations for remaining battery life will give robust support for battery constancy and support. Reusing 
activities for went through batteries will be tended to more successfully, contributing to diminished natural 

contamination and diminished costs for modern vitality vehicles. In summation, the prospects for the 
improvement of China's modern vitality battery and car industry are promising, situating it to play an 

imperative part in supporting the country's energy structure transformation and natural conservation 

endeavors. 
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5. Conclusion 

This paper has synthesized experiences from a cluster of investigate ponders on the development 

of modern vitality batteries and the automobile industry inside China, driving to the taking after 

conclusions: The progression of the unused vitality car industry could be a significant component of 

China's broader vitality move and natural security motivation. Control batteries, serving as the 

foundational innovation of unused vitality vehicles, are significant due to their effect on vehicle 

security, operational execution, and fetched productivity. As the advertise for unused vitality vehicles 

burgeons, reusing and the repurposing of batteries are getting to be progressively striking issues, 

requiring the development of successful reusing innovations and administration approaches to 

moderate natural concerns. Besides, R&D endeavors centering on battery materials are key to 

upgrading battery execution, with an accentuation on future materials that offer more prominent 

vitality thickness and expanded benefit life without compromising on safety. Innovative advancement, 

coupled with key fetched administration, speaks to the twin columns basic for cultivating the 

economical advancement of the modern vitality vehicle industry. In conclusion, while China's unused 

vitality battery and car industry is balanced for broad development, it is at the same time gone up 

against with multifaceted challenges in zones such as innovative breakthroughs, fetched proficiency, 

and natural stewardship. Tending to these challenges will require collaborative engagement among 

the government, corporate substances, and investigate teach, pointing to secure a sound, quick, and 

enduring movement of the industry.  
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