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Abstract: Amid global sustainability efforts,
new energy vehicles (NEVs) have emerged as
a strategic industry worldwide. This study
examines the NEV sector's development
within the global energy transition, analyzing
market trends, technological advances, and
infrastructure progress. It identifies key
growth areas including battery innovation
and smart mobility integration, while
addressing challenges like recycling systems
and regional infrastructure gaps. the research
offers evidence-based policy and industry
recommendations to guide sustainable NEV
development.
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1. Introduction

In recent years, new energy vehicles, as a
sustainable  transportation  solution, have
gradually become the focus of the automotive
industry's development. the development of new
energy vehicles not only helps to reduce reliance
on traditional fossil energy and lower carbon
emissions, but also promotes technological
upgrading and innovation in the automotive
industry, exerting a profound impact on the
global economy and environment. the new
energy vehicle market has witnessed significant
growth thanks to battery technology innovation,
the popularization of charging facilities and
strong policy support. the increasingly diverse
models of new energy vehicles are gradually
meeting market demands and demonstrating
strong competitiveness[1] .

2. Current Development Status Of New
Energy Vehicles

2.1 Rapid Expansion of Market Scale

In recent years, the global new energy vehicle
market has shown a rapid development trend.
According to data from the China Association of
Automobile Manufacturers, China's annual
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production of new energy vehicles exceeded 10
million units for the first time in 2024,
accounting for 65% of the global total
production, and has ranked first in the world for
ten consecutive years. At the China EV 100
Forum, which concluded on March 30, 2025,
relevant data indicated that by the end of 2024,
the global stock of new energy vehicles had
continued to rise, and the scale of China's new
energy vehicle market had reached a new level.
From the perspective of sales growth trends, the
sales growth rate of new energy vehicles has
been significantly higher than that of traditional
fuel vehicles in the past few years. More and
more consumers are beginning to choose new
energy vehicles as their means of transportation.
This growth is attributed to the policy support of
governments around the world, the enhanced
environmental awareness of consumers, and the
continuous progress of new energy vehicle
technology.

2.2 Continuous Advancement of
Technological Innovation

Technological innovation in new energy vehicles
has been continuously advanced, with significant
breakthroughs in core technologies. In the field
of Dbatteries, lithium-ion Dbatteries hold a
dominant position, with their energy density
constantly increasing and costs continuously
decreasing. Among them, lithium iron phosphate
batteries are widely used in mid-to-low-end
models due to their high safety and strong
stability. Ternary lithium batteries stand out in
high-end models with their high energy density.
Meanwhile, new-generation technologies such as
solid-state batteries and hydrogen fuel cells are
accelerating their research and development and
industrialization. Autonomous driving
technology has been deeply integrated with new
energy vehicles, evolving from initial assisted
driving functions such as adaptive cruise control
and lane keeping to higher-level autonomous
driving. In 2024, functions such as NOA have
been extended to the mainstream market priced
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between 100, 000 and 200, 000 yuan. By 2025,
the penetration rate of L2-level and above
assisted driving is expected to reach 65%. the
accelerated popularization of intelligence will
enhance travel safety and convenience, and drive
the industry towards "software-defined vehicles"
transformation.

2.3 Progressive Improvement of Charging
Infrastructure

The construction of charging infrastructure is an
important support for the development of new
energy vehicles. By the end of 2024, the total
number of charging infrastructure facilities
across the country had reached 12.818 million
units, increasing by 49.1% year-on-year. the
entire industry witnessed explosive growth.
Various types of charging facilities, such as
public charging piles, private charging piles and
battery swap stations, are constantly emerging.
In cities, the layout of public charging piles is
becoming increasingly widespread, and fast
charging piles are gradually being equipped in
highway service areas, providing convenience
for long-distance travel of new energy vehicles.
Meanwhile, some enterprises are also exploring
new technologies such as smart charging and
wireless charging to enhance the efficiency and
convenience of charging. However, there is still
an imbalance in the regional distribution of
charging infrastructure. the construction of
charging facilities in some remote and rural
areas lags behind relatively.

3. Future Development Trends of New Energy
Vehicles

3.1 Continuous Technological Breakthroughs
and Innovation

In the future, breakthroughs in battery
technology will remain a key driving force for
the development of new energy vehicles. In
terms of technological research and development,
the industry will focus on promoting the mass
production and application of solid-state
batteries, while exploring new technological
routes such as sodium-ion batteries to achieve
large-scale application in scenarios with lower
requirements for energy density. In addition,
enhancing the safety, cycle life and fast charging
capability of batteries will also become the core
research and development directions. the
breakthrough of these technical bottlenecks will
significantly extend the driving range, shorten
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the charging time and narrow the gap with
traditional fuel vehicles in terms of ease of use.
Meanwhile, new energy vehicles are
accelerating their evolution towards intelligence
and connectivity, upgrading from traditional
means of transportation to mobile terminals
equipped with L4 and L5 advanced autonomous
driving technologies. By deeply integrating
Internet and Internet of Things (iot) technologies,
real-time data interaction among vehicles (V2V),
vehicles and infrastructure (V2I), and vehicles
and people (V2P) is achieved. Pilot applications
of unmanned driving in limited scenarios (such
as low-speed driving at night, etc.) are carried
out, and technical standards and operation
models are continuously improved [2]. It
provides innovative functions such as remote
control, intelligent path planning, and OTA
online  upgrade. Artificial intelligence
technology will also deeply penetrate the entire
industrial chain, including vehicle R&D,
intelligent manufacturing, digital marketing and
smart services, comprehensively enhancing
industrial efficiency and service levels.

3.2 Evolution of Market Landscape

With the advancement of technology, the
reduction of costs and the improvement of
infrastructure, the penetration rate of new energy
vehicles in the domestic market will continue to
increase. It is estimated that by 2025, the sales of
new energy vehicles in China will reach 16.5
million units, with a growth rate approaching
30%, and the domestic penetration rate of new
energy vehicles will reach 55%. In the domestic
market, self-owned brand new energy vehicles
will continue to hold an important position by
virtue of their advantages in technological
research and development, market channels and
cost performance. Meanwhile, joint venture
brands and foreign brands will also intensify
their layout of new energy vehicles in the
Chinese market, making market competition
even more intense.

In the international market, competition and
cooperation in the new energy vehicle sector will
coexist. On the one hand, automotive enterprises
from various countries will engage in fierce
competition to vie for market share and
technological advantages. On the other hand,
with the deep integration of the global industrial
chain, cross-border cooperation and resource
sharing will become the new trend in the
development of the new energy vehicle industry.
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By jointly developing new technologies and
expanding new markets, enterprises from
various countries can complement each other's
advantages and jointly promote the sustainable
development of the new energy vehicle industry
[3]. Chinese enterprises need to deal with
challenges such as policies and regulations,
market demands and cultural differences in
different countries and regions. Meanwhile,
strengthen brand building and the layout of after-
sales service networks to enhance China's image
and market share.

3.3 Industrial Integration and Synergistic
Development

The integration of new energy vehicles and
renewable energy will become an important
direction for future development. Charging with
renewable energy sources such as solar and wind
power not only reduces reliance on traditional
energy sources but also further lowers the usage
cost and carbon emissions of new energy
vehicles. For instance, some regions have begun
to build solar charging stations to convert solar
energy into electricity to charge new energy
vehicles. In addition, new energy vehicles can
also serve as distributed energy storage units,
storing electricity during off-peak hours and
feeding it back to the power grid during peak
hours, achieving optimal energy allocation and
intelligent management.

The development of the new energy vehicle
industry will drive the coordinated development
of the upstream and downstream industrial
chains, such as battery materials, motors,
electronic control systems, and charging piles.
Meanwhile, new energy vehicles will also be
deeply integrated with fields such as intelligent
transportation and smart cities. In terms of
intelligent transportation, new energy vehicles
can interact with traffic management systems in
real time to achieve functions such as traffic
flow optimization and intelligent parking. In the
construction of smart cities, new energy vehicles
can serve as important nodes in the urban energy
network and information network, providing
support for the sustainable development of the
city. In addition, the development of the new
energy vehicle industry will also promote the
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development of related service industries, such
as auto finance, insurance, leasing, maintenance
and repair, etc.

4. Conclusion

New energy vehicles, as an important direction
for the transformation and upgrading of the
automotive industry, have received extensive
attention and vigorous development worldwide.
At present, new energy vehicles have achieved
remarkable accomplishments in terms of market
scale, technological innovation and
infrastructure construction. In the future, with
the continuous breakthroughs in technology,
changes in the market landscape and the
acceleration of industrial integration, new energy
vehicles will enjoy a broader development
prospect. However, the development of new
energy vehicles still faces some challenges, such
as battery recycling and utilization, unbalanced
construction of charging infrastructure, safety
and legal regulations of autonomous driving
technology, etc. Therefore, the government,
enterprises and all sectors of society need to
make joint efforts to enhance policy support,
increase investment in technological research
and development, improve infrastructure
construction and strengthen international
cooperation, so as to promote the sustainable and
high-quality development of the new energy
vehicle industry and make greater contributions
to global energy transition and environmental
protection.
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