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ABSTRACT
Electric Vertical Take-Off and Landing (eVTOL) aircraft, as the core carrier of urban air mobility (UAM), have beco-
me a key driving force for the development of the low-altitude economy. However, the synergistic development of 
eVTOL technology and low-altitude airspace management remains a major bottleneck restricting the large-scale 
commercial application of UAM. This study systematically explores the interaction mechanism between eVTOL 
technological innovation and low-altitude airspace management reform. By analyzing policy frameworks, technical 
bottlenecks, and application scenarios in major economies such as China, the United States, and the European Uni-
on, it identifies key challenges including imperfect airspace classification standards, inadequate infrastructure sup-
porting systems, and backward regulatory models. Based on this, the paper proposes a synergistic development 
pathway integrating technological innovation, institutional reform, and industrial collaboration. Research findings 
indicate that the intelligent scheduling system empowered by artificial intelligence, the refined classification of 
low-altitude airspace, and the cross-regional collaborative management mechanism are critical to promoting the 
healthy development of the low-altitude economy. This study provides theoretical support and practical references 
for policymakers and industry practitioners to formulate relevant strategies, and contributes to accelerating the 
realization of sustainable urban air mobility.

Keywords: Low-Altitude Economy; eVTOL; Airspace Management; Urban Air Mobility; Synergistic Development; 
Artificial Intelligence

1. Introduction

1.1 Research Background
The low-altitude economy, characterized by flight activities below 3000 meters, has emerged as a 

new form of productive force and a crucial growth engine for the global economy . Driven by technological 
advancements in aerospace, artificial intelligence (AI), and new energy, the low-altitude economy integrates 
multiple fields such as low-altitude aircraft manufacturing, infrastructure construction, operation services, 
and scenario applications, profoundly reshaping urban transportation patterns and industrial structures . 
Among various low-altitude transportation tools, electric vertical take-off and landing (eVTOL) aircraft have 
attracted widespread attention due to their advantages of zero emissions, low noise, and flexible take-off 
and landing, and are regarded as the core carrier of future urban air mobility (UAM) .

In recent years, major economies around the world have attached great importance to the development 
of the low-altitude economy and eVTOL technology. China has included the low-altitude economy in the 
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government work report and the national strategic development plan, with the Civil Aviation Administration 
of China (CAAC) predicting that the scale of China‘s low-altitude economy will reach 1.5 trillion yuan by 
2025 and exceed 3.5 trillion yuan by 2035 . The United States has launched the Advanced Air Mobility (AAM) 
National Blueprint, clarifying the development goals and implementation paths of UAM . The European 
Union has promoted the „Digital Sky“ program to build a unified low-altitude air traffic management system 
. Despite the strong policy support and broad market prospects, the large-scale commercial application 
of eVTOL still faces multiple challenges, among which the mismatch between eVTOL technological 
development and low-altitude airspace management is the most prominent .

Low-altitude airspace, as a scarce public resource, is the basic premise for the development of the 
low-altitude economy . The traditional airspace management system, which is mainly designed for large 
civil aviation aircraft and military aircraft, has the problems of rigid classification, complicated approval 
procedures, and low utilization efficiency, which cannot adapt to the characteristics of eVTOL such as 
small size, low speed, high frequency, and scattered operations . At the same time, the immature key 
technologies of eVTOL, such as battery life, load capacity, and safety performance, also put forward higher 
requirements for airspace management . Therefore, exploring the synergistic development mechanism of 
eVTOL technology and low-altitude airspace management is of great significance for breaking through the 
development bottleneck of the low-altitude economy and realizing sustainable UAM .

1.2 Research Objectives and Significance
The main objectives of this study are: (1) to systematically analyze the interaction mechanism between 

eVTOL technological innovation and low-altitude airspace management reform; (2) to identify the key 
challenges and influencing factors in the synergistic development of the two from a global perspective; (3) 
to propose targeted synergistic development paths and policy suggestions. 

The theoretical significance of this study lies in enriching the research system of the low-altitude 
economy and UAM, and deepening the understanding of the interaction between technological innovation 
and institutional reform. In practice, this study can provide decision-making references for governments to 
formulate low-altitude airspace management policies and eVTOL industry development strategies, promote 
the coordinated development of eVTOL technology research and development, infrastructure construction, 
and airspace management, and accelerate the commercialization process of UAM, thereby promoting the 
high-quality development of the low-altitude economy.

1.3 Research Methodology and Structure
This study adopts a combination of literature review, comparative analysis, and case study methods. 

First, through a systematic review of relevant literature at home and abroad, it sorts out the research 
progress of eVTOL technology, low-altitude airspace management, and the low-altitude economy. Second, 
it conducts comparative analysis on the policy frameworks, airspace management models, and industrial 
development status of the low-altitude economy in China, the United States, the European Union, and other 
major economies. Finally, it takes typical regions such as Shenzhen, China, and Los Angeles, the United 
States, as case studies to explore the practical experience and lessons of synergistic development of eVTOL 
technology and low-altitude airspace management.

The structure of this paper is as follows: the first part is the introduction, which elaborates on the 
research background, objectives, significance, methodology, and structure. The second part combs the 
theoretical basis and research progress of eVTOL technology and low-altitude airspace management. The 
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third part analyzes the current situation and challenges of synergistic development of eVTOL technology 
and low-altitude airspace management in major economies. The fourth part takes typical cases as examples 
to explore the practical experience of synergistic development. The fifth part proposes the synergistic 
development path of eVTOL technology and low-altitude airspace management. The sixth part is the 
conclusion and prospect.

2. Literature Review and Theoretical Basis

2.1 Concept and Connotation of Low-Altitude Economy
The concept of the low-altitude economy was first proposed in China, which refers to an economic 

form that takes low-altitude flight activities as the core, relies on low-altitude aircraft, communication 
navigation, and airspace management technologies, and drives the development of related industries 
through the integration of airspace resources, industrial elements, and application scenarios . Scholars 
at home and abroad have different understandings of the connotation of the low-altitude economy. Some 
scholars emphasize that the low-altitude economy is a comprehensive industrial system covering aircraft 
manufacturing, infrastructure construction, operation services, and scenario applications . Others believe 
that the low-altitude economy is a new economic growth point formed by the deep integration of aerospace 
technology and various industries such as transportation, logistics, tourism, and emergency rescue .

The core elements of the low-altitude economy include airspace resources, low-altitude aircraft, 
infrastructure, and regulatory systems . Airspace resources are the basic carrier of the low-altitude 
economy, and their development and utilization level directly determines the development potential of 
the low-altitude economy . Low-altitude aircraft such as eVTOL and drones are the core equipment of the 
low-altitude economy, and their technological level affects the application scope and efficiency of the low-
altitude economy . Infrastructure such as take-off and landing sites, charging facilities, and communication 
navigation systems are the guarantee for the operation of the low-altitude economy . The regulatory system 
is an important constraint for the healthy development of the low-altitude economy, which involves airspace 
management, safety supervision, and industry standards .

2.2 Research Progress on eVTOL Technology
eVTOL technology is a key technology supporting the development of UAM, and its research focuses 

on battery technology, power system, aerodynamic design, and flight control system . In terms of battery 
technology, the current mainstream eVTOL uses lithium-ion batteries with energy density of about 250-
300 Wh/kg, which can only support a range of 100-200 kilometers, and the fast charging time takes more 
than 30 minutes, which restricts the long-distance application of eVTOL . Scholars have carried out a lot of 
research on solid-state batteries and hydrogen fuel cells. It is expected that the energy density of all-solid-
state batteries will reach 500 Wh/kg by 2030, which will significantly improve the range of eVTOL .

In the aspect of power system, distributed electric propulsion (DEP) system is widely used in eVTOL. 
This system can improve the safety and reliability of eVTOL through redundant design . AI algorithms can 
intelligently distribute the output of each motor according to flight phases, meteorological conditions, and 
load conditions, so as to achieve optimal energy consumption . For example, compound wing eVTOL can 
turn off some rotors during cruising, reducing energy consumption by 30% .

In terms of flight control system, with the development of AI and big data technology, intelligent flight 
control systems based on machine learning and deep learning have become a research hotspot . These 
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systems can realize autonomous flight, obstacle avoidance, and path planning of eVTOL, improving flight 
safety and efficiency . At the same time, edge AI technology is applied to real-time monitoring of eVTOL 
energy status, which can predict potential faults in advance and optimize maintenance cycles .

2.3 Research Progress on Low-Altitude Airspace Management
Low-altitude airspace management is a complex system engineering involving multiple subjects such 

as the government, military, and enterprises. Its core goal is to realize the safe, efficient, and sustainable 
utilization of airspace resources . Scholars at home and abroad have carried out in-depth research on 
low-altitude airspace management from the aspects of airspace classification, management system, and 
regulatory mechanism .

In terms of airspace classification, the International Civil Aviation Organization (ICAO) divides airspace 
into 7 categories from A to G, and adopts hierarchical and gradient management . Developed economies such 
as the United States and the European Union have divided low-altitude airspace into different types such 
as controlled airspace and uncontrolled airspace based on ICAO standards, and formulated corresponding 
management measures . China has carried out pilot reforms of low-altitude airspace classification, and 
has opened up airspace below 300 meters except for no-fly zones, but there are still problems such as 
inconsistent classification standards and fragmented airspace .

In the aspect of management system, the main challenge is to coordinate the relationship between 
civil aviation and military aviation, local and global . Scholars propose that the „separation of management 
and use“ model can be adopted to break the departmental interest barriers and realize the overall optimal 
allocation of airspace resources . At the same time, it is necessary to establish a multi-party collaborative 
management mechanism involving the government, military, enterprises, and industry associations to 
improve the efficiency of airspace management .

In terms of regulatory mechanisms, with the development of digital technology, intelligent regulation 
has become a new trend . Scholars suggest establishing a digital and intelligent low-altitude flight 
dispatching and supervision platform based on big data and AI, which can realize real-time monitoring, 
dynamic scheduling, and risk early warning of low-altitude flight activities, and improve the level of airspace 
management .

2.4 Theoretical Basis of Synergistic Development
The synergistic development of eVTOL technology and low-altitude airspace management is based on 

the theory of technological innovation and institutional change . According to the theory of technological 
innovation, technological progress is the core driving force for economic development, and the diffusion and 
application of technology need the support of institutional environment . The theory of institutional change 
points out that institutional change can promote technological innovation by reducing transaction costs and 
providing incentive mechanisms . The two interact and promote each other to form a synergistic effect .

In addition, the theory of industrial ecology also provides a theoretical basis for the synergistic 
development of eVTOL technology and low-altitude airspace management . The low-altitude economy 
is a complex industrial ecosystem involving multiple industries and fields . The synergistic development 
of eVTOL technology research and development, airspace management, infrastructure construction, 
and operation services can realize the optimal allocation of resources and the efficient operation of the 
industrial chain, thereby promoting the healthy development of the low-altitude economy .
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3. Current Situation and Challenges of Synergistic Development of eVTOL 
Technology and Low-Altitude Airspace Management

3.1 Current Situation of Synergistic Development in Major Economies

3.1.1 China
China‘s low-altitude economy has developed rapidly in recent years, forming industrial clusters led by 

the Beijing-Tianjin-Hebei region, the Yangtze River Delta, the Pearl River Delta, and the Chengdu-Chongqing 
economic circle . In terms of eVTOL technology, Chinese enterprises such as EHang Intelligent have made 
important breakthroughs. EHang EH216-S obtained the world‘s first manned eVTOL airworthiness 
certificate in 2023, marking a key step in the maturity of eVTOL technology .

In terms of low-altitude airspace management, China has carried out a series of reform pilots. The 
„Interim Regulations on the Administration of Unmanned Aircraft Flight“ issued in 2023 for the first time 
clarified the classification of low-altitude airspace, and opened up airspace below 300 meters except for 
no-fly zones . Local governments such as Shenzhen, Chongqing, and Hefei have actively promoted the 
construction of low-altitude infrastructure and application scenarios, and explored the establishment 
of a „one-stop“ approval service mechanism for flight plans . However, there are still problems such as 
inconsistent airspace classification standards across regions, imperfect infrastructure supporting systems, 
and slow approval of flight plans, which restrict the synergistic development of eVTOL technology and low-
altitude airspace management .

3.1.2 United States
The United States has a relatively mature airspace management system and a developed aviation 

industry, which provides a good foundation for the development of the low-altitude economy . The Federal 
Aviation Administration (FAA) has formulated a phased development plan for AAM, and carried out a series 
of pilot projects for eVTOL flight tests and airspace integration . In terms of airspace management, the 
United States has divided low-altitude airspace into controlled airspace, uncontrolled airspace, and special 
use airspace, and adopted different management measures according to the type and altitude of aircraft .

In terms of eVTOL technology, American enterprises such as Joby Aviation and Archer have made 
significant progress in battery technology, power system, and flight control system, and have carried out a 
large number of flight tests . However, the United States also faces challenges such as the high cost of eVTOL 
infrastructure construction, the difficulty in coordinating civil aviation and military aviation airspace, and 
the need to improve public acceptance of eVTOL .

3.1.3 European Union
The European Union has always attached great importance to the development of UAM and the low-

altitude economy, and has launched a series of programs such as the „Digital Sky“ and „Single European 
Sky“ to promote the integration of low-altitude airspace and the development of eVTOL technology . The 
European Union has established a unified airspace classification standard and a cross-border air traffic 
management system, which provides a good institutional guarantee for the free flow of low-altitude aircraft 
across regions .

In terms of eVTOL technology, European enterprises and research institutions have carried out in-
depth research on hydrogen fuel cells and intelligent flight control systems . The German company H2Fly 
has verified the potential of AI in the management of hydrogen-electric hybrid systems, which provides a 
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new path for improving the range of eVTOL . However, the European Union also faces challenges such as 
the high cost of airspace management system construction and the inconsistent development level of low-
altitude economy in different member states .

3.2 Key Challenges of Synergistic Development

3.2.1 Imperfect Airspace Classification Standards
At present, the classification standards of low-altitude airspace in various countries are not 

uniform, and there are problems such as unclear division of airspace types and inconsistent management 
requirements . For example, China‘s airspace classification standards vary across regions, resulting in 
fragmented airspace, which increases the difficulty of cross-regional flight of eVTOL and increases operating 
costs . Although the United States and the European Union have relatively unified airspace classification 
standards, they still face the problem of how to adjust the classification standards according to the 
characteristics of eVTOL to improve the efficiency of airspace utilization .

3.2.2 Inadequate Infrastructure Supporting Systems
The operation of eVTOL requires supporting infrastructure such as vertiports, charging facilities, and 

communication navigation systems . At present, the construction of low-altitude infrastructure in various 
countries is relatively backward. The number of vertiports is insufficient, the layout is unreasonable, and 
the charging facilities are not compatible with eVTOL of different models . For example, the cost of building 
a medium-sized vertiport in the world is about 20 million US dollars, which is equivalent to the cost of 3 
subway stations. The high construction cost restricts the large-scale construction of vertiports . In addition, 
the communication navigation and monitoring system in low-altitude airspace is not perfect, which affects 
the flight safety and efficiency of eVTOL .

3.2.3 Backward Regulatory Models and Mechanisms
The traditional air traffic management model is mainly designed for large civil aviation aircraft, which 

cannot adapt to the characteristics of eVTOL such as high frequency, low speed, and scattered operations . The 
approval procedures for eVTOL flight plans are complicated and the approval time is long, which affects the 
efficiency of eVTOL operation . At the same time, the regulatory system for eVTOL is not perfect, and there 
are gaps in the formulation of airworthiness standards, operation rules, and accident liability identification 
. For example, eVTOL has a „dual identity“ dilemma. It is a vehicle on the ground and needs to comply with 
the Road Traffic Safety Law, and an aircraft in the air and needs to comply with the Civil Aviation Law. The 
unclear regulatory responsibility leads to difficulties in the supervision of eVTOL .

3.2.4 Insufficient Technological Innovation Capabilities in Key Fields
Although eVTOL technology has made great progress in recent years, there are still bottlenecks in 

key technologies such as battery life, load capacity, and safety performance . The energy density of current 
mainstream lithium-ion batteries is low, which restricts the range and load capacity of eVTOL . The 
reliability and safety of the distributed electric propulsion system need to be further improved . In addition, 
the intelligent scheduling technology of eVTOL in high-density flight scenarios is not mature, and there are 
risks of flight conflicts .

3.2.5 Low Public Acceptance and Trust
Public acceptance and trust are important factors affecting the commercialization of eVTOL . A 

survey shows that 72% of the public is worried about the risk of air collisions of eVTOL . In addition, the 
noise, privacy protection, and environmental impact of eVTOL have also aroused public concern . The low 
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public acceptance and trust have restricted the expansion of eVTOL application scenarios and the pace of 
commercialization .

4. Case Study on Synergistic Development of eVTOL Technology and Low-
Altitude Airspace Management

4.1 Case 1: Shenzhen, China
As a pioneer in China‘s low-altitude economy development, Shenzhen has taken the low-altitude 

economy as one of the key development directions of future industries, and has introduced a series of 
supporting policies to promote the synergistic development of eVTOL technology and low-altitude airspace 
management . In terms of airspace management reform, Shenzhen has taken the lead in formulating local 
standards for low-altitude airspace classification, dividing low-altitude airspace into free flight airspace, 
restricted flight airspace, and controlled flight airspace, and implementing differentiated management . At 
the same time, Shenzhen has built a digital and intelligent low-altitude flight dispatching and supervision 
platform, which realizes real-time monitoring of low-altitude flight activities, dynamic scheduling of flight 
paths, and „one-stop“ approval of flight plans . The approval time of flight plans has been shortened from 
several days to a few hours, greatly improving the efficiency of airspace utilization .

In terms of eVTOL technology research and development and application, Shenzhen has gathered a 
number of eVTOL enterprises and research institutions such as EHang Intelligent. It has built a number 
of eVTOL test flight bases and vertiports, and carried out pilot applications in scenarios such as medical 
emergency, airport connection, and tourism . For example, in the medical emergency scenario, eVTOL 
can transport organs and emergency supplies at a speed four times faster than ambulances, significantly 
improving the efficiency of emergency rescue .

The experience of Shenzhen shows that the combination of airspace management system reform, 
intelligent supervision platform construction, and industrial cluster development can effectively promote 
the synergistic development of eVTOL technology and low-altitude airspace management . However, 
Shenzhen also faces challenges such as the high cost of infrastructure construction and the need to further 
improve the cross-regional coordination mechanism of airspace management .

4.2 Case 2: Los Angeles, United States
Los Angeles is one of the important pilot cities for UAM development in the United States. It has 

a developed aviation industry and a complete airspace management system, which provides a good 
foundation for the synergistic development of eVTOL technology and low-altitude airspace management . In 
terms of airspace management, Los Angeles has carried out a pilot project of low-altitude airspace dynamic 
management, which adjusts the airspace structure in real time according to the actual flight demand and 
meteorological conditions, improving the efficiency of airspace utilization . At the same time, Los Angeles 
has established a multi-party collaborative management mechanism involving the government, military, 
enterprises, and industry associations to coordinate the relationship between civil aviation and military 
aviation airspace and solve the problem of airspace resource supply and demand contradiction .

In terms of eVTOL technology and application, Los Angeles has carried out in-depth cooperation 
with enterprises such as Joby Aviation and Archer, built a number of vertiports and charging facilities, and 
carried out pilot applications in scenarios such as urban air taxi and logistics distribution . The FAA has 
set up a special working group in Los Angeles to provide technical support and policy guidance for the 
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integration of eVTOL into the airspace management system .
The experience of Los Angeles shows that dynamic airspace management, multi-party collaborative 

management, and close cooperation between government and enterprises are important guarantees for 
the synergistic development of eVTOL technology and low-altitude airspace management . However, Los 
Angeles also faces challenges such as the need to improve public acceptance of eVTOL and the high cost of 
operation and maintenance of infrastructure .

4.3 Case Summary and Enlightenment
The cases of Shenzhen and Los Angeles show that the synergistic development of eVTOL technology 

and low-altitude airspace management requires the joint efforts of the government, enterprises, and 
research institutions . The key experiences include: formulating scientific and reasonable low-altitude 
airspace classification standards, building a digital and intelligent airspace supervision platform, 
establishing a multi-party collaborative management mechanism, strengthening the construction of 
supporting infrastructure, and promoting the pilot application of eVTOL in multiple scenarios .

These experiences provide important enlightenment for other regions to promote the synergistic 
development of eVTOL technology and low-altitude airspace management: first, it is necessary to carry 
out airspace management system reform according to local conditions and formulate targeted airspace 
classification standards and management measures; second, it is necessary to strengthen the application 
of digital technology and build an intelligent airspace supervision platform to improve the efficiency and 
safety of airspace management; third, it is necessary to establish a multi-party collaborative mechanism 
to coordinate the interests of all parties and solve the problems of airspace resource allocation and cross-
regional coordination; fourth, it is necessary to increase investment in infrastructure construction and 
promote the pilot application of eVTOL in multiple scenarios to accumulate practical experience .

5. Synergistic Development Path of eVTOL Technology and Low-Altitude 
Airspace Management

5.1 Promoting Technological Innovation and Breakthroughs in Key Fields

5.1.1 Strengthening R&D of eVTOL Core Technologies
It is necessary to increase investment in R&D of eVTOL core technologies such as battery technology, 

power system, and flight control system . Focus on the research and development of solid-state batteries 
and hydrogen fuel cells to improve the energy density and service life of batteries . Strengthen the research 
on distributed electric propulsion systems to improve their reliability and energy efficiency . Promote the 
application of AI and big data technology in eVTOL flight control systems to realize autonomous flight, 
obstacle avoidance, and intelligent path planning .

At the same time, it is necessary to strengthen the construction of the eVTOL technology innovation 
system, encourage enterprises, universities, and research institutions to carry out collaborative innovation, 
and form a joint force for R&D . Support the establishment of eVTOL technology innovation platforms and 
test bases to accelerate the transformation and application of technological achievements .

5.1.2 Developing Intelligent Airspace Management Technology
Develop intelligent airspace management technology based on AI, big data, and 5G . Build a national 

unified digital and intelligent low-altitude flight dispatching and supervision platform to realize real-time 
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monitoring, dynamic scheduling, and risk early warning of low-altitude flight activities . Develop intelligent 
scheduling algorithms to optimize flight paths and improve the efficiency of airspace utilization . Strengthen 
the research on digital twin technology, simulate high-density eVTOL flight scenarios in virtual cities, and 
optimize airspace management strategies .

5.2 Promoting the Reform and Improvement of Low-Altitude Airspace Management 
System

5.2.1 Improving Low-Altitude Airspace Classification Standards
Formulate a unified national low-altitude airspace classification standard, dividing low-altitude 

airspace into free flight airspace, restricted flight airspace, and controlled flight airspace according to factors 
such as altitude, flight density, and application scenarios . Implement differentiated management measures 
for different types of airspace to balance safety and efficiency . Strengthen the connection between local and 
national airspace classification standards to avoid fragmented airspace .

5.2.2 Establishing a Multi-Party Collaborative Management Mechanism
Promote the „separation of management and use“ of airspace resources, clarify the main body and 

responsibilities of airspace management, and improve the management system with matching rights, 
responsibilities, and interests . Establish a multi-party collaborative management mechanism involving 
the government, military, enterprises, and industry associations to coordinate the relationship between 
civil aviation and military aviation airspace and solve the problem of airspace resource supply and demand 
contradiction . Improve the cross-regional airspace coordination mechanism to realize the interconnection 
of low-altitude airspace and reduce the cost of cross-regional flight of eVTOL .

5.2.3 Optimizing the Flight Plan Approval Process
Simplify the eVTOL flight plan approval process, and establish a „one-stop“ approval service platform 

to realize online application, approval, and filing of flight plans . For routine flight activities in free flight 
airspace, adopt the filing system to shorten the approval time . For flight activities in restricted flight 
airspace and controlled flight airspace, optimize the approval process and improve the approval efficiency . 
Strengthen the information sharing between approval departments to avoid repeated approval .

5.3 Strengthening the Construction of Low-Altitude Infrastructure Supporting System

5.3.1 Promoting the Planning and Construction of Vertiports
Formulate a national vertiport construction plan, and reasonably layout vertiports according to urban 

development planning and eVTOL application scenarios . Establish unified vertiport construction and 
operation standards to ensure the compatibility and interoperability of vertiports . Adopt a government-
guided, industry-led, and enterprise-participated construction model to attract social capital to participate 
in the construction and operation of vertiports . Reduce the construction and operation costs of vertiports 
through technological innovation and scale effect .

5.3.2 Improving the Communication, Navigation and Monitoring System
Strengthen the construction of low-altitude communication, navigation, and monitoring systems, 

and improve the coverage and accuracy of signals . Promote the application of 5G, Beidou navigation, 
and other technologies in low-altitude airspace to realize seamless connection of communication and 
navigation signals . Establish a unified low-altitude flight data collection and sharing standard to realize the 
interconnection of flight data between different regions and departments .
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5.3.3 Building a Charging and Energy Supply System
Build a charging and energy supply system compatible with eVTOL of different models, and rationally 

layout charging facilities in vertiports and key areas . Promote the application of renewable energy such as 
solar energy and wind energy in the charging system to realize low-carbon and environmentally friendly 
energy supply . Develop fast charging and battery swapping technologies to improve the efficiency of energy 
supply for eVTOL .

5.4 Improving the Regulatory System and Industrial Ecosystem

5.4.1 Formulating eVTOL Airworthiness Standards and Operation Rules
Give play to the leading role of industry leading enterprises and industry associations, and work 

with civil aviation authorities to formulate unified eVTOL airworthiness standards and operation rules . 
Clarify the technical requirements, safety standards, and operation procedures of eVTOL to reduce policy 
uncertainty and stabilize industry development expectations . Establish a dynamic adjustment mechanism 
for standards and rules to adapt to the development of eVTOL technology and application scenarios .

5.4.2 Strengthening Safety Supervision and Risk Prevention
Establish a full-chain safety supervision system covering eVTOL R&D, production, operation, and 

maintenance . Strengthen the supervision of eVTOL flight safety, and establish a fault reporting and handling 
mechanism . Strengthen the supervision of data security and privacy protection, and formulate relevant laws 
and regulations to standardize the collection, use, and sharing of eVTOL flight data . Improve the emergency 
response mechanism for low-altitude flight accidents, and enhance the ability to deal with sudden safety 
incidents .

5.4.3 Cultivating a Healthy Industrial Ecosystem
Strengthen the coordination and cooperation of the low-altitude economy industrial chain, and 

promote the deep integration of eVTOL manufacturing, infrastructure construction, operation services, 
and other links . Support the development of supporting industries such as eVTOL parts manufacturing, 
maintenance services, and training services . Encourage the exploration of new business models and 
application scenarios of eVTOL, such as urban air taxi, logistics distribution, medical emergency, and 
tourism . Strengthen international cooperation and exchanges, introduce advanced foreign technology and 
experience, and promote the global development of the low-altitude economy .

6. Conclusion and Prospect
6.1 Research Conclusions
This study systematically explores the synergistic development mechanism of eVTOL technology and 

low-altitude airspace management, and draws the following conclusions: First, eVTOL technology and 
low-altitude airspace management interact and promote each other. eVTOL technological innovation puts 
forward new requirements for low-altitude airspace management, and the reform of low-altitude airspace 
management provides institutional guarantee for the development and application of eVTOL technology. 
Second, the synergistic development of eVTOL technology and low-altitude airspace management in major 
economies such as China, the United States, and the European Union has made some progress, but there are 
still key challenges such as imperfect airspace classification standards, inadequate infrastructure supporting 
systems, backward regulatory models, insufficient technological innovation capabilities in key fields, and 
low public acceptance. Third, the cases of Shenzhen and Los Angeles show that formulating scientific 
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airspace classification standards, building an intelligent supervision platform, establishing a multi-party 
collaborative mechanism, strengthening infrastructure construction, and promoting scenario-based pilot 
applications are effective ways to promote synergistic development. Fourth, the synergistic development 
path of eVTOL technology and low-altitude airspace management should include promoting technological 
innovation in key fields, improving the airspace management system, strengthening infrastructure 
construction, and improving the regulatory system and industrial ecosystem.

6.2 Policy Suggestions
Based on the research conclusions, this study puts forward the following policy suggestions: First, 

increase investment in R&D of eVTOL core technologies and intelligent airspace management technologies, 
and support collaborative innovation among enterprises, universities, and research institutions. Second, 
formulate a unified national low-altitude airspace classification standard, establish a multi-party 
collaborative management mechanism, and optimize the flight plan approval process. Third, strengthen 
the planning and construction of vertiports, communication navigation monitoring systems, and charging 
energy supply systems, and improve the infrastructure supporting system. Fourth, formulate eVTOL 
airworthiness standards and operation rules, strengthen safety supervision and risk prevention, and 
cultivate a healthy industrial ecosystem. Fifth, strengthen public education and publicity, improve public 
acceptance and trust in eVTOL, and create a good social environment for the development of the low-
altitude economy.

6.3 Research Limitations and Future Prospects
This study has certain limitations: first, due to the limited availability of data, this study mainly 

adopts qualitative analysis methods, and the quantitative research on the synergistic development 
effect of eVTOL technology and low-altitude airspace management is insufficient; second, this 
study focuses on the national and regional levels, and the research on the synergistic development 
mechanism at the enterprise level is not in-depth.

In the future, the following research directions can be carried out: first, strengthen quantitative 
research, establish an evaluation index system for the synergistic development effect, and conduct 
empirical analysis using panel data of different regions and enterprises; second, deepen the research 
on the synergistic development mechanism at the enterprise level, and explore the interaction 
between enterprise technological innovation and institutional environment; third, pay attention to the 
development of emerging technologies such as autonomous driving and 6G, and explore their impact 
on the synergistic development of eVTOL technology and low-altitude airspace management; fourth, 
strengthen international comparative research, and learn from the advanced experience of different 
countries in promoting the development of the low-altitude economy.
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