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At present, due to the advancement of cutting-edge digital technology, the global low-altitude economy
is accelerating. However, there are also problems such as slow progress in infrastructure construction, weak
key core technologies, lagging market system development, and urgent need to improve the management sys-
tem. In this regard, we should further accelerate the construction of digital infrastructure, focus on key indus-
tries and fields, promote the industrialization and commercialization of the low-altitude economy, and reduce
the cost of entrepreneurship; improve the regional coordinated development management system of the low-
altitude economy within the SCO, promote regional standard mutual recognition, promote the efficient use of
airspace resources, expand the application field of low-altitude industries, and further explore diversified and
sustainable low-altitude economic value release paths.
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trends.

HOBBIE BO3MOXKHOCTH PA3BUTHSL «LOW ATTITUDE» SKOHOMUKHA
BTIOCYIJAPCTBAX - YJIEHAX IIOC B 3110XY IU®POBOU 9 KOHOMHUKHA

JIu Kyn
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B Hacrosimiee BpeMs B CBSI3U C pa3BUTHEM ITEPEIOBBIX U(POBBIX TEXHOJIOTHI YCKOPSETCS Pa3BUTHE MH-
POBOH SKOHOMHKH HH3KHX BBICOT. OHAKO CYIIECTBYIOT M Takue MpOoOJIeMBl, KaK MEJIEHHBIN Mporpecc B
CTPOMUTEILCTBE UHPPACTPYKTYPHI, CJIa0ble KIFOUYEBbIC OCHOBHBIC TEXHOJIOTHH, OTCTAIOIICE PA3BUTHE PHIHOY-
HOW CHUCTEMBI B 0CTpas HeOOXOJUMOCTh B COBEPIIICHCTBOBAHUM CUCTEMBI YIIpaBiieHUs. B 3Toii cBs3M cieqyer
YCKOPUTH CTPOUTENHCTBO IH(PPOBOI WHPPACTPYKTYPHI, COCPEIOTOUNTHCS Ha KIFOUEBBIX OTpacisax U obma-
CTSX, COJIEHCTBOBATh WHIYCTPUAIM3AIMNA U KOMMEPIIHATN3allid SKOHOMUKH HU3KHUX BBICOT M CHU3UTH M3-
JIEP>KKHU MPEANPUHUMATENBCTBA; YIYUIIUTh PETHOHATBHYIO CKOOPAUHUPOBAHHYIO CUCTEMY YIPABICHUS pa3-
BUTHEM PKOHOMHKHU HU3KHUX BBICOT B pamkax LIIOC, coaeiicTBOBaTh B3aMMHOMY MPU3HAHUIO PETHOHATBHBIX
CTaH/IaPTOB ¥ COBMECTHO CTPOUTH IKOHOMHYECKHUN KOPUIOP HU3KUX BBICOT; M3y4aTh JUBEPCUUITUPOBAHHBIE
Y YCTOMYUBBIC ITYTH BHICBOOOKICHUS IKOHOMUUECKON CTOMMOCTH HU3KHX BBICOT.

Kntouesvle cnoea: 5)XxOHOMHKA HU3KUX BBICOT; CTPOUTEIHCTBO U(POBOH MHPPACTPYKTYPHI; IIHPpOBas
SKOHOMUKA; HOBBIC TCHICHITUN Pa3BUTHAL.

In recent years, with the continuous progress and innovation of digital infrastructure, including
5G base stations, data centers, cloud computing platforms, industrial Internet of Things and other
technologies, the integration and innovation between industries have been deepened, providing digital
technology soil for the development of new industries, new models and new momentum. In the SCO,
China created the concept of "low-altitude economy" to deal with its general aviation development
problems. It is not only a reflection on the scientific allocation and management reform of low-alti-
tude airspace resources, but also an exploration and innovation under the current new model of digital
economic development. Today, the development of the global low-altitude economy is accelerating
and has become a new field and new track for major economies to compete. Due to the core
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characteristics of "heterogeneous, high-density, high-frequency and high-complexity", the develop-
ment of digital infrastructure is an important part of its reliance, which shows that the low-altitude
economy has a unique digital gene and is constantly improving the core competitiveness of the in-
dustry under the drive of the digital economy. In the current context of the global rush to layout the
low-altitude economy, it is of great practical significance to sort out and analyze the international
situation of the development of the low-altitude economy, the current situation and existing problems
of the digital low-altitude economy of the SCO member states, and put forward corresponding policy
recommendations, which is of great practical significance for promoting the orderly development of
low-altitude economic cooperation in the region.

The core connotation and characteristics of low-altitude economy. Low-altitude economy
refers to the economic form formed by various aviation activities and related industries carried out in
low-altitude airspace with low-altitude aviation transport (usually below 1,000 meters, which can be
extended to no more than 3,000 meters according to actual needs) and operating equipment technol-
ogy as the main means, guided by national and market needs. It is essentially a strategic emerging
industry with full-field digitalization centered on low-altitude activities. Low-altitude economy has
the characteristics of spatial three-dimensionality, regional dependence, industrial integration, and
radiation-driven nature. First of all, low-altitude economy is an economic form that relies on the de-
velopment of three-dimensional space and has a strong spatial three-dimensionality. Low-altitude
manufacturing, low-altitude support and comprehensive services mainly operate on the ground,
providing products, services, infrastructure, publicity and other support and assistance for low-alti-
tude flights, and the connection between air and ground is relatively close. Secondly, the development
of low-altitude economy relies on highly concentrated regional industrial clusters and has a strong
regional dependence. The management and services of low-altitude flights must rely on fully digital-
ized, intelligent, autonomous and self-evolving systems, and can even replace humans for manage-
ment and services in some businesses.

International situation of low-altitude economic development. The global low-altitude econ-
omy has been driven by multiple factors since 2021, such as the prominent problem of ground traffic
congestion, the gradual maturity of low-altitude aircraft manufacturing technology, and the gradual
improvement of various laws and regulations. Application scenarios represented by air taxis and
drone delivery continue to open up new space for the development of low-altitude economy, and
promote the industry to accelerate into the stage of application popularization. At present, the global
low-altitude economic industry is generally in the popularization stage, and various economies are
focused on exploring and enriching low-altitude economic application scenarios. The gap between
them is not large, among which the United States, Japan, the European Union and other countries and
regions have certain leading advantages.

The United States seizes the opportunity of low-altitude economic development with the general
aviation industry foundation of the market competition model. The aviation transportation industry
has always been one of the important pillar industries of the US economy. At present, the United
States is the world's largest general aviation consumer and general aircraft manufacturer, with a fairly
complete infrastructure and a large number of general aviation aircraft, and its industrial development
level is ahead of other economies. Relevant data show that the United States has more than 5,000
general aviation airports, which is 11.92 and 29.54 times that of China and Russia respectively; the
number of registered aircraft remains stable at more than 200,000; the number of pilots exceeds
800,000, accounting for 0.24 % of the total population; and the contribution rate to the US GDP
exceeds 0.5 %. Japan: Based on the "government planning + enterprise participation + technological
innovation™ model, actively promote the development of low-altitude economy. As an active explorer
of low-altitude economy, Japan has continuously improved relevant policies in the low-altitude field
and clarified industrial expansion plans and commercialization goals. The EU low-altitude economy
is mainly laid out in four major areas: airport operations, air traffic services, air traffic management
and aviation infrastructure. Among them, Germany focuses on industrial and logistics applications
and occupies a leading position in the EU low-altitude economy early.
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Development of low-altitude economy in SCO member states. China's huge demand for air
transport has driven the rapid development of China's civil aviation industry, making it the world's
second largest air transport country after the United States. From 2008 to 2020, China's low-altitude
airspace reform was gradually piloted, and ultra-low-altitude consumer drone consumption began to
rise. By 2021, China's low-altitude economy will enter a rapid cultivation stage, and the industry will
develop rapidly. In 2023, the scale of China's low-altitude economy will reach 505.95 billion yuan,
with a growth rate of 33.8 %; it is expected to exceed 1.5 trillion yuan in 2025 and may reach 3.5
trillion yuan in 2035. Russia leads in traditional general aircraft and aviation engine technology, but
the application of low-altitude economy is mainly cross-border logistics pilot, which has not yet
formed a scale. Due to international sanctions and geopolitical conflicts, its domestic low-altitude
airspace management is fragmented, and the cross-regional flight approval process is relatively com-
plicated. In the early stage, India's low-altitude economy was mainly piloted in the fields of agricul-
tural plant protection, medical distribution, etc. In 2024, the scale of its low-altitude logistics market
will be only 100-400 million, and the core components of low-altitude eVTOL (flight control sys-
tems) will rely on imports. Kazakhstan has rich airspace resources and many flight days throughout
the year. It focuses on oil field inspections, low-altitude tourism and other scenarios, and cooperates
with Xinjiang, China in the fields of agricultural and forestry plant protection, emergency rescue, etc.
Other Central Asian and South Asian member states (Kyrgyzstan, Tajikistan, and Uzbekistan) have
weak infrastructure (few general airports and low communication network coverage), and drones are
mostly used for military or border patrols. The application of drones in civilian scenarios is limited
to small-scale agricultural operations. As a newly joined member state, Belarus has not yet formed
an advantageous field and is in the popularization stage.

Main problems faced by the development of digital low-altitude economy in SCO member
states. Although some member states of the organization have made significant progress in the de-
velopment of low-altitude economy, there are also problems such as slow progress in infrastructure
construction, weak key core technologies, lagging market system development, and urgent need to
improve the management system in the process of development, which restrict the high-quality de-
velopment of low-altitude economy.

(1) Slow progress in low-altitude infrastructure construction

Lowe-altitude infrastructure is an important carrier of low-altitude economic activities, especially
low-altitude flight activities. Due to the high complexity of the interaction between low-altitude and
the ground, it requires complete infrastructure support such as general aviation airports, aircraft take-
off and landing stations, airspace management information systems, and high-speed wireless net-
works. At present, the construction of low-altitude infrastructure in SCO member states is slow, and
the construction of supporting infrastructure is lagging behind, which is not enough to support the
large-scale demonstration application and commercial development of low-altitude economy in the
organization region.

Insufficient supply of hardware infrastructure. In recent years, although digital development has
been rapid and the distribution of digital facilities has been broadened, the number of general airports
in member states has increased little, and ground service support facilities are not perfect.

Software infrastructure construction needs to be strengthened. The information system of urban
air traffic control, airspace management auxiliary system, flight service station system, urban three-
dimensional transportation network, etc. are scattered in different fields such as aviation and commu-
nications, and integration is difficult. In many areas, the time limit and procedures for service stations
and general aviation plans are not unified, which increases the coordination workload between service
stations or peer enterprises and affects the operation efficiency to a certain extent. At the same time,
there is a lack of effective network information infrastructure to support low-altitude perception de-
tection and communication.

(1) Key core technologies are still relatively weak

Technological innovation is the key to the development of low-altitude economy. At present, the
technological innovation capabilities of the low-altitude economic development of member countries
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are insufficient, especially the barriers to key core technologies are relatively more. The key core
components such as main control chips, intelligent instruments and sensors required for the manufac-
ture of drones have not yet been fully mastered, especially the key technology research and develop-
ment capabilities of drone core batteries, communication systems, intelligent perception, positioning
and navigation, obstacle avoidance, engines, noise reduction, etc. are relatively weak, which affects
the improvement of product maturity. In the aircraft industry chain of low-altitude economy, whole
machine design, system integration, manufacturing process and airworthiness certification are core
links, but the technical level gap is large compared with developed economies, and there are certain
barriers to achieving technological breakthroughs.

(111) The development of the low-altitude economic market system lags behind

At present, among the member states, only China has basically formed a complete industrial
chain of low-altitude industry, but the overall development of the industrial chain is unbalanced, es-
pecially the guarantee and service links are relatively weak, and the scene application field is still
under exploration. The development of the low-altitude economic market system in other member
states is relatively lagging behind.

The development of the low-altitude economic service industry lags behind. The development
of low-altitude maintenance and technical support, operation services, information services, safety
assurance, air traffic control service assurance and other links in various member states lags behind.
The drone insurance service system is not yet perfect, and the insurance coverage is not highly con-
sistent with the commercial scene. Insurance companies have insufficient development of insurance
products for low-altitude commercial applications such as logistics, manned, and urban management.

The popularity of scene applications is low. At present, the low-altitude economy is mainly used
in agricultural plant protection, power inspection, tourism, entertainment shooting, short-distance de-
livery, medical first aid, fire emergency, disaster relief and other scenarios.

Regional cooperation and development suggestions. Facing the future economic development
of the SCO, accelerating the development of the low-altitude economy requires further strengthening
the coordinated development among the member states, increasing the support of relevant supporting
policies among the member states, and further exploring diversified and sustainable low-altitude eco-
nomic value release paths. China's low-altitude economic development is the most mature among the
SCO member states. Russia and Kazakhstan have potential but need to break through policy bottle-
necks. Other countries are still in the starting stage. In the future, it is necessary to promote the re-
gional low-altitude economy from "single point breakthrough" to "full-area linkage" through tech-
nical collaboration, infrastructure co-construction and policy mutual recognition

Technology sharing and industrial chain collaboration

At present, the low-altitude economy is gradually becoming a new engine to promote economic
innovation and development. It is necessary to take the enhancement of low-altitude scientific and
technological innovation as the guide, accelerate the conquest of a number of key technologies in the
low-altitude field, and develop a number of drones, fixed-wing aircraft, eVTOL and their core com-
ponents with independent intellectual property rights. At the same time, promote the incubation and
transformation of low-altitude economic industry achievements, focus on cultivating leading talents
for industry development, and thus promote the basic realization of independent control of the low-
altitude economic industry chain. Member country China can export drone and eVTOL technologies
to other member states, jointly develop key components (such as high energy density batteries), and
promote the incubation and transformation of low-altitude economic industry achievements. Estab-
lish the "SCO Low-altitude Economic Cooperation Fund™ to support Central Asian countries in build-
ing general airports and low-altitude navigation networks.

Policy coordination and mutual recognition of standards

Regularly publish low-altitude economic cutting-edge technology application standards, build a
low-altitude economic standard library, promote the industrialization of research and development
design such as eVTOL and special flight platforms and aircraft reconstruction support, and promote
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precise matching of supply and demand. Fully attract graduates of various aviation schools and retired
air force pilots to work in the general aviation industry, integrate flight human resources, and establish
an internal flight talent pool. Promote mutual recognition of airworthiness and flight license certifi-
cation among member states, simplify cross-border flight approval procedures, and pilot "low-altitude
free trade zones"

Scenario co-construction

Through technical complementary, industrial chain embedding, and policy coordination, SCO
member states can form a multi-dimensional scenario matrix of "logistics - tourism - manufacturing
-environmental protection™. The key is to choose the intersection of member states' demands (such as
Russia's extreme cold technology needs, Central Asia's agricultural upgrading needs, and Belarus's
agricultural needs). You can also establish a SCO low-altitude tourism alliance to unify service stand-
ards and insurance systems. Based on the existing cooperation foundation between China and Belarus
(such as the China-Belarus Industrial Park and joint scientific and technological research and devel-
opment) and the technical and scenario characteristics of the low-altitude economy, China exports
agricultural drones and Al analysis platforms for precise management of field crops. Relying on the
China-Belarus Agricultural Science and Technology Demonstration Park, it promotes the integrated
monitoring of "drones + satellite remote sensing”, and Belarus provides farmland data (such as soil
moisture and crop growth cycle). Jointly develop intelligent fertilization algorithms suitable for the
plains of Eastern Europe to reduce the use of chemical fertilizers on the land.
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