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Figure 1 Milestones of commercial acro space development
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Highlights Graphical Abstract

Commercial aerospace and the low-
altitude  economy, as  typical
representatives of new-quality
productive forces, hare user groups,

innovation

face core technological challenge, and theo
possess common industrial
characteristics. Cross-
Commercial aerospace drives the _bou “da.ry
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industrialization and application of
space technology, lowering the costs
of space exploration and utilization.
Low-altitude economy enables
upgrades across traditional industries,
reshaping near-earth transportation.

The cross-border combination and
innovation paths of them includes:
core technologies, application
scenarios, and industrial ecosystems.

Abstract: As typical representatives of new quality productive forces, commercial aerospace and the low-altitude economy have
become new frontiers for scientific and technological innovation and economic development in the world. Both commercial
aerospace and the low-altitude economy have characteristics such as driving the prosperity of the industrial chain, advancing
scientific and technological innovation, and empowering industry applications. Finally, they can bear epoch-making significance
for the development of human society. Currently, these two fields exhibit increasingly profound integration and collaborative
innovation, with mutual reinforcement across technological development, resource allocation, market expansion, and industrial
ecosystem construction. It will enable the profound sharing of technologies, resources, and markets, catalyze novel application
scenarios under innovative paradigms, and construct a cross-domain, cross-industry, cross-regional, and interdisciplinary
industrial ecosystem.

This paper systematically analyzes the industrial development trends of commercial aerospace and the low-altitude economy
respectively. Commercial aerospace is an inevitable outcome of the aerospace industry's development reaching a specific stage.
Following the government-led phase of aerospace development, the evolution of commercial aerospace has generally gone
through three stages: initiation, exploration, and rise. It refers to aerospace activities guided by market demand, conducted via
market-based means, market-oriented mechanisms, and market laws, covering all links of the aerospace industry chain, including
the R&D, manufacturing, launch, operation, and application of spacecraft. Currently, the commercial aerospace industry has
formed a complete industrial chain, with major technological breakthroughs achieved particularly in core fields such as rockets
and satellites. It will also continue to drive technological advancement across multiple industries and interdisciplinary integration
across different fields, profoundly transforming the way humans explore and utilize outer space, expanding humanity's cognitive
boundaries and scope of activities, reshaping human civilization, and further propelling humanity into the era of grand aerospace.

The low-altitude economy has evolved on the basis of the general aviation industry. It is a comprehensive economic activity
that takes low-altitude airspace below 1,000 meters as its core operational scope, relies on aviation transportation and operational
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equipment technology as its primary tools, and drives the coordinated development of related industries through various low-
altitude flight activities. At present, the low-altitude economy has established an entire industrial chain ecosystem covering
"R&D and Manufacturing-Operation Services-Infrastructure”, encompassing four aspects: low-altitude airspace, R&D and
manufacturing of low-altitude aircraft, operation services of low-altitude flight products, and low-altitude transportation
infrastructure. The low-altitude economy will reshape the patterns of transportation, logistics, services, and urban management;
low altitude will also become the "fifth space" following land, ocean, sky, and outer space, spawning entirely new economic
paradigms and social organization models.

Adhering to the cross-border innovation theory from the perspective of social sciences and the systems engineering theory
from the perspective of natural sciences, it studies the cross-border combination and innovation paths of them from three aspects:
core technologies, application scenarios, and industrial ecosystems. They share an extremely high degree of overlap in key
technology fields such as materials and manufacturing, energy, and control. The cross-over combination and innovation not only
enable them to empower each other and achieve the sharing of technological capabilities, but also greatly accelerate the process
of technological innovation. In terms of application scenarios, the cross-over combination and innovation can provide air-space
integrated services for users in industries such as agriculture, logistics, smart cities, and emergency rescue. With the in-depth
penetration in key technologies and application scenarios, they can carry out close cooperation and open sharing in aspects
including the upper and lower reaches of the industrial chain, innovation platforms, infrastructure and environment. This will
help build an industrial ecosystem featuring coordinated development, win-win cooperation, market closed-loop, and positive
circulation.

This paper identifies challenges of the cross-over combination and innovative development of commercial aerospace and the
low-altitude economy in areas such as technology, market, regulations, and talent. In terms of technical standards and
compatibility, commercial aerospace and the low-altitude economy each have their own independent technical standards and
industry norms. This may lead to issues such as inconsistent interfaces, communication protocol conflicts, and incompatible data
formats when the two sectors carry out cross-sector integration and innovation. These problems increase the difficulty of the
direct application of professional technological achievements and cross-over system integration. Therefore, this paper finally
proposes developmental recommendations to realize the cross-over combination and innovative development of commercial
aerospace and the low-altitude economy in three aspects: establishing technology sharing platforms, building industrial
ecosystems, and providing policy support and guarantees.

Through their cross-over combination and innovation, the two sectors can achieve technology and resource sharing to inject
new vitality into both industries. These insights will also accelerate the growth of China's strategic emerging industries, advance
scientific and technological progress, drive high-quality economic development, and enhance China's global competitiveness in
technological innovation and industrial leadership.

Keywords: commercial aerospace; low-altitude economy; cross-over innovation; strategic emerging industry; new quality
productive forces



