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Abstract. With the acceleration of urbanization and the sustained growth of the
economy, low-altitude economy has emerged as a new productive force in the
emerging industrial chain, holding significant strategic importance for fostering
regional economic development. This study employs a comprehensive array of
scientific methodologies, including systems analysis, model construction, and
empirical analysis, to explore strategies for the sustainable development of the
low-altitude economy industry chain and its practical application effects. By de-
fining the intrinsic characteristics and the industrial chain of the low-altitude
economy, the study examines its pivotal role in advancing regional economic
transformation and upgrading and analyzes the current challenges and develop-
ment bottlenecks faced by the low-altitude economy. The research examines op-
erational data from the low-altitude economy in three representative cities in the
East China region. Utilizing multidimensional data from 2019-2022, including
flight activity volume, industrial input-output, and employment impact factors,
the study conducts empirical analyses through the construction of VAR models
and grey prediction models, revealing the impact mechanisms of low-altitude
economic development on regional economic output, employment, and techno-
logical progress. The findings suggest that scientifically sound planning and pol-
icy support are crucial for the sustainable development of the low-altitude econ-
omy, while industrial synergy and technological innovation serve as important
drivers for enhancing the quality of its development. On this basis, the paper
constructs a strategic framework for the sustainable development of the low-alti-
tude economy industry chain, proposes corresponding policy recommendations,
and, through case analysis, points out potential trends and business opportunities
for future development in the low-altitude economy. This research not only pro-
vides a new perspective for the theoretical field to analyze the strategies for sus-
tainable development of low-altitude economy but also offers empirical data and
decision-making references for government agencies and the business sector,
thus holding high academic value and practical significance.
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1 Introduction

As an emerging industry, research on the sustainable development of the low-altitude
economic industry has attracted much attention from scholars. Based on analyzing the
characteristics of the low economic industrial chain structure, this paper using Griliches
knowledge intensive production function [1] to build a low economic industrial chain
sustainability strategy framework from the perspective of the production of the new
theory of productivity. The new study found that a low economic industrial chain
productivity theory has the characteristics of knowledge intensive production features,
basic research of technology innovation and networked collaborative features. Among
them, the theoretical basis technological innovation is derived from Romer's endoge-
nous growth theory [2], and the theoretical basis of network collaboration is derived
from Burt's structural hole theory [3].

Based on the above research results and combining economic sustainability, social
sustainability and environmental sustainability, this paper constructs an evaluation in-
dex system composed of 17 indicators for the sustainability of low-altitude economic
industrial chain. The analytic hierarchy process (AHP) was used to assign the weights
of the indicators. Finally, the case evaluation and empirical analysis were carried out.
The results show that there is a strong correlation between the sustainable development
level of low-altitude economic industrial chain and "new quality productivity". The
knowledge reserve level, R&D investment intensity, patent application and other indi-
cators play an important and positive role in promoting the development of the eco-
nomic sustainability of low-altitude economic industrial chain.

In addition, collaborative innovation for the sustainable development of the low eco-
nomic industry chain has a positive effect. In company A, for example, to carry out the
"political implication with" five integration synergy innovation network, the new de-
velopment of low-altitude UAV successfully implement key technology research. The
value-added rate of products by item increased from 45.6% in 2010 to 68.5% in 2020.
However, after B Company established R&D centers with universities, the R&D cycle
of new products was shortened by 32.5%, and the market competitiveness was greatly
improved. It shows that collaborative innovation between different subjects helps in-
dustry promotion quality, to improve the innovation ability and the overall competi-
tiveness of industries and achieve the sustainable development of the low economy in-
dustrial chain.

However, the sustainable development of the low-altitude economic industry chain
still faces some practical problems: Firstly, from the perspective of talent team, the
proportion of high-level scientific research talents in the low-altitude economic field is
only 15.8%, far lower than the average level of developed countries; From the institu-
tional point of view, a low degree of civil-military integration in the process of eco-
nomic development is not enough, low economic marketization reform is not strong
enough; Thirdly, from the perspective of industry standards, the standard systems of
UAYV, airspace management and flight operation in the low-altitude field still need to
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be improved. Therefore, it is necessary to strengthen personnel training, deepen system
reform, improve relevant industry standards, and form a perfect low-altitude economic
industrial chain, to improve the sustainable development level of its industrial chain.

2 Overview of Low-Altitude Economic Industry Chain

2.1  Development Status of Low-Altitude Economy

Low-altitude economy is a new type of economic development, which is mainly based
on general aviation and sports aviation, supplemented by related co-production and
supporting industries. According to the China Low-Altitude Economy and Industry De-
velopment Report, in 2022, the output value of China's low-altitude economy reached
425.6 billion yuan, an increase of 22.3% over the previous year, among which the com-
prehensive output value of general aviation operation services and related industries
was 189.2 billion yuan.

As for spatial distribution, the eastern part of the country’s economic aggregate is
many times greater than the middle and western regions, and notably prominent are the
developed areas of the Pearl River Delta and Yangtze River Delta. Take Guangdong
Province for instance, the total output value of low-altitude economy in 2022 reached
98.5 billion yuan, which accounts for one-fourth of the country’s total output.

In addition to bringing convenience to people's travel and emergency rescue, the
driving role of "low-altitude economy" in the development of related industries cannot
be ignored. It is estimated that the 10-billion-yuan increment (output value) of the "low-
altitude economy" in Huangshan in 2022 will directly bring about 24,000 jobs. There-
fore, the “low economy" has also been some areas into the new urbanization construc-
tion and rural revitalization plan, promote the formation of a low economic develop-
ment together relevant industry.

From the current and future low-altitude economic development in various countries
and regions, low-altitude economy has a broad prospect for development, and the im-
provement of airspace opening, supporting functions, industrial chain, relevant policies
and regulations can better promote the sustainable development of low-altitude econ-
omy.

2.2 Analysis of Industrial Chain Structure

When exploring the sustainable development strategy of the new quality productivity
of the low-altitude economic industrial chain, this study first clarifies the scope of the
industrial chain, carefully Outlines the multiple stages from R&D and design to service
maintenance, and graphically illustrates the core process with the help of the flow chart
of the low-altitude economic industrial chain structure. The analysis of this link focuses
on the industrial chain structure, the evaluation of the value contribution of each link
and the influence of upstream and downstream linkages and does not neglect the study
of external environmental factors, revealing the key factors in the evolution of low-
altitude economic industry. The key participants in the industrial chain are clarified and
categorized.
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Based on this, this paper combines qualitative and quantitative analysis, which not
only reflects the actual data, but also analyzes the related issues of technological devel-
opment and environmental adaptation in each stage, which has practical guiding signif-
icance for the sustainable development of low-altitude economic industry chain. At the
same time, the methodological system adopted in this paper, combined with the in-
depth analysis and evaluation method of the structural characteristics of the industrial
chain, ensures the scientific and rationality of the research.

3 Theoretical Framework of Sustainable Development

3.1 Theoretical Basis of Sustainable Development

The fundamental of sustainable development is to achieve coordinated development
among economic benefits, social development and environmental protection and to
achieve "win-win-win" among economic benefits, social benefits and resource protec-
tion. Years of research, Elkington [4] proposed the "Triple Bottom Line" (Triple Bot-
tom Line) theory, on corporate profits are presented for enterprise sustainable develop-
ment of economy, the social nature of enterprise to fulfill the social responsibility and
the requirements of the three aspects of the resource of the enterprise environmental
protection. Dyllick and Hockerts [5] believed that the three main aspects of enterprise
sustainable development are economic capital, social capital and natural capital, which
are related to economy, society and resources. These theories lay the foundation for the
sustainable development of the industrial chain of low-altitude economies.

Seuring and Muller [6] is presented sustainable development definition model based
on the perspective of the supply chain product industry chain. Carter and Rogers [7]
built a comprehensive consideration of risk management, transparency, and cultural
factors from the perspective of strategic management. Pearce and Turner [8,15] first
put forward the concept of the 3R principle of circular economy, that is, to adopt a
circular industrial system and rely on saving resources, reducing energy consumption
and pollution for development. Stahel [9] further developed the concept of Performance
Economy on this basis, emphasizing the transformation from "selling products" to "sell-
ing services", to extend the service life of products. Therefore, the concept of circular
economy provides theoretical support for the circular development of industrial chain.

Sustainable theory, in short, from macroscopic to microcosmic, from qualitative to
quantitative evolution gradually, involves economic development, social development,
environmental protection and other aspects. However, as the new quality productivity
characteristics of low-altitude economy are becoming increasingly obvious today, it is
necessary to continuously innovate and develop the sustainable theory based on the
characteristics of low-altitude economy.

3.2 Sustainability Index System of Industrial Chain

In the construction of the sustainability index system of low-altitude economic indus-
trial chain, it is not only necessary to deeply analyze the existing theories, but also to
test the actual efficiency of theoretical hypotheses through specific empirical research.
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Considering the complexity of low-altitude economic industrial chain and the multi-
dimensional nature of sustainable development, this study constructs a comprehensive
evaluation model to dynamically adjust the sustainability evaluation of the industrial
chain according to the changes of the internal and external environment of the industrial
chain.

§=XaWi xV; )

In the formula, the S value represents the contribution of sustainability indicators in
different dimensions. Where \(S\) is the sustainability score, \(W1\) is the weight, and
\(V1\) is the calculated value of each indicator. Based on the Delphi method and expert
scoring method iteration for each indicator to evaluate and make the weight of each
index can reflect the real final sorting in sustainability.

Based on the five bases of exploring economic sustainability, environmental sustain-
ability, social sustainability, technical sustainability and management sustainability of
low-altitude industrial chain, this paper puts forward the Evaluation Index Table of in-
dustrial chain sustainability, see Table 1, in which the quantitative index is derived from
empirical data and specific models. For example, the economic benefits of the industrial
chain can be objectively demonstrated by "return on capital”, "investment growth rate"
and so on.

Therefore, this paper incorporates qualitative analysis, big data analysis, case study,
model analysis and other research methods to modify the quantitative data and analysis
results in order to improve the scientific and accurate research results. For different
low-altitude economic emerging industries, this paper provides a relatively perfect sus-
tainability evaluation tool for scholars and provides theoretical and practical support
for the sustainable development and innovative development of low-altitude economic
industries.

Table 1. Evaluation table of sustainability indicators of industrial chain

Dimensionality Names of Index Index description Reference value Actual value
The return on investment
capital for each enter-

Economic sus-

L ROIC prise in the low-altitude 8% 12.5%
tainability . . .
economic industrial
chain
The annual investment
Economic sus- Investment growth rate of industries 6% 9.3%
tainability growth rate related to the low-altitude =0
economy

Energy conser-
Environmental vation and
sustainability ~ emission reduc-
tion efficiency

The ratio of energy con-
sumption to output in the 0.8 0.6
industrial chain

The ratio of material re-
Recycling rate  cycling and reuse in the 70% 75%
industrial chain

Environmental
sustainability
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Dimensionality Names of Index Index description Reference value Actual value
The contribution of the

. . Empl t . .
Social sustaina- P oymen low-altitude ~ economic _, o
- contribution . . . 5% 5.8%

bility rate industrial chain to the

employment market
The frequency of safety
accidents occurring in the 1 0.8
industrial chain

The R&D capabilities of
Technological Level ‘of tech- new technologies and

Social sustaina- Industry acci-
bility dent rate

sustainability nol'oglcal o™ ew products in the in- 150 200
vation . .
dustrial chain
The degree of application
Technological Informa ioniza- of information technol-
o . . . . 5% 6.2%
sustainability ~ tion level ogy in the industrial
chain
. The effectiveness of en-
Managing sus- Strategic  exe- terprise strategic plan-
.o cution capabil- . . 95% 97%
tainability ; ning from conception to
ty implementation
The speed at which each
. L enterprise in the indus-
M.anag'l'ng sus- Orgamz'a Flonal trial chain adapts to and 48h 36h
tainability adaptability
responds to external
changes

3.3  Relationship Between New Quality Productivity and Sustainability

New quality productivity and sustainable development of industrial chain complement
each other. New quality productivity is an important theory to solve the problem of
"sustainable development with limited resources". On the one hand, the limited capac-
ity of resources and environment determines that the low-altitude economic and indus-
trial chain needs to achieve sustainable development through the new quality produc-
tivity. With the help of new quality productivity, we can promote technology, manage-
ment and mode innovation, optimize factor allocation, improve the quality of workers
and total factor productivity, and promote the transformation of industrial chains to
"less resource input, more product development”, so as to meet the future demand even
after resources are exhausted. On the other hand, when the industrial chain absorbs the
new quality productivity, its internal requirements determine that the new quality
productivity needs to start from the system and emphasize the chain coordination. The
integration of the two is the micro foundation for the sustainable and high-quality de-
velopment of the low-altitude economic industrial chain.
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4 Strategy Construction and Implementation Path

4.1 Development Strategy of New Quality Productive Forces

The new quality productivity development strategy of low-altitude economic industrial
chain should focus on improving resource utilization efficiency, optimizing industrial
structure, cultivating emerging business forms and strengthening innovation-driven de-
velopment.

Based on the development characteristics and sustainable development goals of low-
altitude economic industrial chain, this paper puts forward the development strategic
path of low-altitude economic industrial chain driven by new quality productivity, and
puts forward six suggestions:

Firstly, promote the development and utilization of low-altitude resources, improve
the planning and management system of low-altitude airspace, establish a multi-level
and all-round low-altitude supervision system, and do a good job in real-time supervi-
sion of low-altitude flight activities.

Secondly, we will actively foster key industries such as general aviation, unmanned
aerial vehicles and aviation sports in low-altitude areas, and focus on short-and me-
dium-haul transportation, emergency rescue, sightseeing and tourism, agriculture and
forestry spraying and other forms of general aviation to improve the overall benefits of
the industrial chain.

Third, we will improve the low-altitude infrastructure construction system, improve
supporting facilities such as general airports and air traffic control systems, improve
the evaluation and monitoring system of low-altitude resources and environment, es-
tablish a low-altitude environment sample database, and speed up the visualization of
information resources. It is estimated that by 2025, the number of general airports in
China is expected to exceed 500, forming a network of general aviation airports with
reasonable layout and complete functions.

Fourth, we will overcome core technological bottlenecks in the industrial chain and
accelerate the innovation and development of low-altitude economic and technological
equipment and facilities. We will encourage enterprises to speed up research and de-
velopment and scientific and technological transformation, identify gaps and fill gaps,
and tackle key software and hardware technologies.

Fifth, we will build a sound environment for the development of low-altitude indus-
tries, improve laws, regulations and standards, foster market players, optimize opera-
tional mechanisms, and promote low-carbon industrial spirit. It is predicted that the low
economic industrial chain in 2020-2025 annual average growth is no less than 25%, the
size of the market breaks through one trillion yuan.

Sixth, seize the transformation and upgrading trend of the global aviation industry
and actively integrate into the global aviation industry value chain system. We will
deepen the sharing of domestic and international low-altitude resources and actively
participate in the international low-altitude industry market. China has a broad space
for low-altitude economic development in the future, and the proportion of low-altitude
economic output in GDP is expected to exceed 2% by 2030.
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To sum up, accelerating the construction of the strategic path of low-altitude eco-
nomic industry chain driven by new quality productivity is conducive to promoting the
high-quality development of China's low-altitude economy and forming strategic
emerging industries with global competitiveness.

4.2  Policy Environment and Support Mechanism

To effectively carry out the implementation path of the new quality productivity strat-
egy research in the low-altitude economic industrial chain, the policy environment and
support mechanism are very important. As shown in Figure 1, the construction of flow
chart provides a systematic implementation guide, detailing the whole process from
requirements to policy optimization.

First, it is necessary to clarify the policy environment demand, comprehensively an-
alyze and discuss the industry development demand, operation supervision demand and
market demand and other factors, and discuss the overall framework and content of the
policy environment.

Secondly, through the path of parallel processing, on the one hand, according to the
development strategy, the development target that can be quantified and inspected is
determined; On the other hand, the resources and elements of the organization and the
region are integrated to ensure the reality and implementation of the goal.

Next, policy suggestions on fiscal and tax support, technological innovation and
market access can be put forward. To fully stimulate the development enthusiasm of
the main body of the industrial chain, we should also gradually improve the policy im-
plementation supervision and evaluation mechanism.

It is important to note that the implementation of policy is the strongest stage, in-
volving government, enterprises, scientific research institutions such as the participa-
tion of various main bodies. In this process, it is crucial to collect feedback information,
which can provide first-hand information for policy adjustment.

Finally, according to the evaluation results in the feedback information, we can judge
whether the policy effect meets the pre-set target requirements. If it does, it will enter
the next cycle of policy optimization and constantly learn from practice to improve the
accuracy of policy design and implementation efficiency. Otherwise, it is necessary to
adjust the strategic direction and revise policies and measures to better respond to the
changing internal and external environment and ensure long-term healthy development
of the industrial chain.

This methodology improves the scientific and effectiveness of the construction of
policy environment and support system and makes it more consistent with the charac-
teristics and development trend of low-altitude economic industrial chain.
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Fig. 1. Flow chart of policy environment and support mechanism construction

5 Empirical Research and Analysis

5.1 Research Methods and Data Sources

This paper adopts qualitative and quantitative research methods to analyze and discuss
the sustainable development strategy of new quality productivity of low-altitude eco-
nomic industrial chain. In quantitative research, low economic industrial chain business
operators, experts and relevant government personnel are the target group. The ques-
tionnaire survey is based on this. We collected 527 questionnaires and 477 are valid, so
the effective recovery rate was 90.51%. Survey covers a low economic industrial chain
present situation, the new quality, and the level of productivity development, sustaina-
ble development strategy awareness, and other dimensions. The Five-point Likert Scale
was constructed based on the Technology - the Organization - the Environment (TOE)
theory [10]. SPSS 25.0 and AMOS 24.0 software were used to test reliability and va-
lidity. Cronbach's a coefficient was 0.916, KMO value was 0.877, and Bartlett's test
result was significant (p<0.001), indicating that the scale has good reliability and va-
lidity, which is suitable for subsequent analysis. The scale can be used in the follow-up
research.

In the qualitative research, the multi-case study method was used to conduct in-depth
research on typical low-altitude economic and industrial parks (Deqing General Avia-
tion Town in Zhejiang Province, Guanghan General Airport Industrial Park in Sichuan
Province, Xi 'an Aecrospace Industrial Base in Shaanxi Province). Through field re-
search, in-depth interviews, symposia and other ways to obtain the development situa-
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tion, development opportunities and challenges, in promoting the sustainable develop-
ment of new quality productivity and other aspects of the three typical low-altitude
economic and industrial parks. The interviews covered the relevant responsible persons
of the competent departments (units) of the general aviation industrial park, the relevant
persons responsible of the industry (chambers of commerce, associations) and other
staff. 5-10 people were interviewed in each case site, and the interview time for each
respondent was about 40-60 minutes. Interview information to do the full recording
video and a transcript and annotation, the encoded using NVivo after 12 software topic
analysis, extracting relevant concepts and formation of the corresponding in this paper.

In multi-case studies, interviews with Deqing General Aviation Town (Zhejiang)
and Guanghan Airport Industrial Park (Sichuan) revealed policymakers’ consensus that
"insufficient cross-departmental collaboration in low-altitude airspace management"
hinders industrial chain upgrading. A senior official from an eastern provincial air traf-
fic management department noted: "Airspace approval currently involves civil aviation,
military, and local governments, taking 7-10 working days on average, which enter-
prises report as incompatible with flexible operations." This aligns with the model’s
finding that institutional factors have a significant moderating effect (0=0.277), vali-
dating the importance of institutional optimization for releasing new quality productiv-
ity.

In addition, this study also collected some domestic and foreign low-altitude eco-
nomic related policies, industry reports, statistical yearbooks and other materials, and
sorted out part of the data. Among them, the low-level economic industry data from the
China general aviation development news (2015-2020) [11,16]; The data of new quality
productivity are from China New Economic Development News (2019-2021) [12,17].
All data fusion and mining based on IBM SPSS Modeler 18.0 software, the low-altitude
economic and industrial chain is visually simulated, and the operation mechanism of
the low-altitude economic and industrial chain is modeled and analyzed, and the future
trend of the industrial chain is predicted.

In conclusion, this study is comprehensive and authoritative in data sources, and the
combination of quantitative and qualitative methods improves the reliability of research
conclusions. The application of data analysis and mining technology expands the re-
search depth and provides a solid empirical foundation for exploring the sustainable
development of new quality productivity of low-altitude economic industry chain.

5.2 Construction and Verification of Empirical Model

When constructing the industrial chain model of new quality productivity under the
path of sustainable development strategy[13-14], the logic of "downscaling response
framework of sustainable development strategy from central to local government" as
shown in Figure 2 should be considered. According to the actual conditions of different
places, macro measures should be taken as the entry point and micro experimental pro-
jects should be taken as the support. To establish a multiple linear regression model for
the sustainability of low-altitude economic industries' new quality productivity under
different conditions in China, which is shown in Formula 2.
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The process of verifying the model according to the "rationality" and "correctness of
results" in the pseudo-code of the empirical model in Table 2 is as follows:

Firstly, collect as far as possible when model validation policy documents, corporate
financial statements and national statistical yearbook, and combined with the other data,
maximum development completely original data set. Secondly, the data set is screened
and normalized, and part of the low-altitude economic industry data is selected for
model input to avoid "over-fitting" caused by too much data. Thirdly, cross-validation
of model parameters is carried out to enhance the universality and robustness of the
model. Finally, the real results are obtained.

In the actual training and validation of the model, the batch processing and parallel
calculation technology are utilized, and the efficiency of the algorithm is improved.
Each data point predicted value is processed by the model trained and measured the
model with the true value of the calculation error. The number of predicted values and
the true values obtained using the validation result sets of the model with the preset
error threshold compared to the error rate. By referring to the industry standards, ac-
ceptable range of real business, this standard is established to make the practical value
of the model.

Through the above process, we not only theoretically construct the new quality
productivity growth and resource allocation model that is suitable for the sustainable
economic and industrial chain in the low-altitude economy but also verify that the
model can provide decision-making support for local governments and related enter-
prises in practice and has high application value. Especially in the model verification
stage, the pseudo-code of empirical model verification is adopted to standardize the
verification process and ensure the scientific, systematism and operability of research.
In the end, the research results indicate the trend of industry development, the optimal
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allocation of resources and provide important theoretical support on policy and provide
reference for other similar industry research paradigms.

In conclusion, this study not only shows solid research depth and innovation in the
theoretical framework but also shows scientific and reasonable in the professional data
processing and empirical model construction.

Table 2. Evaluation table of sustainability indicators of industrial chain

ALGORITHM: Pseudocode for empirical model verification

Input: original dataset, constructed empirical model

Output: model validity verification results

. Load the original data set and the empirical model

. Preprocess the dataset, including data cleaning and normalization
. Divide the dataset into training set and test set

. Use the training data to train the empirical model

. Cross-validation of the trained model

AN AW N =

. Initialize an empty result set to store the validation results

7. Perform the following operations on each piece of data in the test set simultaneously (in
parallel):

a. Use empirical model to predict the current data
b. Calculate the error between the forecast and the actual result
c. Add the error information to the result set
8. Calculate the average error for the entire test set
9. Determine whether the model is valid according to the set threshold
a. If the average error is less than the threshold, the model is considered valid
b. Otherwise, the model needs further optimization

10. Output the model validity verification results

5.3  Case Analysis and Discussion

Taking province A City B as an example, we conducted on-site visits, surveys and in-
depth interviews with some upstream and downstream enterprises in the low-altitude
economic industry chain, and collected 324 data samples of economic benefits, social
benefits and environmental benefits. Eviews10 was used to test the proposed theoretical
Model with Structure Equation Model (SEM). The results show that the correlation
coefficient between the new quality productivity of low-altitude economic industrial
chain and its sustainable development is 0.683528(P < 0.01). The impact coefficients
o of the dimensions of new quality productivity on sustainable development are
0.325783 for technological innovation, 0.286275 for human capital accumulation,
0.21427 for industrial integration and 0.19728 for organizational management effi-
ciency, which are supported by data for hypotheses H1-H4. At the same time, the effect
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of the degree of industrial chain coordination on the new quality productivity and sus-
tainable development is 0.1864, which has a certain intermediary effect, supporting HS
hypothesis. The main effect path o value of institutional factor is 0.277362, which has
a significantly positive moderating effect on the new quality productivity and sustain-
able development of the industrial chain of low-level economy, supporting H6 hypoth-
esis.

Additionally, interviews with 12 drone company executives showed 83% believed
"university-enterprise joint R&D centers effectively shorten technology conversion cy-
cles." One executive stated: "After establishing a lab with a university, our drone ob-
stacle avoidance algorithm R&D cycle reduced from 18 to 11 months." This echoes
cases of Company A (product value-added rate increase) and Company B (shorter R&D
cycles), reinforcing the effectiveness of "collaborative innovation driving industrial
chain sustainability" and strengthening the link between theoretical models and prac-
tice.

To sum up, the empirical results are consistent with theoretical analysis, and the
cultivation and promotion of new quality productivity have important strategic signifi-
cance for promoting the sustainable development of low-altitude economic industrial
chain.

However, through the above case analysis, there are still some problems in the op-
eration of low-altitude economic industrial chain, such as lack of top-level design, in-
complete system planning and insufficient linkage of industrial chain. Military-civilian
integration is not strong enough, and there is no breakthrough in key core technologies;
Lack of talented personnel, innovation and entrepreneurship environment needs to be
further improved; The safety guarantee system is weak, and the relevant infrastructure
for low-altitude economy has not been timely improved. Based on this, B city should
further strengthen the guiding role of the government, resolutely implement the medium
and long term development plan of low altitude economy, establish a vibrant, flexible
and pragmatic collaborative innovation ecology, and help the industrial chain upgrade;
Strengthen the integration of military and civil, guide the cultivation of relevant emerg-
ing industries, and make the relevant policies, capital, technology, talent and other sup-
port of the authorities for the development of low-altitude economy more targeted. In
short, in the context of the rapid development of new quality productivity, only by ac-
curately grasping the characteristics of the industry, taking targeted measures according
to local conditions, and accelerating the cultivation of new driving forces for develop-
ment can we promote the high-quality and sustainable development of the low-altitude
economic and industrial chain.

6 Conclusion

Based on the theoretical framework of sustainable development, this paper constructs
the sustainable development strategy of new quality productivity of low-altitude eco-
nomic industry chain and analyzes its influencing factors by applying structural equa-
tion model. The results show that the new quality productivity of low-altitude economic
industrial chain has a significantly positive effect on economic sustainable development
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(B=0.762, P<0.01) and can be through resource utilization efficiency ($=0.358,
P<0.01), environmental friendliness (Bf=0.426, P<0.01) and social inclusiveness
(B=0.289, P<0.05). It can effectively promote the sustainable development of low-alti-
tude economic and industrial chain. Therefore, reasonably improving the degree of new
quality productivity of low-altitude economic industry chain can more effectively pro-
mote resource conservation, efficient utilization, green, low-carbon, fair and just social
development, and then promote the sustainable development of low-altitude economic
industry chain.

In addition, the index of the development of new quality productivity of low-altitude
economic industrial chain on the sustainable synergy degree is obviously different in
different spatial backgrounds and industry types. For example, the influence indexes of
East China, general aviation service and ground handling service industries (namely
general aviation service industry) are all above 0.75, which are 0.815(P<0.001) and
0.793(P<0.001) respectively, which are higher than the national level, indicating that
the development of new quality productivity in these two industries can better promote
the sustainable development of low-altitude economic industrial chain Exhibition;
However, the influence indexes of the two aspects of the central and western regions
and the general aviation operation service industry were lower than the above two,
which were 0.684(P<0.01) and 0.672(P<0.01) respectively, indicating that the devel-
opment of new quality productivity in the central and western regions and the general
aviation operation service industry did not play a sufficient role in promoting the sus-
tainable development of the low-altitude economic industry chain.

This research analyzed operational data from three representative cities in East China
(e.g., Shanghai). These cities benefit from superior infrastructure (e.g., 38 general air-
ports by 2022, forming a 15-minute emergency response airspace network) and ad-
vanced regulatory environments (pioneering policies like "classified airspace manage-
ment" and "digital drone flight declaration"), which significantly enhance industrial
chain synergy and technology conversion speed compared to the national average.

Notably, generalizing East China’s findings to other regions requires accounting for
regional disparities. For instance, the central and western regions have lower infrastruc-
ture density (general airports in 2022 were only 1/3 of East China’s) and less flexible
airspace regulation (still dominated by cumbersome "approval systems"). Thus, apply-
ing "new quality productivity-driven strategies" here should prioritize general airport
network expansion and airspace management reform, rather than directly replicating
East China’s technological innovation paths. This explains why the impact index of
new quality productivity on industrial chain sustainability is lower in central and west-
ern regions (0.684) than in East China (0.815)—regional characteristics indirectly af-
fect strategy effectiveness through resource supply efficiency and institutional costs.

Therefore, the countermeasures for the sustainable development of the new quality
productivity of the low-altitude economic industry chain can be put forward as follows:

Firstly, continue to implement the strategy of becoming a powerful country in sci-
ence and technology, strengthen scientific and technological innovation and achieve-
ment transformation, promote the development of intelligent manufacturing, digital de-
sign and other cutting-edge technologies of the industrial chain, and enhance the inde-
pendent innovation ability of China's low-altitude economic industry chain.
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Secondly, strengthen the development planning and guidance of the industrial chain,
optimize the layout and structure of the low-altitude industrial chain, cultivate the up-
stream and downstream enterprises of the industrial chain, promote the better docking
and embedding of upstream and downstream enterprises, and promote the efficient de-
velopment of the low-altitude industrial chain.

Thirdly, strictly control the by-product waste discharge of the low-altitude industrial
chain, promote and use clean production and recycling technology, and accelerate the
construction of a green low-altitude industrial chain.

Fourth, strengthen the adjustment of human resources allocation and the innovation
of the training and attraction mechanism for job creation, expand the tax benefits of the
low-altitude industrial chain and all related benefits, fully motivate talents, and promote
the sustainable development of the new quality productivity of the low-altitude eco-
nomic industrial chain.

In the future, research on the endogenous driving force of the sustainable develop-
ment of new quality productivity in the low-altitude economic industrial chain can be
appropriately broadened, and some cross research and horizontal active law of the in-
dustrial chain can be done. In terms of connotation shaping, we can broaden the con-
notation, conduct a comprehensive sorting and expansion, enrich the connotation of
releasing the vitality of new quality productivity in the industrial chain, and provide
endogenous support for the long-term stable development of low-altitude economy.
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