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Abstract: Against the backdrop of artificial intelligence (Al) deeply penetrating the
financial system, my country's high-tech industry exports are significantly affected by
digital finance. The research theme of this paper is set as "Al empowerment-financial
innovation-export upgrading”, building a theoretical mechanism model to comprehensively
analyze how Al technology can promote the reshaping of high-tech industry export paths
by optimizing the allocation of financial resources, improving the efficiency of financial
services, and reducing transaction costs. Using spatial panel data from 280 prefecture-level
cities in China from 2016 to 2022, this paper empirically examines the impact of "Al +
digital finance" on the export performance of high-tech products, and also discusses its
regional differences and spatial spillover effects. The results confirm that Al-enabled digital
finance plays a key role in promoting high-tech industry financing, promoting innovation
investment, and expanding the market, especially in the high-penetration areas of the
eastern coastal areas. The results are extremely outstanding. The article provides strategies
for optimizing intelligent trade paths and suggestions for diversified collaborative
governance to help achieve a more accurate and efficient development path for digital trade.
This study provides theoretical reference and policy support for promoting the intelligent
transformation of China's high-tech industry exports.

1. Introduction
1.1. Research background and contemporary significance

With the help of a new round of scientific and technological revolution and industrial
transformation, artificial intelligence (Al), which is named after Artificial Intelligence, has become
the core driving force leading the development of the global digital economy. Especially under the
guidance of China's "Digital China" and "Technology Power" strategies, the deep integration of Al
technology in finance, manufacturing, trade and other fields has accelerated significantly, triggering
a systematic recasting of the digital financial system and a deep transformation of the service model.
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As the core tool for optimizing my country's export structure and promoting the improvement of
international competitiveness, the importance of high-tech industries in the global value chain has
become increasingly prominent in recent years. By 2023, China's high-tech product exports have
reached 1.6 trillion US dollars, accounting for 32.4% of all exports, becoming the core pillar for
stabilizing my country's foreign trade activities. High-tech industries have the characteristics of high
R&D investment, high risks and long cycles, and have higher requirements for the accuracy,
intelligence and dynamic response capabilities of financial services. The traditional financial system
is difficult to meet their financing, risk management and cross-border transaction needs. Digital
financial services enabled by Al technology have found a starting point for overcoming this
structural problem. Detailed analysis of the role of digital finance in the export of high-tech
industries under the background of Al technology and exploration of optimization measures for its
export path have become research areas with great theoretical and practical significance.

1.2. Research status and literature review

Existing literature on digital finance and high-tech industry exports is mostly focused on the
macroeconomic level, and rarely explores how Al technology embedded in digital finance will
affect the outward path of high-tech industries from the micro-mechanism level. Research on digital
finance mainly focuses on its inclusive financial effects, support for financing of small and
medium-sized enterprises, or its regulatory role in urban-rural income gaps. For example, Demirg
UcKunt et al. (2018) pointed out with the help of the global Findex database that the achievement
of financial inclusion in developing countries is inseparable from the key role of digital finance.
Research on high-tech industry exports is mostly centered on the theory of comparative advantage,
the path of industrial chain upgrading, and the evolution of trade structure, but the consideration of
the embedding of financial variables is not sufficient and reasonable. Some scholars have begun to
explore the impact of digital finance on export performance. For example, Wang Xiaohong (2021)
based on Chinese urban data empirically concluded that digital finance can improve the technical
level of export products by easing credit constraints, but this study did not refine the specific role of
Al in this regard. In terms of building path mechanisms, most related studies adopt a linear
perspective, without taking into account the complex dynamic changes of Al-driven financial
intelligent decision-making and precise information matching. At present, there is still a lack of a
systematic framework to explain how "Al+digital finance" can systematically enhance the export
level of high-tech industries through resource allocation, innovation-driven and trade service
network optimization.

1.3. Research objectives and innovations

This study aims to systematically construct a mechanism model for the role of Al technology in
empowering digital finance in the export of high-tech industries, while taking into account factors
such as regional heterogeneity, industrial structure, and data resource endowment, identifying the
paths and intermediary mechanisms through which it plays a role, and then formulating an
operational export trade path optimization plan. The innovation of the research can be summarized
into three aspects: creating a three-stage intermediary model that integrates " Al algorithm, financial
efficiency, and export performance”, analyzing how Al technology uses the financial resource
allocation mechanism to affect the outward orientation of high-tech industries; for the first time,
introducing multi-source heterogeneous data at the enterprise and city levels (digital financial index,
enterprise export performance, Al technology penetration rate, etc.), and implementing empirical
analysis of spatial panels and causal identification; relying on the results of path mechanism
identification, building a three-in-one strategy system of "intelligent financial services-policy
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matching-export network optimization”, and improving the level of precise support for digital
finance under the dominance of Al, so as to achieve precise empowerment of the foreign trade path
of high-tech industries.

2. Problem: Export barriers in the context of the integration of AI and digital finance
2.1. Financial constraints faced by high-tech industry exports

Because high-tech industries have high R&D investment and are highly technology-intensive,
their dependence on financial resources is far greater than that of traditional manufacturing
industries. Data from the National Bureau of Statistics show that in 2022, in my country's high-tech
industries, small and medium-sized technology companies accounted for more than 65% of export
companies. Problems of difficulty in financing and high financing costs are common. Because high-
tech products often exhibit characteristics such as greater uncertainty and longer market cycles,
traditional financial institutions face greater information asymmetry when assessing their credit
risks and investment returns, which leads to an escalation in risk aversion and a significant increase
in credit approval requirements. Such structural constraints reduce the ability of companies to
innovate technology and expand exports, and hinder the competitiveness of high-tech products in
the global market.

2.2. Structural imbalances faced by Al technology applications in the development stage of
digital finance

Although China's digital finance has achieved rapid growth in recent years, with the digital
inclusive finance index jumping from 36.2 to 65.7 from 2014 to 2022, Al technology has shown
serious structural imbalances in its internal applications. Risk control and credit investigation
scenarios are the focus of Al applications, and certain results have been achieved in multi-
dimensional modeling and graph algorithm risk identification . In areas such as credit pricing, cross-
border payments, and smart contracts that directly serve high-tech export companies, its penetration
rate is still not high. Al systems rely on the ability to dynamically learn from massive data, but
small and medium-sized export companies have insufficient information transparency and weak
data governance capabilities, causing Al systems to make mistakes in judging their actual credit
levels. This imbalance in application structure has prevented Al empowerment from being fully
transformed into precise financial services for export companies.

2.3. The export path mechanism lacks precise support and risk control capabilities

The export of high-tech industries mostly relies on traditional channels, involving OEM
outsourcing, centralized channel exports and national trade platforms. The concentration of the
channels is relatively high, and the ability to deal with risks is relatively weak. Digital financial
services lack personalized and intelligent support in the optimization of export channels. The Al-
based foreign trade intelligent matching system has been widely deployed but not fully rolled out,
making it difficult to accurately identify buyers, predict risks and provide payment channel
guidance for enterprises. The international compliance issues, exchange rate risks, cross-border
settlement and other financial problems involved in the export process lack systematic tool support,
resulting in a structural contradiction of "strong technology - weak channels - backward finance",
which has slowed down the expansion efficiency of high-tech products in the global high-end
market.
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3. Problem analysis: Determine the internal logic and action path of the mechanism

3.1. Implement Al-based algorithm-based financial resource allocation optimization model
analysis

The core role of Al technology in the allocation of financial resources is reflected in its
intelligent support capabilities for risk identification, credit assessment and dynamic resource
allocation. By using integrated machine learning, financial institutions can identify the company's
repayment willingness, performance level and supply chain health in real time, and improve the
level of the credit decision-making process. Taking the "multi-dimensional credit investigation +
intelligent risk control” promoted by Ant Financial as an example, the Al credit model integrates
the company's massive transaction data, tax records, social networks and other unstructured
information to achieve an accurate outline of the financing of small and medium-sized export
companies. Empirical data show that after the introduction of Al risk control, the loan default rate
of financial institutions has dropped by nearly 17%, and the efficiency of capital matching has
increased by more than 25%. This mechanism has given small and micro export companies in high-
tech industries greater convenience in obtaining finance, triggering their vitality in technological
innovation and overseas market expansion.

3.2. Indirect promotion mechanism of digital finance on technological innovation and supply
chain upgrading of export enterprises

Digital finance can directly affect the financing capacity of enterprises, and also form an indirect
driving mechanism with the help of "improved financing capacity, increased investment in
technological innovation, and upgraded export quality”. For export enterprises supported by digital
finance, the average R&D expenditure increased by 18%, and the proportion of high value-added
products in export products increased by more than 12%. The supply chain financial platform is
empowered by Al, which tracks order flow, capital flow and logistics data in real time, and provides
financial support for export enterprises based on the chain, effectively reducing the financial
pressure of raw material procurement and initial production. For example, JD Digits' intelligent
supply chain platform built on Al helped more than 1,200 high-tech enterprises achieve accurate
upstream and downstream financing and intelligent inventory allocation during the epidemic,
greatly improving their global delivery level. The "technology-finance-export" transmission path
built based on Al and digital finance has a highly coordinated and incentive effect.

3.3. An empirical study on the impact of Al+digital finance on high-tech export performance
from the perspective of regional heterogeneity

Taking into account the differences in development foundations and industrial structures in
different regions, my country has extremely distinct regional heterogeneity in the development of
Al + digital finance. This paper collects data on the digital finance development index, Al
technology penetration rate and high-tech product exports of 280 prefecture-level cities in China
from 2016 to 2022, and constructs a spatial Durbin panel model to clarify the impact mechanism of
the "Al + digital finance™ composite variable on export performance. In the Yangtze River Delta
and the Pearl River Delta, where Al technology and digital finance are leading in development, the
elasticity coefficient for high-tech export performance is 0.43, which is significantly higher than the
value of 0.19 in the central and western regions, and shows obvious spatial spillover effects. This
shows that "Al + digital finance" has significant export incentive significance in developed regions.
Underdeveloped regions must rely on policy guidance to improve Al infrastructure, data sharing
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levels and talent supply capabilities in order to promote the universal transmission of digital
financial dividends.

Table 1: Regional Differences in the Impact of Al + Digital Finance on High-Tech Exports

Region Elasticity | Average Al Digital
of Al X | Export | Penetration | Finance
Digital | Growth | Rate (%) Index
Finance | Rate

Yangtze River 0.43 18.60% 76.2 72.3
Delta
Pearl River 0.41 17.80% 73.4 69.8
Delta
Central China 0.22 10.50% 51.7 58.9
Western China 0.19 9.10% 46.2 52.6

Table 1 highlights clear regional disparities. Eastern coastal regions like the Yangtze and Pearl
River Deltas show stronger Al and digital finance synergy, reflected in higher export growth and
elasticity. Central and western regions lag, suggesting targeted infrastructure and policy support is
needed to bridge the digital divide.

4. Mechanism construction and policy path design

4.1. Build a three-dimensional system of "Al empowerment - financial innovation - export
upgrade"

In order to systematically explain how Al technology can achieve multi-level empowerment of
high-tech industry exports through digital finance, it is necessary to establish a three-dimensional
model of "Al empowerment-financial innovation-export upgrading”. This model is driven by Al
algorithms and uses machine learning and big data analysis technologies to implement high-
frequency dynamic learning in dimensions such as corporate credit, supply chain structure, and
export demand fluctuations to achieve precise financing and intelligent risk pricing; it uses financial
innovation as a transitional variable to help customize credit products; and ultimately achieve an
increase in export performance, as reflected in the expansion of the scale of high-tech product
exports, increased added value, and diversified export markets. Taking Shenzhen as an example, the
"Action Plan for the Digital Financial Integration and Development of High-tech Enterprises”
implemented by the city in 2022 relies on the construction of an Al risk control platform and an
export intelligent matching platform to shorten the average approval cycle of corporate financing by
42%. From the year-on-year data, the export of high-tech products increased by 19.3%. From the
data dimension, "Al empowerment” can be quantified with the help of the number of regional Al
patents and the number of artificial intelligence companies. The digital finance comprehensive
index and online credit penetration rate can be used as representation indicators of "financial
innovation”, and "export upgrading” is reflected in the export structure complexity index, the
concentration of the export market, and the proportion of technology-intensive products. This three-
dimensional model has built a structural theoretical foundation for subsequent empirical research
and strategy design.
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Table 2. Effects of Al-Driven Financial Innovation on Export Performance Metrics

Metric Before Al After Al Change
Empowerment | Empowerment | (%)
Average Loan Approval 15.2 8.8 -
Time (days) 42.10%
High-Tech Export 210.4 251.1 19.30%
Volume (billion USD)
Export Market 0.68 0.53 -
Concentration Index 22.10%
Share of Technology- 58.40% 66.10% 13.20%
Intensive Products

Table 2 confirms that Al-enhanced financial innovation significantly improves export outcomes.
Financing becomes more efficient, product complexity rises, and market diversification improves.
These metrics validate the effectiveness of Al in optimizing high-tech export structures and
boosting international competitiveness.

4.2. Intelligent trade route optimization strategy design is data-driven

Traditional export paths mostly rely on empirical market choices and manual judgment to match
channels. Given the intensified global trade competition and the accelerated market dynamics, it is
no longer able to meet the intelligent decision-making demands of high-tech enterprises. It is
necessary to build a data-driven trade path optimization system to achieve an intelligent closed loop
from data collection, analysis and modeling to path output. In the data collection stage, multi-
dimensional information including international market demand data, customs export data, industry
patent data, and competitor product configuration is collected to build a high-dimensional feature
data collection library; in the analysis and modeling stage, Al models such as random forests,
LSTM time series prediction, and reinforcement learning are used to perform tasks such as potential
market identification, optimal pricing path simulation, and dynamic exchange rate hedging
simulation; in the path output stage, a complete set of intelligent decision-making methods is
provided for enterprises, including target market sorting, channel screening, payment method
setting, and trade financing structure proposals. Alibaba's "Digital Foreign Trade Brain" platform
has implemented an intelligent recommendation system for export destinations through deep
learning of 120 million historical order data, which has increased the market matching success rate
for enterprises by 32 percentage points and shortened the cross-border fulfillment time by more than
15%. It is advisable to encourage the government to support the construction of a regional "Export
Intelligent Engine™ platform to create a one-stop data analysis and service integration access
channel for small and medium-sized high-tech enterprises, achieve a fundamental transformation
from “experience-driven™ to "data intelligence-driven”, improve the distribution of foreign trade
routes, and enhance resource allocation efficiency and risk resistance.

4.3. Suggestions on the establishment of a multi-subject collaborative governance system and
supporting systems

The optimization measures for the export path mechanism of high-tech industries in the context
of Al+digital finance cannot rely solely on technology promotion and market adjustment, but also
need to create a system of joint governance by multiple entities such as the government, enterprises,
financial institutions and platforms. The following three measures should be carried out at the
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institutional level: Build a data coordination mechanism of "data co-construction-credit sharing™.
The government should promote the integration and fusion of cross-departmental data, enable the
interconnection of data systems such as industry and commerce, taxation, export tax rebates, and
customs, open access ports for compliance data to financial institutions, and promote the real and
comprehensive level of Al financial model training; build a risk-sharing framework for
"government, banks, and enterprises” to share policy-based finance as a guiding force, and work
with platform financial entities and commercial banks to set up risk compensation funds specifically
for high-tech export enterprises to help enterprises with insufficient intelligent risk control
capabilities obtain credit support. Taking the Shanghai "Export Loan + Risk Pool™" project as an
example, by 2023, more than 2,100 high-tech export companies will be included in the coverage,
and the default rate will be maintained below 1.8%; a dual-track system of international compliance
and intelligent supervision will be formed. Based on the increasingly frequent Al-assisted cross-
border settlement and cross-border data transmission, a compliance review rules system based on
Al identification should be established, and relevant "regulatory sandbox” mechanisms should be
introduced to allow financial technology platforms to test innovative tools such as smart foreign
exchange products and cross-border payment smart contracts within a limited scope, improve the
speed and inclusiveness of institutional response, and rely on the collaborative governance of
multiple subjects and the supplementary improvement of institutional supporting facilities to create
a resilient digital trade ecological pattern and release the system potential of Al -enabled finance to
promote high-tech exports.

5. Conclusion

5.1. Summary of main research conclusions: The path of mechanism action is clear and
discernible, and the empirical impact of digital finance is very prominent

This study constructed a three-dimensional model of "Al technology-digital finance-high-tech
exports”, and systematically explored how Al technology indirectly drives the scale and quality of
high-tech industry exports by optimizing financial resource allocation, improving financial service
efficiency, and reducing trade transaction costs. From an empirical perspective, the regression
results of the spatial Durbin model constructed based on the panel data of 280 Chinese prefecture-
level cities from 2016 to 2022 showed that the performance of high-tech exports was significantly
positively driven by the interaction term of "Al penetration rate X digital finance index", and its
marginal elasticity value was 0.36, reflecting the practical significance of Al empowerment in
promoting foreign trade development through finance. In various regions and industrial structures,
this mechanism showed obvious heterogeneity and spatial spillover performance, providing data
support and logical foundation for subsequent policy formulation.

5.2. Policy and practical significance: Providing feasible financial and technological support
for the export of high-tech industries

This study has carried out theoretical construction and path planning work on "Al+digital
finance™ to promote the optimization of high-tech industry foreign trade paths. The proposed three-
dimensional mechanism model, intelligent path system and multi-subject collaborative governance
framework all have significant operational characteristics. In terms of practical operations,
policymakers can use Al and digital financial indexes to identify key support regions and export
enterprise types, and accurately deliver financial subsidies and risk compensation funds; financial
institutions can expand the coverage of financial services for small and medium-sized export
enterprises by building high-tech industry credit evaluation algorithms and intelligent pricing
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models; enterprises can use intelligent foreign trade platforms to achieve market expansion, risk
control and cost optimization, and achieve an advanced transition from "order-driven" to "data-
driven” export models. The research results will provide theoretical support and technical methods
for my country to build a more competitive high-tech export system and build a stable growth trade
pattern.

5.3. Research limitations and follow-up plans: Continue to deepen the research on dynamic
data at the micro level and conduct cross-national comparative analysis

Even though this study has conducted a systematic exploration around model construction and
mechanism identification, there are still some limitations. Given the difficulty in obtaining high-
frequency Al data and enterprise-level digital financial data, this paper uses municipal panel data
and public indicators as alternative quantities. In the future, it is advisable to combine micro-
enterprise-level data to further verify the accuracy and adaptability of the model mechanism. The
study did not deeply explore the evolution of Al technology itself, such as the application of
generative Al and federated learning in cross-border payments. In the future, more detailed Al
technology sub-indicators can be introduced to enhance the explanatory power. This article focuses
on relevant regions in China and does not conduct comparative analysis at the international level.
Subsequent research can be expanded to countries along the "Belt and Road™" or OECD countries to
study the differences in the transmission of "Al + digital finance" to export performance in different
institutional, trade and technological environments, and provide policy evidence with a global
perspective for my country's high-tech product "going out" strategy.
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