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Abstract

Against the backdrop of profound global trade restructuring and rapid digital advancement, Customs regulatory systems are
transforming from traditional models to intelligent, ecosystem-based frameworks. This study investigates how smart Customs
ecosystem construction drives enterprises’ new quality productivity. Utilizing cross-sectional data from China's 31 provincial
regions, the research constructs core indicators including AEO enterprise penetration rate and employs univariate linear
regression to empirically examine multidimensional impacts across technological innovation, resource utilization, environmental
management, digitalization, and economic structure. Results demonstrate that smart Customs construction significantly enhances
trade digitalization index (coefficient: 0.8616, p<0.01) and shows notable effects on energy consumption intensity, industrial
SO, emissions, and specific digital infrastructure domains. However, its influence on high-tech industries and most economic
structure variables remains limited. The study identifies four core mechanisms: data connectivity, intelligent prediction,
ecological collaboration, and rule optimization. These mechanisms effectively elevate enterprises’ new quality productivity by
reducing institutional transaction costs, accelerating cross-border innovation flows, stimulating innovation vitality, and creating
new growth points. The research proposes policy recommendations including strengthening top-level design, deepening data
engineering, optimizing precise services, and improving support systems. These measures aim to overcome practical challenges
through institutional innovation and technology integration, providing theoretical foundations and actionable pathways for smart
Customs to empower enterprise development, offering valuable insights for achieving the "smart Customs for a strong nation"
strategic vision.
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1. Introduction

Amid profound global trade restructuring and rapid digital historic transformation from traditional models toward intelli-
advancement, Customs regulatory systems are undergoing a  gent, ecosystem-based frameworks. President Xi Jinping's vi-
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sion of "smart Customs, intelligent borders, and intercon-
nected sharing"” not only charts the course for Customs mod-
ernization but also serves as a core engine driving trade facil-
itation and industrial upgrading. As the micro-foundation of
high-quality economic development, enterprises' new quality
productivity depend on the synergistic advancement of tech-
nological innovation, institutional reform, and ecological op-
timization. Smart Customs construction establishes a data-
driven regulatory ecosystem that deeply integrates Customs
supervision data with enterprises' production and operation in-
formation, offering novel solutions to reduce institutional
transaction costs and accelerate cross-border innovation flows
[1].

While existing research has yielded substantial outcomes in
digital economy empowerment, ESG governance, and regula-
tory innovation, quantitative studies on the relationship be-
tween smart Customs construction and enterprises' new qual-
ity productivity remain limited. International experiences
demonstrate significant potential: U.S. Customs leveraged Al
to improve clearance efficiency by 40%, while Japan reduced
trade compliance costs by 25% through intelligent solutions.
However, China's smart Customs development faces bottle-
necks in systemic coordination, data circulation, and service
precision. Inter-departmental data barriers create regulatory
gaps, the "digital divide" constrains inclusive ecosystem de-
velopment for small and medium enterprises, and institutional
innovation lags behind technological iteration—all diminish-
ing smart Customs' empowerment effects.

This study systematically examines smart Customs' impact
on enterprises' new quality productivity through a comprehen-
sive framework of 15 indicators. Its theoretical value lies in
revealing the intrinsic logic of technology-institution-ecology
co-evolution, while its practical significance provides quanti-
tative evidence and policy references for addressing "data si-
los" and "service delays." The research enriches empirical an-
alytical frameworks in smart Customs development and offers
crucial insights for cultivating new quality productivity
through institutional innovation and technological integration
toward the strategic goal of "building a strong Customs nation.

2. Literature Review

2.1. Research on Smart Customs Construction

Since President Xi Jinping proposed the concept of "Smart
Customs, Intelligent Borders, and Shared Connectivity," re-
search on "Smart Customs™ has emerged like mushrooms after
rain. Specifically, existing studies mainly focus on the follow-
ing aspects:

Firstly, the application of advanced technologies in smart
customs construction. For instance, large-scale model technol-
ogy can be used to build a customs "smart brain," promoting
the intelligent upgrading of customs [3]; in the future, inte-
grating digital twin technology with blockchain technology,
human-machine collaboration, big data language models, etc.,
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can facilitate customs' adaptive supervision, intelligent super-
vision, precise supervision, and efficient supervision [4]. Sec-
ondly, the enlightenment of international experiences and les-
sons in smart customs construction for China. For example,
U.S. Customs has enhanced trade security and customs clear-
ance facilitation by promoting the application of disruptive
technologies such as artificial intelligence in image recogni-
tion and robotic process automation [5]; Japan Customs fo-
cuses on four dimensions—providing intelligent solutions, in-
formation sharing, enhancing management resilience, and
strengthening technical and talent support—to achieve goals
in security, taxation, and trade [6]. Thirdly, institutional inno-
vation from the perspective of smart customs, such as effec-
tive connection between smart customs construction and in-
ternational customs governance rules [7], and smart customs
facilitating the implementation of the AEO (Authorized Eco-
nomic Operator) system [8].

2.2. Research on Enterprise New Quality
Productivity

Current research on enterprise new quality productivity
mainly concentrates on three aspects [15]:

Firstly, the relationship between digital economy and enter-
prise new quality productivity. The rapid development of the
digital economy provides a technological foundation for the
transformation and development of new quality productivity
across various industries. On one hand, the development of the
digital economy has rapidly increased the scale of industrial
digitalization to 43.8 trillion yuan [2, 10]; on the other hand,
it has also shown significant effects in promoting industrial
carbon reduction [11]. Theoretically, the integration of the
digital economy and the real economy can not only help the
real economy break away from traditional high-consumption,
high-emission growth patterns but also give rise to new digital
business forms and industrial models. Practically, the integra-
tion of China's digital economy and real economy is still in its
initial stage. To further promote this integration, it is neces-
sary to Firstly incorporate digital elements into the technolog-
ical innovation process [12] and digitally transform traditional
technologies [13], thereby achieving technological integration
between digital economy industries and real economy indus-
tries. In this process, enterprises, as micro-level entities oper-
ating within the real economy, are not only practical carriers
of technology integration between digital and real industries
[14] but also the focal points for developing new quality
productivity at the micro level.

Secondly, research related to ESG (Environmental, Social,
and Governance). Song Jia and Zhang Jinchang [16] found
that ESG development can improve relationships between en-
terprises and stakeholders, reduce intermediate product costs
and debt financing costs, and increase institutional sharehold-
ing ratios, thereby promoting the improvement of enterprise
new quality productivity. Research by scholars such as Cui
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Hongkai [17] indicates that ESG investment promotes produc-
tivity improvements in private enterprises by alleviating fi-
nancing constraints, reducing financial risks, and enhancing
enterprise innovation capabilities. Strong ESG performance
not only enhances corporate innovation output but also opti-
mizes the innovation structure and boosts innovation effi-
ciency [18]. Additionally, research by scholars such as Sheng
Mingquan and Li Zhijie [19] points out that ESG information
disclosure can improve innovation output, enhance employee
trust levels, and optimize enterprise human capital structure,
thus boosting enterprise new quality productivity. Li Jinglin
[20] further emphasizes that ESG enhances enterprise new
quality productivity by strengthening environmental protec-
tion investment, improving internal control quality, and pro-
moting green technology innovation in enterprises.

Thirdly, the relationship between government regulatory
innovation and enterprise new quality productivity. The im-
provement of enterprise new quality productivity results from
the interaction of multiple institutional factors, with the gov-
ernment playing an important guiding role. When the govern-
ment can both guide enterprises to recognize the importance
of investing in innovation activities to drive transformation
and upgrading, and provide subsidies to help enterprises over-
come resource constraints, government logic can lead enter-
prises to develop high-level new quality productivity [21].
Scholars such as Cui Qingbo [22], from the perspective of free
trade zone construction, believe that it can improve employee
quality, enhance production tools, expand labor objects, opti-
mize factor allocation in enterprises, and promote the devel-
opment of enterprise new quality productivity by alleviating
financing constraints and reducing institutional costs through
institutional innovation. Scholars such as Wu Kaiya [23] fur-
ther point out that the construction of free trade zones can em-
power enterprise new quality productivity by promoting digi-
tal transformation and advancing marketization. Scholars such
as Yang Zhian [24], from the perspective of government fiscal
and tax policies, indicate that fiscal subsidies and tax incen-
tives promote enterprise new quality productivity develop-
ment by alleviating financing constraints, reducing specula-
tive behavior, enhancing external attention, and optimizing re-
source allocation; moreover, their combined implementation
has significant synergistic promoting effects. Scholars such as
Dong Qi [25] found that the government can promote enter-
prise new quality productivity development by opening data,
alleviating information asymmetry between government and
enterprises, and enhancing enterprise resource acquisition ca-
pabilities.

2.3. Literature Review Comments

Current research on enterprise new quality productivity has
accumulated a rich body of literature, with many studies fo-
cusing on government regulatory institutional innovation and
enterprise new quality productivity, conducting rigorous
quantitative analyses. Meanwhile, existing literature on smart
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customs construction has deeply explored practical needs and
challenges of domestic customs operations from perspectives
such as advanced technology applications, international expe-
riences and lessons, and institutional innovation under the
smart customs framework, proposing a series of practical pol-
icy recommendations. However, few studies have quantita-
tively examined the intrinsic connections between smart cus-
toms construction and enterprise new quality productivity to
directly measure the effectiveness of smart customs construc-
tion. Based on this gap, this paper attempts to construct indi-
cators related to smart customs construction, propose theoret-
ical logic and implementation pathways for smart customs
construction driving the enhancement of enterprise new qual-
ity productivity, and verify them through empirical analysis.
Accordingly, it offers relevant policy recommendations to
provide reference for promoting smart customs construction
and the "Smart Customs and Strong Nation" initiative.

3. Mechanisms of Smart Customs
Ecosystem in Empowering
Enterprises’ New Quality Productivity

Drawing on Coase's [28] transaction cost theory and Aker-
lof's [29] information asymmetry theory, smart Customs re-
duces enterprises' institutional transaction costs and infor-
mation search expenses through digital supervision, block-
chain traceability, and multi-source data integration. This re-
solves the "lemons market" dilemma and enhances product
premium capabilities. Combined with Arrow's [30] innovation
incentive model, such market premiums significantly increase
expected returns on innovation activities, stimulating R&D in-
vestment and technological advancement. This mechanism
propels enterprises toward a new quality productive force par-
adigm centered on data and knowledge, characterized by high
technology, efficiency, and quality—evidenced by increased
R&D personnel ratios, growth in green patents, and deepened
digital transformation.

The smart Customs ecosystem functions as an integrated
engineering framework rather than a standalone technical
platform. Built upon efficient data element flow and supported
by Al, 10T, and blockchain technologies, it optimizes Customs
regulation and service logic through the organic coordination
of nine landmark projects (including smart Customs business
process systems, big data pools, and parameter databases). Its
core empowering mechanisms include:

Firstly, data connectivity reduces Customs clearance uncer-
tainty by breaking "information silos" and enabling intercon-
nection between supervision data and enterprise production
data. Through blockchain and loT technologies, the ecosys-
tem integrates heterogeneous cross-border trade data (logistics,
Customs declaration, quality inspection, payment), forming
high-quality, circulating data resources.

Enterprises leverage these to optimize production decisions,
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reduce information search costs, and redirect internal re-
sources toward innovation activities.

Secondly, smart regulation enhances production capacity
by reducing institutional transaction costs—the human, finan-
cial, material, and time resources required to fulfill foreign
trade contracts. Through digital process reconstruction, Al im-
age review, automated inspection, and paperless declaration,
Customs as an institutional provider optimizes enterprise pro-
duction scheduling and capacity utilization, thereby releasing
innovation vitality.

Thirdly, innovation incentives increase R&D investment
through blockchain traceability. Its distributed ledger and tam-
per-proof characteristics reduce information asymmetry in
market transactions. Following Akerlof's theory, where infor-
mation asymmetry drives out quality products, blockchain en-
ables enterprises to transmit credible quality signals, allowing
consumers to pay premiums for verifiable high-quality prod-
ucts (organic foods, advanced manufacturing). This premium
mechanism directly enhances expected returns, providing eco-
nomic incentives for innovation investment.

Data integration reduces the
uncertainty of enterprise
Customs clearance

Construction of a
smart Customs
ecosystem

Intelligent supervision
empowers enterprises to
enhance production capacity

Enhancement of
enterprise's new-quality
productive forces

Innovation incentives
increase corporate
innovation investment

Figure 1. Mechanism of influence.

4. Empirical Analysis

4.1. Model, Variables, and Data Description

4.1.1. Model Specification

This study focuses on the impact of smart Customs con-
struction on enterprises' new quality productivity enhance-
ment, employing a univariate linear regression model to ex-
amine the linear relationship between a single independent
variable and multiple dependent variables. Considering the re-
search core is to identify the independent influence of smart
Customs construction with cross-sectional data (31 provincial
observations), the basic regression model is specified as fol-
lows:

Yi:Bo+31Xi+Hi# @)
where Y; represents the dependent variable for province i
(covering five categories of indicators reflecting enterprises'
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new quality productivity levels: scientific and technological
innovation, resources, energy, environment, and digitaliza-
tion); X; is the core independent variable (AEO enterprises
number/goods import and export volume, hereafter referred to
as "AEOQ enterprise penetration rate”); 3, is the constant term;
B, is the coefficient of the core independent variable; and _i
is the random error term, satisfying classical assumptions.

4.1.2. Variable Definition

1) Core explanatory variable: AEO Enterprise Penetration
Rate (X)

Measured as "number of provincial AEO enterprises/goods
import and export volume (thousand USD)" to reflect the
matching degree between regional AEO enterprise scale and
foreign trade activities, denoted as "X".

2) Dependent variable system

This study selects 15 dependent variables across five di-
mensions to comprehensively examine the impact of AEO en-
terprise penetration rate (X) (smart Customs construction) on
enterprises' new quality productivity. The specific classifica-
tion is shown in Table 1:
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Table 1. Dependent Variable System.

Dimension Indicator

Regional authorized patents (number)

R&D funding of industrial enterprises above designated size (10,000 yuan)

Science, Technology & Innovation

nated size (hours)

High-tech industry business revenue (1,000 yuan)

R&D personnel full-time equivalent of industrial enterprises above desig-

Energy consumption/GDP (%)

Industrial water consumption/GDP (m%10,000 yuan)

Energy, Resources & Environment

Industrial wastewater discharge/GDP (%)
Industrial SO2 emissions/GDP (%)

Optical cable line length/regional area

Digital Infrastructure

Internet broadband access ports (10,000 units)

E-commerce sales volume/total import and export volume

Digital Economy Level

Integrated circuit output (100 million units)

4.1.3. Data Description

The research sample covers all 31 provincial administrative
regions of China (excluding Hong Kong, Macao, and Taiwan),
with data from 2021 statistics. Due to the unavailability of his-
torical provincial AEO enterprise data (prior to 2025) on the
General Administration of Customs website, 2025 data was
used as a substitute for 2021 data. The scarcity of historical
data on provincial AEO enterprises also resulted in a limited
overall sample size. Data sources include China Statistical
Yearbook, China Energy Statistical Yearbook, provincial sta-
tistical yearbooks, and the General Administration of Customs

4.1.4. Descriptive Statistics Results

Comprehensive utilization of industrial solid waste/total generation (%)

Total telecommunications business volume (100 million yuan)

Software business revenue (10,000 yuan)

Variable Name

patent_count

rd_funding
rd_labor

hi_tech_income
energy_intensity
water_intensity
solid_waste
waste_water
SO2_emission
cable_density
telecom_revenue
broadband_ports
digital_index
software_revenue

ic_output

official website.

To eliminate interference from dimensional differences on
regression results, all currency and scale variables (such as in-
dustrial innovation funding, trade volume) underwent stand-
ardization processing (Min-Max standardization, with values
ranging between 0-1 after processing) to ensure coefficient
comparability. Percentage indicators (such as emission inten-
sity) retained their original values to directly reflect resource
and environmental consumption levels per unit of GDP. The
sample had minimal missing values, with extremely few miss-
ing values standardized to 0.

Table 2. Descriptive Statistics.

Variable Obs Mean
patent_count 31 0.163
rd_funding 31 0.194
rd_labor 31 0.174
hi_tech_income 31 0.189
energy_intensity 30 0.062
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Std. dev. Min Max

0.222 0.000 1.000
0.249 0.000 1.000
0.251 0.000 1.000
0.222 0.000 1.000
0.043 0.011 0.175
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Variable Obs Mean Std. dev. Min Max
water_intensity 31 0.083 0.053 0.007 0.213
solid_waste 31 62.774 22.401 8.904 100.390
waste_water 31 0.049 0.041 (0.012) 0.184
SO2_emission 31 0.000 0.000 0.000 0.000
cable_density 31 0.169 0.192 0.000 1.000
telecom_revenue 31 0.261 0.215 0.000 1.000
broadband_ports 31 0.334 0.244 0.000 1.000
digital_index 31 0.066 0.177 0.000 1.000
software_revenue 31 0.153 0.246 (0.000) 1.000
ic_output 31 0.098 0.215 (0.000) 1.000
X 31 0.109 0.189 0.000 1.000

remaining three variables' coefficients are not significant;
4.2. Empirical Results Analysis: Basic constant terms are significantly positive at the 1% level.
. . 3) Digital infrastructure: Total telecommunications busi-

Regression Analysi
egressio alysis ness volume (-0.4346, p<0.05) and Internet broadband
access ports (-0.5327, p<0.05) show significant negative

4.2.1. Core Variable Impact Effects impacts; optical cable density coefficient is not signifi-

1) Economic structure and industrial development: The co- cant; constant terms are significantly positive at the 1%
efficients of AEO enterprise penetration rate on four var- level.
iables including regional industrial enterprise numbers 4) Digital economy level: Only trade-related indicators
and R&D funding of industrial enterprises above desig- show significant positive impact (0.8616, p<0.01), with
nated size are all negative (-0.3228~-0.2721), but none the largest absolute coefficient value; software industry
are significant. All model constant terms are signifi- revenue and integrated circuit production coefficients
cantly positive at the 1% level (0.1923~0.2294). are negative and insignificant; the trade-related indica-

2) Energy and environment: Only energy consumption in- tor's constant term is significantly negative at the 10%
tensity (0.0775, p<0.1) and industrial SO, emissions level, while the other two are significantly positive at the
(0.0000, p<0.05) show significant positive impacts; the 1% or 5% levels.

Table 3. Basic Regression Results.

Depen Depend-ent Vari-able Coefficient of X Std. Err.  Constant Constant Std. Err. N r

patent_count -0.272 -0.213 0.192*** -0.046 31 0.054
rd_funding -0.323 -0.238 0.229*** -0.051 31 0.060
rd_labor -0.298 -0.241 0.206*** -0.052 31 0.050
hi_tech_income -0.313 -0.210 0.223*** -0.045 31 0.071
energy_intensity 0.078* -0.041 0.052*** -0.009 31 0.112
water_intensity -0.032 -0.051 0.086*** -0.011 31 0.013
solid_waste -29.071 -21.360 65.931*** -4.596 31 0.060
waste_water 0.005 -0.040 0.049*** -0.009 31 0.001
SO,_emission 0.000** 0.000 0.000*** 0.000 31 0.158
cable_density -0.259 -0.183 0.197*** -0.039 31 0.065
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Depen Depend-ent Vari-able Coefficient of X Std. E
telecom_revenue -0.435** -0.196
broadband_ports -0.533** -0.218
digital_index 0.862*** -0.069
software_revenue -0.307 -0.236
ic_output -0.197 -0.208

4.2.2. Goodness of Fit

Only the trade digitalization index shows extremely high
goodness of fit (r>=0.8423); four models including industrial
SO, emissions and total telecommunications business volume
have r?_a between 0.1~0.2; the remaining ten models have
r’_a below 0.1, with some negative values, indicating weak
explanatory power.

4.2.3. Preliminary Conclusions

AEO enterprise penetration rate demonstrates strong posi-
tive promotion effects on the trade digitalization index, signif-
icant impacts on some energy environment and digital infra-
structure variables, but insignificant effects on most economic
structure and high-tech industry variables. Additionally, the
model exhibits vastly different explanatory power across var-
iables. Therefore, smart Customs construction demonstrates a
positive influence on enhancing enterprises' digital new qual-
ity productivity.

5. Policy Recommendations

To effectively address the aforementioned bottlenecks and
implement the smart Customs construction project, transform-
ing it into a powerful engine that activates enterprises' new
quality productivity, the following policy measures are rec-
ommended:

5.1. Strengthen Top-level Coordination and
Establish an Ecosystem Collaborative
Operation Mechanism [26]

Firstly, establish a Smart Customs Construction and Oper-
ation Center. At the General Administration level, coordinate
the smart Customs ecosystem, unify data standards and inter-
faces, technical platform architecture, and evaluation systems.
Clearly define the roles, tasks, and interface specifications of
each engineering department within the smart Customs "eco-
system" to ensure its integrity and coordination.

Secondly, implement a "Project List Management System
for Engineering Collaboration." For key tasks involving cross-
engineering collaboration (such as joint Customs-enterprise

rr.
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Constant Constant Std. Err. N r

0.308*** -0.042 31 0.146
0.392*** -0.047 31 0.170
-0.028* -0.015 31 0.842
0.186*** -0.051 31 0.056
0.120** -0.045 31 0.030

risk warning systems and industrial chain visualization), es-
tablish special coordination groups that clearly designate lead-
ing projects, collaborating units, and task deadlines, promot-
ing "mutual recognition of needs, co-construction of scenarios,
and shared results."”

Thirdly, develop guidelines for rights, responsibilities, and
incentives for participants in the smart Customs ecosystem.
Clearly define the responsibility boundaries, contribution
measurement standards, and benefit-sharing mechanisms
(such as data contribution points, priority access to services)
for participating entities including government departments,
core enterprises, industry associations, and technical service
providers, stimulating the ecosystem's self-organizing vitality.

5.2. Deepen Data Engineering and Facilitate
Secure Data Flow Between Customs and
Enterprises

Firstly, enhance the value of Customs data elements. Rely-
ing on the "Big Data Pool" project, deeply integrate internal
and external data resources, and legally explore establishing
an authorized data opening list for core enterprises with new
quality productivity. Under the premise of ensuring security
and privacy, promote conditional sharing of enterprise supply
chain logistics data, key node status data, and Customs regu-
latory data.

Secondly, build a digital profiling platform for enterprises
with new quality productivity. Integrate enterprise compliance
history, technical patents, supply chain connectivity, green
credit information, and other data to construct dynamically
updated enterprise profiles. Based on this foundation, provide
qualified new quality productivity enterprises with personal-
ized tariff guarantee schemes, customized control and inspec-
tion rules, and exclusive policy consultation channels.

Thirdly, establish a cross-border industrial chain risk warn-
ing and collaborative response system. Utilize big data analy-
sis and Al simulation to provide early warnings for potential
risks (supply disruptions, technology controls, trade frictions)
in cross-border links of key industrial chains (such as inte-
grated circuits, new energy vehicles), and push collaborative
response recommendations to relevant enterprises and govern-
ment departments.
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5.3. Focus on Precise Services to Enhance
Customs Clearance Convenience for
Enterprises with New Quality Productivity

Firstly, launch a "new quality productivity Dedicated Chan-
nel." Establish virtual or physical "new quality channels"
within the ecosystem. For certified enterprises engaged in key
areas (biopharmaceutical R&D/production, advanced materi-
als import/export, high-end equipment manufacturing mainte-
nance) and their materials, implement a rapid Customs clear-
ance mode featuring "one-stop" centralized processing, mini-
malist declaration, priority handling, and mutual recognition
of results.

Secondly, promote the integration of small and medium en-
terprises into supply chains and networks. Through the smart
Customs public service platform, aggregate high-quality
Thirdly-party service resources (low-code compliance tools,
inclusive SaasS applications, supply chain finance [27]) to pro-
vide "move-in ready" service packages for small and medium
enterprises, reducing their threshold and costs for integrating
into the smart ecosystem.

Thirdly, establish a bidirectional intelligent matching
mechanism between policies and enterprise needs. Utilize Al
analysis to proactively and precisely push Customs duties, in-
spection and quarantine, trade control policies and interpreta-
tions that align with enterprises' industries, products, and busi-
ness models to enterprises with new quality productivity. Sim-
ultaneously, establish an intelligent collection, rapid response,
and feedback closed-loop mechanism for enterprise needs
(pain points, suggestions).

5.4. Improve Support Systems and Accelerate
Talent Development and Ecosystem
Evaluation System Construction [9]

Firstly, implement a "Smart Customs + new quality produc-
tivity" compound talent development project. In collaboration
with universities, research institutions, and enterprises, culti-
vate specialized talent teams who are proficient in both Cus-
toms operations and cutting-edge technologies while deeply
understanding the development patterns of new quality
productivity industries such as high-end manufacturing, bio-
technology, and digital economy. These talents should be de-
ployed to the frontlines of smart Customs construction.

Secondly, establish a dynamic evaluation indicator system
for smart Customs construction empowering enterprises' new
quality productivity. Set up an evaluation system with core in-
dicators including enterprise satisfaction (Customs clearance
efficiency, compliance costs, policy adaptability), scientific
and technological innovation promotion (efficiency of cross-
border innovation element flows), industrial chain resilience
index, and the breadth and depth of ecological cooperation.
Regularly publish reports to drive continuous optimization of
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engineering implementation.

6. Conclusion

Based on cross-sectional data from 31 provincial adminis-
trative regions, and using the penetration rate of AEO enter-
prises as the core indicator, this paper empirically examines
the impact and mechanism of Smart Customs ecosystem con-
struction on corporate new-quality productivity through a sim-
ple linear regression model. The study reveals that Smart Cus-
toms development exerts a significantly differentiated driving
force on corporate new-quality productivity. It demonstrates
the most prominent promotion effect on the Trade Digitaliza-
tion Index (coefficient: 0.8616, p<0.01), yet its enabling ef-
fects in sectors such as high-tech industries are not obvious.
The four core mechanisms—particularly data integration—
are the key pathways through which this empowerment occurs.
This research fills a gap in related quantitative studies and pro-
vides support for the implementation of relevant strategies.
However, it has limitations regarding sample size and data
availability. Future research could expand the sample, extend
the time cycle, refine the enabling pathways, and explore dy-
namic correlations.

Abbreviations

ESG Environmental, Social, and Governance
AEO Authorized Economic Operator

GDP Gross Domestic Product

Al Acrtificial Intelligence

SaaS Software as a Service
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