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The impact of cross-border e-commerce
comprehensive pilot zone on corporate financial
constraints in China

Wenwen Wang!, Muging Sun? & Dong Zhou?™

Cross-border e-commerce (CBEC) has emerged as a transformative force in global trade,
offering new pathways for economic growth. The influence of CBEC initiatives on alleviating
firm financial constraints remains underexplored empirically, while existing literature pre-
dominantly emphasises macroeconomic and operational benefits rather than corporate
financing challenges. To address this critical research gap, we examine the impact of 165
CBEC comprehensive pilot zones in China, with supportive policies including tax incentives
and streamlined customs procedures, on firm financial constraints. Leveraging a longitudinal
dataset of Chinese A-share-listed firms (2011-2020), this study employs a Difference-in-
Differences (DiD) approach combined with Propensity Score Matching (PSM-DiD) to assess
the causal effect of these pilot zones on firm financial constraints. Our findings demonstrate
that the pilot zones significantly alleviate financial constraints by enhancing exports, fostering
digital transformation, and promoting industrial agglomeration. Heterogeneity analyses reveal
pronounced regional and sectoral variations: firms in eastern provinces, non-sub-provincial
and non-municipal cities experience stronger benefits, as do non-export-oriented, high-tech,
and non-polluting firms. These results underscore the efficacy of CBEC pilot zones as a policy
tool for mitigating financial constraints, particularly during economic downturns, while
highlighting the importance of tailored policy designs to maximise impact.
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Introduction

or decades, China’s financial market has exhibited a pro-

nounced bias toward large-scale and state-owned firms,

rooted in slow financial system reforms and the con-
centrated allocation of bank credit. This systemic imbalance has
created significant barriers for highly productive firms in acces-
sing financing (Guariglia et al. 2008). According to the Global
Business Investment Climate Survey (GBIS), China ranks among
the top 80 countries with the most severe financial constraints. A
comparative analysis by Allen et al. (2005) benchmarking China’s
financial system against Porta et al. (1998) framework reveals that
approximately 75% of Chinese firms face financial constraints—a
consequence of banking inefficiencies and capital market under-
development. Consequently, firms overwhelmingly rely on
internal rather than external funding (Claessens and Tzioumis
2006).

Despite sustained government efforts to ease financing chal-
lenges, particularly for small and medium-sized enterprises
(SMEs) (Firth et al. 2009), financial constraints remain a persis-
tent obstacle to corporate growth (Hubbard 1998; Poncet et al.
2010; Stein 2001). This structural issue continues to stifle the
potential of individual enterprises and broader economic dyna-
mism. Recently, the rapid growth of cross-border e-commerce
(CBEC) platforms has emerged as a transformative force in global
trade and economic development (Correa et al. 2022; Lyu 2024),
attracting significant scholarly attention to their potential in
alleviating corporate financing constraints.

These platforms offer unique advantages in facilitating corporate
financing through multiple mechanisms. First, CBEC platforms
enable financial institutions to closely monitor enterprise capital
flows and credit information, significantly enhancing banks’ risk
assessment capabilities and expanding funding availability (Xu and
Li 2020). Many platforms incorporate built-in credit guarantee sys-
tems—independently operated or managed by third parties—effec-
tively reducing agency costs in cross-border transactions (Qi et al.
2020; Chen et al. 2021). Second, the collaborative model between
e-commerce platforms and enterprises helps share financing costs
and mitigate credit constraints (Wang et al. 2019).

Technological advancements further amplify these benefits.
CBEC platforms leveraging IoT technologies can drive commer-
cial banks to modernise their credit evaluation systems for
e-commerce enterprises. This enhanced transparency enables
investors to make more informed decisions, improving financing
efficiency and diversification. Most significantly, Ma et al. (2025)
highlight CBEC’s dual role in reducing transaction costs and
providing comprehensive financial monitoring services, particu-
larly in open-market environments. These platform capabilities
address firms’ financing challenges and contribute to systemic
improvements in global trade ecosystems.

Recognising CBEC’s pivotal role in economic development, the
Chinese government has actively promoted CBEC development
since 2012, recognising its strategic importance for economic
growth. A centrepiece of this effort has been the establishment of
CBEC comprehensive pilot zones, which Heilmann and Perry
(2020) characterise as innovative “administrative experiments.”
Beginning with Hangzhou in March 2015, the pilot program
expanded to 132 cities across 30 provinces (excluding Tibet) by
January 2022. These zones provide enterprises with advanced
technological infrastructure, streamlined customs procedures,
accelerated trade clearance, and preferential tax policies, creating
an optimised business environment. Against this policy backdrop,
our study examines how CBEC comprehensive pilot zones affect
enterprise financial constraints by analysing regional and tem-
poral variations in their implementation.

While prior studies have extensively evaluated policy impacts
across domains such as economic growth (Ma et al. 2021a), firm
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exports (Hang and Adjouro 2021), sustainable development (Xiao
and Zhang, 2022), and supply-chain resilience (Dai and Min
2024), the influence of Cross-Border E-Commerce (CBEC)
initiatives on alleviating firm financial constraints remains
underexplored empirically. Existing literature has predominantly
emphasised the macroeconomic and operational benefits of
CBEC platforms (Wu et al. 2024; Pan et al. 2023; Han et al. 2024),
yet scant attention has been paid to their role in mitigating cor-
porate financing challenges. Our study addresses this critical gap
by systematically analysing the mechanisms through which CBEC
comprehensive pilot zones reduce financial constraints for firms.
By bridging existing knowledge gaps, our findings offer valuable
insights for policymakers seeking to refine CBEC support mea-
sures and for enterprises navigating the evolving digital trade
landscape.

This paper systematically reviews and collates existing litera-
ture on the comprehensive pilot zones, establishing a theoretical
foundation. Then, nationally representative A-share listed firm
data from 2011 to 2020 are utilised to implement DiD and PSM-
DiD methodologies. In-time and in-space placebo tests have been
conducted for robustness. These techniques enable causal iden-
tification of the policy’s impact on alleviating corporate financial
constraints while controlling for potential confounding factors
such as regional economic disparities and firm-level hetero-
geneity. These methodologies allow for a more accurate identifi-
cation of the causal effects, controlling for potential confounding
factors. We identify and validate three specific channels—export
facilitation, digital transformation, and industrial agglomeration
—through which CBEC comprehensive pilot zones influence
financing constraints, advancing theoretical understanding of
e-commerce policy spillovers. Our analysis uncovers nuanced
regional and firm-level disparities (e.g., eastern vs. central/western
regions, high-tech vs. non-tech sectors), offering granular insights
for targeted policy design. By linking CBEC initiatives to capital
market efficiency, it marginally contributes to the international
community’s understanding of China’s innovative policy-making
in promoting digital trade and economic transformation, poten-
tially providing valuable references for other countries facing
similar challenges.

Literature review and hypotheses

Determinants of financing constraints. The determinants of
financing constraints, as established in the literature, can be
broadly classified into firm-specific internal characteristics and
external environmental factors. Firm-level attributes critically
shape access to financing. Smaller firms, for instance, face
structural disadvantages due to limited bargaining power and
resource gaps (Beck and Demirguc-Kunt 2006), while ownership
concentration—commonly in family-owned or state-linked
enterprises—can either alleviate or exacerbate constraints
depending on governance quality (Mertzanis 2017; Distinguin
et al. 2016). Institutional configurations, such as internal auditing
rigour or stakeholder alignment, further mediate financing out-
comes (Cingano et al. 2016). Gender disparities compound these
challenges: female entrepreneurs encounter systemic barriers
rooted in asymmetrical access to networks and capital, perpetu-
ating underrepresentation in formal financing channels (Asiedu
et al. 2013). Conversely, multinational firms leverage cross-border
diversification and export revenues to mitigate risks and enhance
creditworthiness, illustrating how strategic positioning can offset
inherent constraints (Freixanet 2012). Small and medium-sized
enterprises (SMEs) are particularly vulnerable, as their limited
collateralisable assets and opaque operational histories hinder
creditworthiness assessments, often excluding them from
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traditional financing mechanisms (Giebel and Kraft 2019; Gezici
et al. 2020; Chien et al. 2024).

The Modigliani-Miller (MM) theorem underscores the pivotal
role of imperfect capital markets, where external factors like
agency conflicts, information asymmetry, and transaction costs
distort financing efficiency and firm value (Fazzari et al. 1988;
Tian et al. 2019). Financial Development, say the degree of capital
market liberalisation, significantly impacts firms’ financing and
growth (Love 2003). Geographic isolation exacerbates these
inefficiencies; spatial distance from financial institutions raises
monitoring costs and reduces credit availability, disproportio-
nately affecting rural or peripheral enterprises (Alessandrini et al.
2009). Recent scholarship has expanded to incorporate the
transformative effects of digital technology integration and
targeted policy interventions (Du and Geng 2024).

Influences of CBEC, CBEC platforms and CBEC comprehen-
sive pilot zones. Information and communication technologies
(ICT)—encompassing fintech platforms, blockchain-based credit
scoring, and Al-driven risk analytics—have emerged as powerful
tools to mitigate information asymmetry and transaction costs,
core frictions highlighted by the MM theorem (Zhou and Li 2017;
Chen et al. 2023; Zhou and Wang 2023). By enabling real-time
data sharing and automated risk assessments, ICT fosters more
efficient borrower-lender matching, reducing reliance on physical
proximity and collateral. For SMEs, ICT adoption enhances
operational transparency, allowing financial institutions to eval-
uate creditworthiness through digital footprints (e.g., transaction
histories, supply chain interactions) rather than traditional col-
lateral (Pellegrina et al. 2017). Furthermore, firms leveraging
advanced ICT signal innovativeness and managerial competence,
traits that strengthen their perceived creditworthiness and access
to financing (Pellegrina et al. 2017).

The rise of internet-powered e-commerce platforms has
reshaped corporate financial ecosystems, particularly in fragmen-
ted credit markets like China. Fintech startups leverage these
platforms to channel loanable funds, addressing localised credit
shortages by connecting lenders with underserved enterprises,
even those with suboptimal credit scores (Turvey and Xiong 2017;
Hau et al. 2024). Empirical evidence from China’s micro-
enterprise surveys (2020-2022) demonstrates that digital pay-
ment adoption significantly alleviates financing constraints by
generating granular transaction records, which reduce informa-
tion asymmetry and enhance credit transparency (Deng and Qian
2024; Sahi et al. 2022). This digitisation streamlines payment
processing, lowers financing costs, and improves fund turnover
efficiency. Moreover, strategic data sharing between banks, firms,
and supply chain partners strengthens SMEs’ access to external
financing by reshaping information structures (Sahi et al. 2022).

CBEC platforms further amplify these benefits through
institutional innovations. Built-in credit guarantee systems—
self-managed or outsourced—mitigate agency costs among cross-
border collaborators, fostering trust in decentralised transactions
(Qi et al. 2020; Chen et al. 2022). Integrated services such as
multi-currency payment gateways decreasing sales cost (Xiao and
Zhang 2022), optimised logistics lowering transport cost (Hsiao
et al. 2017), and dispute resolution mechanisms (Cortés and Rosa
2013) reduce operational friction, directly lowering sales and
compliance costs. Cross-Border E-Commerce (CBEC) Pilot
Zones, pioneered by China since 2015, represent a policy
innovation designed to integrate digital technologies with
international trade frameworks. These zones are testing grounds
for regulatory flexibility, digital infrastructure development, and
financial incentives to boost cross-border trade efficiency.
Government-backed initiatives, such as bank-entrusted loan

programs, target capital-constrained enterprises (Song et al.
2024). Measures such as simplified trading procedures, expedited
payment systems, tax rebates, and foreign exchange settlements
are implemented to reduce transaction costs and accelerate fund
turnover, enhancing operational efficiency.

The existing literature has underscored the multifaceted
impacts of pilot zones on economic performance (He et al.
2024; Yang et al. 2023) and corporate development (Wen et al.
2023) in China. For instance, these zones enhance cross-border
trade in goods and services by lowering transaction costs for
SMEs (Chen and Yang 2021). Ma et al. (2021b) found that cities
hosting Cross-Border E-Commerce (CBEC) zones experienced an
increase in export volumes compared to non-pilot regions,
attributing this growth to improved logistics coordination and the
development of digital payment ecosystems. Similarly, Hang and
Adjouro (2021) identified a “spillover effect,” whereby pilot zones
stimulated ancillary industries such as warehousing and fintech,
contributing to regional GDP growth. These initiatives have
demonstrably improved liquidity and reduced information
asymmetry (Correa et al. 2022; Ma et al. 2021b). Furthermore,
CBEC Pilot Zones have redefined supply chain dynamics by
integrating digital tools into cross-border operations, facilitating
real-time logistics tracking, dispute resolution mechanisms, and
harmonised compliance standards, collectively reducing delays
and contractual conflicts. For example, pilot zones enhance
supply chain resilience by diversifying sourcing networks and
improving demand forecasting through big data analytics (Dai
and Min 2024).

Another critical theme is the role of CBEC Pilot Zones in
addressing the financing challenges SMEs face. However, few
studies rigorously examine the direct causal impact of these pilot
zones on corporate financing constraints, and the mechanisms
linking geographic policy experimentation to firm-level financial
outcomes remain underexplored. This research aims to make a
marginal but significant contribution to the literature by
investigating the regulatory incentives that shape financing
accessibility for Chinese companies. Given that digital payment
systems can substantially alleviate the financing constraints of
micro-enterprises (Deng and Qian 2024), it follows that CBEC
Pilot Zones, designed to integrate digital technologies with
international trade frameworks, also possess similar effects.

Moreover, these zones foster a conducive financing environ-
ment through government subsidies, multi-tiered capital markets,
and diverse financing methods, including equity investment,
bond financing, and financial leasing. Such flexibility allows firms
to select financing options tailored to their developmental stages
and capital needs, enhancing overall financing efficiency.
Additionally, CBEC platforms can mitigate information asym-
metry between firms and banks through efficient online credit
systems. These systems enhance transparency and reduce credit
costs by providing real-time monitoring of firms’ operational and
financial performance, thereby alleviating financing constraints
(Yan et al. 2023). Integrating production and sales facilitated by
CBEC platforms further reduces internal information transfer
costs and administrative expenses, easing capital constraints (Ma
et al. 2021b).

Based on these insights, we propose the following hypothesis:

H1: Establishing CBEC comprehensive pilot zones alleviates
enterprises’ financial constraints.

Mechanisms linking the establishment of CBEC comprehensive
pilot zones to financing

Channel 1: Facilitating exports. In 2013, the General Adminis-
tration of Customs of China designated the first batch of CBEC
comprehensive pilot zones and standardised the basic
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information, standards, protocols, and management systems. The
government-led e-commerce trading platforms within these
zones have achieved significant institutional breakthroughs in
addressing common challenges e-commerce faces, such as diffi-
cult customs clearance, complex foreign exchange settlements,
high costs, and slow international logistics and distribution (Ma
et al. 2025). By enhancing export declaration efficiency through
methods such as “listing and releasing” and simplified declara-
tions, CBEC comprehensive pilot zones actively promote exports
(Jing et al. 2024).

This facilitation of exports allows enterprises to increase their
cash flows and improve their internal and external financing
capabilities. First, exports positively signal a firm’s efficiency and
competitiveness (Bernard et al. 2012). This signal is particularly
beneficial for securing external financing, as it is more difficult to
manipulate than basic financial metrics. High sunk costs in export
markets (Greenaway 2007) mean that only capable firms can
export, further enhancing their credibility in lenders’ eyes.
Additionally, the “export” signal helps alleviate information
asymmetry in informal financing contexts, which is crucial for
SMEs (Poncet et al. 2010).

Second, enterprises can effectively balance domestic and
foreign market demands during different stages of the economic
cycle. In a monopolistic competition framework, firms can adjust
their sales strategies to optimise marginal profits. By responding
to market fluctuations, they can mitigate the impact of rising
marginal costs. For instance, during a domestic demand shock,
firms can increase their exports; conversely, when domestic
opportunities arise, they can utilise “export-to-domestic sales”
strategies (Ahn and McQuoid 2012; Vannoorenberghe 2012).
This flexibility results in higher profits and enhances cash flow
stability, which is critical for maintaining liquidity.

Third, international sales help reduce credit-related cash-flow
losses. Domestic sales often encounter delayed payments,
whereas exporters can employ safer methods like letters of
credit and credit insurance to safeguard their revenues
(Ramaswami et al. 2019). These mechanisms provide a more
reliable revenue stream, which can improve a firm’s capital
structure. Export-oriented firms can also leverage schemes such
as the Export Credit Scheme (ECS) to enhance their capital
structure and improve firm value (Schinas 2018). Moreover,
diversified sales channels create stable cash flows, reducing
reliance on capital market conditions and easing financial
constraints (Yu and Tong 2020).

Furthermore, integrating digital technologies within CBEC
Pilot Zones facilitates real-time tracking of shipments and
financial transactions, enhancing transparency and reducing the
risks associated with international trade (Dai and Min 2024). This
transparency can attract investors and lenders, as they are more
likely to support firms that demonstrate efficient operations and
lower risks.

Based on these insights, we propose the following hypothesis:

H2: Establishing CBEC comprehensive pilot zones alleviates
enterprises’ financing constraints by promoting their exports.

Channel 2: Digital transformation. As mentioned above, CBEC
Pilot Zones are designed to integrate digital technologies with
international trade frameworks. They have experienced a period
of germination and growth. They have witnessed the seamless
integration of cutting-edge digital technologies, including big
data, cloud computing, artificial intelligence (AI), and blockchain,
into every facet of the CBEC industries. Chen et al. (2024) posited
that these technologies have emerged as the cornerstone driving
forces behind the industry’s model innovation and efficiency
transformation, thereby propelling the digital transformation of
CBEC enterprises.

4

The digital transformation of CBEC enterprises unfolds many
benefits, with one of the most significant being the expansion of
financing channels. Cloud computing, big data analytics,
blockchain, and AI can unlock the latent value embedded within
enterprise data. This process creates alternative financial
resources that transcend the traditional realm of bank credit.
Traditional non-bank credit financial institutions often have high
operating costs due to manual underwriting processes, complex
risk assessment procedures, and physical infrastructure require-
ments. These elevated costs are passed on to borrowers through
high interest rates for fund use, making their business logic
unsustainable in the long run (Merton 1995; Allen and
Santomero 2001).

When CBEC enterprises undergo digital transformation, they
can leverage digital technologies to streamline operations. For
example, cloud computing enables cost-effective data storage and
processing, eliminating the need for expensive on-premise
servers. Big data analytics can create more accurate customer
and risk profiles, reducing information asymmetry and improving
the efficiency of the lending process. With its immutability and
transparency features, blockchain technology can enhance trust in
financial transactions, enabling the development of new forms of
peer-to-peer lending and supply-chain finance. At the theoretical
level, the digital transformation of enterprises aligns with the
transaction cost theory proposed by Coase (1993), as it reduces
the costs associated with searching for information, negotiating
contracts, and monitoring transactions. At the practical level,
numerous case studies have shown that digital transformation
can lead to significant cost savings and the creation of new
business models.

A successful digital transformation can also profoundly
empower supply-chain finance. As Liao et al. (2019) and Chen
et al. (2023) noted, digital technologies can enhance the visibility
and traceability of supply-chain activities. This enables enter-
prises to build more reliable supply-chain relationships and access
financing based on the strength of the entire supply chain rather
than just their creditworthiness. For instance, blockchain can
record the movement of goods and payments in the supply chain,
providing real-time information to financial institutions. This
reduces the risk for lenders and allows enterprises to obtain
financing at more favourable terms, thereby reducing their
reliance on bank credit.

The development of digital finance, which is closely inter-
twined with the digital transformation of enterprises, has been
shown to alleviate enterprises’ financing restrictions positively.
Wang (2025) found that digital finance platforms can provide
more inclusive financial services, especially to small and medium-
sized enterprises (SMEs) that traditional financial institutions
often underserve. These platforms use digital technologies to
assess the creditworthiness of SMEs based on a wide range of data
sources, including transaction data, social media data, and online
behaviour data. By doing so, they can expand the pool of eligible
borrowers and reduce the likelihood of enterprise exit due to a
lack of access to financing. In light of the above-discussed
mechanisms and evidence from existing research, we postulate:

H3: Establishing CBEC comprehensive pilot zones alleviates
enterprises’ financing constraints by promoting their digital
transformation.

Channel 3: Industrial agglomeration. Establishing offline indus-
trial park platforms within CBEC comprehensive pilot zones has
catalysed a robust industrial agglomeration effect, substantially
reducing transaction costs and spatial frictions in inter-firm
collaboration (Marshall 1920; Ellison et al. 2010). This spatial
concentration creates a self-reinforcing ecosystem where enter-
prises gain access to shared infrastructure, specialised labor pools,
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and knowledge spillovers at marginal costs (Krugman 1991;
Wang 2021a). Wennberg and Lindqvist (2010) demonstrate that
such agglomerations lower resource-acquisition barriers through
three synergistic mechanisms that alleviate financing constraints:
specialisation-driven efficiency gains, supply chain relational
capital, and information asymmetry mitigation.

First, industrial agglomeration enables vertical disintegration of
production processes, allowing firms to specialise in niche
competencies (Stigler 1951). For instance, within CBEC parks,
design-focused firms coexist with logistics specialists and digital
marketing agencies, mirroring Porter’s (1998) cluster theory. This
division of labour reduces fixed capital requirements: a
manufacturer no longer needs to invest in in-house R&D or
warehousing but can outsource these functions to specialised
neighbours. Such specialisation lowers per-firm capital intensity
by promoting economies of scale and scope, thereby decreasing
financial requirements.

Second, industrial agglomeration strengthens supply chain
coordination and trade credit networks. Geographic proximity
fosters relational contracts that reshape financing patterns. Fabbri
and Klapper (2016) documented that clustered firms exhibit 40%
higher trade credit utilisation than isolated peers. In CBEC parks,
suppliers grant deferred payments (e.g., 120-day terms vs.
industry-standard 60 days) due to repeated interactions and
mutual monitoring. Moreover, firms can collectively negotiate
bulk-purchase discounts and warehouse-sharing agreements,
reducing collateral requirements. These arrangements create an
endogenous credit system, substituting for traditional bank loans.
Petersen and Rajan (1997) show that trade credit accounts for
20-30% of small firms’ liabilities in industrial clusters, acting as a
liquidity buffer during credit crunches. Notably, Alibaba’s CBEC
hubs have institutionalised this through digital supply chain
platforms where transaction histories directly determine credit
limits (Zhao and Wan 2024).

Third, agglomeration transforms local information ecosys-
tems through reputation-based signalling and information
spillovers. Frequent face-to-face interactions and guild-like
associations (e.g., CBEC industry alliances) enable real-time
reputation tracking, operationalising Diamond’s (1989) model
of reputation-as-collateral. Cluster participants collectively
sanction defaulters via supply chain exclusion, raising the cost
of moral hazard. Also, Trade associations disseminate cred-
itworthiness data, reducing screening costs for lenders. Boot
and Thakor (2000) note that relationship banking thrives in
agglomerations, with lenders offering preferential rates due to
lower monitoring costs. Firms in CBEC zones exhibit lower
loan rejection rates than non-clustered peers, as banks leverage
localised soft information.

Based on the above analysis of the mechanisms through which
industrial agglomeration alleviates enterprises’ financing con-
straints, we propose the following hypothesis:

H4: Establishing CBEC comprehensive pilot zones alleviates
enterprises’ financing constraints by promoting enterprise
agglomeration.

Data, research design and measurement

The panel data utilised in this study are primarily sourced from
the CSMAR database and Wind DATABASE, and control vari-
ables at the regional level are collected from the National Bureau
of Statistics. The dataset comprises A-share listed firms from 2011
to 2020, excluding firms in the financial sector (similar data is
used in existing literature, such as Guo et al. 2024; Ye et al. 2025;
Yu and Tian 2025). Our baseline estimation model is a high-
dimensional fixed-effect multivariate linear regression, control-
ling for firm (i), year (t), and regional (k)fixed effects and is

formulated as follows:

FC; = a+ c* Zone; * Post, + yX;, + A; + w, + 1. + ¢, (1)

Dependent Variable: financial constraints (FC). The ratio of
financial assets to fixed assets measures enterprises’ financial
constraints. A higher ratio suggests a firm is less financially
constrained, as it possesses greater liquidity to support future
investments (Almeida et al. 2004). Keynes (1936), proposed by
the “precautionary reserve theory,” arguing that firms maintain
cash reserves during periods of financial abundance and liquidate
them during scarcity to mitigate the adverse effects of potential
funding constraints on production and operational activities. This
strategy helps regulate the overall level of firm funds. Financial
assets exhibit higher liquidity than other assets, making their
allocation a “forward-looking” approach to hedge against future
uncertainties. A higher ratio of financial assets reflects lower
operational risk, enhanced financing capacity, and reduced
financial costs (Duchin et al. 2017; Tornell 1990).

Explanatory variable: policy identification. As discussed earlier,
the establishment of CBEC comprehensive pilot zones has been
gradually expanded in batches, currently encompassing 165
zones. To capture the regional variation, we construct a regional
dummy variable (Zone;), which takes a value of 1 for firm i in
year t if its registered office is located within a pilot zone, and 0
otherwise. Additionally, we account for time variation using a
time dummy variable (Post,), which equals 1 for the year in which
the pilot zone was established in a given city and all subsequent
years, and 0 otherwise. The interaction term between the regional
and time dummies (Zone; Post,) is included in the model, and its
coefficient captures the policy’s direct effect on financial
constraints.

Mechanism variables. Three primary mechanisms are examined:
exports, digital transformation, and industrial agglomeration.
Exports are calculated by the total export revenues at the enter-
prise level'. The common way in the existing literature is to adopt
a single digital transformation index to measure the level of
digital transformation. In this study, we primarily follow the
methodology of Wu et al. (2021). Specifically, we first extract
textual content from the annual reports of A-share listed firms
using the Java PDFbox library. Next, we apply Python-based web
crawling techniques to identify and quantify the frequency of
keywords related to digital transformation in these reports (see
Supplementary Appendix Fig. A for details). These keywords
include, but are not limited to, big data technology, artificial
intelligence, blockchain technology, cloud computing, and digital
technology applications. The frequencies of these keywords are
then aggregated into a comprehensive index, which serves as a
proxy for the level of a firm’s digital transformation. The degree
of industrial agglomeration is measured using location entropy,
calculated as follows (Nakamura 2012; Mori and Smith 2014):
Number;,
Si
At = S Numbor, (2)
TS

where Agg;, represents the number of listed enterprises in city i in
year t and S; represents the administrative region i’s area.

Control variables. We first put in firm and time-fixed effects. We
also follow Du and Geng (2024) to control for a series of regional
economic indicators as control variables, including the natural
logarithm of per capita GDP reflecting regional wealth and eco-
nomic development, the rate of the annual savings and lending
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balance to regional GDP with higher values indicating higher
levels of regional financial development in a region, the percentage
of shares taken by the largest stakeholder indicating the con-
centration of corporate equity, the quick ratio representing
liquidity of enterprise assets, Tobin’s Q representing enterprise
operational performance, and the price-to-earnings ratio indi-
cating stronger profitability of the enterprise. The descriptions of
variables and statistics are presented in Tables 1 and 2.

Results and discussion

Parallel trends and exogeneity. Our identification strategy is
primarily based on the DiD approach. This approach’s validity
relies on two key conditions: the assumption of parallel trends
and the endogeneity of treatment assignment.

The parallel trends assumption requires that, in the absence of
the policy intervention, the outcome variable (financial con-
straints) would have followed similar trends for both the
treatment group (firms located in CBEC pilot zones) and the
control group firms outside these zones). The cross-border e-
commerce strategies in this article were not all implemented
within the same year. Instead, they were implemented in 2015,
2016, 2019, and 2020 respectively. Therefore, the DID regression
in this article cannot define an absolute time point as the
demarcation line for establishing cross-border e-commerce pilot
zones. The sample time period in this article is from 2011 to 2020,

6

Table 1 Variable definition table.
Category Variable name Variable symbol Measure
Dependent variable Financing constraints FC The ratio of financial assets to the fixed assets scale
Core explanatory Policy dummy variable Zone If the enterprise’s registered location is in the city where the CBEC
variable comprehensive pilot zone is located, it is assigned a value of 1; otherwise, it
is O.
Time dummy Post It equals 1 for the year the CBEC comprehensive pilot zone was established
in a given city and all subsequent years, and O otherwise.
Mechanism variable Firm export revenue Export Firm Export Revenue
Firm digital transformation Digitalisation The sum of the word frequency of enterprise digital transformation
Industrial agglomeration Agg (The number of enterprises in a region / regional area) / (The number of
firms in all regions / total area of all regions)
Control variable Regional financial Fin The balance of deposits and loans in the region per year / regional GDP
development level (Gross Domestic Product)
Regional economic Eco Regional per capita GDP in natural logarithm (Gross Domestic Product)
development level
Equity concentration Topl The ratio of shares held by the largest shareholder
Quick ratio Quick The ratio of quick assets to current liabilities
Debt-to-asset ratio Liability The rate of total assets to total liabilities
Tobin's Q ratio Q The rate of market value to net assets
Price-to-earnings ratio PE The ratio of stock price to earnings per share.
Table 2 Descriptive statistics. 9
N Mean Std. Dev. Min Max o |
FC 14791  0.227 3.9468 0 307.538 -
Export 14791  0.681 3.694 —0.186 102.086
Digitalisation 14791  5.867 15.883 0 318 —
Agg 14791 2.300 4.145 0.001 15.823 ? °
Zone 14791 0.834 0.372 0 1
Post 14791 0.297 0.457 0 1 i)
FIN 14791 3.797 1.600 0.580 13.530 '
Eco 14791 2.4M 0.776 —0.123 3921
Topl 14791 34825 15318 2.870 89.990
Quick 14791 1773 3.295 0.040 179.578 °7
Liability 14791 0.452 0.203 0.007 1.957
Q 14791 1936 1.439 0.674 31.400
PE 14791 107.418 3463571 O 420284.63 N
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Fig. 1 Test for the parallel trends assumption.

which includes samples from the nine years before and the five
years after the establishment of cross-border e-commerce, and we
set the earliest year as the base period. To conduct the parallel
trends test, this article sets up the following model:

r=—1 s=5

FCy = oy + ;Snrpr +nopy + ; np,+ X + A+ 0 + 1 + e
2

po is the year when the policy of establishing a comprehensive
cross-border e-commerce pilot zone is implemented. p, and p; are
the dummy variables for r years before and s years after
implementing the policies of establishing a CBEC comprehensive
pilot zone. Consider the coefficient n, in the parallel trends, which
reflects the difference in firms’ financing constraints within the
zone between the treatment group and the control group r years
before the establishment of the CBEC comprehensive pilot zone.

As shown in Fig. 1, we can observe the magnitude of n, and its
corresponding 90% confidence interval. It can be seen that the
coefficient trend in the nine years before the implementation of
the CBEC comprehensive pilot zone policy is relatively small, and
it does not pass the significance test at the 10% level. This indicates
that before the comprehensive cross-border e-commerce pilot
zone policy, there is no significant difference in firms’ financing

| (2025)12:1107 | https://doi.org/10.1057/541599-025-05409-3



ARTICLE

Table 3 Baseline estimation results.

Variables ()] (2) 3) ()]

Zone'Post 0.251" 0.272" 0.256" 0.259™
(0.15) (0.128) (0.M4) (0.M3)

Constant 0.0186 —0.568 —0.316 —0.137
(0.0475)  (0.469)  (0.858)  (0.817)

Firm FEs \/ \/ \/ \/
Year FEs

Firm level controls
City level controls
City FEs

Regional time trends

XXXX<
X X< <2 <

Observations 14,791 14,791 14,745 14,745
R-squared 0.010 0.015 0.245 0.245
F 4131 3.650 8.082 8.077

Robust standard errors in parentheses.
***p<0.01; "p<0.05 ‘p<0.1.

constraints between the treatment group and the control group.
That is, the coefficient starts to be significant in the first year after
the policy takes effect, indicating that this policy has a certain lag
effect. Subsequently, in the third year, the policy impact reaches
maximum. However, it starts to decline in the fourth year.
Although positive in the fifth year, it is no longer significant. This
might be because with the rapid development of the cross-border
e-commerce industry, the supporting environments such as
customs, logistics, payment, and financial services nationwide
are also constantly optimised and mature. The financing of firms
in non-pilot zones also benefits from these overall industry
advancements. Additionally, we used a dynamic DID approach
with multiple pre- and post-treatment periods, which can
introduce noise in the placebo test due to staggered adoption.

The exogeneity of treatment assignment requires that the
policy intervention (located in a CBEC pilot zone) is not
correlated with the financial constraints of enterprises or other
unobserved factors that could influence these constraints. To
address potential endogeneity concerns, we take several trials.
First, we control for observable confounders. In addition to our
baseline regressions, we further control for a comprehensive set of
firm-level characteristics (e.g., size, ROA, age, etc.), regional
variables (urbanisation rate, government intervention, etc.), and
fixed effects (year, region, and firm). We also include region-
specific time trends to account for unobserved heterogeneity.
Second, in the scenario of CBEC pilot zones, one potential
concern leading to endogeneity is that the region’s financial
development levels affect the probability of the region being
selected as the experimental zone. To mitigate selection bias, we
employ Propensity Score Matching combined with DiD (PSM-
DID). This approach matches treatment and control firms based
on observable characteristics (e.g., financial development levels,
regional economic conditions) to ensure comparability between
the two groups. Third, to rule out the possibility that our results
are driven by regional-specific factors rather than the policy
intervention, we conduct in-time and in-space placebo tests by
randomly assigning the timing and regions of the establishment
of CBEC pilot zones, respectively. The insignificant coefficients
from these tests suggest that our findings are not driven by
artificial effects related to regional environments.

Baseline findings. The results of the baseline models are pre-
sented in Table 3. In column (1), a simplified model is estimated
without control variables, incorporating only firm and time fixed
effects. Additional control variables are progressively introduced
from columns (2) to (6). The coefficients of interest remain

consistently significant and positive across all specifications,
suggesting that establishing CBEC pilot zones significantly alle-
viates financing constraints for firms. Hypothesis 1 is supported.
The coefficient of determination, R? increases from 0.01 to 0.245,
while the key estimate stabilises around 0.25, demonstrating the
robustness of the findings.

Notably, our evidence also indicates that firms in more
economically developed regions enjoy easier financing access
and face fewer financial constraints (a significant and positive
estimate of Econ). However, the relationship between financial
market development and corporate financing constraints is
statistically insignificant (an insignificant estimate of Fin
controlling for Econ). Furthermore, when regional fixed effects
are included, estimates of all regional-level variables are
insignificant. This suggests that regional fixed effects effectively
capture potential time-invariant confounding factors at the
regional level. To further strengthen the analysis, we also
controlled for time fixed effects and region-specific time trends,
and the estimation results remain consistent and robust, under-
scoring the reliability of our conclusions.

Robustness check. We first use another method to construct the
financial constraint variable. This index, SA, introduced by
Hadlock and Pierce (2010), is less connected with time factors
and relatively more exogenous. The equation is as follows:

SA = | — 0.737 x Size + 0.043 x Size* — 0.04 x Age|

Among them, Size is the firm’s total assets in a unit of ten
thousand yuan in natural logarithm form, while Age is the firm’s
year of establishment. The higher the value, the greater the degree
of financing constraints. The absolute value of SA is put in as the
dependent variable. As presented in Table 4, the coefficient of
the zone remained significantly negative, and the conclusion in
Table 3 is consistently found.

Moreover, the establishment of pilot zones aims to alleviate
corporate financing constraints through multiple policy instru-
ments, including government special funds, tax incentives, and
financial subsidies. To empirically examine these initiatives, we
conduct regression analyses focusing on three key dimensions of
corporate financial capacity: (1) access to government subsidies,
(2) short-term borrowing, and (3) long-term borrowing. While
firm-level data on preferential lending policies and interest rates
(which would directly reflect reduced credit costs) are unavailable
due to data limitations, our analysis of short-term and long-term
loans provides important insights into these potential financing
channels. As shown in Table 4, the difference-in-differences
(DiD) estimates remain consistently positive and statistically
significant across all specifications. These robust findings
demonstrate that the CBEC pilot zones have effectively mitigated
financing constraints for enterprises in the treatment regions.

Second, we employ alternative specifications of the estimation
model by introducing additional control variables at both the firm
and regional levels into our baseline model. As shown in Table 5,
the coefficients of interest remain consistently significant and
positive, reinforcing the robustness of our findings. Consistent
with the results in Table 3, when regional fixed effects are
included, all regional-level variables lose their statistical signifi-
cance. It is worth noting that due to missing observations in the
newly introduced firm-level and regional-level variables from
regressions (2) to (5), the total sample size in Table 5 is reduced;
however, the effect turns out to be larger in the reduced sample.
Conclusions throughout the study, by using the reduced sample,
are consistent, and full results are available upon request. Overall,
establishing pilot zones, which aim to reduce corporate financing
costs through regional government support such as special funds,
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Table 4 Alternative measures for the dependent variable.

Variables m (2 4) (5)
SA Log (Govsub) Log (Shortloan) Log (Longloan) Log (Totaloan)
Zone Post —0.005™ 0110 0317 0.381 0.0631”
(0.00265) (0.0320) (0.118) (0.201) (0.0267)
Constant —3.666"" 15.25™" 18.577" 4.044 19177
(0.02) (0.732) (2.107) (3.565) (0.475)
Controls v v Vv v
FEs Vv v Vv Vv
Observations 14,791 14,791 14,332 12,680 12,680
R-squared 0.827 0.827 0.722 0.581 0.636
F 705.805 705.805 26.690 103.069 101.365

borrowings). Robust standard errors in parentheses.
***p<0.01; **p<0.05; *p<0.1.

Model specifications are the same as Table 3. Log (Govsub): Represents the logarithm of government subsidies received by the firm. Log (Shortloan): Represents the logarithm of the firm's short-term
borrowings. Log (Longloan): Represents the logarithm of the firm's long-term borrowings. Log (Totaloan): Represents the logarithm of the firm's total borrowings (the sum of short-term and long-term

Table 5 Alternative model specifications.
m ) 3) 4) (5)
Variables FC
Zone'Post 0.251" 0269 03377 0.195" 0.194"
(0.115) (0.125)  (0.M6) (0.0978)  (0.098)
Constant 0.0186 3.064 —-0.130 1667 2101
(0.0475) (\;.994) (0.566) (\1/.432) (2.266)
Firm FEs
Year FEs \/ \/ \/ \/
More firm x v v v v
level controls
More city X X \/ \/ \/
level controls
City FEs x v v
Regional time  x x \/
trends
Observations 14,791 13,166 1,829 1,826 1,826
R-squared 0.010 0.272 0.008 0.205 0.205
F 4131 4.040 4.935 2.801 2.605
At the firm level, aside from the original controls in Table 3, we further control for firm size, the
firm's running years, and return on equity. At the regional level, we further control for
urbanisation rate, personal disposable income, as well as governmental intervention (ratio of
fiscal budget to GDP); Robust standard errors in parentheses.
“p < 0.01; **p<0.05; *p<0.1.

tax incentives, and financial subsidies, has effectively alleviated
financial constraints for firms within these zones.

Third, in-time (see regression (1) and (2) in Table 6) and in-
space (see Table 7 and Fig. 2) placebo tests have been run. The
first placebo test is conducted by artificially manipulating the
timeline for policy implementation, creating a fictitious policy
timing scenario. As presented in Columns (1) and (2) of Table 6,
the approval times for the comprehensive pilot zone policy are
artificially advanced by 2 years and 1 year, respectively. Since
establishing these pilot zones is fictitious, no significant effect
should be observed, and the coefficients associated with the pilot
zones should be statistically insignificant.

Then, keeping the treatment time, we randomly reassign the
group of regions to be treated for DiD estimations, and this process
is repeated 500 times (Follow Cao and Chen 2022). In Fig. 2, the
estimates are not perfectly centred around zero, potentially because
regional spillover effects might introduce noise in the in-space
placebo test in our dynamic staggered DiD specification. However,
the estimation results, on the whole, support our baseline findings.
Table 7 presents the true policy effect (0.259) in the right tail of the
placebo effect distribution as an extreme value. Assuming the true

8

Table 6 Placebo tests, PSM-DID, and temporal policies
consideration.

Variables m 2) () 1)
1yearin 2 years PSM-DID Policy
advance in approach  confounder

advance

Zone*Post 0.101 0.168 0.267" 0.244"
(0.089) (0.104) (0.127) (0.128)

Smart Post_smart —0.038

(0.055)

InnovaPost_Inno 0.183**

(0.072)

Constant —-0.721 —0.697 —-0.724 —8.668
(0.485) (0.484) (0.493) (7.335)

FEs

Observations 14,745 14,745 14,745 14,745

R-squared 0.015 0.015 0.015 0.029

The specifications are the same as those for the baseline model. Smart “Post_smart is the DiD
interaction term. If the city adopted the smart city policy in the given year, it is 1, and O
otherwise. Innova* Post_inno is the DiD interaction term. If the city adopted the innovative city
policy in the given year, then it is 1, and O otherwise.

***P<0.01; **P<0.05; *P<0.1.

Table 7 Results of in-space placebo test using fake
treatment regions.

P-value
Zone*Post Coefficient Two- Left-sided  Right-
sided sided
0.259 0.09 0.984 0.016

(1) The two-sided p-value is the frequency that the absolute values of the placebo effects are
greater than or equal to the absolute value of the estimated treatment effect. (2) The left-sided
(right-sided) p-value is the frequency that the placebo effects are smaller (greater) than or equal
to the estimated treatment effect.

effect was 0, such an extreme estimate should not be observed in a
single sampling. Specifically, the right-tail area of this distribution
greater than 0.259 corresponds to the right-side p-value of 0.016
(i.e., the probability that the placebo effect is greater than the true
effect). In contrast, the left-tail area less than 0.259 corresponds to
the left-side p-value of 0.984 (i.e., the probability that the placebo
effect is less than the true treatment effect). The probability that
the absolute estimate of the placebo effect is greater than the true
treatment effect is the two-sided p-value of 0.09. Therefore, the null
hypothesis that “the treatment effect is 0” is rejected. However,
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Fig. 2 Distribution of in-space placebo test.
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these two evidences still further strengthen the validity of our
conclusions.

Fourth, to further address potential selection bias and ensure
the robustness of our findings, we employ the PSM-DID
approach, and the results are presented in regression (3). By
matching firms in pilot zones with comparable firms in non-pilot
zones, we can more accurately isolate the causal effect of the
establishment of pilot zones on corporate ﬁnancmg constraints.
The coefficient of the interaction term Zone Post remains
positive and statistically significant (0.267, p <0.05), consistent
with our baseline results. This suggests that even after accounting
for potential selection bias, the observed effects are not driven by
pre-existing differences between treatment and control groups.

Fifth, parallel regional policies such as the Smart City Policy
and Innovative City Policy were implemented during the same
period, which might confound our results. To address this, we
construct analogous difference-in-differences (DiD) interaction
terms for these policies and include them as additional controls in
our regression model. As shown in Column (4) of Table 6, the
coefficient on Zone Post remains positive and statlstlcally
significant (0.244, p <0.1), demonstrating that the pilot zones’
effect on alleviating financing constraints persists even after
accounting for other concurrent policies. Notably, the Innovative
City Policy (Innova“Post_Inno) exhibits an independent positive
effect (0.183, p < 0.05), suggesting it also contributes to reducing
ﬁnancmg constraints. In contrast, the Smart City Policy
(Smart " Post_smart) shows no statistically significant impact,
implying its irrelevance to corporate financing outcomes in this
setting.

Heterogeneity discussion

Heterogeneity of enterprises in different regions. In China, pro-
vinces can be split into eastern, central, and western regions. Due
to differences in natural and historical endowments and loca-
tional advantages among China’s eastern, central and western
regions, economic development exhibits significant disparities (Li
et al. 2022). This has given rise to a huge information gap,
resulting in differences in the development levels of the
e-commerce industry in different regions. Therefore, we divide
the sub-samples according to their respective regions and conduct
regression analysis (See result in Panel A of Table 7).

The influence is considerable and pronounced in the eastern
region, whereas it is relatively minor and insignificant in central
and western regions (see panel A). This regional disparity can be
attributed to the eastern region’s more advanced logistics systems,
extensive financial networks, and a larger talent pool (Zhang

2021; Zhang et al. 2022). The Chinese government’s policy of
trialling new initiatives in the eastern region first has also led to
earlier and more comprehensive implementation of pilot zones in
this area, amplifying the policy’s impact (Zhang 2021). Also, the
eastern region has a more competitive business environment,
encouraging firms to innovate and adopt new technologies. This
competitive landscape amplifies the benefits of the CBEC pilot
zones, as firms are more likely to leverage the policy to improve
their financing conditions and expand their operations (Wang
et al. 2021b). These findings align with the literature on regional
economic disparities in China, highlighting the eastern region’s
leading role in economic reform and innovation.

Heterogeneity of export-oriented and non-export-type firms. We
also examine the differential effects of CBEC pilot zones on
export-oriented and non-export-oriented firms. As shown in
panel A of Table 8, the DiD estimate is significantly positive for
non-export-type firms (0.527, p <0.1), larger but less significant
than export-type enterprises (0.077, p < 0.05). This suggests that
the policy has generated spillover effects on domestic firms.
Export-oriented firms have been operating and embedding in
global markets, probably relying less on domestic financing and
showing smaller marginal gains than domestically focused
enterprises. Moreover, CBEC policies emphasise domestic market
integration (e.g., improving logistics for CBEC), indirectly bene-
fiting non-export firms by reducing operational costs and
enhancing credit access. Additionally, while CBEC policies aim to
boost cross-border trade, their broader infrastructure improve-
ments (e.g., digital payment systems, warehousing networks)
disproportionately aid non-export firms.

Heterogeneity of enterprises in cities with different administrative
hierarchies. According to official classification, administrative
divisions can be categorised into municipalities, sub-provincial
cities, and prefecture-level cities (including county-level cities).
Different city administrative hierarchies may be linked to dif-
ferent provision of services and political resources (Chen and
Partridge 2013; Shi et al. 2020). As shown in panel B of Table 8,
for enterprises located in prefecture-level cities, the estimates are
notably positive, showing that setting up CBEC pilot zones
positively influences alleviating the financing constraints. How-
ever, among enterprises in sub-provincial cities and munici-
palities, the effects are not significant. This suggests that the
policy’s effectiveness is more pronounced in cities with lower
administrative hierarchy. This might be that sub-provincial cities
and municipalities often receive more resources and attention
from the central government, reducing their reliance on CBEC
pilot zones for financial support. In contrast, prefecture-level
cities may face greater financing constraints and thus benefit
more from the policy.

Heterogeneity of enterprises in different industries. Panel C of
Table 8 examines the heterogeneous effects across different
industries. The results indicate that the establishment of CBEC
pilot zones has a stronger impact on alleviating financing con-
straints for high-tech industries (0.115, p<0.01) and non-
polluting industries (0.312, p <0.1), compared to non-high-tech
and polluting industries. This is consistent with the literature
suggesting that high-tech and environmentally friendly industries
are more likely to benefit from government policies promoting
innovation and sustainable development (Li et al. 2022). The
insignificant effects for non-high-tech and polluting industries
may reflect the government’s stricter regulatory environment and
reduced support for industries with high environmental costs (Ai
et al. 2023). In addition, high-tech industries, particularly those
involved in e-commerce, are more likely to engage in cross-
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border trade and thus benefit more from the CBEC pilot zones.
Non-polluting industries, such as green manufacturing, also align
with global trends toward sustainability, making them more
competitive in international markets (Liu et al. 2022).

Mechanisms discussion. As discussed above, we explore three
channels through which the pilot zone establishment can generate
effects on relaxing financial constraints. The estimation results are
shown in Table 9, and H2-H4 are supported. First, firms can

10

Table 8 Heterogeneous effects examination.
Panel A Q) (¥3) A3) ) (5)
Eastern region Central region Western region Non-export-type Export-type
Zone'Post 0315 0.0153 0.00380 0513 0.072"
(0.166) (0.0140) (0.0597) 0.277) (0.033)
Constant -3.202 2.858 5894 0.0880 0.178
(2.112) (5.350) (17.08) (3.89M (0.984)
Controls
FEs v v v v Vv
Observations 10,313 2688 1783 6442 8149
R-squared 0.231 0.297 0.474 0.248 0.317
F 7.065 1.581 30.057 5.609 3.840
Panel B m (¢3) 2
Prefecture-level cities Sub-provincial cities Municipalities
Zone*Post 0.183" —0.078 0.546
(0.084) (0.134) (0.705)
Constant 0.256 52.81 92.21
(1.188) (49.47) (64.62)
Controls
FEs v
Observations 7426 4283 3076
R-squared 0.160 0.233 0.274
F 2.364 2597 7.162
Panel C m 2 3 @
Non-high-tech industries High-tech industries Non-polluting industries Polluting industries
Zone'Post 0.351 on7r” 0.303’ 0.006
(0.219) (0.035) (0.167) (0.045)
Constant 0131 0.679 1739 4482
(3.488) (0.946) (2.699) (15.66)
Controls
FEs v v v v
Observations 7648 7069 10,264 4478
R-squared 0.275 0.281 0.248 0.301
F 7.417 5.768 7.342 7.552
Control variables are the same as Table 3; ***p < 0.01, **p<0.05, *p<0.1.
Table 9 Analysis of mechanisms. increase cash ﬂ-o.w. and enhance their 1nFerna1 and exFernal
financing capabilities through export business. Theoretically,
Variables @ @ @ exporting serves as a signal that.not only reflects the efficiency
NP and competitiveness of an enterprise but also helps to strengthen
Export Digitalisation Agg . . .
5 = relationships between the government and enterprises, as well as
Zone Post 0.160 1.918 0.026 . .
(0.077) (0.298) (0.008) among enterprises (Bernard et al. 2012). Informal financing, such
Constant 1213 2,912 1425 as commercial credit, is a vital source of financing for most firms,
(1,447) (5.615) (0.068) especially SMEs (Poncet et al. 2010). Export business works as a
Controls . . . . .
FEs good signal of trade credit. It alleviates the information asym-
Observations 14,791 14,791 14,791 metry in the informal financing market, enabling firms to access
R-squared 0.606 0.679 0.997 more channels in the informal external financing market. In
F 1330 21839 250156 addition, export enterprises can achieve higher profits and sales
The specification is the same as that of the baseline model. revenues, thus Obtaining more abundant cash flow. The pﬂOt
""p<0.01 "'p<0.05,"p <01 zones facilitate firms’ exports by optimising the export

declaration process and efficiency, thereby relaxing their
financial constraints.

Second, effective digital transformation can empower supply
chain financing, reducing firms’ reliance on bank loans (Liao
et al. 2019; Chen et al. 2021). The development of digital finance
has efficiently reduced the possibility of bankruptcy and
alleviated firm financing constraints (Xie et al. 2024). Firm
digital transformation can expand financing channels and
gradually alleviate financing constraints. The digital technology
of CBEC platforms promotes enterprise digital transformation
in the pilot zones. As a result, it helps expand corporate
financing channels.
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Third, establishing offline industrial park platforms in CBEC
comprehensive pilot zones facilitates cooperation and commu-
nication among enterprises, engendering agglomeration. The
theory of agglomeration posits that industrial agglomeration
enables firms to obtain and utilise external resources at a lower
cost (Wennberg and Lindqvist 2010). One rationale is that
industrial agglomeration can facilitate firm specialisation (Stigler
1951). Furthermore, the continuous subdivision of production
processes reduces the demand for capital (Long and Zhang 2011).
Moreover, business dealings between firms strengthen control
over the supply chain, thereby increasing the utilisation of
commercial credit and alleviating financing constraints. Addi-
tionally, industrial agglomeration facilitates the information
dissemination, particularly the spread of delinquency informa-
tion, which encourages firms to prioritise their reputation. This
can promote commercial credit transactions between enterprises
and decrease information asymmetry between firms and banks,
thus easing sensitivity to financial costs.

Conclusion and implications

This paper investigates the influence of 165 CBEC comprehensive
pilot zones on corporations’ financing constraints from 2011 to
2020. It delves into the underlying mechanisms that contribute to
the efficacy of these zones. Using A-share listed companies’ panel
data, the empirical model controls for firm, regional, and time
fixed effects. The results indicate that establishing the pilot zones
significantly alleviated the financing constraints of firms in the
pilot zones, primarily through enhancing export expansion,
accelerating digital transformation, and bolstering industrial
clusters. The results are robust when we resort to placebo tests,
PSM-DiD, et al. However, impacts vary by region, with the most
significant effect observed in the eastern region, followed by the
western and central areas. The policies are particularly effective
for firms in relaxing financial constraints in non-sub-provincial
and non-municipal cities. In addition, stronger effects are found
among non-exporting, high-tech, and non-polluting firms.

Based on the results, there are some policy implications:

Expansion of pilot zones. The empirical evidence demonstrates
that establishing additional CBEC comprehensive pilot zones can
effectively ease firms’ financing constraints. This, in turn, can
stimulate firm-level investment, innovation, and growth, thereby
contributing to broader economic development. Given the
remarkable achievements and positive spillover effects of the first
five batches of pilot zones, characterised by enhanced foreign
trade and the formation of vibrant industrial clusters, there is a
strong case for further expanding the scope of these zones. Such
expansion would enable more firms to benefit from the pre-
ferential policies, improved infrastructure, and enhanced market
access associated with the pilot zones.

Infrastructure and export-oriented policies. Since alleviating
financing constraints is closely linked to export-related activities,
infrastructure development within the pilot zones should be
strategically aligned with export-promotion goals. This encom-
passes a multi-faceted approach, including bolstering the CBEC
ecosystem by improving logistics efficiency, enhancing payment
security and speed, and streamlining customs clearance proce-
dures. Active participation in formulating international CBEC
standards is also essential to ensure that domestic firms can
compete on a level playing field in the global market. Moreover,
creating a more business-friendly environment requires a series of
targeted measures. Simplifying export return and exchange poli-
cies can reduce enterprises’ operational risks and costs. Facil-
itating eligible e-commerce enterprises’ access to high-tech

enterprise status can provide them preferential tax treatment and
R&D support, enhancing their competitiveness. Optimising the
tax rebate process for overseas warehouses can improve the cash-
flow management of CBEC enterprises. Developing clear intel-
lectual property protection guidelines is crucial for safeguarding
the rights and interests of innovators and fostering a culture of
innovation. Finally, strengthening talent-development policies,
such as offering specialised training programs and attractive
incentives, can attract and retain high-calibre professionals in the
CBEC field.

Tailored development plans. Recognising the significant regional
disparities in the impact of the pilot zones, it is imperative to
develop construction plans tailored to local conditions. The
central and western regions can draw valuable lessons from the
successful experiences of the eastern region, such as those of
Hangzhou and Ningbo. These two cities have developed unique
and effective models for CBEC development, integrating their
local industrial strengths, cultural characteristics, and market
demands. The central and western regions can formulate custo-
mised development strategies that leverage their competitive
advantages by conducting in-depth comparative analyses of their
economic structures, resource endowments, and market dynam-
ics. This may involve focusing on specific product niches,
developing unique value-added services, or strengthening regio-
nal cooperation to create a more integrated and competitive
CBEC ecosystem.

Regulatory compliance and standard-setting. In light of the
frequent occurrence of intellectual property infringement and
other regulatory challenges in the CBEC field, China should
proactively formulate global and regional CBEC regulations.
Although existing regulations, such as the 2010 “Regulations on
the Customs Protection of Intellectual Property Rights” and the
2019 “E-commerce Law”, have laid a solid foundation, there is a
pressing need for more detailed and up-to-date policies.
Strengthening regulatory compliance protects the legitimate
rights and interests of enterprises and enhances the international
reputation of China’s CBEC industry. This, in turn, can facilitate
more exports, attract more foreign investment, and ease the
financing constraints of enterprises operating in the CBEC space.

Talent cultivation. The rapid growth of the CBEC industry in
China has created a substantial demand for specialised talents.
However, the current supply of CBEC-related professionals falls
far short of this demand, resulting in a significant talent gap. To
address this issue, a multi-pronged approach to talent cultivation
is required. Educational institutions should optimise their curri-
culum offerings to include more CBEC-related courses and pro-
grams, from universities to vocational schools. These should
cover various topics, including international trade law,
e-commerce operations, digital marketing, and supply-chain
management. At the same time, firms can collaborate with edu-
cational institutions to develop practical training programs that
provide students with hands-on experience in the CBEC industry.
Additionally, offering attractive incentives, such as competitive
salaries, career development opportunities, and a conducive work
environment, can help attract and retain top talent in the
CBEC field.

In conclusion, the findings of this study provide valuable
insights for policymakers, firms, and researchers in the field of
CBEC. By implementing the proposed policy recommendations,
China can further enhance the effectiveness of its CBEC
comprehensive pilot zones, promote the healthy development of
the CBEC industries, and contribute to the country’s economic
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growth and international competitiveness. Future research can
build on these findings by exploring the long-term dynamics of
the impact of pilot zones, the spillover effects on related
industries, and the optimal policy mix for different regions and
types of firms.

Data availability
The data are available at https://pan.quark.cn/s/f2fdd556bf30 or
from the corresponding author upon request.
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Note

Refering to Guo et al. (2024), Yu and Tian (2025), and Ye et al. (2025), the main way to
obtain the export data of listed companies is to first access the CSMAR database, and
the specific path is: Notes to Financial Statements — Profit and Loss Items —
Operating Revenue, Operating Cost — Segment Criteria — By Geographical Segment.
Here, the operating revenue of enterprises can be divided into domestic and overseas
revenues according to regions, and we calculate the export revenue of listed companies
based on the sales revenue from overseas regions.

—
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