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Abstract. With the accelerating development of platform-based digital econo-
mies, digital platforms are profoundly reshaping the outward foreign direct in-
vestment (OFDI) models of multinational enterprises, promoting a transfor-
mation from traditional capital-driven approaches to data-driven and plat-
form-coordinated paradigms. Based on panel data of China's bilateral OFDI and
trade with the Belt and Road countries and 30 OECD countries from 2009 to
2023, this study constructs a theoretical framework of “Digital Platform Pene-
tration — OFDI Model Innovation — Cross-Border Trade Efficiency” and empir-
ically tests it using a two-way fixed effects model and a mediation effect model.
The results show that a 1-percentage-point increase in digital platform penetra-
tion—measured by internet penetration rate and the share of platform-based
service exports—Ileads to an average increase of 0.214 standard deviations in the
OFDI model innovation index and improves cross-border trade efficien-
cy—measured by export value per unit of transaction time—by approximately
3.7%. Further mediation analysis reveals that OFDI model innovation accounts
for about 24.5% of the total effect of digital platforms on cross-border trade ef-
ficiency. Heterogeneity analysis indicates that these positive effects are more
pronounced in countries with above-average ICT infrastructure and higher levels
of digital regulatory freedom. The findings provide theoretical support and pol-
icy implications for China’s digital platforms to “go global,” optimize the
structure of OFDI, and enhance integration into global value chains.
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1 Introduction

With the rapid advancement of global digitalization, the digital economy has emerged
as a key driver of international economic growth and industrial restructuring. As core
carriers of the digital economy, digital platforms [1] are reshaping the allocation of
global resources and transforming multinational enterprises' outward foreign direct
investment (OFDI) strategies [2]. Traditional OFDI models [3] are evolving into
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platform-based paradigms characterized by data-driven decisions, network coordina-
tion, and ecosystem integration. In this context, China—now the world’s sec-
ond-largest source of OFDI—is experiencing a shift toward a platform-led and inno-
vation-driven investment model, marked by the global expansion of cross-border
e-commerce, digital infrastructure, and service platforms [4].

Digital platforms not only restructure OFDI models but also enhance cross-border
trade efficiency by optimizing the flows of information, capital, and logistics [5]. These
platforms reduce transaction costs, improve international responsiveness, and foster
closer integration between OFDI and trade through embedded services, bilateral net-
work effects, and algorithmic coordination. However, the interactive mechanisms
between digital platforms, OFDI, and international trade remain underexplored. Ex-
isting literature often focuses on the digital economy’s macro-level impact or institu-
tional determinants, with limited attention to platform-based OFDI and its trade-related
outcomes.

To address this gap, this paper constructs a theoretical framework linking digital
platform penetration, OFDI model innovation, and cross-border trade efficiency, and
conducts an empirical analysis using panel data on China and 30 major host countries
from 2009 to 2023. Employing fixed-effects and mediation models, the study investi-
gates both the direct and indirect effects of digital platforms on bilateral trade effi-
ciency, and further analyzes the moderating roles of host countries’ digital infrastruc-
ture [6] and institutional quality.

This research contributes to the literature by clarifying the transmission mechanisms
of platform-based OFDI and offering empirical evidence on its impact on trade per-
formance [7]. It also provides practical policy implications for promoting the interna-
tionalization of Chinese digital platforms and enhancing their role in shaping global
digital trade governance.

2 Literature Review and Theoretical Framework

With the rapid development of the global digital economy, digital platforms have
become a key force in transforming outward foreign direct investment (OFDI) models
and enhancing cross-border trade efficiency. While academic interest in the intersec-
tion of digital platforms, OFDI, and international trade is growing, systematic and
integrated analyses remain scarce. Existing studies primarily explore three dimensions:
the influence of digitalization on OFDI, the role of digital platforms in improving trade
efficiency, and the impact of OFDI on trade performance.

Traditional OFDI theories—such as the monopolistic advantage theory, internali-
zation theory, and the eclectic paradigm (OLI)—focus on firm-specific advantages and
host country conditions. However, the rise of digital platforms has introduced new
dynamics. Platform-based enterprises, characterized by asset-light models, data-centric
operations, and ecosystem expansion, represent a shift from traditional capi-
tal-intensive OFDI to service- and technology-driven internationalization—giving rise
to the concept of "platform-based OFDIL."
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In the trade literature, digital platforms are recognized for reducing information
asymmetries, lowering transaction costs, and enhancing resource allocation efficiency.
They foster trade facilitation by enabling real-time information flows, localized ser-
vices, and improved logistics coordination. Similarly, OFDI has been shown to boost
trade performance by helping firms access local knowledge, adapt products, and re-
spond more effectively to foreign market demand [8].

Nevertheless, important research gaps persist. First, the concept and mechanisms of
platform-based OFDI remain underdeveloped. Second, few studies examine the me-
diating role of OFDI models in linking digital platform penetration to trade outcomes
[9]. Third, limited attention has been paid to the heterogeneous effects across host
countries, particularly regarding variations in digital infrastructure and institutional
quality.

To address these gaps, this paper proposes a theoretical framework of “digital
platform penetration — OFDI model innovation — cross-border trade efficiency”, inte-
grating insights from platform economy theory and international trade literature. The
framework posits that digital platforms enable data-driven, service-oriented OFDI
pathways, which in turn optimize cross-border transaction processes and improve trade
efficiency. It also considers how host-country digital and institutional environments
moderate these effects.

Using bilateral panel data between China and 30 major host countries from 2009 to
2023, this study empirically tests the direct, mediating, and moderating effects within
this framework [10]. The goal is to deepen theoretical understanding of platform-based
OFDI and provide new empirical evidence on its role in enhancing trade efficiency in
the digital era.

3 Theoretical Framework and Empirical Design

Against the backdrop of rapid global digital economic development, Chinese digital
platform enterprises—exemplified by Alibaba, Tencent, TikTok, and Shein—are
profoundly reshaping the traditional logic of outward foreign direct investment (OFDI)
and its interaction with international trade. Leveraging characteristics such as low
marginal costs, high scalability, and data-driven capabilities, these platforms not only
provide Chinese firms with novel pathways to internationalization but also redefine
their modes of market embeddedness and trade operations overseas. The traditional
OFDI model characterized by a "capital-driven — factory establishment — goods
export" trajectory is increasingly being replaced by a "platform-driven — asset-light
embedding — digital trade" paradigm.

This study aims to explore how innovation in OFDI models—facilitated by digital
platforms—enhances firms' cross-border trade efficiency, and to construct a systematic
theoretical mechanism and empirical framework. Theoretically, we argue that platform
penetration influences firms’ OFDI model choices, thereby improving their trade
efficiency. Empirically, we develop both mediation effect models and moderation
effect models to test the validity and robustness of the proposed mechanism.

(1) Theoretical Framework and Research Hypotheses
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This study constructs the following logical pathway:

Platform Penetration — OFDI Model Innovation — Cross-Border Trade Ef-
ficiency Improvement

Based on this conceptual framework, the following research hypotheses are pro-
posed:

HI: A higher degree of platform penetration increases the likelihood that firms adopt
platform-based OFDI models.

H2: Platform-based OFDI significantly enhances firms’ cross-border trade effi-
ciency.

H3: The OFDI model acts as a mediating mechanism in the relationship between
platform penetration and trade efficiency.

H4: The level of digital infrastructure in host countries positively moderates the
impact of platform-based OFDI on trade efficiency.

HS5: The quality of institutional environments in host countries moderates the rela-
tionship between platform-based OFDI and trade efficiency.

(2) Variable Specification

To empirically test the above theoretical hypotheses, this study defines the following
variables:

1. Dependent Variable:

Cross-Border Trade Efficiency (TradeEfficiency) — measured by the ratio of export
value to its standard deviation, reflecting the performance and stability of exports:

TradeEfficiency=Export; /SD(Export;)
where i1 denotes the exporting country (China), j the host country, and t the year.

2. Independent Variable:

Platform Penetration (PlatformPenetration) — a composite index constructed using
indicators such as the number of subsidiaries of major digital platforms in the host
country, app download activity, and coverage of digital payment channels.

3. Mediating Variable:

Type of OFDI Mode (OFDIMode) — a binary dummy variable, taking the value of 1
for platform-based OFDI and 0 for traditional OFDI.

4. Moderating Variables:

Digital Infrastructure (Digitallnfra) — measured by indicators such as internet pen-
etration rate and mobile network coverage.

Institutional Quality (InstitutionQuality) — a composite index based on the World
Bank’s Worldwide Governance Indicators (WGI), including dimensions such as “Rule
of Law” and “Government Effectiveness.”

5. Control Variables:

Including GDP, geographical distance, exchange rate volatility, population size,
presence of Free Trade Agreements (FTA), and shared official language, among others.

(3) Model Specification

To systematically test the hypotheses proposed above, this study constructs three
groups of regression models:

1. Main Effect Model (Testing H1 and H2)

To examine the direct impact of digital platform penetration on trade efficiency, the
following baseline regression model is established:
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TradeEfficiencyy=o+pPlatformPenetrationjt+o Xy +ui+Ateg

The termXj; represents the set of control variables, while x; and 4 denote country and
year fixed effects, respectively.

2. Mediation Effect Model (Testing H3)

To verify whether OFDI mode mediates the relationship between platform penetra-
tion and trade efficiency, a two-step regression approach is employed:

Step 1:

OFDIMode;j=a+p.PlatformPenetration;+o X+ ui+A+ei
Step 2:
TradeEfficiency=o+psPlatformPenetration;+p,0OF DIMode+0 X+ uitA+eij

If B4 is statistically significant and B3 decreases after the inclusion of the mediating
variable, this indicates the presence of a mediating effect.

3. Moderation Effect Model (Testing H4 and HS)

To investigate whether host country conditions influence the effect of digital plat-
forms on trade efficiency, the following interaction models are specified:

TradeEfficiencyy=o+ps(PlatformPenetration;, x Digitallnfra;,) +0 X+ i+t &
TradeEfficiency=o+ps(PlatformPenetration;, X InstitutionQuality;,) + 0 X+ i+t ey

A significantly positive coefficient on the interaction terms indicates that higher
levels of digital infrastructure and better institutional quality in the host country
strengthen the positive effect of platform-based OFDI on trade efficiency.

4. Data Sources and Processing

This study utilizes panel data covering China’s exports and outward foreign direct
investment (OFDI) to 30 major host countries from 2009 to 2023. The data are drawn
from the following sources:

Statistical Bulletin of China’s Outward Foreign Direct Investment (Ministry of
Commerce of the People's Republic of China)

United Nations Conference on Trade and Development (UNCTAD)

World Development Indicators (WDI, World Bank)

Worldwide Governance Indicators (WGI, World Bank)

Annual reports and publicly available data from Chinese digital platform enterprises
(e.g., Alibaba International, TikTok global operations data)

To ensure the robustness of the empirical models, the following data processing
strategies are applied:

All monetary variables are transformed using the natural logarithm;

Country and year fixed effects are controlled to eliminate unobserved heterogeneity;

Tests for multicollinearity, heteroskedasticity, and autocorrelation are conducted;

A system Generalized Method of Moments (GMM) estimator is employed to ad-
dress potential endogeneity issues.
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4 Empirical Results and Analysis

This chapter empirically tests the impact pathway of platform-based OFDI on
cross-border trade efficiency using the theoretical framework and variable settings
established in Chapter 3. Leveraging panel data methodologies, the analysis examines
how digital platform penetration enhances the internationalization of Chinese enter-
prises through OFDI model innovation. The empirical investigation includes: main
effect analysis, mediation effect testing, moderation effect verification, and robustness
and endogeneity treatments.

1. Descriptive Statistics and Correlation Analysis

To ensure data quality and the scientific validity of the analysis, descriptive statistics
and correlation analysis were first conducted on the sample variables. The sample spans
the period from 2009 to 2023 and covers China’s exports and OFDI to 30 major host
countries. Figure 1 presents the statistical characteristics of the core variables:
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Fig. 1. Statistical Characteristics of Core Variables

The correlation analysis reveals that the Pearson correlation coefficient between
platform penetration and platform-based OFDI is 0.613, indicating a strong positive
relationship between the two. Additionally, the correlation between platform penetra-
tion and cross-border trade efficiency is 0.487, suggesting a potentially significant
causal relationship. These preliminary findings provide empirical support for further
analysis of the hypothesized mechanisms.

2. Main Effect Analysis

To examine the direct impact of digital platform penetration on cross-border trade
efficiency, this study employs both a Fixed Effects Ordinary Least Squares (FE-OLS)
model with country and year fixed effects and the System Generalized Method of
Moments (System GMM) estimator. The regression results are presented in Table 1.
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Table 1. Main Effects Analysis Results

Model | Methods Coefficient of Platform Control R? Signif-

Penetration(B1) Variables icance

Ml FE-OLS 0.428 Yes 0.347 p<0.01

M2 System 0.493 Yes - p<0.01
GMMM

The regression results indicate that digital platform penetration has a significant
positive effect on cross-border trade efficiency. The coefficient is 0.428 in the OLS
model and increases to 0.493 in the System GMM estimation, both statistically sig-
nificant at the 1% level. These findings validate Hypotheses H1 and H2, suggesting that
platform penetration contributes to the optimization of export processes, reduction of
transaction costs, and enhancement of market responsiveness.

3. Mediation Effect Analysis

The mediation role of OFDI mode is examined using the three-step procedure
proposed by Baron & Kenny (1986), as well as the Bootstrap method. The models are
specified as follows:

Step 1: The impact of platform penetration on OFDI mode:

OFDIMode;=a+pPlatformPenetration;+0Xy e
Regression result:
B1=0.381, p<0.01
Step 2: Introducing the mediating variable OFDIMode into the main effect model:
TradeEfficiencyy=o+p.PlatformPenetration;+:0FDIMode;+0 Xy +¢ij:

Results:
$,=0.312, B5=0.284, p<0.01

The coefficient of platform penetration significantly decreases after introducing the
mediating variable, and the coefficient of OFDI mode remains significantly positive,
indicating the existence of a mediation effect.

To further confirm this, a Bootstrap method (with 500 resampling iterations) is ap-
plied to estimate the indirect effect:

Indirect effect = 0.108, Confidence Interval [0.069, 0.152], p < 0.01

These results robustly support Hypothesis H3, demonstrating that platform pene-
tration enhances cross-border trade efficiency indirectly by promoting the adoption of
platform-based OFDI models.

4. Moderation Effect Analysis

To examine the moderating roles of host countries’ digital infrastructure and insti-
tutional environment in the proposed mechanism, interaction terms are introduced into
the regression model as follows:
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TradeEfficien-
cyii=a+pfPlatformPenetration;+f:Z;+p3PlatformPenetration X Zj+0 Xyt

Where Zj represents either Digital Infrastructure (Digitallnfra) or Institutional
Quality (InstitutionQuality) of the host country.
The regression results are shown in Table 2.

Table 2. Moderating Effects Analysis Results

Moderator Interaction Coeffi- Significance
cient(p3)
Digitallnfra 0.197 p<0.01
InstitutionQuality 0.154 p<0.05

The results indicate that in host countries with higher levels of digital infrastructure
and institutional quality, the effect of digital platform penetration is significantly am-
plified, further enhancing the efficiency advantages of platform-based OFDI. Thus,
hypotheses H4 and H5 are supported.

5. Robustness and Endogeneity Tests

To mitigate potential biases caused by model misspecification and endogeneity, this
study employs several robustness and endogeneity treatment methods:

1. Variable Substitution: Export growth rate and export volatility coefficient are
used as alternative dependent variables for TradeEfficiency, with results remaining
directionally consistent.

2. Sample Exclusion: Robustness is tested by excluding Belt and Road Initiative
(BRI) countries and extreme values of platform-related data. Estimation results remain
stable.

3. Lagged Variable Approach: PlatformPenetration is lagged by one period to alle-
viate reverse causality concerns. The coefficient remains statistically significant.

4. System GMM Method: To address potential bidirectional endogeneity, a two-step
system GMM model is applied, using lagged variables as instruments in the first stage.
The results demonstrate greater consistency and reliability.

5. Multicollinearity Test: Variance inflation factors (VIFs) for all variables are be-
low 5, indicating no severe multicollinearity.

These multiple robustness checks and endogeneity corrections collectively reinforce
the credibility and generalizability of the core findings.

In summary, through rigorous empirical design and methodological testing, this
study finds that the penetration of digital platforms significantly influences the choice
of OFDI mode. Moreover, platform-based OFDI models can effectively enhance firms’
cross-border trade efficiency. The digital infrastructure and institutional quality of host
countries play critical moderating roles in this mechanism. These findings confirm the
theoretical framework and hypotheses proposed in this paper and provide strong em-
pirical support and a policy foundation for the digital transformation of Chinese en-
terprises abroad.
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5 Conclusion

This study constructs a theoretical framework linking digital platform penetration,
OFDI model innovation, and cross-border trade efficiency. Using panel data on China’s
trade and investment in 30 major host countries from 2009 to 2023, the empirical
analysis yields several key findings.

First, digital platform penetration significantly improves firms' cross-border trade
efficiency by enhancing transaction matching, information coordination, and logistics
integration, thereby reducing export costs and improving market responsiveness.

Second, platform-based OFDI serves as a vital mediating mechanism. Firms lev-
erage digital platforms to establish overseas digital nodes—such as warehouses and
data centers—which in turn enhance export performance and validate the proposed
mechanism.

Third, host country digital infrastructure and institutional quality significantly
moderate these effects. Favorable environments amplify the positive link between
platform penetration and OFDI effectiveness, supporting sustainable trade gains.

Based on these results, the study offers the following policy recommendations: (1)
support the global expansion of digital platforms to foster integrated “platform +
OFDI” strategies; (2) guide firms toward digital, service-oriented OFDI models; (3)
enhance international cooperation on digital standards and data governance; and (4)
improve regulatory and support systems to ensure full-cycle risk management for
platform-based OFDI.

This research advances theoretical understanding by integrating digital platform
dynamics into OFDI-trade frameworks and provides actionable insights for improving
the quality of firm internationalization. Future research should address platform het-
erogeneity and adopt firm-level or nonlinear methods to refine the analysis of plat-
form-based OFDI performance mechanisms.
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