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ABSTRACT With the rapid development of wireless communication infrastructure and digital in-
formation transmission technologies , cross-border e-commerce has become an important component
of the global digital economy and international trade ecosystem. To investigate its interaction with
macroeconomic performance, this study constructs a vector autoregression (VAR) model using annual
data from 2010 to 2024 and employs impulse response analysis together with variance decomposition
to examine the dynamic relationships among the total volume of cross-border e-commerce, its share
in foreign trade, and China’s economic growth. The empirical results reveal significant long-term
interactions among the three variables. Although expansion of cross-border e-commerce exhibits a
positive self-reinforcing effect, its structural share in total foreign trade contributes more substantially
to economic growth than simple scale enlargement, accounting for nearly 69% of GDP variance in
the decomposition analysis. In contrast, the direct feedback effect of economic growth on cross-border
e-commerce development remains relatively limited. The findings indicate that structural optimization
rather than quantitative expansion constitutes the primary driver of sustainable economic development.
The proposed VAR-based analytical framework provides quantitative support for policy formulation and
offers valuable references for intelligent digital trade systems, wireless information transmission networks,
and electromagnetic-enabled communication infrastructures that underpin next-generation cross-border
commerce and smart logistics applications.

INDEX TERMS VAR model, cross-border e-commerce, economic growth, wireless information trans-
mission, electromagnetic communication infrastructure

. INTRODUCTION

GAINST the background of simultaneous negative

pressures, including the global macroeconomic slow-
down and tariff-driven trade friction, China’s external trade
has had remarkable resilience, especially through cross-
border e-commerce (cross-border digital trade) as a new
operation model. The integrated system of digital and real
economy has become a new growth engine for the country’s
external trade, growing at a compound annual rate of 21.6%
over 2010-2024, raising its share in the total external trade
from 5.45% to 40.28%. This structural change not only
reshaped the traditional pattern of China’s external trade but
also brought more in-depth research on the relationship be-
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tween cross-border digital trade and macroeconomic growth.
With the recent expansion of cross-border digital trade,
the research on the relationship between external trade and
macroeconomic growth has drawn much attention to schol-
ars. Many scholars have used VAR approaches to investigate
the changing linkages among indicators and gain fruitful
understanding. Zhang and Li (2023) empirically studied
the dynamic relationship among foreign direct investment
(FDI), external trade and macroeconomic growth in Henan.
The results of the VAR estimations show that foreign direct
investment and external trade have an impact on macroe-
conomic growth. That gives the theoretical basis for the
formulation of Henan’s economic development policy [1].
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Liu Jingshan and Hu Wengang (2022) also confirmed the
close linkages between external trade and macroeconomic
expansion in Guangdong Province. By using the VAR
framework, the conclusion shows a significant positive effect
of foreign trade on local economic development, and it is
conducive to improving the overall quality of the economic
structure [2]. Chen Tingting (2020) carried out an inves-
tigation into the dynamic nexus between outward foreign
direct investment (OFDI) and macroeconomic performance
through a VAR model, and pointed out the importance
of OFDI to macroeconomic expansion. Policymakers pay
more attention to the development of OFDI [3]. Liu Aizhen
and Qi Yanbin (2018) applied the VAR model to study
the correlation between external trade and macroeconomic
performance nationwide, and found that the impact of
external trade on macroeconomic expansion is subject to a
certain lag, but the effect is still positive [4]. Liang Shuang
(2022) believed that China’s “dual circulation™ strategy is
based on a solid practical foundation. By constructing a
VAR framework to study the evolving interaction between
domestic demand, external demand and economic growth,
the domestic cycle is the leading driver, and the domestic
demand growth-stimulating effect has been strengthening.
It is conducive to optimize the updated development frame-
work, build a domestic circulation as the core pillar and
mutual reinforcement between domestic and international
cycles [5].

As Fu Jing (2020) analyzes, e-commerce has an important
positive impact on economic growth. Based on the evalua-
tion model, the paper reveals that e-commerce development
plays an important role in stimulating consumption, enhanc-
ing efficiency, and promoting industrial upgrade, and it also
suggests strengthening data regulation and market standard-
ization to control potential risks and achieve sustainable
development [6]. Cheng Xiaoyu (2016) empirically explores
the relationship between cross-border digital commerce and
trade growth using a VAR model. The results show that the
development of cross-border digital commerce has a signif-
icant driving effect on China’s trade growth, and it also has
a long-term stable equilibrium relationship with each other,
while lagged cross-border digital commerce terms play a
predictive role on trade growth [7]. Liu Xin (2021) Liu Xin
examined the effect of e-commerce development on China’s
household consumption structure using a VAR model. Re-
sults show that e-commerce significantly increases service-
oriented consumption, decreases subsistence consumption,
and promotes the consumption structure to upgrade to a
higher level, with a persistent and cumulative effect [8].
Zhao Xiaohan and Pan Yong (2021) conducted a systematic
review of China’s cross-border digital commerce policies’
development from 2012 to 2020. They found that the struc-
ture of the policy system has shifted from pilot exploration
to comprehensive regulation and high-quality development,
with an emphasis on infrastructure construction, and then
institutional innovation and regulation, and alignment with
international rules. Concurrently, these institutional factors
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have been instrumental in propelling the robust expansion
of cross-border digital commerce [9].

Correspondingly, the international academic community
has generated a substantial body of research on this topic.
For illustrative purposes, Dierk H. (2010) conducted an
empirical examination of the nexus between outward for-
eign direct investment (FDI) and macroeconomic expansion.
His empirical findings indicate that outward FDI fosters
technological advancement and industrial upgrading in the
home economy, thereby stimulating broader macroeconomic
growth [10].

This article offers a significant theoretical basis for un-
derstanding the intricate dynamics among cross-border dig-
ital commerce, external trade, and macroeconomic expan-
sion, but the existing literature primarily focuses on single
variables or bilateral associations, and there are relatively
few studies that embed cross-border digital commerce, the
proportion of external trade, and macroeconomic expansion
into a unified framework for systematic analysis. Therefore,
this paper uses annual data from 2010 to 2024, adopts total
cross-border digital commerce imports alongside exports
(CIE), the share of cross-border digital commerce in total
foreign commerce (CIX), and GDP as core variables to sys-
tematically study the dynamic interaction between the three
through constructing a VAR framework, combining impulse
response analysis and variance decomposition techniques, in
order to offer empirical evidence to improve cross-border
digital commerce policies, as well as further unlock its
potential to promote economic growth.

Il. CURRENT DEVELOPMENT STATUS
This data is shown in Figure 1, with China’s total import
and export value of cross-border digital commerce only 1.1
trillion RMB in 2010, but increasing to 17.66 trillion RMB
in 2024, increasing by about 16.05 times after 14 years of
growth. The growth speed between 2010 and 2015 was very
rapid, from 1.1 trillion RMB in 2010 to 5.4 trillion RMB in
2015, the average annual growth rate was about 39.7%; from
2016 to 2020, the overall growth rate from 6.7 trillion to
12.5 trillion RMB showed relatively high growth pace; from
2021 to 2024, the growth speed slowed down, but the growth
rate was still stable, from 14.2 trillion to 17.66 trillion
RMB. In detail, the overall increase was 0.8 trillion in 2013
compared with 2012, about 34.8% growth; 0.9 trillion in
2014 compared with 2013, about 29.0% growth; 1.15 trillion
in 2023 compared with 2022, about 7.3% growth; 0.81
trillion in 2024 compared with 2023, about 4.8% growth.
Overall, the growth rate is gradually becoming more stable.
Cross-border digital commerce has moved from the early
stage of rapid growth to a new stage of structural optimiza-
tion and high-quality development. It has become an impor-
tant driving force of China’s foreign trade, with continuously
increasing strength and competitiveness in the international
market. With rising penetration of global digital commerce,
continuous improvement of supply chain efficiency, and the
gradual improvement of policy environment, cross-border
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digital commerce is poised to keep expanding steadily and
become an important new source of momentum for China’s
external trade expansion.

Evidenced by the trends plotted in Figure 2, China’s
cross-border digital commerce penetration within aggregate
import-export turnover exhibited a consistent upward tra-
jectory spanning 2010-2024, cementing its position as an
increasingly integral pillar of the nation’s external trade
ecosystem. Its developmental characteristics can be sum-
marized as follows:

China’s cross-border digital commerce is characterized by
a clear long-term trend and growing economic importance,
but in 2010 it accounted for only 5.45% of world trade. This
penetration rate was at an embryonic stage and had little
impact on overall trade. The cross-border digital commerce
share of total integrated markets grew by year. By 2015,
it surpassed 20%; by 2017, it reached nearly 30%; and in
2020, it reached nearly 38.79%. In 2023, this percentage
surpassed 40% for the first time, attaining a high of 40.36%;
and then in 2024, it fell to 40.28%, but still held above
40%. These suggest that cross-border digital commerce
is gradually becoming an integral backbone of China’s
external trade system and a growing catalyst for domestic
commercial development.

Between 2010 and 2017, China’s cross-border digital
commerce penetration in global markets entered a phase
of explosive expansion, climbing from 5.45% to 29.13%—
translating to a compound annual rise of 3.4 percentage
points. 2012-2013 marked a pivotal inflection point, as
China’s cross-border digital commerce share registered a
notable surge. Specifically, its overall global commerce
footprint expanded by 3.25 percentage points over the pe-
riod, rising from 9.45% to 12.70%. The 2014-2015 interval
brought an even steeper uptick: the aggregate cross-border
digital commerce share advanced by 4.63 percentage points,
growing from 16.29% to 20.92%. This robust industrial mo-
mentum was primarily fueled by favorable regulatory frame-
works and continuous technological innovation. Buoyed by
these tailwinds, the sector entered a period of transformative,
leapfrog-style development.

Conversely, the 2018-2024 timeframe was characterized
by steady consolidation for cross-border digital commerce.
Over these years, China’s cross-border digital commerce
penetration in international trade climbed gradually from
29.84% to 40.28%, representing a compound annual growth
rate of 1.5 percentage points. Notably, 2021 saw a minor
year-over-year dip in its trade share, though the metric
rebounded sharply in 2023, surpassing the 40% threshold
for the first time.

This demonstrates that under the complex and changing
international trade environment, the industry has strong
resilience. Even in challenging environments, there is strong
development momentum.

In addition to cross-border digital commerce’s basic scale
expansion, its status has been constantly upgraded in the
structure of foreign trade in China. Its growth rate far
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outpaces that of traditional trade forms. It is an important
new driving force for the development of national foreign
trade. This trend is also the reflection of the upgrading and
transformation of the trade model in the background of the
digital economy.

lll. EMPIRICAL ANALYSIS

A. VARIABLE SELECTION AND DESCRIPTION

To analyze the interactive mechanisms between China’s
cross-border digital commerce growth, its penetration into
external trade as well as overall macroeconomic devel-
opment, the current research makes use of annual time-
series data from 2010 to 2024. CIE refers to the total
value of China’s cross-border digital commerce inflows and
outflows; CIX represents the proportion of cross-border
digital commerce turnover to China’s total external trade;
GDP represents China’s macroeconomic development. To
mitigate data volatility and address potential heteroscedas-
ticity, all variables are transformed via natural logarith-
mic conversion, yielding the series LNCIE, LNCIX, and
LNGDP, respectively.

As shown in Figure 3, the trend of the LNCIE, LNCIX,
and LNGDP all move upward toward the right. The value
of LNCIE and LNGDP both increase gradually, showing
an upward trend and indicating a relationship of positive
correlation between them. LNCIX increases from left to
right, and the negative value of LNCIX decreases year by
year. It indicates that cross-border digital commerce plays
an increasingly important role in foreign trade.

B. STATIONARITY TEST

Based on the test outcomes in Table 1, the ADF-Fisher Chi-
square is 47.0736, the p-value is 0.0000, the PP- Fisher
Chi-square is 45.0594, the p-value equals 0.0000. Given
that both p-values are significantly lower than the 1%
significance threshold, the null hypothesis is rejected at the
1% level of significance. In conclusion, all the three series,
LNCIE, LNCIX, and LNGDP, have no unit root, and are 1(0)
processes, then these conditions of VAR model are satisfied.

TABLE 1. Unit Root Tests for Variables

Method Statistic Prob.**

47.0736 0.0000
45.0594 0.0000

ADF - Fisher Chi-square
PP — Fisher Chi-square

C. MODEL IDENTIFICATION AND CONSTRUCTION
Lag order for VAR model should be selected by considering
as a whole LogL, LR, FPE, AIC, SC and HQ criteria, the
essential conditions being that the lag order with the most
asterisks (*) should be selected.

An examination of the lag order selection results in Table
2 reveals that order O fails to receive asterisk endorsements
from any criterion, disqualifying it as the optimal VAR
specification. Conversely, lag order 1 emerges as the pre-
ferred configuration under both the LR and SC criteria, with
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FIGURE 1. China’s Total Cross-border digital commerce Imports and Exports, 2010-2024 (Source: Compiled from the General
Administration of Customs of China and Xinhua Finance)
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FIGURE 2. Share of China’s Cross-border digital commerce in Total Imports and Exports, 2010-2024 (Source: Compiled from the
National Bureau of Statistics of China, the General Administration of Customs of China, and Xinhua Finance)

the FPE metric concurring; this specification garners three
asterisks, signaling cross-method consensus. By contrast, the
AIC and HQ criteria favor lag order 2, which receives two
asterisks.

More research shows that LR test whether the increase in
model fit in the adjacent lag order is statistically significant
or not. The LR value at lag order 1 is marked, indicating
that the improvement in model fit from lag order O to the
lag order 1 is significant improvement in the model fit,
but the LR value at lag order 2 is not marked, indicating
that the increase in fit from lag order 1 to lag order 2 is
insignificant; besides, the FPE criterion gives more emphasis
to predictive accuracy, so it has a special significance in
out of sample forecasting. Accordingly, the cross-criterion
consensus confirms lag order 1 as the preferred specification,
a finding further corroborated by the FPE metric. This
alignment validates the selection of order 1 as the lag length
for the VAR framework, leading to the specification of a
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VAR(1) model for subsequent empirical analysis [11].

TABLE 2. Lag Order Selection for the VAR Model

Lag LogL LR FPE AIC sC HQ

0 35380567 NA 138¢-06  -4981626  -4.851253  -5.008423
1 96.036981  83.98580%  5.18e-10%  -12.92877  -12.40727%  -13.03596
2 106.154158  9.338933  6.0lc-10  -13.10064*  -12.18803  -13.28822%

Note: Select the lag order corresponding to the group with
the greatest number of asterisks.

The dynamic mechanism between China’s cross-border
digital commerce development and the country’s economic
performance, based on the parameters in the estimation, can
be summarized as follows. The model stability test indicates
that the moduli of all characteristic roots are less than one,
which validates the availability of the estimation results.
From the long-run perspective, the total import and export
value of cross-border digital commerce (LNCIE) displays
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FIGURE 3. Trends in LNCIE, LNCIX, and LNGDP, 2010-2024

a typical self-reinforcing trend, that is, the lag coefficient
of itself is 0.608, which implies that about 61% of the
past growth acceleration is needed to achieve a 1% steady
growth rate, which is similar with the network effect and
user stickiness of e-commerce platforms. The share of cross-
border digital commerce (LNCIX) mainly depends on the
trajectory of itself with coefficient of 0.599, but also by
spillover effect of the growth rate of total import and export
value. Economic growth (LNGDP) displays a typical path
dependence, with inertia coefficient of 0.877, but relatively
weak and positive net effect of e-commerce development,
that is, the increase of e-commerce can bring about 0.003%
growth, that is, each 1% increase in e-commerce driving
economic growth by about 0.003%, which is positive and
indicates the kind of cultivation of e-commerce as a new
development driver.

Findings derived from policy scenario simulation reveal
that a 1% rise in the proportion of digital cross-border
trade would drive a 0.218% expansion in overall import
and export volume. Its secondary ripple effect could lift
this proportion by roughly 0.70%, while contributing a
0.003% uptick to gross domestic product. These empirical
outcomes backstop the policy guideline of “prioritizing
structural optimization over scale-oriented expansion”. In
practical terms, foreign trade transformation and upgrading
ought to be advanced by elevating the penetration rate of
cross-border digital trade, rather than merely pursuing blind
scale expansion [12].
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VAR Model:
LNCIE = C(1,1)LNCIE(—1) 4+ C(1,2)LNCIX(-1)
+ C(1,3)LNGDP(-1) + C(1,4),
LNCIX = C(2,1)LNCIE(-1) + C(2,2)LNCIX(-1)
+ C(2,3)LNGDP(-1) + C(2,4),
LNGDP = C(3,1)LNCIE(-1) 4+ C(3,2)LNCIX(-1)

+ C(3,3)LNGDP(-1) 4+ C(3,4).
VAR Model — Substituted Coefficients:

LNCIE = 0.608129703057 LNCIE(—1)
+0.21828318509 LNCIX (1)
+0.269281196903 LNGDP(—1)
— 2.41596085736,

LNCIX = 0.447639814303 LNCIE(—1)
+0.599929587063 LNCIX (—1)
— 0.640259167786 LNGDP(—1)
+ 7.40826195426,

LNGDP = — 0.00653021221416 LNCIE(—1)
+0.0367343714212 LNCIX (—
+0.877655092271 LNGDP(—
+1.81474226129.

1)
1)

D. MODEL STABILITY TEST

This paper carries out the AR characteristic root stability
test with reference to the characteristic polynomial results
presented in Figure 4. All three characteristic roots are found
to stay within the unit boundary. Specifically, the modulus
of the two major conjugate complex roots is around 0.879,
while that of the real root is roughly 0.330. In line with
the standard stability judgment rules for VAR models, all
characteristic roots lie inside the unit circle. This outcome
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verifies that the three-variable system of LNCIE, LNCIX
and LNGDP maintains overall stability, which further guar-
antees the validity and credibility of the model’s estimated
results.

E. IMPULSE RESPONSE FUNCTION ANALYSIS

The impacts of structural shocks on China’s cross-border
commerce scale—does such dynamics exhibit path depen-
dence. The impulse response function result from VAR
model manifests distinct reaction dynamics of LNCIE to
different structural shocks. LNCIE reacts to its own struc-
tural innovation with a fluctuation magnitude that de-
clines steadily from 0.0293 to 0.0158 and remains positive
throughout, which indicates a clear path dependence in the
development of cross-border digital commerce, due to its
inherent network effect of digital trade industry. By contrast,
the dynamic reaction of LNCIX, namely the penetration
ratio of cross-border digital commerce, climbs from zero
to 0.0133. This indicates that the elevation of its trade
contribution ratio exerts a lagged driving influence upon the
overall volume of cross-border import and export activities
[13]. LNGDP shocks lead to an uneven impact on LNCIE:
the effect is positive in the early stage and negative after the
fifth period. Such change trend indicates that a large-scale
development of economy may lead to a certain more crowd-
out effect and hinder the long-term growth of cross-border
digital commerce.

Similarly, this study also conducts a dynamic response
analysis of LNCIX to various structural shocks. LNCIX’s
own shock makes LNCIX maintain a positive, but de-
creasing response. The response value is positively de-
creasing from 0.0578 to 0.0223. This result demonstrates
that cross-border digital commerce has the self-imperative
development inertia to maintain endogenous development
momentum. LNCIE makes a positive impact on LNCIX,
and the impact value is decreasing slightly from 0.0413
to 0.0204. This fact proves that the total scale expansion
of cross-border digital commerce can well promote the
structural optimization and raise the proportion of cross-
border digital commerce in total foreign trade, and LNGDP
has a persistent negative impact on LNCIX in this study,
with the impact value ranging from -0.0066 to -0.0059. The
result indicates that ultrafast macroeconomic development
may reduce the proportion of cross-border digital commerce
in foreign trade.

When it comes to how economic growth (LNGDP) re-
acts to structural shocks, its response to self-impact stays
positive yet weakens over time, declining from 0.0103
down to 0.0017. This finding aligns with mainstream clas-
sical economic theories, and verifies that economic growth
clearly carries path-dependent features. The influence of
cross-border digital commerce scale (LNCIE) on economic
growth varies across different time horizons. It generates a
restraining negative effect in the early stage, before turning
positive in the long run with its marginal influence growing
steadily. Such a lagged positive influence indicates that the
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expansion of cross-border digital commerce cannot drive
the macroeconomy immediately; instead, it takes time to
release its economic momentum, and ultimately fuels overall
development by enlarging scale effects and broadening
market coverage. This temporary negative effect can be
well explained. At the initial stage of cross-border digital
commerce expansion, large investments in logistics, digital
systems and cross-border operation are needed. These inputs
may raise short-term costs and replace part of traditional
trade, leading to temporary frictions in economic operation
[14]. The positive role of cross-border digital commerce
needs time to appear, so it shows a negative impact in the
short run and a positive effect in the long run.

In addition, the share of cross-border digital commerce
(LNCIX) exerts a nonlinear influence on LNGDP. Its impact
starts at -0.0251 and slowly converges to -0.0008, meaning
the negative influence fades steadily. This reflects that the
fast rising share of cross-border digital commerce will crowd
out the market room for traditional foreign trade in the short
term. Nevertheless, it can foster new growth drivers for the
economy and underpin high-quality economic development
as time goes by.

F. VARIANCE DECOMPOSITION ANALYSIS
Variance decomposition analysis is used in this paper to
measure the explanation variance of each variable for
the volatility of LNCIE, and to measure the contribution
performance of various explanatory variables to LNCIE
fluctuation. Figure 8 shows the decomposition results.

During the first period, LNCIE itself entirely explains the
volatility of LNCIE, with a share of 100%, suggesting that
short-term changes in cross-border digital commerce volume
are nearly solely driven by its own development characteris-
tics over time, with no or almost no other variables involved.
During the subsequent years, the self-explaining effect of
LNCIE itself gradually decreases, and the share reaches
75.83% at the tenth period. However, the self-explaining
effect of LNCIE itself remains the most important factor
in the fluctuation of LNCIE itself. By contrast, LNCIX
denotes the proportion of cross-border e-commerce (namely
cross-border digital commerce) in China’s overall foreign
trade structure, and offers growing explanatory power for
the fluctuation of LNCIE. Its contribution rate rises steadily
from 2.37% in the second period to 23.72% in the tenth
period, ranking it the second influential driving factor of
LNCIE volatility, only after the variable itself. Such an
upward trajectory implies that the rising position of cross-
border digital commerce within the foreign trade system has
gradually evolved into a key determinant shaping the long-
term volatility of its import and export scale. In contrast,
when used to explain the fluctuation of LNCIE, LNGDP,
showing the development level of macroeconomy of China,
has a very small explanation effect in each period. The
correlation rate is 0.53% in the second period and 0.44%
in the tenth period.

Such a marginal contribution indicates that macroeco-
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FIGURE 4. AR Unit Root Stationarity Test
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FIGURE 5. Response of LNCIE to Innovations

nomic development exerts only a limited impact on the
volatility traits of cross-border digital commerce trade vol-
ume.

Overall, the scale of cross-border digital commerce itself
occupies a dominant position in its short-term volatility.
The structural proportion of this sector in foreign trade
ranks second in explanatory capacity, while macroeconomic
expansion shows the weakest direct explanatory power over
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the industry’s periodic variations [15]. It can be concluded
that the growth of China’s cross-border digital commerce
relies heavily on its own scale expansion as well as its rising
proportion in foreign trade, rather than simply benefiting
from the expansion of overall national economic output.
Figure 9 displays the result of the variance decomposi-
tion on LNCIX which represents the share of cross-border
digital commerce in foreign trade. The results indicate
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FIGURE 7. Response of LNGDP to Innovations

that LNCIX’s own explainability of its volatility gradually
weakens over the observation period from 66.13% in period
1 to 53.91% in period 10, while its own shocks remain
the main driving force of its structural fluctuations. Al-
ternatively, LNCIE’s explainability on LNCIX’s volatility
constantly rises from 33.87% in period 1 to 44.27% in
period 10, which turns into the main driving force in the later
period. Specifically, the empirical outcome corroborates
the viewpoint that the sustained scale expansion of cross-
border digital commerce can drive a marked rise in its
proportional share within China’s external trade. This is in
contrast with the marginal impact of LNGDP on LNCIX,
as the importance of LNGDP to the fluctuations of LNCIX
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increases from 0.44% in period 2 to 1.83% in period 10,
which has only minor effect on the structure transformation
of cross-border digital commerce’s trade share. In essence,
the short-term volatility of LNCIX is affected jointly by its
inherent attributes and the scale variation of cross-border
digital commerce. From a long-run perspective, LNCIE
exerts a gradual driving effect on the structural evolution of
LNCIX. It demonstrates that the rising proportion of cross-
border digital commerce in external trade is primarily fueled
by its rapid scale expansion, whose growth pace far outpaces
that of conventional foreign trade.

Moreover, the relatively feeble direct influence of macroe-
conomic output indicates that the structural upgrading of
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FIGURE 8. Variance Decomposition of LNCIE

cross-border digital commerce has evolved into an endoge-
nous and spontaneous result driven by the industry’s own
development, rather than an exogenous and passive change
brought by overall economic growth.

Figure 10 presents how different factors account for
economic growth volatility across early observation peri-
ods. LNGDP’s self-contribution to its own fluctuations rose
moderately from 11.74% in the first period to 13.42% in
the third period. This modest upward trend reflects weak
inertial characteristics in economic growth, where existing
growth momentum continues to persist. Even so, self-driven
economic factors only play a secondary role in shaping
macroeconomic volatility.

Over the same timeframe, cross-border digital commerce
scale (LNCIE) saw a minor drop in its explanatory capacity
for GDP fluctuations, falling from 18.39% to 17.30%. This
trend demonstrates that the industry’s pure scale expan-
sion delivers limited short-term benefits to macroeconomic
performance. A key reason lies in transmission lag: the
economic benefits generated by growing e-commerce trans-
action volumes cannot be fully absorbed and converted into
macroeconomic growth within a short period, as such scale
effects require longer cycles to take full effect.

In comparison, the structural share of cross-border digital
commerce (LNCIX) remained the dominant influencing
factor, with its contribution to GDP volatility dipping only
slightly from 69.87% to 69.29%. Despite this tiny decline,
the trade structural status of cross-border digital commerce
still serves as the core driver of short-term economic fluc-
tuations. This strongly validates the existence of a close
practical linkage between the sector’s position in the foreign
trade system and overall macroeconomic stability [16].

Overall, the variance decomposition results for economic
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growth yield consistent short-term and long-term findings.
The structural proportion of cross-border digital commerce
acts as the most powerful determinant of GDP volatil-
ity, vastly outperforming pure scale expansion in driving
macroeconomic progress. While economic growth gradu-
ally builds mild self-reinforcing inertia over time, its self-
explanatory power never surpasses the influence of LNCIX.
Meanwhile, standalone growth in cross-border digital com-
merce scale exerts only a weak independent impact on
economic changes.

Accordingly, cross-border digital commerce boosts na-
tional economic development mainly through structural op-
timization and improved trade status, rather than simple
quantitative expansion. These empirical outcomes further
verify that cross-border digital commerce plays a vital role
in restructuring China’s foreign trade system and underpin-
ning steady macroeconomic development.

IV. CONCLUSIONS AND RECOMMENDATIONS

A. RESEARCH CONCLUSIONS

Based on the empirical results of VAR Model in this
research, four salient research conclusions can be inferred
to illuminate the dynamic link between cross-border digital
commerce and foreign trade and economic growth.

Firstly, the development of cross-border digital commerce
needs to be ensured by both scale expansion and structural
upgrading, on the premise that the structural optimization
can deliver more significant long-term developmental value.
Data evidence confirms that the development of cross-border
digital commerce volume (LNCIE) can lift its proportion
in foreign trade (LNCIX). More importantly, the impulse
response and variance decomposition outcomes consistently
demonstrate that the structural growth of cross-border digital
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commerce trade share has stronger driving force on GDP
growth than the simple scaling up of cross-border digital
commerce development. In particular, the foreign trade share
of cross-border digital commerce will grow 0.218% every
time the foreign trade add-on of the industry gains one per-
cent. It is essentially to fully verify the rule that the structural
transformation takes over blind scaling up. Therefore, future
policies should not merely rely on quantitative growth but
focus on improving the quality of the operation, commodity
structure and sales channel system of cross-border digital
commerce.
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Secondly, cross-border digital commerce has formed an
important pillar for the development of China’s foreign
trade. Both the statistical data and calculation results show
that the proportion of the industry in China’s total foreign
trade has increased from 5.45% to 40.28% from 2010 to
2024, increasing 2.6 percentage points on average each year.
However, the industry has slowed down its development
pace since 2021, which marks the turning point in the indus-
try development from the previous stage of rapid expansion
to the stage of intensive high-quality development.

Third, macroeconomic growth has a weak demand-pulling
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effect on the development of cross-border digital commerce.
The impulse response results show that LNGDP reacts
the same positive-to-negative shift pattern in response to
the shocks of LNCIE and LNCIX. Overly rapid economic
growth may inhibit the continuous growth of the trade
share of cross-border digital commerce, mainly due to
resource crowding-out effects and the increasing burden of
operating costs. Therefore, the basic driving forces of cross-
border digital commerce development come from endoge-
nous industry advantages, such as continuous technological
innovation, favorable policy incentives and the penetration
of global digital trade, rather than the exogenous macroe-
conomic cyclical fluctuations.

Fourth, the net effect of cross-border digital commerce
on economic growth is positive but moderate, and its
macroeconomic benefits can be further amplified through
structural optimization. Specifically, a 1% increase in the
total volume of cross-border digital commerce’s import and
export can only increase GDP by 0.003%. In contrast, the
structural growth of the trade share of cross-border digital
commerce dominates long-term fluctuation of GDP. Ac-
cording to variance decomposition results, the explanatory
contribution of LNCIX to the volatility of LNGDP is nearly
69%. The monthly level of cross-border digital commerce is
more valuable than quantity accumulation. Through digital
transformation, brand building and the optimization of the
global supply chain, cross-border digital commerce can
reshape the traditional foreign trade structure in China, make
an overall industrial upgrade and thus enhance the national
total factor productivity.

B. POLICY RECOMMENDATIONS

Building upon the aforementioned quantitative inference,
the present work proposes targeted policy recommenda-
tions to support the high-caliber and enduring growth of
China’s cross-border digital commerce sector. Specifically,
the state’s further optimization of institutional arrangements
and policy innovation are suggested. Authorities should
continue to refine cross-border digital commerce enterprise
tax incentive and financial subsidy system to more effec-
tively reduce operating costs and transaction costs; further
simplify customs clearance procedures, employ blockchain
technology to enhance supervision and customs clearance
efficiency, and promote the expansion of cross-border digital
commerce comprehensive demonstration zone pilot reforms.
The government should also vigorously promote the con-
vergence of domestic digital trade rules with international
trade rules in the framework of the RCEP and the Belt
and Road Initiative, establish a sound international logistics
hub system, and secure the core competitiveness of Chinese
cross-border digital commerce in the global market.

To accelerate the new gain of technology and bring
about industrial digital upgrade policy recommendations are
also proposed. The industry should continue to popular-
ize intelligent logistics and secured cross-border payments,
using artificial intelligence algorithm to optimize interna-
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tional transportation routes, exploring and promoting the
application of digital currency in cross-border settlement,
vigorously promoting deep integration between traditional
manufacturing and cross-border digital commerce, empow-
ering traditional enterprises with digital and intelligent tools,
which will gradually break through the difficulties of digital
transformation, expand the scale of trade services delivered
by digital means, and improve the industry’s added-value
capacity.

Third, it is critical to optimize talent training systems and
refine the overall industrial ecosystem. Therefore, vocational
and higher education institutions can continually enrich the
categories of courses they offer by adding targeted cross-
border digital commerce courses. Such targeted training
methods can promote the training of interdisciplinary talents
possessing foreign language, international trade, law, digital
operations, etc. With the integration of university teach-
ing and enterprise practice, various industry training bases
can effectively provide practical vocational training closely
aligned with the realities of markets. In the background
of talent cultivation, it is also necessary for targeted sup-
port from governments to benefit small- and medium-scale
cross-border digital commerce enterprises. On the premise
that middle- and small-scale cross-border digital commerce
enterprises should continue to implement specialized, re-
fined, differentiated and innovative operations, distinct brand
competitiveness and expansion into international market
markets can be achieved. Simultaneously, strong combat
against counterfeiting and intellectual property infringement
cannot be kinged out of style to maintain the healthy
market environment and rationalized competition. Fourth,
governments and enterprises need to conjunct efforts to
establish a robust risk prevention system for the long-
term and sustainable development of the industry. Draw
upon big data technology, all stakeholders can take steps to
construct real-time dynamic monitoring and early warning
systems to monitor typical operational risks such as ex-
change rate fluctuations and global supply chain disruptions,
to implement refined compliance supervision measures to
balance streamlined trade procedures and risk prevention,
and to comply with national dual-carbon strategic goals
by promoting the popularization of eco-friendly packaging,
green logistics and low-carbon cross-border transportation
methods, and guiding enterprises to join in the carbon
trading program to offset carbon emissions from cross-
border logistics to further realize the green and sustainable
development of the cross-border digital commerce industry.

Fifth, the layout of balanced regional development is
an important driving force for the optimization of China’s
foreign trade structure. The eastern coastal regions, as the
basic centers of the cross-border digital commerce, should
strongly promote the development of high-end high-value-
added export businesses. Central and western areas can
develop the B2B cross-border trade model and potential
new growth points based on their characteristic industrial
clusters. On the premise of improving the economic linkage
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between urban and rural areas, it is also possible to explore
the export of high-end agricultural products to promote rural
revitalization. Consistent with the empirical results of the
VAR model, the structured proportion of the cross-border
digital commerce is a significant long-term factor in pro-
moting economic growth. Therefore, the industrial planning
of regional development should not blindly prioritize the
quantitative scale expansion, but should strive for structural
optimization and quality advancement.

Ultimately, China’s cross-border digital commerce
ecosystem has evolved from a peripheral auxiliary com-
ponent into a central structural pillar of the nation’s foreign
trade framework. Advancing the high-quality growth of
this sector hinges on the synchronized advancement of
institutional refinement, technological breakthroughs, talent
pipeline development, risk oversight mechanisms, and geo-
graphically balanced deployment. Strategic priorities include
refining the operational business environment, scaling up the
integration of digital tools, fostering a robust industrial talent
pipeline, mitigating external operational vulnerabilities, and
promoting regionally synchronized expansion. Such efforts
will enable the cross-border digital commerce sector to
transcend its overreliance on scale-driven expansion, transi-
tion to a trajectory of quality-focused structural upgrading,
amplify its catalytic impact on macroeconomic performance,
and sustain the long-term growth momentum of the industry.
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