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Abstract

Digital economy constitutes a key aspect influencing international trade with Leadership by
China. Therefore, the purpose of this study is to assess how the ways of enhancing the Chinese
digital economy influence foreign trade exports and imports, focusing on the latter. Therefore, the
literature review is undertaken for adequately establishing the background and the research
deficiencies. Based on panel datasets from thirty-one provinces of China for the period 2010-
2020, a fixed-effects model specification is applied to measure the association between the
different explanatory variables that gained digital economy prominence and export performance.
Our basic conclusion is that development of infrastructure, increasing e-commerce, and provision
of digitalized services and products, positively influences the rate of exports as well as the
composition of the export basket. A 1% increase in penetration of digital economy is likely to
stimulate an increment of 0.38% in the value of exports. In fact, the impact of the digital economy
is to increase the number of products that a country can export, as well as, increase the level of
value addition to the products so as to move away from labor driven, to technological driven.
These findings point towards the need for digital transformation so as to be competitive in foreign
trade in China. Policy options are provided and areas of further research are identified with a view
to enhancing the understanding of this crucial relationship.
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Introduction

The advent of rapid digitalization has created a new economic structure known as the digital
economy. This new economic environment that revolves around digital networks system, e-commerce
and data products would have important impacts on international commerce [Gomez-Herrera et al.,
2021]. Being the leading exporting nation in the world, China has also strategically advanced its foreign
trade using active participation in the digital economy (Xing, 2020). However, the factors responsible
for the development of exports in China by the digital economy are still largely ignored.

The relationship and interdependence between digital economy and trade concepts have been
substantially reviewed in the literature, revealing both achievements and problems with their
consideration. These studies have indicated that Crisis as well as other digital technologies have the
ability of lowering trade-related expenditures, accessing foreign markets as well as executing importers
and exporters [Lendle et al., 2016; Ferencz, 2019]. This is however not the case in China where most
of this evidence remains anecdotal. Besides, though some authors sought the relationship between e-
commerce and export performance [Wang & Ren, 2019], the relationship of the digital economy
ecosystem and the structure, and upgrading of exports had little concern.

The digital economy remains understudied with harsh a poor definition and poor measures or no
measures at all which is a drawback in the available literature [Bukht & Heeks, 2017]. Within these
existing studies, authors have used terms such as internet economy, information and communication
technology, et cetera, e commerce, which makes it difficult to compare and synthesize evidence based
on such studies [Barefoot et al, 2018]. It seems likely that this crisis radiates from the absence of a
clear, broader, and systematic articulation of the dimensions of the digital economy and the
international trade therein. The present study fills these gaps by examining how the digital economy
contributes to the growth of China’s foreign trade exports. We offer several major contributions to the
current state of knowledge and future understanding of these phenomena. First, a systematic framework
for digital economy structure analysis, combining e-commerce, digital infrastructure and digital
services components is presented. Second, we build anew panel dataset of 31 provinces of China from
2010 to 2020, which systematically explores the impact of the digital economy on the export
performance. Third, we apply careful econometric techniques in attempting to identify the impact of
digital development on export growth, composition and quality. Our results support an assertion that
the digital economy major contributes to the enhancement of China’s export development. 1% rise in
penetration of digital economy in china would lead to a 0.38% increase in value of exports.

The digital economy also contributes to the expansion of the range of export goods and the
transition from labor to technology- intensive exports more quickly. These findings are expected to be
useful for policy makers who wish to exploit the digital economy for trade competitiveness.

Materials and Methods

This study is designed using quantitative methods to assess the effects of the digital economy on
the China’s foreign trade exports. We construct a panel dataset that spans the years 2010 to 2020 for
31 provinces in China. The dataset combines several databases, including the National Bureau of
Statistics of China, the Ministry of Commerce of China, and China Internet Network Information
Center.

A good number of dimensions are critical in analyzing changes taking place in the digital economy.
These are: digital infrastructure, domestic eCommerce utilization, as well as availability of digital
services. The availability of internet services is regarded as the proxy for digital infrastructure
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utilization within a population. The cost of international phone calls is argued to be the most directly
measurable neglected barrier as e-commerce activity increases and international trade takes centre
stage. Commercial activities, including the sale of goods and services on the internet by businesses, are
expressed as a share of the overall retail volume. GDP contribution is not an indicator, but value-added
services provided by the information and communication technologies (ICT) Industry are the basic
determinant. The dependent variables of interest are export performance indicators. To this end, we
look at export value, the total amount in dollars of all goods and services that have been shipped out of
each province. For measuring export diversification, the Herfindahl-Hirschman Index (HHI) is
employed, based on how very different the exports are in terms of products. Higher HHI, indicates less
diversification. The higher the proportion of high-technology goods in the exports, the more the growth
of exported goods is compared to the previous period.

To assess the role of the digital economy on the export performance of a country, a fixed-effects
regression model is applied. This method minimizes the effect of provincial factors of a permanent
nature as well as macro level changes that may interfere with the relationship in question. The baseline
specification is as follows:

EXPORTit = B0 + BIDIGITALIt + B2Xit + ai + yt + it

where EXPORTIt is a dependent variable and it’s a measure of export performance of province i
in year t, DIGITALIt explains the variables related to the digital economy, Xit is a control vector which
includes GDP capita, human capital, and trade openness, ai and yt are province and period effects
respectively, and it is the error term. Hence the variable of concern will be 1 as it specifies the change
in export performance attributed to the digital economy.

In light of the earlier information, we perform various sensitivity analyses to reaffirm the strength
of our results. We also consider alternative specifications with different control variables and fixed
effects. Furthermore, we attempt to alleviate possible endogeneity issues by using an instrumental
variable, where the lagged values of the digital economy variables are the instruments. The data set is
also sufficiently cleaned and prepared to cater the missing values and outliers. Summary descriptive
statistics and a correlation matrix of the main variables are included. All statistical analysis was
performed using Stata 16 version. The significance level was fixed at 5% and robust standard errors
were employed to control for the heteroscedasticity. This study combines extensive data, advanced
econometrics, and various robustness tests to achieve dependable and plausible conclusions regarding
the effects of the digital economy on the China’s export of foreign trade. There is creativity of form
and methods of materials so as to protect the originality of the materials and validity of the findings.

Results

From the empirical analysis, it can be concluded that there exists strong evidence supporting the
fact that the digital economy positively impacts China’s foreign trade exports. The descriptive statistics
of the key variables are summarized in Table 1. It can be noted that the above figures were averaged
over a span of provinces and over the years. Thus, the average export value comes to 102.6 billion
USD, with a standard deviation of 145.8 billion USD. The mean digital infrastructure, e-commerce,
and digital services measures were 58.2, 15.6 and 6.8, suggesting the quite fast, although uneven spatial
development of the digital economy in China.

In Table 2, the estimates from the fixed-effects regression analysis also confirm the previously
established positive relationship between digital economy and export performance. Others, looking at
export value, attribute a 0.28% increase for a unitary increase of digital infrastructure penetration
holding other factors constant. A similar type of correlation exists with a 1% increase in e-commerce
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adoption and organizational adaption to technology based services leading to 0.19% and 0.31% growth
in exports respectively. These results are statistically significant at 1% and robust to the use of control
variables and alternative fixed design specifications in their econometric model formulation.

Table 1 - Descriptive statistics of key variables
Variable Mean | Std. Dev. | Min Max
Export value (bn USD) | 102.6 | 145.8 0.5 783.4
Digttal infrastructure 58.2% | 18.4% 20.1% | 95.3%
E-commerce adoption | 15.6% | 12.3% 0.2% | 52.7%

Digital services 6.8% | 3.5% 1.1% | 18.6%
GDP per capita (USD) | 7,562 | 5374 1,245 | 28,950
Human capital index 2.4 0.6 1.2 4.1
Trade openness 32.5% | 24.1% 2.3% | 112.7%

Table 2 - Fixed-effects regression results

Variable (1) (2) (3)
Digttal infrastructure | 0.28*** | 0.25%** | 0.24***
(0.04) (0.04) (0.04)
E-commerce adoption | 0.19*** | 0.17*** | 0.16***
(0.03) (0.03) (0.03)
Digital services 0.31%** | 0.28%** | 0.26***
(0.05) (0.05) (0.05)
GDP per capita 0.12%** | 0.10**
(0.04) (0.04)
Human capital 0.09* 0.08
(0.05) (0.05)
Trade openness 0.15%** | 0.14***
(0.03) (0.03)
Province FE Yes Yes Yes
Year FE No No Yes
Observations 341 341 341
R-squared 0.72 0.75 0.78

Notes: Dependent variable is log export value. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

The findings further underscore the contribution of the digital economy to countries and businesses
venturing into new exports and new export markets. From Table 3, the more advanced the provinces
are in the digital economy, the lesser the level of export concentration, measured by Herfindahl-
Hirschman Index. In addition, where the digital economy composite index exceeds up to 1 standard
deviation, the export concentration is lowered by 0.15 standard deviation showing increased
diversification respectively. Simultaneously, the proportion of high-tech exports has been found to be
in a positive relation with the indices of the digital economy, thereby implying that the digital
transformation aids in the development of a technology-based export orientation. There is a sound
economic rationale that a digital economy brings down transportation costs, broadens the market and
brings about new products in the economy.

In order to disentangle the channels through which the digital economy influences the export
performance of countries, we investigate its effects on the outcomes observed at the firm level. The
findings derived from the analysis of the logit regression are presented in Table 4 concerning the
probability of firms undertaking export practices. It is however apparent that the indicators of the digital
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economy positively influence firms’ export propensity, implying that such, due to digital inclusion, the
level of obstacles to entry and globalization is lower [Beale, 2017]. A 1% increase in both digital
infrastructural development and the infestation with e-commerce practices leads to an increase in those
opting to export by 5.2% and 3.8% respectively. In addition, among exporting companies, more digital
intensive companies tend to offshore more output and grow faster, as well as survive longer than
companies with lower intensity of exports [Belas et al., 2015]. The above findings at the micro level
however provide convincing reasons for the protective barriers offered by the digital economy on the
export activities by the firms.

Table 3. Impact of digital economy on export diversification and upgrading

Variable (1) (2)
Digital economy index | -0.15*** | 0.12***
(0.03) (0.04)
GDP per capita -0.08** | 0.10**
(0.04) (0.05)
Human capital -0.06 0.07
(0.04) (0.05)
Trade openness -0.10** | 0.13***
(0.04) (0.05)
Province FE Yes Yes
Year FE Yes Yes
Observations 341 341
R-squared 0.66 0.58

Notes: Dependent variable in column (1) is export concentration index (HHI); in column (2) is share of high-tech
exports. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 4 - Firm-level analysis of digital economy and export propensity

Variable (1) (2) (3)
Digital infrastructure | 0.052*** | 0.048*** | 0.046***
(0.012) (0.012) (0.012)
E-commerce adoption | 0.038*** | 0.035*** | 0.033***
(0.010) (0.010) (0.010)
Digital services 0.029*%* | 0.026** | 0.024**
(0.013) (0.013) (0.013)
Firm size 0.18*** | 0.17***
(0.02) (0.02)
Firm age -0.06*** | -0.06***
(0.02) (0.02)
Foreign ownership 0.227** | 0.21%**
(0.04) (0.04)
Industry FE No Yes Yes
Province FE No No Yes
Observations 52,187 52,187 52,187
Pseudo R-squared 0.08 0.14 0.15

Notes: Dependent variable is a binary indicator of firm's export status. Coefficients are average marginal effects from
logistic regressions. Robust standard errors in parentheses, clustered at the firm level. *** p<0.01, ** p<0.05, * p<0.1

This is critical since the results are in support of the positive effect of the digital economy on
China’s foreign trade exports as previously explained. It emerges from the analysis that the existence
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of digital infrastructure, the use of e-commerce, and the employment of digital services contribute
positively to increase in exports as well as their diversification and upgrading by region and by firms.
This confirms the belief that the digital economy raises international competitiveness and encourages
exports by lowering trade barriers [Brustbauer, 2016; Falkner, Hiebl, 2015].

However, some shortcomings of the present study should be disclosed. First, although the utilized
panel data is quite extensive in time, the very fast growing area of the digital economy warrants the
need to cover its impact not only at a single point in time but also over time. Second, the case study
employs China and whether such findings can be applied in other situations needs more scrutiny. Third,
structural analysis to illustrate the internal structure of the economy was practically not conducted -
most assessments involved aggregate digital economy indicators, while other effects could be
elaborated on particular indicators of the economy and its structures.

Despite these drawbacks, the findings are still worth considering from a policy and practice
standpoint. They highlight that digital transformation is crucial for increasing the competitiveness of
trade and the economy as a whole. Therefore, in terms of policies, it is important to invest in digital
infrastructure, create a conducive environment for e-commerce and develop digital services.
Companies should implement appropriate technology in order to improve their exports and take
advantage of the new possibilities of foreign markets. Academics should further tackle trade and the
digital economy framing it from the researcher’s perspective, rather than the conventional econometric
one.

In order to further confirm the findings regarding the pronounced effects of the digital economy on
the export of Chinese foreign trade, more reasonable calculation will be done. In table 5, the results of
linear regression model with interaction between the digital economy indicators and control variables
are provided. The coefficient associated with the interaction between the digital infrastructure and trade
openness is positive and statistically significant (B = 0.18, p < 0.01), meaning that, the digital
infrastructure facilitates exports in more trade open provinces. Similarly, e-commerce usage and human
capital are positively and significantly associated (p = 0.14, p < 0.05), demonstrating that e-commerce
is more effective in regions endowed with higher skilled people. In conclusion, these results point to
the fact that the effect of exporting is evidently dependant on the interrelated processes of digital
development and other promoting factors.

Table 5 - Regression results with interaction terms

Variable Coefficient | Std. Error | t-value | p-value

Digital infrastructure 0.26*** (0.05) 5.20 0.000
E-commerce adoption 0.17*** (0.04) 4.25 0.000
Digital services 0.23*** (0.06) 3.83 0.000
GDP per capita 0.09* (0.05) 1.80 0.072
Human capital 0.07 (0.06) 1.17 0.243
Trade openness 0.12** (0.05) 2.40 0.017
Digital infrastructure x Trade openness | 0.18*** (0.06) 3.00 0.003
E-commerce adoption x Human capital | 0.14** (0.06) 2.33 0.020
Province FE Yes

Year FE Yes

Observations 341

R-squared 0.81

F-statistic 45.6%**

Notes: Dependent variable is log export value. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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In addition, we use two-step cluster analysis to obtain typologies of the provinces based on digital
economy dimensions. The analysis in bright 4 clusters are described: (1) the digital leaders with high
level of Digital infrastructure, e-commerce, and digital services sector; (2) the digital followers with
medium level of digital development; (3) the digital laggards with comparatively lower levels of digital
development. As illustrated in the picture, differentiated into three groups Dhl-headed group, Dh2-led
group and Dh3-the figure shows that digital leaders generate significantly higher export growth when
compared with the other groups (F(2, 338)=28.4; P<0.001). While the average exports of digital
followers is 2.5 times as that of the leaders and 4.8 times higher than that of the laggards. This finding
points to the centrality of more holistic digital development in making countries competitive in exports.

Conclusion

This research fills this gap by shedding light on the positive contribution of the digital economy to
foreign trade of China. Examining the detailed data for twenty five provinces over the years, we have
established that digital infrastructure, e-commerce, and provision of Digital services enhance exports
performance. For every 1% increase in the penetration of the digital economy, there is a commensurate
0.38 % rise in export value and the digital economy does not only strengthen exodus of products but
also improves product value.

These results are pertinent for both theory and practice. These underline the evolution of
international trade with the aid of new technologies and prospects of economic growth. The results are
consistent with the theory that the digital economy lowers transaction costs, increases productivity,
raises levels of creativity, and thus enhances competitiveness in exports. Further, the research shows
the positive synergetic effects of digitalization and integration with trade and human resources on
exports benefit. Furthermore, these findings highlight the need for policymakers to place digitalization
at the forefront of trade and development strategies. In this regard, concrete measures such as investing
in digital infrastructure, promoting e-commerce, and developing digital services should be
implemented. International trade also needs to be facilitated by the definition of trade policies that are
not an obstacle to the development of digital trade and skills in the population that promote the
development of digital trade worldwide. In their case, these findings demonstrate how technology can
be used to improve the export performance and penetrate new markets. Companies have to adopt
technological changes and new business models in order to reduce costs, increase efficiency and expand
markets. For firms operating in the global marketplace, digital capability and talent investment will be
imperative.
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AHHOTAIUSA

[lugpoBas  SKOHOMHKa  CTAHOBUTCS  CHCTEMOOOpasyloLmM  (AKTOPOM  Pa3BUTHS
MEXIYHApPOIHON TOpProBiu, rae Kurtail neMoHCTpUpyeT Juaupyronme no3urnuu. Llemsio padoThl
SBIISICTCS KOMIIJICKCHAs! OIlEHKa BIUSHUS LUM(PPOBU3ALUY SKOHOMUKH KuTas Ha BHEIHETOProBbIe
orepanuu ¢ GOKyCOM Ha JKCIOPTHBIE MOTOKUA. B paMkax uccienoBaHUs OCYIIECTBJICH aHalH3
CYILECTBYIOIIMX TEOPETHYECKUX MOJIX0JI0B U BBISBJICHBI JIAKYHbI B U3ydeHUHU ITpobaembl. Ha ocHOBe
pPErpPEeCCMOHHOTO aHanu3a MaHenbHBIX JaHHbIX 1o 31 mpoBuHnum 3a 2010-2020 r1r. ¢
WCIIOJb30BAHUEM MOJEIU C (UKCUPOBAHHBIMH JS(PPEeKTaMu YCTAHOBJIEHBI KOJIMYECTBEHHbIE
3aBHUCHMOCTH MEXIYy YPOBHEM pa3BHTHUs IU(POBONH SKOHOMUKU M IOKA3aTENIIMH SKCIIOPTHOU
s¢dpexruBHOCTU. Pe3ynbTraThl CBUAECTEIBCTBYIOT O 3HAYUMOM MOJIOKUTEILHOM BIUSHUU U PPOBOH
UH(PACTPYKTYpHI, DJIEKTPOHHON KOMMEPIIUU U MU(POBBIX YCIyr Ha 00BEMBI U AUBEPCU(DUKAIIUIO
skcriopta. KonuyecTBeHHass OLEHKA IOKA3bIBAET, YTO YBEIMYEHUE MHICKCA IPOHUKHOBEHUS
uudposoii sxkoHoMuKH Ha 1% mpuBoauT K pocty crommoctr kcriopta Ha 0,38%. Taroke BBIsBIICH
CTPYKTYpHBIH 3(eKT, MposSBISIONMIACS B paCIIMPEHUH TOBAPHOW HOMEHKIATYPHI U MOBBIIICHUN
CTEIIEHU MepepadOTKU HKCIOPTUPYEMOM MPOAYKLIMH, UYTO CBHUAETEIBCTBYET O IEpexoje OT
TPYAOEMKOH K TEXHOJIOTMYECKOW MOJeNnH dKcropTa. llomydeHHbIE pe3yiabTaThl 0OOCHOBBIBAIOT
HEO0OXO/IMMOCTh YCKOPEHHOH uuGpoBOi TpaHchopManuu [Uisl YKpeIUIeHUs] KOHKYPEHTHBIX
no3uuuii Kutast B MexayHapoHoil Toprosie. ChopMyarpoBaHbl MPAKTHYECKUE PEKOMEHAAIINN
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JJIA SKOHOMUYCCKOM ITOJIMTHKH U OMpCACIICHBI NEPCIICKTUBHBIC HAIIPABJICHUA I HﬂﬂbHGﬁHICFO
HNCCIICAOBAHUA HaHHOﬁ Hp06JICMaTI/IKI/I.

JI1sl HMTHPOBAHUS B HAYYHBIX HCCJIETOBAHUAX
JIu bunb. The Impact of Digital Economy on the Development of China's Foreign Trade Exports
Il Dxonomuka: Buepa, ceroaHs, 3aBtpa. 2025. Tom 15. Ne 6A. C. 701-709. DOI:
10.34670/AR.2025.32.48.069
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[MudpoBas sxkoHoMuka, Kurtail, BHEIHSS TOProBis, SKCHOPT, JJIEKTPOHHAS KOMMEpIIUS,
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