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AbstractAbstract: The Digital Economy has added new momentum to the long-term development 
of Trade in Services. Based on the panel data of China’s provinces from 2011 to 2022, this 
paper studies the effect of the digital economy on trade in services empirically. Research shows 
that the digital economy has promoted the development of trade in services, and this effect 
is still evident after correcting for endogeneity and carrying out other checks. Based on the 
mechanism analysis, the two main ways that the digital economy promotes trade in services 
are changing the structure of industry and developing new high-quality productive forces. 
Based on the results of the heterogeneity test, there is a positive effect that is relatively stronger 
in the eastern coastal area and developed economically. Research has found that the effect of 
the digital economy on trade in services is non-linear and different at different levels of new 
quality productive forces. To promote the development of cross-border and regional trade 
in services, it is necessary to accelerate the construction of a digital economy infrastructure 
system, speed up industrial upgrading to promote the emergence of new competitive 
advantages, prioritise the development of new high-quality productive forces as an innovation 
engine, and implement regionally differentiated joint construction plans.
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0. Introduction0. Introduction
The Digital Economy is now one of the main forces of the world economy. With the development 
of advanced digital technologies such as the Internet of Things, cloud computing and artificial 
intelligence, changes have begun to spread in many parts of the world’s economy. At this time, 
the widespread application of digital technology in all sectors and its close integration with the 
traditional sector have been driving a new era of development. Trade is a vital way to promote 
economic development; thus, it has been growing. With the development of the digital economy, 
the structure of China’s trade has been changing significantly. With the development of the 
global digital economy, trade in services has become a vital component of international trade 
and is undergoing digital transformation. According to data from the United Nations Conference 
on Trade and Development (UNCTAD), global trade in services grew by approximately 7% in 
2024, accounting for roughly half of the total growth in world trade, and its economic importance 
continues to rise. Against this backdrop, China has also vigorously promoted the development of 
its trade in services.The “14th Five-Year Plan for High-Quality Development of Foreign Trade” 
has stated that it will strengthen the integration of digital technology with the development of 
services trade, promote upgrading in the traditional service trade towards high quality, and 
explore new models for digital trade.

As the world’s second-largest economy, China can fully leverage its strong strengths in the digital 
economy and the vigorous development of new quality productive forces to drive the sustained 
advancement of trade in services. As a typical developing country, China has collected data 
from 30 provincial-level administrative regions nationwide and conducted an empirical study to 
analyze the relationship between the digital economy and the sustainable development of trade 
in services. This research explores the underlying influencing factors, provides theoretical support 
for the future sustainable development of China’s trade in services, and offers valuable reference 
insights for other developing countries to formulate policies promoting the transformation of trade 
in services..
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1. Literature review1. Literature review
The Development of the digital economy is changing the shape of world trade. At present, 
domestic studies on the digital economy and trade have made some achievements, and the main 
directions are as follows.

First, some studies at home and abroad have begun to explore the links between the digital 
economy and trade. The first is that the development of the digital economy is changing the 
mode of globalisation in trade. By optimising the use of resources and promoting efficient trade, 
it has strengthened the overall strength of export-oriented enterprises and promoted high-quality 
development of foreign trade [1]. The development of the digital economy has promoted some 
progress in agricultural trade efficiency. It has had a good and relatively large positive effect on 
the country’s export performance, and some spread has also occurred spatially [2][3]. The Digital 
Economy has also had various impacts on trade in the developing world, and especially in Africa, 
improvements in digital infrastructure have provided a good environment for the development 
of trade [4]. Therefore, developing countries need to make considerable investments in the 
construction of digital infrastructure and promote the development of their digital economy [5]. 
At the same time, the digital economy has promoted green development in trade [6]. Empirical 
studies show that the development of the digital economy has reduced China’s per capita carbon 
emissions and enhanced the competitiveness of low-carbon manufacturing trade [7]; at the same 
time, it has optimised the industrial structure and reduced regional trade dependence [8][9][10]. 
Research shows that the digital economy and carbon emissions in the G7 countries are correlated; 
under the conditions of trade opening up, development of the digital economy has promoted 
cross-border energy trade, effectively reduced per capita carbon emissions, and thus promoted 
sustainable development [11]. The Digital Economy around the world has had many impacts 
on trade in services. It has improved the competitiveness of service exports and increased the 
amount of service trade [12]. It should be noted that in high-income countries, the development of 
digitalisation has shown more significant positive effects on service trade [13] and has thus promoted 
the expansion of global services trade [14].

Research at home and abroad on promoting the development of trade in services has focused 
on the following areas: First, trade agreements are affecting the growth of services trade. Tariffs, 
so high, may increase the cost of doing business; Therefore, we would be forced to sell [15][16]. 
Provisions on the flow of data are also needed to promote the development of services trade, 
[17]. Second, the expansion of economic freedom will affect the level of foreign services trade. 
Generally speaking, an increase in economic freedom will promote the growth of bilateral 
services trade [18], and enterprises will be more willing to export services to places with fewer 
restrictions [19]. However, the restraining effect of services trade barriers on large-scale enterprises 
is relatively weak, and therefore it is expected that the size of the firm will reduce this constraint 
on foreign trade. In addition, firm heterogeneity is also related to the development of foreign 
services trade. According to empirical research, the production efficiency of enterprises in services 
trade is generally higher than that in merchandise trade [20]. At the same time, religious factors 
have also been found empirically to affect the level of international services trade; thus, it can be 
concluded that culture and society are essential to the shape of the world economy [21]. Analysis 
of services trade in the Common Market for Eastern and Southern Africa shows that national 
GDP, trade distance and time differences are all correlated with services trade. Development of 
digital information technology will promote the further expansion of service trade [22]. Research 
on the services trade in the Association of Southeast Asian Nations has found that restrictions on 
this trade are a barrier to participating in global value chains and have had a negative impact on 
the countries that are members of the association. Therefore, it is urgent to reduce services trade 
barriers to improve the economic power of the region in the global economy [23].

Through the analysis of existing research at home and abroad, it has been found that while there 
is a large amount of study on the impact of the digital economy on trade, few scholars have 
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focused specifically on the mechanisms by which the digital economy affects services trade and 
have conducted in-depth analyses. Given that China is both the world’s largest digital economy 
and is vigorously advancing the development of the country’s trade in services, this paper takes 
China as an example to explore in depth the intrinsic links between the digital economy and 
trade in services. Based on data from the 30 provinces of China in 2011-2022, this paper will 
explore how the development of the digital economy in each province has influenced its regional 
trade in services. Through this study, it will add to the current research on the digital economy 
and trade in services, and also provide a practical reference for promoting the development of 
trade in services, as well as theoretical and practical guidance for understanding the changes 
and developments of trade in services under the background of the development of the digital 
economy.

2. Analysis of the Mechanism for the Development of the Digital Economy in Promoting the 2. Analysis of the Mechanism for the Development of the Digital Economy in Promoting the 
Development of Trade in Services.Development of Trade in Services.

2.1. Direct Effects of the Digital Economy on the Development of Trade in Services2.1. Direct Effects of the Digital Economy on the Development of Trade in Services
Released in July 2024, the *White Paper on Global Digital Economy* by the China Academy 
of Information and Communications Technology (CAICT) noted that China’s digital industry 
revenue reached 3124.7 trillion yuan in 2024, representing a year-on-year growth of 5.4%. As 
the world’s second-largest economy, China accounts for a considerable share of global trade 
in services. Meanwhile, the digital economy has attracted widespread attention from all sectors 
of society, and relevant overseas research is also advancing steadily.Digital technology helps 
lower the costs of information in trade, increases the scale of trade, improves supply chain 
management, and so on; it can also spread trade knowledge. Secondly, the digital economy 
is based on modern information technology, which can spread knowledge and attract the 
concentration of technology and talent in a country. By improving the level of informatisation, it 
will attract high-tech industries and digital service agglomerations and provide support for various 
sectors. Thirdly, based on the analysis of the International Market Share (IMS) index, Revealed 
Comparative Advantage (RCA) index and Trade Competitiveness (TC) index, it can be seen that 
the digital economy is enhancing China’s international competitiveness in trade of services 
and improving quality [24], reorganising the industrial system and promoting high-value-added 
development of industries[25]. Fourthly, due to deep-seated changes in the global economy, the 
traditional model of manufacturing has given way to a service-based system and reformed the old 
ways of trade. Most scholars have agreed that the digital economy has promoted the rapid growth 
of digital trade, driven the digitalisation of traditional industries and changed the structure of world 
trade. New technologies and the Internet will increase productivity in the service industry further 
by improving information flow.

Based on the research and analysis mentioned above, scholars believe that the digital economy 
can promote the development of trade in services in four ways: technological progress, 
information infrastructure, improvement of international competitiveness, and promotion of 
industrial structure adjustment. Based on the above results, we have constructed an initial system 
to explore how the digital economy promotes services trade. Therefore, research on the path 
through which development of the digital economy affects the expansion of services trade is 
needed. Based on the above research results, the hypothesis of this paper is as follows:

2.2. The Mediating Effect of Industrial Structure Upgrading in the Relationship between the Digital 2.2. The Mediating Effect of Industrial Structure Upgrading in the Relationship between the Digital 
Economy and Trade in Services Development.Economy and Trade in Services Development.
The changing of the structure of the industry is to shift from low-end, labour-intensive industries 
to high-end, high-tech, knowledge-intensive industries. The change is usually reflected in the 
ratio of tertiary to secondary industry output to show the level of industrial development and its 
economic effect after structural change [26]. The improvement will boost the general economic 
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strength of the industry and build a high-quality foundation for the development of trade in 
services.

With the development of the digital economy and its integration with the real economy, 
companies’ digital capabilities have been gradually enhanced. Digital technology can help 
improve production efficiency, stimulate the development of new ideas, and reorganize the 
organization. It also provides some technical support for the transformation of traditional 
enterprises.

To enhance the utilization efficiency of resources and promote the free flow of factors, the digital 
economy will help rationally reform industrial structures. [27]. It will also change the proportion 
of inter-industry structures. Industrial structure upgrading is a typical case of this optimisation 
and will have some good promoting effects on the development of services trade. At the same 
time, due to technological progress, there has been an improvement in the structure of industry; 
thus, now we can (1) digitise cross-border delivery of traditional services, (2) break the spatial 
and temporal limitations of space and time with digital platforms, and (3) introduce new types of 
trade, such as data analysis and artificial intelligence applications. With the development of these 
high-end service areas, total output has risen and a good industrial foundation for the services 
trade has been laid by shifting resources from traditional sectors to new-era, high-value-added 
industries. At the same time, to boost the cost efficiency of the value chain, an improvement in 
the industrial structure can be made, integrating global industrial resources and expanding green 
models such as R&D outsourcing and remote collaboration to increase the integration of services 
trade in global value chains. In essence, the upgrade of industrial structure is to make full use of 
the technological advantage in the digital economy for service trade competitiveness. Based on the 
above mechanism, we put forward the following hypothesis:

2.3. The Mediating Effect of New Quality Productive Forces in the Relationship between the 2.3. The Mediating Effect of New Quality Productive Forces in the Relationship between the 
Digital Economy and Trade in Services DevelopmentDigital Economy and Trade in Services Development
The digital economy will promote the development of trade in services and indirectly boost the 
formation of new high - quality factors of production. As an emerging type of economic system, 
the digital economy can enhance the economy’s productivity through technological innovation 
and digital infrastructure, facilitate the transformation from traditional to high - quality factors of 
production, and foster the formation of high - end productive forces.

According to Marxist thought, digitalization has reformed the three main elements of the labor 
process: workers, tools, and subjects; thus, it has brought about an organized change in 
traditional factors of production.

First, new high - quality productive forces are upgrading the digital skills of workers. Service trade 
professionals will develop new services through the cultivation of interdisciplinary digital talent.
Secondly, the intelligent upgrading of tools will expand the application scope and strengthen 
the international exchange capacity of service trade.Thirdly, there will be various types of labor 
subjects and forms. Big data analysis can help the company better understand its customers’ 
needs, conduct targeted marketing, provide personalized services, introduce new service 
forms, etc., to offer technical support for cross - border delivery [28].By strengthening the new 
high - quality productive forces, the digital economy will enhance the efficiency and quality of 
services in digital platforms, cross - border outsourcing, e - commerce, etc., thus promoting the 
digitalization and globalization of trade in services.Therefore, there will be a positive transmission 
effect of the digital economy on new high - quality productive forces and services trade. Based on 
the above analysis, we put forward the following hypothesis:

2.4. Threshold Effects of the Digital Economy on the Development of Trade in Services.2.4. Threshold Effects of the Digital Economy on the Development of Trade in Services.
The formation of the new quality productive forces is in a state of continuous, irregular change. 
The path of change at various times is not uniform, and there have been no sudden large jumps.
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First, the production system should continue to attract high-quality talents and increase 
investment in top-tier research and development to expand the construction of the base. These are 
relatively new reasons, and their effect on production by means of innovation is not yet known. 
Although digitalisation and intelligentisation have started to appear in the services trade, overall 
upgrading is still in the process of gradual accumulation.

At the present time, general-purpose technologies such as big data and artificial intelligence 
are being used in all parts of the service trade. It will alter the old way of service provision and 
establish a new type of service, such as cross-border data service and cloud platform solution. 
The rate of increase in trade in services is relatively slow at this time, and there are few industrial 
chain synergies resulting from technology spillovers or economies of scale and scope that would 
promote non-linear growth in value creation. The crucial factor in qualitative breakthroughs 
of productivity’s enabling effects on services trade is that the institutions, market ecosystems 
and technology for innovation must be in harmony. Therefore, it is necessary to identify the 
bottlenecks at different stages of the project accurately and distribute resources accordingly. Based 
on the above, we propose:

3. Model Setting and Variable Description3. Model Setting and Variable Description

3.1. Variable Description3.1. Variable Description

3.1.1 Explanatory Variables3.1.1 Explanatory Variables
TS The explained variable of this study is trade in services  . Regarding related studies[26] [30], the 
total import and export volume of trade in services published in the China Commerce Yearbook 
will be used as the indicator to measure the development level of China’s trade in services. Linear 
interpolation is used to add data for the missing parts and thus increase the completeness and 
consistency of the data.

3.1.2 Primary Explanatory Variables3.1.2 Primary Explanatory Variables
DE The level of development in the digital economy is used as the main explanation in this study. 
Based on the previous studies[31][32][33], we will build a comprehensive index system that includes 
the three main parts of digital users, digital industries and digital transactions. The dimension 
of digital users indicates the development level of the digital economy in provinces across the 
country and is composed of four specific indicators: fibre-optic cable density, number of internet 
access ports, mobile telephone exchange capacity and internet penetration rate. The Digital 
Industry component refers to the development of information technology and telecommunications, 
and its three indicators are: the proportion of urban employment in information transmission, 
software and IT services; mobile phone penetration rate; and total volume of telecommunications 
business. Finally, the extent of digitalisation in terms of business scope refers to how widely digital 
technologies are employed in daily life; it is measured by four indicators: the scale of e-commerce 
procurement, the breadth of digital financial services coverage, the depth of use for digital 
finance, and the digitalisation level of financial services.
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Table 1. Digital Economy Index System.Table 1. Digital Economy Index System.

Level 1 indicators Secondary indicators Tertiary indicators Indicators nature

Digital economy

Digital users

Fiber-optic cable density (kilometer/ ten 
thousand people)

+

Number of internet access ports (ten thousand 
units)

+

Mobile telephone exchange capacity (ten 
thousand subscriber units)

+

Internet penetration rate +

Digital industries

The proportion of urban employment in in-
formation transmission, software, and IT ser-

vices (%)
+

Mobile phone penetration rate (units per peo-
ple)

+

Total telecommunications business volume 
(hundred million yuan)

+

Digital transactions

E-commerce procurement value (hundred 
million yuan)

+

Coverage breadth of digital finance +
Usage depth of digital finance +

Digitalization level of financial services +

3.1.3 Control Variables3.1.3 Control Variables
The development of China’s trade in services is affected by many reasons, so this study will 
control for some of the factors that could influence trade in services. Based on the existing 
literature [1][30], the main control variables are: level of economic development (GDP), level of 
financial development (Fdl), local fiscal expenditure (Expenditure), tertiary industry employment 
(Employment), and foreign capital inflow (Investment). The level of economic development will 
change the scale, structure and foundation conditions for trade and thus affect the development 
speed of service trade. Regional financial development can promote the expansion of trade 
in services by strengthening financing for enterprise development and utilisation of resources. 
Local fiscal expenditure affects trade in services potential through infrastructure construction, 
improvement of the business environment, policy support and guidance from the government, etc. 
An increase in tertiary industry employment shows an expansion of the labour force in the service 
sector, and these people are needed to support industrial development and market expansion. At 
the same time, the inflow of foreign capital has increased the overall competitiveness of trade in 
services by introducing funds, new technologies and management experience.

3.1.4 Mediating Variables3.1.4 Mediating Variables
Based on the above theoretical analysis, this paper will take industrial structure upgrading and 
the development level of new quality productive forces as mediating variables. For the upgrade of 
industrial structure, based on the research by Luo [34], it is shown by the ratio of the output value 
of the tertiary industry to that of the secondary industry. In terms of new quality productive forces, 
based on the previous research [35][36][37], this paper develops an index system in three dimensions: 
new quality labourers, new quality means of labour and new quality objects of labour. The 
specific selections of indicators are shown in Table 2.



Educational GuideVOL. 1, ISS. 3  2026 ISSN：3078-4794；EISSN：3106-4175

21

Table 2 New Quality Productive Forces Indicator System.Table 2 New Quality Productive Forces Indicator System.

Level 1 indicators Secondary indicators Tertiary indicators Indicators nature

New quality la-
borers

New-type human 
capital investment

Fiscal expenditure on science and technology 
(hundred million yuan)

+

Local fiscal expenditure on education (hundred 
million yuan)

+

New-type human 
capital output

Average years of schooling (years) +
Number of R&D personnel (full-time equiv-

alent, person-years)
+

New quality 
means of labor

Tangible means of 
production

Number of internet domain names (ten thou-
sand units)

+

Patents per capita +
Intangible means of 

production
Technology market transaction value (ten 

thousand yuan)
+

New quality ob-
jects of labor

Green sustainability
Forest coverage rate (%) +

Investment in pollution treatment (ten thou-
sand yuan)

+

Pollutant emissions
Waste generation/GDP -

Wastewater discharge/GDP -
SO2 emission in waste gas/GDP -

3.2. Data Sources3.2. Data Sources
30 provinces and autonomous regions in China will be the sample, and data will be collected 
from 2011 to 2022. The selection is to study the related economic phenomena in all places as 
much as possible, and to exclude regions with insufficient data or special circumstances - that is, 
Tibet, Hong Kong, Macau and Taiwan of China are not included. For the data sources: The main 
indicator of services trade volume is the China Commerce Yearbook; the digital financial inclusion 
index, usage depth index and digitalisation level index are taken from research results by the 
Institute of Digital Finance at Peking University. The rest of the data are mainly obtained from the 
official economic information platform of China, such as the China Statistical Yearbook, China 
Statistical Yearbook on Science and Technology, Wind Database and CEIC Database. To address 
the lack of some data in the set, this paper will use linear interpolation for data filling. Stata 16.0 
software was used for the analysis of the data, and the analysis was carried out in Stata 16.0. Table 
3 is as follows:

Table 3. Variable selection.Table 3. Variable selection.

Variable Type Variable Name Measurement Method
Dependent 

Variable
Trade in services (TS)

Total import and export volume of trade in services 
(trillion USD)

Independent 
Variable

Digital economy (DE)
Composite index calculated from the digital econo-

my indicator system

Control Vari-
ables

Economic development level (GDP) Per capita regional GDP (ten thousand yuan)

Financial development level (Fdl) (Year-end deposit balance of financial institutions + 
loan balance of financial institutions)/regional GDP

Local fiscal expenditure (Expenditure)
Local government general budget expenditure 

(hundred million yuan), log-transformed
Tertiary industry employment 

(Employment)
Employment in tertiary sector (people), log-trans-

formed
Foreign capital inflow (Investment) Actual utilized FDI (ten billion USD)
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Mediating 
Variables

Industrial structure upgrading 
(Upgrade)

Tertiary sector output value/secondary sector out-
put value

New quality productive forces (Npqf) Composite index calculated from the new quality 
productive forces indicator system

3.3. Descriptive Statistical Analysis3.3. Descriptive Statistical Analysis
Table 4 is the description of the statistical parameters for some basic information in this paper. The 
mean of the trade in services variable is 0.0253, and its standard deviation is 0.0466; thus, there 
are relatively small fluctuations in the total amount of provincial service trade. The mean value 
of the digital economy index is 0.1881, and the standard deviation is 0.1031; these are relatively 
close, and the difference between the maximum and minimum values indicates that some regions 
have developed much better than others. The dataset is a balanced panel, and there are no 
missing values in any of the variables (N=360).

Table 4. Summary statistics.Table 4. Summary statistics.

Variable N Mean S.D. Min Max
TS 360 0.0253 0.0466 0.0000 0.2496
DE 360 0.1881 0.1031 0.0372 0.6788

GDP 360 5.8719 3.0661 1.6024 19.0313
Fdl 360 3.4321 1.0963 1.6776 7.6095

Expenditure 360 8.4352 0.5989 6.5595 9.8273
Employment 360 6.7265 0.7560 4.7095 8.2306
Investment 360 1.0132 2.0105 0.0003 18.4002

3.4 Model Setup3.4 Model Setup

3.4.1 Baseline Regression Model3.4.1 Baseline Regression Model
Based on the above theoretical analysis, the following baseline regression model is 
employed to study the effect of the digital economy on the level of development of trade in 

services: , 0 1 , 2 , ,i t i t i t i tTS DE Controls id yearα α α ε= + + + + +∑ ∑ (1)

,i tTS As shown in Equation (1), Yt is the development level of trade in services for province in year 
t; Xt is the digital economy development level for province in year t; $\beta$ is the constant term; 
Zt are the parameters to be estimated; Wt are the control variables; $\alpha$ represents the fixed 
effects of province; $\gamma$ is the time fixed effects; and $\epsilon$ is the random error term.

t t ,i tDE t t 1α 1α 2α Conrtols,t id year ,i tε

3.4.2 Mediation Effect Model3.4.2 Mediation Effect Model
The old mediation effect model cannot guarantee that the mediating variable is exogenous in 
reality; as a result, it may be biased by endogeneity and has low statistical power. In light of the 
above deficiencies, this paper will use the mediation effect test method proposed by Jiang [38] 
and establish independent linear regression equations to regress the explanatory variable digital 
economy on industrial structure upgrading and new quality productive forces. In equations (2) and 
(3), x denotes the industrial structure upgrading of the province in year t; y is the development 
level of new quality productive forces in the province in year t; and α, β are constant terms, 
while γ and δ are parameters to be estimated.

	 , 0 1 , 2 , ,i t i t i t i tUpgrade DE Controls id yearβ β β ε= + + + + +∑ ∑ 	 (2)
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	 , 0 1 , 2 , ,i t i t i t i tNqpf DE Controls id yearλ λ λ ε= + + + + +∑ ∑ 	(3)

3.4.3 Threshold Effect Model3.4.3 Threshold Effect Model
To explore the various ways in which the development of the digital economy affects trade in 
services at different stages of the construction of new quality productive forces comprehensively, 
a single-threshold model is employed for empirical verification, and the following model is 

constructed: , 0 1 , , 1 2 , , 1

3 , ,

( ) ( )i t i t i t i t i t

i t i t

TS DE I Nqpf DE I Nqpf
Controls id year

γ γ θ γ θ
γ ε

= + × ≤ + × > +

+ + +∑ ∑
	 (4)

2γ 2γ 1θ ( )I ⋅ As shown in equation (4), this is the impact coefficient of the digital economy on trade 
in services development at different thresholds; $\delta$ is the estimated threshold value; ( )I ⋅ is an 
indicator function that takes the value of 1 if the condition in parentheses is met, and 0 otherwise. 
All other variable symbols are the same as in Equations (1) - (3).

4. Experimental Results and Analysis4. Experimental Results and Analysis

4.1. Baseline Regression Results4.1. Baseline Regression Results
Table 5 shows the results of the baseline regression based on a two-way fixed-effects model to 
examine the effect of the digital economy on trade in services. According to the above results, the 
development of the digital economy has promoted services trade to a certain extent; either way, 
the effect is significant. Strongly speaking, many changes have occurred in the digital economy, 
and thus trade barriers have decreased significantly due to new technologies; at the same 
time, enterprises are more able to access foreign markets through digital platforms, spreading 
information and growing overseas faster, which has increased trade. At the same time, with the 
development of digital finance, it has been convenient to lower cross-border payment costs and 
exchange rate risks to create a stable and efficient payment system for overseas service trade. With 
the development of the digital economy, many new areas and types of services have emerged, 
such as digital finance, distance education, telemedicine, etc., and they are gradually being 
incorporated into the field of China’s services trade.

Regarding the control variables, the level of local economic development is positively and 
significantly correlated with trade in services, which is consistent with the actual situation. 
Generally speaking, the service trade sector in areas with a relatively developed economy is 
more vibrant. The growth in China’s services trade volume is mainly attributed to economic 
development. Therefore, to promote the development of the services trade, regional economic 
development should be promoted.Local fiscal expenditure is also positively correlated with 
the level of services trade. The progress of trade is bound to receive some support from the 
government. Thus, the government should actively increase investment in infrastructure 
construction and other necessary work. Fiscal allocations from the government will provide the 
basic material support and policy guidance for the development of the services trade and facilitate 
its growth.
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Table 5. Benchmark Regression Results.Table 5. Benchmark Regression Results.

Variable (1) (2)
TS TS

DE 0.1778*** 0.1172***
(0.0385) (0.0409)

GDP 0.0030**
(0.0013)

Fdl 0.0034
(0.0026)

Expenditure 0.0191***
(0.0071)

Employment 0.0043
(0.0041)

Investment 0.0004
(0.0009)

Control variables NO YES
Province FE YES YES

Year FE YES YES
Constant 0.0782*** -0.1476**

(0.0112) (0.0604)
Observation 360 360

R2 0.9705 0.9728

Note: ***, **, * refer to the 1%, 5% and 10% significance levels, respectively. Standard Errors are 
in parentheses.

4.2. Robustness Test4.2. Robustness Test
To verify that the above results are stable, a few robustness checks were carried out. First, given 
that the COVID-19 pandemic would have a significant impact on the world’s services trade in 
2020, we chose to limit the re-estimation period to 2011-2019 so as not to be affected by this 
external factor. Secondly, given that the four direct-controlled municipalities of China (Beijing, 
Shanghai, Tianjin and Chongqing) have a special administrative status, we have omitted them 
from this analysis to avoid skewing the results. Third, 1% winsorisation was used to deal with the 
problem of outliers and then the regressions were run again. As shown in Table 6, all robustness 
checks are in line with the results of our base estimates; thus, the conclusions are reliable.

Table 6. Robustness Test.Table 6. Robustness Test.

Variable
2011-2019 Excluding the direct-controlled municipalities Winsorize

(1) (2) (3)
TS TS TS

DE 0.1455*** 0.0982** 0.1103***
(0.0477) (0.0429) (0.0307)

Control variable YES YES YES
Province FE YES YES YES

Year FE YES YES YES
Constant -0.1051 -0.1811** -0.1068*

(0.0806) (0.0734) (0.0568)
Observation 270 312 360

R2 0.9812 0.9541 0.9763

Note: ***, **, * are at the 1%, 5%, and 10% significance levels, respectively. Standard Errors are 
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in parentheses.

4.3. Endogeneity Tests4.3. Endogeneity Tests
Due to deficiencies in the data available and the authors’ own understanding, it was not 
possible to add all possible reasons for the development level of trade in services to the model 
variables. Therefore, there may be omitted-variable bias in this study. To address this problem, 
we adopted the method put forward by Lei [39], delayed all explanatory variables except for the 
digital economy by one period, and then re-estimated. As shown in Table 7, after addressing the 
problem of endogeneity, the regression results still indicate that the digital economy has a positive 
and statistically significant impact on the development of service trade. This result can be added to 
support the above conclusions.

Table 7. Endogeneity test results.Table 7. Endogeneity test results.

Variable (1)
TS

DE 0.1305***
(0.0483)

L.GDP 0.0017
(0.0016)

L.Fdl 0.0048
(0.0030)

L.Expenditure 0.0229***
(0.0081)

L.Employment 0.0044
(0.0045)

L.Investment -0.0011
(0.0010)

Control variables YES
Province FE YES

Year FE YES
Constant -0.1736**

(0.0702)
Observation 330

R2 0.9757

Note: ***, **, * refer to 1%, 5% and 10% significance levels. The Standard Error is in parentheses.

4.4. Mediating Effect4.4. Mediating Effect
To study the impact of the digital economy on trade in services, this paper will use the 
theoretical framework of industrial structure upgrading and new quality productive forces as 
mediating variables, and the regression results are shown in Table 8. The research shows that the 
development of the digital economy is advancing the high-quality development of industries, and 
thus, with the widespread use of digital technology, traditional service industries are gradually 
being reformed and higher-value-added forms of business are emerging; therefore, trade in 
services is also expanding. In addition, the digital economy has been shown by statistics to boost 
the development of China’s new quality productive forces. Artificial intelligence, big data and 
blockchain technology can be used to increase the total factor productivity of various sectors 
and raise the overall productivity of society, providing strong support for the development of 
the services trade. Therefore, the government will strengthen digital construction of traditional 
services, shift more resources to high-tech services, and speed up the industrial upgrading of the 
entire economy. At the same time, more funds need to be put into cultivating new high-quality 
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forces of labour to support the innovation-driven development of trade in services.

Table 8. Results of the Mediation Effect Test.Table 8. Results of the Mediation Effect Test.

Variable (1) (2)
Upgrade Nqpf

DE 0.7063** 0.2552***
(0.3585) (0.0568)

Control variable YES YES
Province FE YES YES

Year FE YES YES
Constant 2.3618** -0.2515*

(0.9335) (0.1295)
Observation 360 360

R2 0.9716 0.9753

Note: ***, **, * represent 1%, 5% and 10% significance levels, respectively. The standard error is 
in parentheses.

4.5. Heterogeneity Analysis4.5. Heterogeneity Analysis
Given that the regions are quite different, we will perform a heterogeneity analysis. The first is to 
divide China into the east, the centre and the west for comparison. Based on the above empirical 
results, although the digital economy has been promoting the development of China’s services 
trade at all levels nationwide, it has done so to different extents in various areas. The regression 
coefficient of eastern China is significantly higher than that in central and western China; it may be 
that the eastern region has a more developed economy and mature industrial structure, so it can 
better utilize the digital economy for trade facilitation. Drawing on the research of others [40], we 
have divided the 30 provinces of China into economically developed and less - developed areas. 
As expected, the regression coefficients are relatively large in developed areas, which suggests 
that these regions have witnessed more significant developments in infrastructure construction, 
technological innovation, policy support, etc., which can boost the synergy of digital trade.
Based on the above results, to promote the all - around development of the trade in services 
across China, it is recommended that relevant authorities strengthen support policies for the digital 
economy in central, western and other areas, and make full use of the demonstration effect of 
eastern and developed regions to drive the integrated growth of all regions.

Table 9. Results of Heterogeneity Analysis.Table 9. Results of Heterogeneity Analysis.

Variable

Eastern 
China Central China Western 

China
Developed 

regions
Less developed 

regions
(1) (2) (3) (4) (5)
TS TS TS TS TS

DE 0.1379** 0.0263*** 0.0487*** 0.1520** 0.0396***
(0.0544) (0.0086) (0.0110) (0.0631) (0.0075)

Control variable YES YES YES YES YES
Province FE YES YES YES YES YES

Year FE YES YES YES YES YES
Constant -0.2872*** -0.0582** -0.0175 -0.4878*** 0.0072

(0.0923) (0.0250) (0.0303) (0.1637) (0.0179)
Observation 156 72 132 96 264

R2 0.9717 0.9321 0.8382 0.9687 0.8550

Note: ***, **, * are at the 1%, 5%, and 10% significance levels, respectively. The Standard Errors 
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are in parentheses.

4.6. further analysis4.6. further analysis
In order to examine the non-linear relationship among the digital economy and trade in services, 
a new quality productive force will be introduced as the threshold variable, and bootstrap tests 
will be used to determine whether a threshold effect exists. As shown in Table 10, according to 
the test results, there is a single-threshold effect with statistical significance; however, both the 
double-threshold and triple-threshold effects are not statistically significant. Based on the above 
results, it can be concluded that the effect of the digital economy on trade in services is non-
linear, and the threshold factor for this non-linearity is new quality productive forces.

Table 10. Threshold Effect Test.Table 10. Threshold Effect Test.

Number of 
thresholds

F value P value
10% critical 

value
5% critical 

value
1% critical 

value
Single threshold 58.76 0.0000 19.7584 25.6997 32.5529

Double threshold 17.77 0.1000 17.5396 22.0183 32.5589
Triple threshold 8.68 0.6467 28.1328 36.5739 66.5521

Table 11 is the result of threshold regression with new quality productive forces as the threshold 
variable. Based on the above results, it was found that the upper limit was about 0.5027. If the 
lower bound of the new level of high-quality production forces is lower than this threshold, the 
digital economy will reduce trade in services. However, after the new quality productive forces 
exceed 0.5027, the digital economy will have a positive effect on the growth of services trade. 
There are the following reasons for the non-linear relationship. In areas where the development 
level of new quality productive forces is relatively low, there may be a lack of good digital 
infrastructure and a shortage of high-end technical talents to fully take advantage of the digital 
economy for trade expansion. At the same time, at the level of the development of high-end new 
quality productive forces, innovation capacity, construction of industrial chains and advanced 
technological ecosystems will jointly reduce transaction costs and expand market coverage 
through the application of digital technology. In addition, areas that have developed a relatively 
large number of new quality productive forces are usually open to foreign investment and have 
strong institutions supporting the digital economy; thus, the growth of service trade in these 
regions has been promoted.

Table 11. Threshold Model Parameter Estimates.Table 11. Threshold Model Parameter Estimates.

Coefficient
Nqpf≤0.5027 -0.0026

(0.0216)
Nqpf>0.5027 0.0534*

(0.0275)

Note: ***, **, * represent 1%, 5% and 10% significance levels, respectively. Standard Errors are 
in parentheses.

5. Conclusion and Policy Recommendations5. Conclusion and Policy Recommendations
Based on the panel data of the 30 provinces in China from 2011 to 2022, this paper thoroughly 
studies the impact of the digital economy on trade in services and draws the following conclusions. 
First of all, the development of the digital economy is positively related to trade in services, 
and this result is still valid after a series of robustness tests and addressing endogeneity. Second, 
industrial structure upgrading and new quality productive forces are also important mediators in 
the process of the digital economy promoting the growth of trade in services. Thirdly, the impact 
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of the digital economy on trade in services is not uniform across all regions, and it has been more 
positive in eastern coastal areas and economically developed areas. Finally, using the new quality 
productive forces as a threshold variable in the threshold effect model, it was found that the 
promoting effect of the digital economy on trade in services is nonlinear.

Based on the research results above, the following targeted policy recommendations are put 
forward in this paper. First, it is necessary to strengthen the foundation and support system of 
the digital economy to ensure continuous development and good health of trade in services. The 
government should increase investment in the development of the digital economy and enhance 
its all-round development at the national level. Priority should be given to the construction of 
5G networks in the economically developed eastern parts of China, and at the same time, efforts 
to improve the digital infrastructure in the central and western regions need to be strengthened 
to narrow the gap in development and prevent the occurrence of a “digital divide”. In addition, 
policies and regulations should be adjusted to encourage service-related enterprises in the trade to 
proactively use digital technologies to boost their international competitiveness and promote the 
continuous development of China’s service trade.

Secondly, the restructuring and upgrading of industry will increase the volume of service trade 
exports. Promoting the digitalisation, intelligence and environmental friendliness of traditional 
industries will boost their competitiveness in the international market and provide high-quality 
products and services to support trade in services. Also, full support needs to be provided to the 
new industries closely linked to the digital economy, such as IT service companies, educational 
institutions, financial institutions and others, to give new life to the development of trade in 
services.

Finally, cultivating and utilising the new quality productive forces is to promote harmonious 
development of trade in services in the region. Through the advancement of new quality 
productive forces, a favourable economic environment for the development of service trade 
can be created. At the same time, efforts should also be made to nurture high-quality talent 
and improve the professional skills of workers to provide high-quality human resources for the 
digital economy and service trade sectors. According to the characteristics of different regions and 
industries, personalised strategies should be formulated to take advantage of the leading role of the 
eastern and more developed areas and promote the development of the central, western and less-
developed areas to achieve balanced progress of trade in services across the country.

To ensure the good operation of the above measures, institutional and policy reforms need to be 
implemented. The relevant departments of the government should provide important support and 
participate in formulating global digital trade rules to help China strengthen the quality of its trade 
in services as it expands in scale and achieve leapfrog sustainable development.
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