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Abstract

Building a unified national market is the foundational support and inherent requirement 
for establishing a new development pattern. As the underlying architecture and 
technological foundation of digital China, digital infrastructure provides a new opportunity 
for accelerating the building of a unified national market. This paper, based on panel 
data from cities in China from 2009 to 2020, analyzes the impact of digital infrastructure 
construction on the formation of a unified national market and its mechanisms from both 
theoretical and empirical perspectives. It also explores the synergistic effect of expanding 
transportation networks. This paper finds that the construction of digital infrastructure 
significantly promotes the formation of a unified national market. The enhanced data 
factor mobility and increased degree of technological specialization brought about by 
the development of digital infrastructure are important channels affecting the formation 
of a unified national market. Heterogeneity analysis reveals that in terms of urban 
characteristics, digital infrastructure more effectively promotes the formation of a unified 
market in small- and medium-sized cities and coastal cities. In terms of government 
behavior, an increased focus by the government on digital infrastructure and a reduction 
in administrative segmentation are more conducive to leveraging the promotional role 
of digital infrastructure in the formation of a unified national market. Extension analysis 
demonstrates that the expansion of transportation networks and digital infrastructure can 
form a synergistic effect, significantly boosting the formation of a unified national market.

Keywords　unified national market; digital infrastructure; transportation network; data 
factor mobility; technological specialization

1　Introduction
In recent years, China has faced growing complexity and uncertainty in its external 
environment. Domestically, impediments exist within the economic cycle, effective 
demand remains insufficient, and the advantages of its super-large market need to be further 
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unleashed. Building a unified national market is an essential prerequisite for leveraging these 
advantages and stimulating domestic demand potential. It is also an inherent requirement for 
shaping the new development pattern of dual circulation (Liu & Kong, 2021). In April 2022, 
the Central Committee of the Communist Party of China (CPC) and the State Council of 
China issued the Guideline on Accelerating the Establishment of a Unified Domestic Market.1 
It emphasized the efforts to promote the smooth flow of commodity factors and resources 
on a larger scale, and speed up efforts to build a unified national market which is highly 
efficient, well-regulated, conducive to fair competition, and fully open. The Central Economic 
Work Conference in 2023 further identified speeding up the building of a unified national 
market and striving to break down local protection and market segmentation as a key part of 
deepening reforms in crucial fields. How to break down barriers brought by domestic market 
segmentation and remove bottlenecks in building a unified national market has become a 
pressing issue for all sectors of society.

At the moment, next-generation information technologies—5G, big data, artificial 
intelligence (AI), cloud computing, and the Internet of Things (IoT)—are constantly 
evolving, fueling the robust growth of the digital economy. The Research Report on 
the Development of China’s Digital Economy (2023)2 released by the China Academy 
of Information and Communications Technology (CAICT) shows that China’s digital 
economy scale exceeds 50 trillion yuan, accounting for 41.5% of GDP.3 The digital 
economy has become a core driver of China’s socio-economic development. The report to 
the 20th National Congress of the CPC emphasizes the efforts to accelerate the development 
of the digital economy, further integrate it with the real economy, and build internationally 
competitive digital industry clusters (Xi, 2022, p. 30). Developing the digital economy and 
fostering further integration of it with the real economy relies on the foundational support 
of digital infrastructure. Digital infrastructure is a new type of infrastructure system based 
on information networks, centered on the data factor, and formed by the cross-integration 
of next-generation information technologies like 5G, AI, IoT, industrial internet, and data 
centers (Chao et al., 2020). The Central Economic Work Conference in 2018 first proposed 
strengthening the development of new infrastructure, such as AI, industrial internet, and 
IoT, identifying it as core to fostering a strong domestic market. Subsequently, documents 
like the Plan to Facilitate the Development of the Digital Economy in the 14th Five-Year 
Plan Period (2021‒2025)4 and the Overall Layout Plan for the Digital China Initiative5 
call for accelerating the deployment of digital infrastructure to solidify the foundation for 
digital China. The 2024 Report on the Work of the Government6 further emphasized the 
efforts to develop appropriately future-oriented digital infrastructure. Against the backdrop 

1 The corresponding Chinese title is 中共中央 国务院关于加快建设全国统一大市场的意见.
2 The corresponding Chinese title is 中国数字经济发展研究报告 (2023年).
3 The data source is the official website of the China Academy of Information and Communications Technology.
4 The corresponding Chinese title is “十四五” 数字经济发展规划.
5 The corresponding Chinese title is 数字中国建设整体布局规划.
6 The corresponding Chinese title is 2024政府工作报告.
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of the accelerating technological revolution and industrial transformation, can digital 
infrastructure break down market fragmentation and advance the building of a unified 
national market? Furthermore, through what mechanisms does this role exert its impact? 
Investigating these questions holds significant practical importance for accelerating the 
formation of a unified national market.

Academically, research on the unified national market began with a focus on market 
segmentation. Scholars have extensively explored its measurement (Gui et al., 2006; Lü et 
al., 2021), causes (Ding et al., 2018; Fan & Zhang, 2010), and impact (Lu & Chen, 2009; 
Qi & Zhou, 2024; Xu & Xie, 2016). Notably, the causes of market segmentation can be 
categorized into institutional and non-institutional factors. Institutional factors refer to rules 
and systems leading to market segmentation, primarily including fiscal decentralization 
(Fan & Zhang, 2010) and official promotion mechanisms (Zhou, 2007). Compared to 
institutional segmentation, less attention has been paid to non-institutional segmentation 
caused by natural factors, with some scholars analyzing aspects like transportation costs 
(Liu & Hu, 2011) and diversity of dialects and cultures (Ding et al., 2018). As a major 
capital investment by the government, infrastructure can fully perform the function of 
social overhead capital, providing the necessary material foundation for socio-economic 
activities and promoting inter-regional connectivity (Fan et al., 2017). However, existing 
research primarily analyzes paths to resolving market segmentation from the perspective 
of traditional transportation infrastructure like roads (Liu & Hu, 2011; Ma & Huang, 2023) 
and railways (Li & Zhang, 2022). Infrastructure represented by railways, highways, and 
airports mainly acts on traditional production factors like capital and labor. In contrast, 
digital infrastructure, underpinned by next-generation information technologies, not only 
gives rise to data as a new production factor but also integrates with traditional factors. It 
significantly reduces the cross-regional mobility costs of commodity factors and resources, 
promotes the free mobility of various production factors across broader geographical 
spaces, accelerates the reshaping of regional development patterns, and thus may play 
a crucial role in the formation of a unified national market. Some scholars have studied 
the impact of the digital economy, digital finance, and information infrastructure on the 
formation of a unified national market. They argue that next-generation information 
technologies facilitate this formation, mainly through optimizing the business environment 
(Wang & Huang, 2023), reducing inter-provincial trade costs (Xia et al., 2023), alleviating 
financing constraints (Huang & Wang, 2023), and weakening administrative barriers 
(Fu & Wang, 2023). However, few scholars have directly explored the impact of digital 
infrastructure construction on the formation of a unified national market. Lu et al. (2023) 
analyzd the spatial spillover effect of digital infrastructure on the formation of a unified 
market at the provincial level but did not delve deeply into its mechanisms.

Against the practical backdrop of comprehensively building a digital China, this paper 
takes digital infrastructure construction as the entry point for studying the formation of a 
unified national market. This provides important insights for the country to further resolve 
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bottlenecks in building a unified national market and offers a reference for comprehensively 
advancing digital infrastructure construction. Compared to existing literature, the potential 
marginal contributions of this paper are: 

Firstly, regarding research content, existing literature discussing the impact of 
infrastructure on the unified national market primarily focuses on traditional transportation 
infrastructure, with the role of next-generation information technologies receiving 
insufficient attention. Based on this, this paper puts the emphasis on investigating the 
impact of digital infrastructure construction on the formation of a unified national 
market. It reveals the underlying mechanisms from the perspectives of data factor 
mobility and technological specialization, while thoroughly examining the heterogeneity 
arising from city characteristics and government behavior. Thereby, it enriches the body 
of research related to digital infrastructure and unified national market development. 
Secondly, in terms of the measurement of the unified national market formation level, 
this paper incorporates the commodity market, labor market, and capital market into the 
measurement system and measures the formation level at the city level. This enhances 
both the granularity and comprehensiveness of the measurement. Thirdly, with respect 
to research extension, this paper further discusses the synergistic effect of transportation 
network expansion on the role of digital infrastructure in driving unified national market 
formation, providing insights for promoting the integrated development of old and new 
infrastructure.

2　Theoretical Mechanism and Research Hypotheses
2.1　The Impact of Digital Infrastructure Construction on the Formation of a Unified National 

Market 
Digital infrastructure, grounded at the forefront of global technological development, 
exhibits strong externalities. It enables more comprehensive, efficient, and flexible 
connections between people, between people and objects, and between objects themselves. 
This helps simultaneously alleviate both institutional and non-institutional fragmentation, 
thereby promoting the formation of a unified national market (Luo & Lu, 2023).

The key to breaking down institutional fragmentation lies in optimizing local government 
behavior and decision-making through institutional and mechanism design, thereby 
restricting various forms of local protectionism and administrative intervention. Leveraging 
next-generation information technologies such as 5G, AI, and big data, digital infrastructure 
can profoundly transform government organizational structures, governance methods, and 
functional means. It holds significant importance in standardizing government conduct, 
improving governance efficacy, and promoting transparency in government services (Liu, 
2022). From the perspective of the central government, digital technologies can be utilized 
to establish government supervision platforms that effectively monitor the implementation 
of local government policies, remove institutional barriers to the formation of a unified 
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national market, and ensure transparent market operations. Simultaneously, through digital 
platforms, the central government can promptly adjust regional interest compensation and 
transfer payment mechanisms, coordinating interests among regions. This helps regulate 
local government behavior. Meanwhile, at the local level, digital infrastructure assists local 
governments in efficiently integrating public data and building smart, information-based 
government service platforms. This drives the digital transformation of urban governance, 
where data-driven policy formulation and resource allocation not only optimize the 
distribution of public resources but also enhance decision-making transparency and 
government credibility. Such progress strengthens social oversight and public engagement, 
playing a critical role in mitigating institutional fragmentation and facilitating the free flow 
of production factors.

In traditional economic systems, supply-demand matching mechanisms often lead to 
increased transaction difficulty due to geographical location disparities, limiting effective 
market operation and optimal resource allocation. Such limitations impose higher 
transaction costs on market entities, thereby exacerbating non-institutional fragmentation. 
Digital infrastructure has substantially enhanced regional accessibility and alleviated 
information asymmetry across regions, thereby significantly reducing transaction 
costs caused by non-institutional fragmentation (Luo & Lu, 2023). This is specifically 
manifested in the following aspects: Firstly, for consumers, digital infrastructure enhances 
the efficiency and convenience of information dissemination. It expands the scale and 
boundaries of the market, enabling consumers to more easily access information about 
potential trading partners and choose commodities and services from a wider range. The 
rapid development of e-commerce has even made personalized customization a reality. 
Therefore, digital infrastructure saves consumers time in purchasing products and reduces 
transaction costs. Secondly, for producers, the information flow and sharing brought 
by digital technology reduce information asymmetry. In-depth mining and analysis of 
data facilitate efficient resource matching among enterprises, lowering the costs they 
bear in finding suitable trading partners and reaching transaction agreements (Dana & 
Orlov, 2014). Furthermore, digital technology enables real-time tracking of transaction 
fulfillment. Even in the event of contract dissolution, it allows enterprises to swiftly 
identify new partners. This helps enterprises communicate promptly with trading partners 
and make flexible adjustments, reducing costs arising from breaches of contract (Clemons 
et al., 1993). In summary, digital infrastructure construction effectively reduces cross-
regional transaction costs for both consumers and producers, mitigates non-institutional 
fragmentation, and thereby promotes domestic market integration. Therefore, this paper 
proposes the following hypothesis.

H1: Digital infrastructure construction is conducive to promoting the formation of a 
unified national market.
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2.2　The Mechanism behind the Impact of Digital Infrastructure Construction on the 
Formation of a Unified National Market

Data has become the fifth key production factor, following land, labor, capital, and 
technology. Unlike traditional production factors, data possesses a unique characteristic—
it continuously generates new data during using it, and this feedback loop accelerates the 
mobility of data as a production factor. Digital infrastructure construction drives the deep 
penetration of the data factor into all stages of production, distribution, exchange, and 
consumption, exerting a comprehensive and profound impact on economic operations. 
This is reflected in the following. Firstly, network infrastructure represented by 5G, 
industrial internet, and IoT helps build efficient information transmission networks. These 
technologies speed up the mobility of data, enabling low-cost, large-scale acquisition and 
transmission of data information, and at the same time broaden the scope of the mobility of 
data. They promote interconnectivity among diverse entities such as people, machines, and 
objects, thereby expanding the matching pool of connected subjects. Secondly, computing 
infrastructure represented by cloud computing and big data primarily handles the in-depth 
collection, storage, mining, processing, and analysis of relevant data. These technologies 
significantly improve the efficiency of data processing, thereby maximizing the value of 
data. Finally, new technology infrastructure represented by AI can learn and simulate human 
thinking patterns based on machine algorithms and can also monitor and prevent potential 
data security risks, enhancing the intelligence of the mobility of data (Acemoglu & Restrepo, 
2018).

Data factors that are mobile efficiently generate a “learning effect” through neural 
network algorithms, enhancing the allocation efficiency of data factors and accelerating the 
dissemination of information factors. According to Metcalfe’s Law, the network effects of 
digital infrastructure will be fully realized, achieving geometric growth in its coverage. This 
promotes the deep integration of data factors with traditional production factors, drives the 
transformation of production factors from geographical clustering to virtual clustering, guides 
the orderly mobility and efficient allocation of factors and resources such as commodities, 
labor, and capital, thereby breaking down market fragmentation and fostering the formation of 
a unified national market (Chen et al., 2022). From the perspective of the commodity market, 
next-generation information technologies like big data and IoT enhance the synergy across 
the upstream and downstream of the circulation industrial chain. They provide foundational 
technical support for building a modern circulation system (Xie & Zhang, 2022). This, in 
turn, removes bottlenecks in the mobility of commodities and promotes the integration of 
the commodity market. From the perspective of the factor market, the flow of data factors 
helps alleviate factor market segmentation. There are two reasons. Firstly, the cross-regional 
mobility of knowledge and information induced by data factors positively affects how labor 
is allocated. Simultaneously, the establishment of local government service platforms further 
enhances the digitalization of household registration management. This helps reduce labor 
mobility costs, thereby mitigating labor market segmentation (Fu & Wang, 2023). Secondly, 
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digital finance, catalyzed by digital technology, can compensate for the shortcomings of 
traditional financial systems and realize efficient matching and rapid connection between 
the fund supply side and the fund demand side. This helps alleviate financing constraints 
for enterprises and promotes the cross-regional mobility of capital (Huang & Wang, 2023). 
Therefore, this paper proposes H2.

H2: Digital infrastructure construction is conducive to enhancing data factor mobility, 
thereby promoting the formation of a unified national market.

Knowledge serves as the foundation for technological innovation. Digital infrastructure 
removes geographical and technical barriers to knowledge dissemination, reducing the 
difficulty and cost of knowledge search while expanding the scope of knowledge spillovers 
(Qi & Liu, 2020). This accelerates the effective transfer of knowledge within technological 
innovation entities, increases the probability of knowledge transfer, and provides a greater 
variety of knowledge and learning opportunities. This helps entities quickly absorb external 
advanced knowledge and information to address the growing demand for knowledge 
resulting from rapid changes in technology fields (Conley & Udry, 2010). The integration 
of internal and external knowledge promotes technological iteration and upgrading, thereby 
enhancing the technological specialization level. Concurrently, the continuous accumulation 
of knowledge imposes higher demands on technological innovation entities. It encourages 
them to deepen their understanding of knowledge in specific fields through ongoing learning, 
narrowing the gap with frontier knowledge. This further drives technological specialization 
(Jones, 2009). Moreover, digital infrastructure improvement broadens the range of innovation 
entities and lowers the threshold for technological innovation. The rapid dissemination 
of knowledge connects various innovation entities within a region, fostering a more open 
innovation environment. This reduces the exploration costs for new technologies, accelerates 
the advancement of related technologies, and promotes regional technological specialization 
(Sun et al., 2023).

Technological specialization among regions enables cities to focus on technology fields 
where they possess comparative advantages. Under the economies of scale, this reduces 
the costs of technology application and R&D, accelerating the development and innovation 
of related technologies (Jiang et al., 2022). As technological specialization deepens, cities 
will strengthen regional collaborative innovation based on inter-regional technological 
specialization, achieving cross-regional technological cooperation and exchange through 
technology spillover effects. For one thing, technological specialization encourages cities to 
complement and integrate with each other across different technology fields. Particularly in 
high-cost, cross-field R&D, different regions can capitalize on their respective technological 
strengths to participate in innovation, thus promoting the transfer and diffusion of factors and 
resources (Kamuriwo et al., 2017). For another thing, technological specialization enhances 
the degree of collaborative innovation in upstream and downstream segments within the 
same technology field across cities. Generally, developed regions tend to focus on upstream 
technological segments, while those downstream ones are concentrated in underdeveloped 
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regions. Collaborative innovation between upstream and downstream technological segments 
effectively narrows the technological gap between developed and underdeveloped regions 
and enables resources to be allocated more efficiently across various stages of industrial 
chains (Bresnahan & Trajtenberg, 1995). Therefore, technological specialization drives 
comprehensive technological progress, strengthens inter-regional cooperation, promotes the 
free mobility of factors and resources, and thereby contributes to the formation of a unified 
national market. Consequently, this paper proposes H3.

H3: Digital infrastructure construction is conducive to enhancing the technological 
specialization level, thereby promoting the formation of a unified national market.

3　Research Design
3.1　Model 
To study the impact of digital infrastructure construction on the formation of a unified 
national market, the benchmark model developed in this paper is as follows:

	 Unmit = β0 + β1Difit + 
l

 θl X
l
it + γi + δt + εit,� (1)

where the subscripts i and t represent city and year, respectively. The explained variable 
Unmit denotes the unified market formation level for city i in year t. The core explanatory 
variable Difit represents the digital infrastructure construction level for city i in year t. X l

it is 
the control variable, with l indicating the number of control variables. γi denotes city fixed 
effects, δt indicates year fixed effects, and εit is the random error term. This paper clusters 
standard errors at the city level.

3.2　Variables
3.2.1　Explained Variable: Unified National Market (Unm)

Liu (2022) points out that the unimpeded mobility of commodities and factors within a region 
is a fundamental criterion directly reflecting the requirements and level of building a unified 
national market. Therefore, region-wise price differences for the same commodities or factors 
can be used to measure the unified national market formation level. Accordingly, this paper 
constructs a comprehensive market integration index covering the commodity market, labor 
market, and capital market as a proxy variable for the unified national market formation level.

To measure the integration level of the commodity market and labor market, this paper 
refers to the study of Gui et al. (2006) and employs the relative price method for calculation. 
This method has been widely adopted by domestic scholars to measure market integration 
levels. Its core idea is to use the variance of relative price fluctuations for different 
commodities or factors to reflect the degree of market segmentation. In terms of specific 
indicator selection, this paper uses the Consumer Price Index, which includes categories such 
as food, alcoholic drinks and tobacco, clothing, transportation and communications, housing, 
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household appliances and maintenance services, healthcare and individual goods, as well as 
recreation, education, and cultural goods and services, to calculate the commodity market 
integration index. At the same time, the average wage of urban employed persons across 19 
industries is selected to measure the labor market integration index.

Regarding the measurement of the capital market integration level, many scholars currently 
use the fixed asset price index, which includes construction and installation works, equipment 
and instrument purchases, and other costs. However, the National Bureau of Statistics of 
China (NBS) ceased compiling this index starting in 2020. Therefore, this paper refers to the 
approach of Fan and Zhou (2022), using the number of subsidiaries established in different 
locations by listed parent companies to reflect cross-regional capital mobility. This offers a 
more micro-level measure of regional capital market integration.

When weighting the sub-indices for commodity, capital, and labor market integration, 
objective weighting methods represented by the Entropy Weight Method (EWM) and 
Principal Component Analysis (PCA) often suffer from information loss and difficulties in 
cross-period comparability during the measurement process. Therefore, this paper follows 
the approach of Nie and Jian (2020). After standardizing each sub-index, the Vertical and 
Horizontal Scatter Degree Method (VHSDM) is applied for weighting, which effectively 
addresses the issue of inconsistent weights across different years in dynamic evaluation 
processes.

3.2.2　Explanatory Variable: Digital Infrastructure (Dif)

Existing relevant literature primarily uses single indicators, such as the internet penetration 
rate, or employs pilot policies like Broadband China and Smart City as quasi-natural 
experiments to represent the digital infrastructure construction level. However, digital 
infrastructure is formed through the continuous iteration of various information technologies, 
including 5G, AI, IoT, and industrial internet. A single indicator cannot fully and accurately 
measure its construction level. Given that infrastructure construction is a critical area of 
fiscal investment, the characteristics of digital infrastructure construction, such as substantial 
capital investment and extended payback periods, determine that the government serves as 
the dominant force in this regard at this stage. The emphasis and development plans of local 
governments regarding digital infrastructure construction are reflected in their government 
work reports, which to some extent also indicate the overall level of regional digital 
infrastructure construction. Therefore, this paper first identifies keywords closely associated 
with digital infrastructure, covering general terms of digital infrastructure, digital information 
technology, and digital applications.7 This classification draws on the criteria for digital 
infrastructure outlined in the Plan to Facilitate the Development of the Digital Economy in 
the 14th Five-Year Plan Period (2021–2025) and builds on the studies of Wu et al. (2021) and 

7 Due to space constraints, specific keywords are retained and available upon request.
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Chao et al. (2021). Subsequently, this paper employs Python to tokenize the government work 
reports of prefecture-level cities and measures the regional digital infrastructure construction 
level by the frequency proportion of relevant keywords appearing in these reports.8

3.2.3　Control Variables

Drawing on the extant literature (Fan et al., 2017), this paper further introduces a set of 
control variables: (1) openness to the external world (Open) is measured by the ratio of total 
import and export trade volume to GDP of a region; (2) level of economic development 
(Eco) is represented by the logarithm of regional GDP per capita; (3) degree of government 
intervention (Gov) is defined as the ratio of regional fiscal expenditure to regional GDP;  
(4) degree of separation of powers (Sep) is measured by the share of regional fiscal 
expenditure in total national fiscal expenditure; and (5) share of the state-owned economy 
(Soe) is calculated as the ratio of employment in state-owned enterprises to total regional 
employment.

3.3　Data Sources and Descriptive Statistics
In response to the 2008 global financial crisis, the Chinese government launched a four-
trillion-yuan investment plan to promote the rapid development of infrastructure. Accordingly, 
this paper sets the empirical research period from 2009 to 2020. Considering data availability 
and completeness, 244 prefecture-level and above cities in China are selected as the research 
sample. The raw data used to calculate the commodity and labor market integration indices 
are manually collected from statistical yearbooks and statistical communiqués on the national 
economic and social development of various cities, the China City Statistical Yearbook, and 
the China Regional Economic Statistical Yearbook across various years. The raw data for 
calculating the capital market integration index are sourced from the China Stock Market 
& Accounting Research (CSMAR) Database. The raw data for the remaining variables are 
primarily obtained from the China City Statistical Yearbook, the China Statistical Yearbook, 
as well as the statistical yearbooks and statistical communiqués on the national economic and 
social development of various provinces and cities over the years. The descriptive statistics 
for all variables are presented in Table 1.

8 This paper examines the validity of the measured digital infrastructure construction level from two perspectives. Firstly, 
after aggregating the calculated digital infrastructure construction levels on an annual basis, this paper compares them with 
the internet penetration rate released by the China Internet Network Information Center. It is found that the national average 
digital infrastructure construction level exhibits a trend consistent with the growth of the national internet penetration rate. 
Secondly, drawing on the evaluation index system for the digital economy constructed by Zhao et al. (2020), this paper 
measures the digital economy development at the prefecture-city level and compares them with the digital infrastructure 
construction levels calculated. The results show a statistically significant correlation at the 5% level, with correlation 
coefficients exceeding 0.7 for most cities. Due to space constraints, the results are retained and available upon request.
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Table 1　
Descriptive Statistics of Variables

Variable N M SD Min. Max.

Unm 2,928 0.494 0.098 0.190 0.735

Dif 2,928 0.118 0.086 0.000 0.868

Open 2,928 0.196 0.359 0.0004 8.134

Eco 2,928 10.672 0.623 8.410 13.056

Gov 2,928 0.187 0.095 0.044 1.485

Sep 2,928 0.003 0.004 0.0001 0.039

Soe 2,928 0.086 0.062 0.014 0.742

4　Empirical Analysis
4.1　Benchmark Regression
Table 2 presents the benchmark regression results examining the effects of digital 
infrastructure construction on the formation of a unified national market. Column (1) reports 
the estimation results incorporating city and year fixed effects but without any control 
variables. Column (2) includes both fixed effects and the full set of control variables. As 
shown, the estimated coefficients for digital infrastructure construction (Dif ) are consistently 
positive and statistically significant. This indicates that digital infrastructure construction 
promotes the formation of a unified national market, providing support for H1.

Table 2　
Benchmark Regression Results

Variable (1) (2)

Dif 0.045**
(0.021)

0.048**
(0.021)

Open –0.004
(0.005)

Eco –0.004
(0.011)

Gov –0.003
(0.053)

Sep 3.863
(3.189)

Soe 0.071**
(0.034)

Constant 0.489***
(0.003)

0.517***
(0.120)

(To be continued)
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Variable (1) (2)

Year fixed effects Yes Yes

City fixed effects Yes Yes

Observations 2,928 2,928

R 2 0.748 0.750

Note. Robust standard errors clustered at the city level are reported in parentheses. 
*** p < 0.01. ** p < 0.05. 

4.2　Robustness Checks
4.2.1　Replacing the Explained Variable

Firstly, the geographical distance between cities may hinder the free mobility of factors and 
resources and thus negatively impact the formation of a unified national market. In light 
of this, drawing on the research of Lü and He (2022), this paper employs the reciprocal 
of the straight-line distance between cities as a weight in the process of measuring market 
integration using the relative price method. Specifically, a weighted average of the variance 
in relative price fluctuations between cities is calculated to eliminate the influence of 
geographical distance. This adjusted measure is then used as the explained variable in the 
regression analysis. The estimation results are presented in column (1) of Table 3. Secondly, 
the weighting method for each sub-index of market integration has been replaced from the 
VHSDM to the EWM. After recalculating the unified national market formation level, the 
robustness check is conducted. The regression results are shown in column (2) of Table 3. 
The results indicate that digital infrastructure construction exerts a consistently positive and 
stimulating effect on the formation of a unified national market. This confirms that the core 
research conclusions of this paper are robust.

Table 3　
Robustness Checks of Replacing the Variables

Variable (1) (2) (3) (4) (5)

Dif 0.027**
(0.013)

0.048*
(0.025)

Dif 1 0.044***
(0.004)

Dif 2 2.086**
(0.940)

Dif 3 0.068**
(0.034)

Control variables Yes Yes Yes Yes Yes

(Continued)

(To be continued)
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Variable (1) (2) (3) (4) (5)

Year fixed effects Yes Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes Yes

Observations 2,928 2,928 696 2,928 2,928

R 2 0.773 0.747 0.781 0.750 0.750

Note. Robust standard errors clustered at the city level are reported in parentheses. 
*** p < 0.01. ** p < 0.05. * p < 0.1. 

4.2.2　Replacing the Explanatory Variable

Firstly, drawing on the approach of Chao et al. (2020), this paper compiles the output value 
of listed companies in communications and related equipment manufacturing, computer and 
related equipment manufacturing, and other industries related to digital infrastructure from 
the CSMAR Database. These values are aggregated to the city level based on the companies’ 
registration locations (Dif 1) for a robustness check. The results are reported in column (3) 
of Table 3. Secondly, replacing the municipal government work reports with provincial 
government work reports, this paper adopts the same method to measure the frequency of 
relevant keywords in provincial government work reports. Using the proportion of employees 
in the information transmission, computer services, and software industries at the prefecture-
city level as an exogenous weight, the provincial-level digital infrastructure construction 
index is disaggregated to the city level (Dif 2). This adjusted variable is then substituted as 
the explanatory variable for estimation. The regression results are presented in column (4) 
of Table 3. Thirdly, for robustness checks and following the study by Fan and Wu (2022), 
this paper constructs a comprehensive indicator (Dif 3) based on digital infrastructure supply 
and application.The supply dimension includes optical cable density, the number of internet 
broadband access ports, mobile base station density, and mobile phone switchboard capacity. 
The application dimension includes internet penetration rate, mobile phone penetration rate, 
and telecommunications business volume. The regression results are shown in column (5) of 
Table 3. Overall, digital infrastructure construction continues to exhibit a positive effect on 
the formation of a unified national market.

4.2.3　Changing the Empirical Method

Since building a unified national market is a gradual and sequential process, the unified 
national market formation level in the current period is highly correlated with that in 
the previous period. To mitigate potential regression errors arising from the time-series 
characteristics and omitted variables, this paper introduces the one-period lagged term of the 
explained variable into the benchmark model and employs the system generalized method 

(Continued)
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of moments (GMM) for regression. The estimation results are presented in Table 4. The 
p-values for the AR(1), AR(2), and Hansen tests confirm the validity of the System GMM 
estimates. Furthermore, the estimated coefficient for digital infrastructure remains positive 
and statistically significant at the 5% level, indicating that digital infrastructure construction 
continues to promote the formation of a unified national market.

Table 4　
Test Results of Changing the Empirical Method

Variable (1)

Dif 0.433**
(0.204)

L.Unm 0.319***
(0.047)

AR(1) 0.000

AR(2) 0.183

Hansen test 0.123

Control variables Yes

Year fixed effects Yes

City fixed effects Yes

Observations 2,684

Note. Robust standard errors clustered at the city level are reported in parentheses. 
*** p < 0.01. ** p < 0.05. 

4.2.4　Additional Robustness Checks

Firstly, given the distinct advantages of the province-level municipalities—Beijing, Tianjin, 
Shanghai, and Chongqing—in terms of governance capacity and economic development 
level, this paper excludes these four municipalities and reruns the regression. The results 
are reported in column (1) of Table 5. Additionally, this paper further expands the scope of 
special city samples to include sub-provincial cities. The regression is re-run after excluding 
the four municipalities and 15 sub-provincial cities, with the results presented in column 
(2) of Table 5. Secondly, to exclude the potential impact of the COVID-19 pandemic, this 
paper removes the research samples from the year 2020 and conducts a re-examination. 
The estimation results are presented in column (3) of Table 5. Thirdly, the clustering level 
of the original standard errors is adjusted to the provincial level for estimation, with the 
results shown in column (4) of Table 5. The data indicate that the conclusion that digital 
infrastructure construction promotes the formation of a unified national market remains 
valid.
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Table 5　
Results of Additional Robustness Checks

Variable (1) (2) (3) (4)

Dif 0.046**
(0.022)

0.057***
(0.022)

0.050**
(0.021)

0.048*
(0.027)

Control variables Yes Yes Yes Yes

Year fixed effects Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes

Observations 2,880 2,700 2,684 2,928

R 2 0.748 0.748 0.771 0.750

Note. Robust standard errors clustered at the city level are reported in parentheses. 
*** p < 0.01. ** p < 0.05. * p < 0.1. 

4.3　Addressing Endogeneity
Although the system estimation (GMM) mitigates endogeneity concerns arising from 
omitted variables to some extent, it cannot address potential reverse causality between 
digital infrastructure construction and the formation of a unified national market. To 
alleviate this issue, this paper employs the geographical distances from each city to Beijing, 
Shanghai, Guangzhou, and Shenzhen as an instrumental variable (Chao & Xue, 2023). Since 
geographical distance does not vary over time, this paper takes its logarithmic value and 
interacts it with the average level of unified market formation across all other cities (excluding 
the city itself), ultimately obtaining the instrumental variable for digital infrastructure 
construction. Regarding the relevance condition, cities like Beijing, Shanghai, Guangzhou, 
and Shenzhen, as China’s first-tier cities, can exert strong resource spillover effects. The 
closer a city is to them, the stronger the radiation effect it receives, and correspondingly, the 
higher the level of digital infrastructure construction. As for the exogeneity condition, while 
existing literature mostly discusses the exogeneity of instrumental variables from a theoretical 
perspective, it is difficult for an instrumental variable to be entirely uncorrelated with the 
explained variable. Drawing on the union of confidence interval (UCI) method proposed by 
Conley et al. (2012), this paper tests the robustness of the selected instrumental variable under 
the condition of approximate exogeneity.

Table 6 reports the first-stage and second-stage estimation results of the instrumental 
variable. Among them, the Cragg-Donald Wald F statistic exceeds the critical value of 
16.380 at the 10% significance level in the Stock-Yogo test, indicating rejection of the weak 
instrument hypothesis. The Kleibergen-Paap rk LM statistic is significant at the 1% level, 
suggesting rejection of the underidentification hypothesis. Therefore, the instrumental variable 
selected in this paper is reasonable. Regarding the estimated coefficients of the variables, the 
coefficient for the instrumental variable in the first stage is negative at the 1% significance 
level, indicating an inverse correlation between the instrumental variable and digital 
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infrastructure construction. This is also consistent with the earlier analysis. The coefficient 
for digital infrastructure construction in the second stage is positive at the 5% significance 
level, aligning with the estimation results from the benchmark regression. Furthermore, 
after relaxing the assumption of strict exogeneity for the instrumental variable, the UCI for 
the estimated coefficient of digital infrastructure is (1.184, 4.418). This demonstrates that 
even under conditions of approximate exogeneity, digital infrastructure construction still 
significantly promotes the formation of a unified national market, once again validating the 
earlier research conclusions.

Table 6　
Test Results of Addressing Endogeneity

Variable (1) Dif (2) Unm

IV –0.362***
(0.090)

Dif 0.614**
(0.281)

Cragg-Donald Wald F statistic 30.546

Kleibergen-Paap rk LM statistic 15.593***

UCI 95% (1.184, 4.418)

Control variables Yes Yes

Year fixed effects Yes Yes

City fixed effects Yes Yes

Observations 2,928 2,928

Note. Robust standard errors clustered at the city level are reported in parentheses. 
*** p < 0.01. ** p < 0.05. 

5　Further Discussion
5.1　Heterogeneity Analysis
5.1.1　Heterogeneity Analysis Based on City Characteristics

(1) City size. Urban population size is a crucial factor influencing resource allocation and 
utilization, yet there is debate among scholars both domestically and internationally regarding 
its role in the economic effects of digital infrastructure. Using the median of the permanent 
urban population in each city as the threshold, this paper classifies cities with populations 
above the median as large cities and those below as small- and medium-sized cities. The 
estimation results in columns (1) and (2) of Table 7 indicate that digital infrastructure 
construction significantly promotes the formation of a unified market in small- and medium-
sized cities, but its effect is statistically insignificant in large cities. Furthermore, this paper 
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employs Fisher’s permutation test based on the Bootstrap method, setting the number of 
replications to 1,000 for analysis. The empirical p-value from Fisher’s permutation test 
indicates that the subsample regressions pass the test for coefficient differences across 
groups. This suggests that the impact of digital infrastructure construction on the formation 
of a unified national market exhibits significant heterogeneity depending on city size. A 
plausible explanation is that compared to small- and medium-sized cities, large cities already 
possess relatively mature digital infrastructure, resulting in a weaker marginal effect from 
further development. In contrast, small- and medium-sized cities have greater potential for 
development, making the improvement of digital infrastructure more impactful. This stronger 
marginal effect leads to a more pronounced promotion of the formation of a unified national 
market.

Table 7　
Results of Heterogeneity Analysis

Variable City size City location Government 
attention

Administrative 
segmentation

(1)  
Small and 
medium

(2)
Large

(3)
Inland

(4)
Coastal

(5) 
Low

(6) 
High

(7) 
Low

(8) 
High

Dif 0.090**
(0.035)

0.013
(0.025)

0.031
(0.024)

0.122***
(0.041)

-0.004
(0.025)

0.073**
(0.034)

0.082***
(0.030)

0.011
(0.026)

Control variables Yes Yes Yes Yes Yes Yes Yes Yes

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Fisher’s permutation 
test (p)

0.027 0.056 0.049 0.040

Observations 1,463 1,461 2,340 588 1,952 976 1,485 1,442

R 2 0.726 0.784 0.752 0.750 0.807 0.614 0.733 0.774

Note. Robust standard errors clustered at the city level are reported in parentheses. 
*** p < 0.01. ** p < 0.05. 

(2) City location. According to the China Marine Economic Statistical Yearbook, China has 54 
coastal cities. From the perspective of city location, does the impact of digital infrastructure 
construction on the formation of a unified national market differ? To examine this, this 
paper divides the sample into coastal cities and inland cities for subgroup regressions. The 
estimation results are presented in columns (3) and (4) of Table 7. The results show that 
digital infrastructure construction has a positive and promoting effect on the formation of a 
unified national market in coastal cities, whereas its regression coefficient is insignificant in 
inland cities. This difference also passes the test for coefficient differences between groups. 
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This discrepancy may be attributed to the fact that, compared to inland cities, coastal cities 
generally exhibit higher levels of openness to the external world, and local governments there 
have weaker motivations for local protectionism. This environment provides stronger support 
for the effective utilization of digital infrastructure and its positive impact on the formation of 
a unified national market.

5.1.2　Heterogeneity Analysis Based on Government Behavior

(1) Government attention. In 2017, the digital economy was formally included in the Report 
on the Work of the Government for the first time, marking a new stage in the development of 
digital China. The introduction of related policies has significantly promoted the advancement 
of digital infrastructure. This paper further divides the sample into a low-government-
attention period (2009–2016) and a high-government-attention period (2017–2020) for 
heterogeneity analysis. The results are presented in columns (5) and (6) of Table 7. It can be 
observed that the estimated coefficient for digital infrastructure is significantly positive only 
during the high-government-attention period and passes the test for coefficient differences 
across groups. This suggests that, alongside increased government attention, digital 
infrastructure construction can more effectively drive the formation of a unified national 
market.

(2) Administrative segmentation. Administrative segmentation is a primary impediment to 
the formation of a unified national market. The impact of digital infrastructure construction 
on the formation of a unified national market may vary depending on the level of 
administrative segmentation across cities. Drawing on the approach of Ding et al. (2018), 
this paper measures the degree of administrative segmentation using the number of county-
level (district-level) administrative units per unit area within a city. Based on the median of 
this measure, the sample is divided into low and high administrative segmentation groups 
for subgroup regressions. The estimation results are reported in columns (7) and (8) of 
Table 7. The results show that digital infrastructure construction significantly promotes 
the formation of a unified national market in the low administrative segmentation group, 
whereas the finding for the high administrative segmentation group is not statistically 
significant. The empirical p-value from the test for coefficient differences between groups 
confirms the existence of such heterogeneity. This further underscores the negative role of 
administrative segmentation. Therefore, while accelerating digital infrastructure construction, 
cities with high administrative segmentation also need to further weaken administrative 
segmentation barriers through institutional and mechanism reforms to facilitate market  
integration.

5.2　Mechanism Analysis
As indicated by the preceding theoretical analysis, digital infrastructure construction promotes 
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the formation of a unified national market through the channels of data factor mobility and 
technological specialization. Following the discussion on mediation effects by Jiang (2022), 
this paper tests the aforementioned impact mechanisms.

5.2.1　Data Factor Mobility

Drawing on the approach of Sun et al. (2023), this paper employs a gravity model to measure 
the intensity of data factor mobility (Def ) for each city. Given that the mobility of data factors 
is closely related to the telecommunication and internet environments of two locations, this 
paper uses the communications environment and internet environment as attraction variables. 
Stronger factor attraction between two locations indicates closer regional connections and 
greater intensity of factor mobility. Based on the Lowry model (1966), this paper uses a 
proportional form to reflect differences in attraction variables, constructing the following 
gravity model:

	 Defijt = Dlit ×  
Tsit

Tsjt   
α1

 ×  
Mpit

Mpjt   
α2

 ×  
Iuit

Iujt   
α3

 × Dij
–2,� (2)

where Defijt represents the intensity of data factor mobility from city i to city j in year t. Dlit 
denotes the scale of data factors in city i in year t, measured by the number of employees 
in information transmission, computer services, and software industries, as data factors 
are predominantly concentrated in the information and communications technology (ICT) 
sector. Ts and Mp represent the communications environment, measured by the total 
telecommunications business volume and the number of mobile phone subscribers at year-
end, respectively. Iu represents the internet environment, measured by the number of 

international internet users. 
Tsit

Tsjt , 
Mpit

Mpjt , and 
Iuit

Iujt  denote the attractiveness of city j to city i in 

year t. α1, α2, and α3 represent the weights of the respective attraction variables, determined 
using the VHSDM. Dij represents the geographical distance between city i and city j. The 
above data are sourced from the China City Statistical Yearbook and the statistical yearbooks 
of various cities over the years. The final intensity of data factor mobility for city i in year t is 

Defit = 
m

j = 1
 Defijt, where m represents the number of cities.

Column (1) of Table 8 reports the estimation results for the data factor mobility channel. 
The data show that the regression coefficient for digital infrastructure is significantly positive, 
indicating that digital infrastructure construction plays a key role in enhancing data factor 
mobility. Specifically, the progress in digital infrastructure construction increases the intensity 
of data factor mobility, thereby enabling a tighter integration of data factors with traditional 
production factors. This significantly enhances the mobility and allocation efficiency of 
factors and resources, promotes market integration, and facilitates the formation of a unified 
national market. Thus, H2 is validated.
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Table 8　
Test Results of Impact Mechanism and Extended Analysis

Variable (1) Def (2) Tsl (3) Unm

Dif 0.084*
(0.050)

0.001*
(0.000)

0.137**
(0.057)

Tif -0.003**
(0.001)

Dif × Tif -0.861*
(0.514)

Control variables Yes Yes Yes

Year fixed effects Yes Yes Yes

City fixed effects Yes Yes Yes

Observations 2,928 2,928 2,904

R 2 0.455 0.771 0.754

Note. Robust standard errors clustered at the city level are reported in parentheses. 
** p < 0.05. * p < 0.1. 

5.2.2　Technological Specialization

This paper follows the method of Sun et al. (2023), employing the Krugman relative 
specialization index to measure the technological specialization level (Tsl) for each city. The 
specific calculation formula is as follows:

	 Tslit = 
n

r = 1

 | Pit

Pirt  – n

r = 1
 

m

j ≠ i
 Pjrt

m

j ≠ i
 Pjrt

 |,� (3)

where the subscript r denotes the technology field, determined by the first four digits of the 
patent IPC classification code; n represents the number of technology fields; Tslit represents 
the technological specialization level for city i in year t; Pirt denotes the number of invention 
patents applied for and eventually granted in the technology field r to city i in year t; Pit 
represents the total number of invention patents applied for and eventually granted to city i 
in year t. A larger Tsl value indicates a higher technological specialization level for that city. 
The data are sourced from the China National Intellectual Property Administration patent 
database.

Column (2) of Table 8 presents the estimation results for technological specialization. It 
can be observed that the positive impact of digital infrastructure construction on technological 
specialization is significant at the 10% level. This implies that digital infrastructure 
construction effectively reduces the cost of knowledge search and generates a knowledge 
accumulation effect, prompting cities to develop comparative advantages in specific 
technology fields, thereby strengthening technological specialization. The enhanced level of 
technological specialization not only fosters communication and cooperation across cities in 
different technology fields but also enhances the synergy between upstream and downstream 
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links within the same technology field. This promotes inter-regional connections, accelerates 
the movement and diffusion of factors and resources, and elevates the level of the unified 
national market formation. Thus, H3 is validated.

5.3　Extended Analysis: The Synergistic Effect of Transportation Network Expansion
Over the past few decades, China has achieved remarkable accomplishments in the 
construction of transportation infrastructure. As previously mentioned, existing scholarly 
attention has been directed toward the crucial role of transportation network expansion in 
reducing inter-regional transportation costs and enhancing the spatial accessibility of factors 
and resources, which contributes to the formation of a unified national market. In the context 
of the accelerated advancement of digital China, the transportation network, serving as a 
critical medium for factor mobility, may synergize with digital infrastructure construction, 
thereby amplifying its role in promoting the formation of a unified national market.

To test this hypothesis, this paper draws on the study of Liu et al. (2020). Firstly, 
this paper obtains historical annual transportation network distribution maps of China, 
including ordinary roads, highways, and railways, from the Peking University Geographic 
Data Platform and the OpenStreetMap Platform. The assumed average travel speeds for 
these three modes of transportation are 60 km/h, 100 km/h, and 140 km/h, respectively. 
Secondly, utilizing ArcGIS software and applying the shortest path algorithm based on time 
costs, this paper calculates the shortest travel times between different city pairs for each 
of the three modes of transportation. Furthermore, given that the launch of high-speed rail 
has significantly reduced inter-city travel time costs, this paper manually collects annual 
editions of the China Railway Passenger Train Timetable and extracts the shortest high-
speed rail travel time between any two cities. Finally, the shortest travel time between cities 
is represented by selecting the minimum value among the shortest travel times under four 
transportation modes each year: ordinary roads, highways, railways, and high-speed railways. 
These values are then aggregated at the city level to inversely measure transportation network 
expansion (Tif).

This paper incorporates transportation network expansion and its interaction term with 
digital infrastructure into the benchmark model for regression. The estimation results are 
presented in column (3) of Table 8. Due to the geographical particularity of Hainan Province, 
which is primarily connected to the inland by ferry, it is excluded from the regression 
analysis in this section. As shown in column (3) of Table 8, the estimated coefficient for 
the interaction term between digital infrastructure and transportation network expansion 
is negative and significant at the 10% level. This indicates that higher transportation 
accessibility—that is, shorter minimum travel time—strengthens the positive effect of 
digital infrastructure construction on the formation of a unified national market. This finding 
suggests that transportation network expansion can generate a synergistic effect with digital 
infrastructure, thereby significantly amplifying the promoting effect on the formation of a 
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unified national market. This result holds significant theoretical and practical implications for 
advancing the synergistic development of both traditional and new types of infrastructure.

6　Conclusions and Policy Implications
Along with the deepening implementation of the Digital China strategy, the importance of 
digital infrastructure has become increasingly prominent. However, whether it contributes 
to the formation of a unified national market requires empirical investigation. Integrating 
the commodity market, labor market, and capital market, this paper first measures the 
level of unified market formation for 244 prefecture-level and above cities from 2009 to 
2020. The measurement employs the relative price method and the VHSDM. Based on 
this framework, this paper theoretically and empirically explores the impact of digital 
infrastructure construction on the formation of a unified national market and the underlying 
mechanisms. The research finds that digital infrastructure construction can significantly 
promote the level of the unified national market formation. This positive impact is more 
pronounced in small- and medium-sized cities and coastal cities. Furthermore, compared to 
periods of low government attention to digital infrastructure and cities with a high degree 
of administrative segmentation, increased government attention and reduced administrative 
segmentation can produce a more substantial promoting effect. Mechanism analysis reveals 
that digital infrastructure construction facilitates the formation of a unified national market 
by enhancing data factor mobility and promoting technological specialization. The extended 
analysis finds that transportation network expansion can generate a synergistic effect with 
digital infrastructure construction, thereby strengthening the role of digital infrastructure 
construction in promoting the formation of a unified national market. Based on the preceding 
analysis, this paper proposes the following policy implications:

(1) Vigorously advancing digital infrastructure construction. At the institutional level, it 
is essential to accelerate the formulation of guiding policy documents, further refine the top-
level design for digital infrastructure construction, establish and improve relevant supporting 
mechanisms, and optimize the environment for its construction. At the technological level, 
continuous efforts are needed to deepen R&D and innovation in next-generation information 
technologies such as 5G and AI, overcome critical challenges in core technologies, and 
promote the iterative upgrading of digital infrastructure to better harness its positive role in 
building a unified national market. At the application level, it is imperative to pay attention to 
deploying digital infrastructure in a future-oriented manner to lay a solid foundation for the 
widespread adoption of digital technologies in the future. Additionally, strengthening inter-
regional coordination and planning is crucial to tailor the improvement in digital infrastructure 
construction according to regional characteristics, thereby mitigating the adverse impact of 
the digital divide.

(2) Accelerating the cultivation of a high-standard data factor market. This paper indicates 
that digital infrastructure construction promotes the formation of a unified national market by 



HUANG Manyu, WANG Haoyang88

enhancing data factor mobility. Therefore, a high-standard data factor market is conducive 
to further optimizing the environment for data factor mobility. Firstly, it is necessary to 
strengthen the internal dynamism of the data factor market. This involves accelerating 
industrial digitization and digital industrialization to inject high-quality data resources into 
the market. Furthermore, expanding the scope of data applications and establishing a cyclical 
mechanism for data collection, utilization, and feedback can help break down barriers to 
data sharing and circulation. Secondly, it is essential to employ policies and regulations to 
standardize the order of the data factor market. By constructing sound systems for market 
transactions, property rights attribution, and benefit distribution, a more open, fair, and 
orderly market environment can be created for the free mobility of data factors.

(3) Promoting the formation of a regional technological specialization system with a 
clear division of labor and complementary advantages. This paper shows that technological 
specialization plays a significant role in how digital infrastructure construction promotes 
the formation of a unified national market. Consequently, it is imperative for the central 
government to strengthen overall and coordinated planning for the regional technological 
specialization landscape. This involves encouraging regions to focus on R&D and innovation 
activities in specific technology fields based on their own resource advantages, maximizing 
regional comparative advantages in technology, avoiding homogeneous competition arising 
from different regions pursuing identical technological paths, and improving resource 
allocation efficiency. Additionally, it is important to emphasize inter-regional technological 
exchange and industrial collaboration and establish cross-regional collaborative innovation 
platforms. This can help achieve cooperative R&D in key technologies, alleviate potential 
regional development imbalances caused by technological specialization, and avoid falling 
into the trap of regional technology monopoly markets.

(4) Maximizing the synergistic role of traditional and new infrastructure systems in the 
formation of a unified national market. This paper confirms that transportation network 
expansion can enhance the positive role of digital infrastructure construction in promoting 
the formation of a unified national market. Based on this, it is imperative for the government 
and relevant departments to accelerate the formation of a modern integrated transportation 
system and continuously improve the coverage and regional accessibility of transportation 
infrastructure. Meanwhile, it is necessary to promote the deep integration of next-generation 
information technologies with transportation infrastructure and create a digitalized and 
sustainable transportation system. This will help expedite the building of China into a country 
with a strong transportation network and provide a solid material foundation for the free 
mobility of commodity factors and resources. Simultaneously, it is essential to fully consider 
the current conditions and development needs of cities, pay attention to issues such as high 
costs and redundant construction during transportation infrastructure development, and 
rationally plan the layout of transportation infrastructure.
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