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Abstract: Digital infrastructure is the basic guarantee for digital transformation, it is of practical 

significance to discuss how to effectively use digital infrastructure construction to promote the 

digital transformation of tourism enterprises. This paper examines the impact of digital 

infrastructure construction on tourism enterprises based on the "Broadband China" policy as a 

quasi-natural experiment. A-share tourism listed enterprises from 2010 to 2021 are studied using 

the double difference method. Findings indicate that digital infrastructure construction positively 

and significantly influences the digital transformation of tourism enterprises, driven by digital 

leadership and innovation capabilities. State-owned, small-scale, and high-growth tourism 

enterprises benefit more from this transformation. The results suggested that the state should 

develop differentiated digital infrastructure plans based on the specific conditions of different 

tourism enterprises. Additionally, tourism enterprises should enhance digital leadership and 

innovation capabilities through strategic changes and digital applications to amplify the impact of 

digital infrastructure on their transformation. 

Keywords: digital infrastructure construction; digital transformation; tourism enterprises; 

"Broadband China" policy; double difference method 

 

1. Introduction 

The establishment of digital infrastructure serves as the fundamental basis for the advancement 

of the digital economy. Launched in 2013, "Broadband China" is one of China's earliest policy 

documents on digital infrastructure construction, and its core purpose is to improve the level of 

China's digital infrastructure construction, which is an important part of digital infrastructure 

construction. Subsequent to the implementation of this policy, pilot cities have expedited the 

development of digital infrastructure, resulting in a notable enhancement of China's overall digital 

infrastructure construction. In 2020, the Chinese government released a significant document 

"Opinions on Deepening the 'Internet + Tourism' to Promote the High-quality Development of 

Tourism Enterprises", which underscored the imperative of enhancing the construction of tourism 

information infrastructure and advancing the utilization of digital technology and data components 

in tourism enterprises. 

In recent years, affected by public health events, the development of tourism enterprises has 

slowed down or even stagnated, and their vulnerability has become prominent [1]. In the era of 

COVID-19 global outbreak and digital transformation, the application of digitalization in tourism 

and other fields has accelerated [2]. It is imperative that tourism enterprises undergo digital 

transformation in order to enhance resilience and improve the quality of products and services. As a 

result of collaboration between China Unicom and Tencent, a document indicating that tourism 

enterprises have requirements for digital infrastructure has been released. However, due to the high 
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cost and difficulty of 5G infrastructure, tourism enterprises face practical difficulties, such as not 

daring to transfer or not being able to transfer because of financial and technological constraints. A 

digital infrastructure is a prerequisite and an important guarantee for a successful digital 

transformation in the tourism sector. Therefore, an in-depth discussion of the impact mechanism of 

digital infrastructure construction on the digital transformation of tourism enterprises has practical 

significance for promoting the digital transformation of tourism enterprises and supporting their 

high-quality development. 

According to the resource orchestration theory, enterprises can create new value and gain 

competitive advantages by dynamically managing their resources. And in order to achieve new value 

goals, it is necessary to combine capabilities and resources that are appropriate for the external 

environment [3,4]. In other words, sustainable competitive advantage comes from the combination 

of the enterprise's resources, innovation ability and managerial ability [4,5]. Using the upper-echelons 

theory, it is argued that managers are the main decision-makers in corporate behavior, and their 

leadership is essential for determining the direction of corporate development [6]. Moreover, the 

innovation theory suggests that technological change will enhance resource utilization efficiency 

through organizational innovation [7]. Digital transformation of tourism enterprises is a 

comprehensive and whole-process digital transformation. Thus, the continuous development of 

digital infrastructure construction can provide tourism enterprises with rich digital resources, and 

the application of digital infrastructure in tourism enterprises cannot be separated from its digital 

leadership and innovation capabilities. Therefore, to explore the extent to which digital leadership 

and innovation ability have a mediating effect on tourism enterprises' digital transformation, this 

paper selects digital leadership and innovation ability as intermediary variables. Considering the 

significant individual differences among tourism enterprises, it is difficult for the construction of 

digital infrastructure to have an inclusive impact. As a consequence, it is also worthwhile to explore 

the heterogeneity of tourism enterprises in terms of their property rights, scale, and growth. 

Accordingly, this paper examines 418 samples collected from 38 A-share tourism enterprises 

listed in China between 2010 and 2021. Through the use of the "Broadband China" policy issued in 

2013, the paper investigates the impact mechanism of digital infrastructure construction on the digital 

transformation of tourism enterprises by utilizing the double difference method. The research 

objectives include: (1)Take tourism enterprises as the research object, develop a theoretical 

framework for analyzing the effect of digital infrastructure construction on the digital transformation 

of tourism enterprises. (2)Select digital leadership and innovation ability as intermediary variables to 

explore the mechanism of the impact of digital infrastructure construction on the digital 

transformation of tourism enterprises, reveal the internal logic of digital infrastructure construction 

affecting the digital transformation of tourism enterprises. (3)Examine how the construction of digital 

infrastructure affects the digital transformation of a variety of property rights, scales, and growth 

tourism enterprises. (4)Propose relevant policy suggestions based on the empirical results regarding 

the impact of promoting digital infrastructure construction on the digital transformation of tourism 

enterprises at the government and enterprise levels. 

2. Policy Background and Literature Review 

2.1. Policy Background 

China proposed the "Broadband China" policy in 2011 to address problems such as slow network 

speeds and unbalanced regional network development, and to speed up broadband construction. 

During 2013, the Chinese government formulated the "Broadband China" policy and implementation 

plan, with the goal of building a national digital infrastructure and narrowing the gap between 

Chinese and developed nations' digital infrastructure development. Throughout 2014, 2015, and 

2016, it has set up 117 pilot cities under the "Broadband China" policy. As a pilot city, the city must 

have a solid foundation for broadband development, and upon selection, they must vigorously 

develop digital infrastructure, such as broadband, and achieve national leadership within three years 

of selection. At a meeting in 2022, the Chinese government emphasized that the next work center will 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2023                   doi:10.20944/preprints202312.1979.v1

https://doi.org/10.20944/preprints202312.1979.v1


 3 

 

focus on advancing the breakthrough of key core technologies, especially the deployment of digital 

infrastructure construction in a moderately advanced manner. At present, the "Broadband China" 

policy has become an important reference for digital infrastructure construction [8], but it is likely 

that the "Broadband China" policy will result in differences in the level of digital infrastructure 

construction between pilot cities and non-pilot cities. This provides an excellent opportunity for a 

quasi-natural experiment to evaluate the construction of digital infrastructure in this paper. 

2.2. Literature Review 

2.2.1. Digital Infrastructure Construction 

As a result of the new generation of technological revolution and industrial innovation, digital 

infrastructure includes 5G base stations, integrated circuits, and other hardware infrastructure, as 

well as a data center, operating systems and other software, developed by integrating, evolving, 

overlapping 5G, the Internet of Things, Big Data, cloud computing and other new generation digital 

technologies based on data and the Internet as the basis for production. Presently, most literature 

focuses on cities and industrial or manufacturing enterprises, exploring the causal relationship 

between digital infrastructure construction and economic effects, innovation effects, and industrial 

effects. For example, the use of digital infrastructure technology has been explored by some scholars 

to contribute to industrial innovation and economic benefits [9], whereas digital infrastructure has 

also been used to assess the development of the digital economy [10]. 

Currently, Chinese scholars are primarily concerned with the impacts of the digital 

infrastructure construction. Since empirical research is subject to endogenous problems, taking 

relevant national policies as quasi-natural experiments has become a common method for assessing 

the level of digital infrastructure construction, among which the "Broadband China" policy is the 

most prevalent discussion. For example, some scholars have discussed the impact of digital 

infrastructure construction on economic growth [11] and industrial upgrading [12] from the macro 

level. Furthermore, some scholars have examined the impact of digital infrastructure construction on 

enterprise total factor productivity [13], innovation [14], and transaction costs [15] from the micro 

level. It has been found that most literature focuses mainly on cities and industrial or manufacturing 

enterprises, examining the causal relationship between the construction of digital infrastructure and 

economic, innovation, industrial, and other effects of the "Broadband China" policy. However, there 

is a lack of research on the impact mechanism of digital infrastructure construction on tourism 

enterprises' digital transformation with tourism enterprises as the research object. 

2.2.2. Digital Transformation of Tourism Enterprises 

Several existing research studies examine the application scenarios and empowering effects of 

digital technology in tourism enterprises. It has been argued by Liu et al. that the digital 

transformation of tourism enterprises can be achieved by applying digital technology to the 

landscape genes of traditional villages and disseminating them[16]. Traditional villages can be 

exposed and recognized through digital application scenarios, which will result in increased tourism 

revenues and enhanced tourism value. Zhang et al. believe that the level of digitalization of tourism 

enterprises can be improved by improving the application of digital technology, including product 

digital innovation, digital process tracking, smart marketing layout, data chain value empowerment, 

etc. [17]. Additionally, some research results discuss the factors affecting tourism enterprises' digital 

transformation. A study conducted by Li et al. found that dynamic changes in tourism demand have 

a significant impact on digital transformations of tourism enterprises, and regional innovation 

environments and big data levels play a positive moderating role in this process [18]. Although 

existing literature has focused on the impact of digital technology and supply and demand changes 

on tourism enterprises' Digital transformation, few studies have examined how digital leadership 

and innovation ability impact tourism enterprises' digital transformation.  

The review of literature reveals that, despite the fruitful results of current research on digital 

infrastructure construction and digital transformation of tourism enterprises, they are relatively 
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isolated, and few studies analyze the internal relationship between them. As a result, the possible 

theoretical contributions of this paper include: (1) Linking digital infrastructure construction to 

tourism enterprises' digital transformation, utilizing the "Broadband China" policy as a quasi-Natural 

experiment, and developing a theoretical framework for assessing the impact of digital infrastructure 

construction on tourism enterprises' digital transformation. (2)According to the upper-echelons 

theory and innovation theory, digital leadership and innovation ability are introduced as 

intermediary variables, and the indirect impact of digital infrastructure construction on the digital 

transformation of tourism enterprises through digital leadership and innovation ability is examined, 

revealing that digital infrastructure construction plays an integral role in the internal logic of the 

influence of digital transformation on tourism enterprises. (3) Identify the heterogeneous impact of 

digital infrastructure construction on the digital transformation of tourism enterprises from various 

perspectives, including property rights, scale, and growth, as well as enrich and develop theoretical 

research on digital transformation. 

3. Theoretical Analysis and Research Hypothesis 

In this paper, the impact mechanism of digital infrastructure construction on the digital 

transformation of tourism enterprises is examined from three perspectives: direct impact, indirect 

impact, and heterogeneous impact. 

3.1. Direct Impact 

In accordance with the resource orchestration theory, the digital transformation of tourism 

enterprises is not possible without the ability to integrate tourism resources into digital infrastructure. 

Digital infrastructure has established a bridge for the free circulation of data resources utilizing 

digital technology and with data as the primary factor of production. By improving the allocation 

efficiency of resource resources by tourism enterprises [19], the digital transformation of tourism 

enterprises can be positively impacted. 

On the one hand, a digital infrastructure can facilitate the acquisition and flow of data resources, 

serve as a bridge to ensure free data circulation, and assist enterprises in obtaining, processing, and 

transmitting information [15]. First, as a comprehensive enterprise, tourism enterprises have a natural 

advantage when it comes to obtaining data related to the needs of tourists. By using big data 

technology, it is possible to extract multifaceted and high-quality data left by tourists on the Internet 

and then link it with offline data of hotels, scenic spots, travel agencies, etc., effectively integrating 

data sources. Second, by building digital infrastructure, traditional resources no longer have to be 

constrained by time and space. Data resources can be disseminated through digital technology, and 

tourism enterprises can access rich digital resources for their digital transformation. On the other 

hand, through digital technology applications, enterprise production efficiency can be improved, 

information asymmetry can be alleviated, and enterprise costs can be reduced, thereby improving 

the efficiency of resource allocation [20]. First, the smooth flow of data within tourism enterprises can 

enhance the operational efficiency of a variety of departments within the organization. Meanwhile, 

through the data platform, tourism enterprises can interact with other enterprises to improve the 

situation of data islands and improve data sharing. Thus, this facilitates the development of tourism 

enterprises in a coordinated manner, helps to create a digital ecosystem, and improves the efficiency 

of resource allocation within and among tourism enterprises. Second, the needs of tourists are 

increasingly individualized and differentiated at present, and group tours are declining, while self-

driving tours and customized tours are increasing. In order to achieve the balance between supply 

and demand in tourism enterprises, it is necessary to utilize digital technology and digital platforms 

to understand tourists' needs and form consumer portraits. In this way, tourism enterprises can 

effectively link supply and demand, which will enable them to provide personalized services to 

tourists and respond to changes in tourism demand. In addition, improving the efficiency of 

transactions between tourism supply and demand and resource allocation [21], as well as improving 

the ability of tourism enterprises to integrate resources can be achieved. Therefore, this paper 

assumes that: 
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Hypothesis 1 (H1): The construction of digital infrastructure is conducive to the digital transformation of 

tourism enterprises. 

3.2. Indirect Impact 

3.2.1. Digital Leadership 

The concept of digital leadership refers to the ability of managers to adapt and change the 

attitude, thinking, behaviour and performance of individuals, teams and organizations in a new 

environment created by the advancement of digital technology [22]. Roman et al. believes that digital 

leadership mainly includes digital communication, social, change, team, technology and trust 

capabilities [23]. Larjovuori et al. found that digital leadership primarily involves strategic vision and 

actions, cultural change leadership, empowerment, and the development of leadership networks [24]. 

This article believes that there are three main aspects to digital leadership: one is the ability to 

recognize the digital environment, the other is the ability to deploy digital strategies, and the third is 

the ability to implement digital strategies. 

The indirect impact of digital infrastructure construction on the digital transformation of tourism 

enterprises through digital leadership is mainly reflected in the following three aspects: First, the 

development of digital infrastructure construction has changed the operating environment of 

tourism enterprises [25]. By perceiving digital technology changes and utilizing digital infrastructure 

to obtain massive data and discover the correlation of things in a timely manner, improve the internal 

control process of enterprises and improve decision-making efficiency are the basic digital leadership 

that managers should possess. Second, according to the upper-echelons theory, tourism enterprises 

cannot promote digital transformation unless their managers have digital leadership [26]. It is 

imperative for managers to create layouts from a strategic perspective when developing digital 

infrastructure for the digital transformation of tourism businesses, and adapt to the digital 

environment by transforming values, business processes, communication methods, working 

methods, and employee relations [23]. Third, digital strategy deployment requires the 

implementation of business plans to achieve the desired performance. In short, the digital 

transformation of tourism enterprises can be truly promoted only if the managers realize the 

importance of the application of digital infrastructure and initiate top-down changes, including 

strategic planning and implementation. Therefore, this paper assumes that: 

Hypothesis 2 (H2): Digital infrastructure construction promotes the digital transformation of tourism 

enterprises through digital leadership. 

3.2.2. Innovation Ability 

On one hand, in accordance with the theory of information resources [27,28] and the theory of 

enterprise innovation [29,30], the construction of digital infrastructure facilitates the identification 

and provision of innovation resources by tourism enterprises, as well as the promotion of knowledge 

spillover and corporate innovation. First, the development of digital infrastructure provides tourism 

enterprises with innovative resources, such as data and digital technology. By utilizing digital 

platforms, data centers, artificial intelligence, and other technologies, tourism enterprises have 

softened the market boundaries between traditional tourism enterprises and have overcome the 

barriers imposed by long-distance transportation. As a consequence, the flow, matching, transfer, 

and overflow of data throughout the entire industry chain is expedited, close communications and 

win-win collaboration between upstream and downstream tourism enterprises is promoted, and 

innovation costs are reduced [14]. Second, with the development of digital infrastructure, tourism 

supply and demand are now intertwined through digital platforms, which has prompted tourism 

enterprises to continuously innovate products and formats to meet the needs of the tourism market. 

Third, as a result of the digital infrastructure construction, tourism enterprises will be forced to 

compete for innovation. It is expected that tourism enterprises will use digital infrastructure to reduce 

the margin cost of innovation in order to improve production efficiency, reduce costs, and increase 
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profits. On the other hand, the innovation theory suggests that improving innovation ability will 

facilitate the digital transformation of an enterprise. As an enterprise's innovation ability improves, 

technical resources are accumulated and the element reserve of enterprise digital transformation is 

enhanced. At the same time, improving innovation ability reduces communication barriers between 

enterprises, facilitates mutual learning, and promotes deeper digitalization [19]. First, in terms of 

products, improving innovation ability is conducive to tourism enterprises utilizing big data, 

artificial intelligence, and other technologies in order to analyze changes in tourist demand and 

continuously innovate tourism products. As a result of continuous improvement, tourism products 

with traditional Chinese characteristics are more attractive to tourists, such as traveling to 

Xishuangbanna, Yunnan to experience the customs of the Dai People, and traveling to Tibet to 

experience the pure Tibetan culture, all of which have become popular tourism options. Second, from 

a marketing perspective, the improvement of innovation capabilities has resulted in the expansion of 

digital marketing methods for tourism enterprises, including precision marketing and content 

marketing, thus reducing marketing costs and strengthening publicity effects to promote their digital 

transformation. Therefore, this paper assumes that: 

Hypothesis 3 (H3): The construction of digital infrastructure promotes the digital transformation of tourism 

enterprises by improving innovation capabilities. 

3.3. Heterogeneity Impact Analysis 

Tourism enterprises have different characteristics in terms of property rights, scale, and growth. 

There may be an asymmetrical impact of digital infrastructure construction on the digital 

transformation of different tourism enterprises. 

In term of the nature of property rights, tourism enterprises are divided into state-owned 

enterprises and non-state-owned enterprises in China. The unique economic system of China 

requires state-owned enterprises to formulate more social goals and be more resource-inclined, thus 

forming a unique management system. According to Wang et al., digital finance promotes the digital 

transformation of state-owned enterprises in a more significant way [31]. The possible explanation is 

that state-owned enterprises are more likely to have advantages in terms of scale, scientific research, 

and policies. The government has issued a number of policies pertaining to digital infrastructure 

construction to support industry development and digital transformation, including the "Broadband 

China" policy. However, state-owned tourism enterprises are more aware of the country's 

determination and strength in building digital infrastructure compared to non-state-owned 

enterprises. As a result, they will be better able to fully understand and implement the government's 

policies regarding the construction of digital infrastructure, and increase the speed and investment 

of digital transformation by utilizing policy preferences and resource preferences. 

In term of the size, tourism enterprises can be divided into large-scale enterprises and small-

scale enterprises. Generally, large-scale enterprises are characterized by large organizations and 

abundant resources, whereas small-scale enterprises tend to be more flexible and adaptable. Sun et 

al. found that the creation of digital infrastructure can significantly alleviate the financing constraints 

of small-scale enterprises, since large-scale enterprises have the advantage of utilizing their own 

advantages in making changes, while small-scale enterprises must rely more on improving the 

external environment to facilitate their changes [32]. The construction of digital infrastructure can 

alleviate the asymmetry of information and create a productive digital environment. The empirical 

study of Qiu indicates that digital infrastructure construction has a significant impact on the digital 

transformation of small-scale enterprises, primarily due to the fact that small-scale enterprises have 

low replacement costs and have a stronger sense of innovation vitality and transformation motivation 

[33]. Existing Research indicates that in the digital age, small-scale enterprises cannot compete with 

large-scale enterprises in terms of talent, systems, and resources. The small-scale tourism enterprises, 

however, are more flexible, are able to adapt to market changes more quickly, and are able to utilize 

digital technology to promote digital transformation by conducting product research and 
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development, implementing technological innovations, reforming management, and implementing 

smart marketing. 

In term of growth levels, tourism enterprises can be divided into high-growth enterprises and 

low-growth enterprises. Investing in the digital transformation of tourism enterprises is a high-risk 

decision that requires substantial resources both in terms of human resources and capital. Tourism 

enterprises will tend to increase their investments in digital transformation when they are able to 

obtain more financial support. In the digital age, high-growth tourism enterprises generally possess 

greater development potential and investment opportunities as well as good viability and 

development prospects. High-growth tourism enterprises tend to invest more in digital 

transformation when faced with the layout and improvement of digital infrastructure, as the 

application of a new generation of digital technology can enhance enterprise value. Based on the 

above analysis, this paper assumes that: 

Hypothesis 4a (H4a): For tourism enterprises with different property rights, the construction of digital 

infrastructure has a more significant effect on the digital transformation of state-owned tourism enterprises. 

Hypothesis 4b (H4b): For tourism enterprises of different scales, digital infrastructure construction has a 

more significant effect on the digital transformation of small-scale tourism enterprises. 

Hypothesis 4c (H4c): For tourism enterprises with different growth levels, digital infrastructure construction 

has a more significant effect on the digital transformation of high-growth tourism enterprises. 

On the basis of the above theoretical analysis, the research hypothesis diagram for this paper, 

shown in Figure 1, is derived. 

 

Figure 1. Research Hypothesis Diagram. 

4. Research Design 

4.1. Model Setting 

For the purpose of avoiding endogenous problems in the impact of digital infrastructure 

construction on the digital transformation of tourism enterprises, this paper utilizes the "Broadband 

China" policy as the exogenous factor. Depending on whether the tourism enterprise is located in a 

"Broadband China" pilot city, the tourism enterprise is classified. An enterprise's location is 
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considered an experimental group if it is a "Broadband China" pilot city, otherwise it is considered a 

control group. At the same time, the "Broadband China" policy is used in this paper as a quasi-natural 

experiment since the pilot cities are divided into three batches based on the year differences. Using 

the multi period double difference method, a panel fixed effect model is constructed to evaluate the 

impact of digital infrastructure construction on the digital transformation of tourism enterprises. The 

specific benchmark model is as follows: Digit = 𝛽଴ + 𝛽ଵ𝐷𝐼𝐷௜௧ + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜௧ + 𝜗௜ + 𝜇௧ + 𝜀௜௧                 (1) 

In order to verify whether the construction of digital infrastructure can provide power and 

support for Digital transformation by strengthening digital leadership and innovation capabilities, 

the following model is constructed using the three-step mediating effect method proposed by Wen 

et al. (2004). (𝐸𝐿\𝐼𝐴)௜௧ = 𝑐଴ + 𝑐ଵ𝐷𝐼𝐷௜௧ + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜௧ + 𝜗௜ + 𝜇௧ + 𝜀௜௧              (2) 𝐷𝑖𝑔௜௧ = 𝛾଴ + 𝛾ଵ𝐷𝐼𝐷௜௧ + 𝛾ଶ(𝐸𝐿\𝐼𝐴)௜௧ + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜௧ + 𝜗௜ + 𝜇௧ + 𝜀௜௧    (3) 

Among them, 𝑖represents the tourism enterprise and 𝑡represents the year; the explanatory 

variable is 𝐷𝑖𝑔௜௧the level of digital transformation of the 𝐷𝐼𝐷௜௧tourism enterprise 𝑖in the period, in 

order to prevent the pseudo regression caused by too scattered data, the natural logarithm is taken; 

the core explanatory variable 𝑡 is the level of digital infrastructure construction, through the 

"broadband China" policy is a quasi-natural experimental representation. When the city where 𝑡the 

tourism enterprise is registered 𝑖has been identified as the "Broadband China" pilot city during the 

period, it is the experimental group, with a 𝐷𝐼𝐷௜௧value of 1, otherwise it takes a value of 0; 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜௧ 

is a control variable; 𝜗௜and 𝜇௧ are the individual fixed effect and time fixed effect, respectively; 𝛽଴is 

a constant term; 𝜀௜௧is a random error term. 

4.2. Variable Description and Data Source 

4.2.1. The Explained Variable 

The level of digital transformation of tourism enterprises. Based on the text analysis method, the 

frequency of words related to digital transformation in annual reports of tourism listed enterprises is 

used as the quantitative basis. First, build a dictionary of characteristic words for the digital 

transformation of tourism enterprises, and divide the digitalization of tourism enterprises into two 

parts. One part represents digital technology, including underlying technology, rapidly developing 

artificial intelligence technology, cloud computing technology, Internet of Things technology, 

blockchain Technology, big data technology and 5G technology, and the other part represents the 

application level of digital technology, including changes in business models, management and 

business in the process of digital transformation of tourism enterprises. Second, use Python software 

to download all annual reports of tourism listed enterprises from 2010 to 2021 in batches, then use 

Java PDFbox tool to convert PDF format into txt format to extract text content, and use Jieba function 

to segment the txt text. Finally, use Python for word frequency statistics, then search for the word 

frequency of keywords in the established feature word dictionary in the annual report, and take the 

logarithm of the sum of the word frequencies of all keywords as an indicator to measure the level of 

digital transformation of tourism enterprises. 

4.2.2. Core Explanatory Variable 

The level of digital infrastructure construction. Based on the quasi-natural experiment of the 

"Broadband China" policy, the construction of digital infrastructure is measured by setting dummy 

variables. From 2014 to 2016, China has successively announced three batches of "Broadband China" 

pilot cities. Assign a value based on whether the registered location of the tourism enterprise is a pilot 

city for "Broadband China". Set it to 1 if the location of the tourism enterprise is a pilot city for 

"Broadband China" in the current year and after. Otherwise, set it to 0. 
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4.2.3. Intermediary Variables 

(1) Digital leadership (𝐸𝐿): its core requirement is that management must be open to change and 

have a forward-looking perspective. Generally, management philosophy of listed enterprise 

managers will be reflected in the "Outlook for the future development of the enterprise" section of 

the annual report, which includes a detailed analysis of the enterprise's development trends, the 

formulation of strategic core development ideas, and a detailed outline of future business strategies. 

Managers' ability to understand the digital environment and implement digital transformation can 

be clearly demonstrated by this analysis. Therefore, this paper divides the measurement of digital 

leadership into three aspects: digital environmental cognition, digital strategic layout, and digital 

plan implementation. Based on all the annual reports of listed tourism enterprises from 2010 to 2021, 

manually screen the "Prospect of the Enterprises' Future Development" section and find the above 

three aspects. If any aspect of the environment, strategy, and business plan in the year's report 

involves digitization-related content, the value 𝐸𝐿 is 1. If there is any digitalization-related content 

in any two aspects, the value 𝐸𝐿 is 2. If all three aspects reflect digitalization, the value 𝐸𝐿 is 3. And 

taking into account that the future development prospects of tourism enterprises are a requirement 

for digital transformation in the next year, the level of digital leadership will be lagged behind for a 

period to examine its intermediary role. 

(2) Innovation ability (𝐼𝐴): the development of economy is driven by intangible assets, which can 

be combined with other assets to create high profits and competitive advantages. Here, intangible 

assets refer to the technological innovation of enterprises. Taking the logarithm of the intangible 

assets as the measurement result, this paper uses intangible assets to represent. 

4.2.4. Control Variables 

The control variables in this paper include enterprise size (𝑠𝑖𝑧𝑒 ), asset-liability ratio (𝑙𝑒𝑣 ), 

profitability (𝑟𝑜𝑎), cash flow level (𝑐𝑎𝑠ℎ), enterprise age (𝑎𝑔𝑒), board size (𝑏𝑜𝑎𝑟𝑑), fixed asset ratio 

(𝑓𝑖𝑥𝑎𝑠𝑠𝑒𝑡), internal source financing (𝑖𝑛𝑛𝑒𝑟𝑓𝑖𝑛𝑎𝑛𝑐𝑒), proportion of independent directors (𝑚𝑠ℎ𝑎𝑟𝑒), 

and management compensation (𝑐𝑜𝑚𝑝𝑒𝑛). The main variables are defined in Table 1. 

Table 1. Main variable definition. 

Variable 

Class 

Variable Name Variable 

Symbol 

Variable Calculation 

Explained 

variable 

The degree of digital 

transformation of 

tourism enterprises 

𝐷𝑖𝑔௜௧ The total word frequency of the digital 

transformation of listed tourism 

companies, taking the logarithm 

Core 

explanatory 

variable 

Digital infrastructure 

construction 

𝐷𝐼𝐷௜௧ 1 for the "Broadband China" pilot city in 

that year and later, otherwise 0 

Control 

variable 

Enterprise size 𝑠𝑖𝑧𝑒 Total assets, logarithm 

Assets and liabilities 𝑙𝑒𝑣 Total liabilities/total assets 

Profitability 𝑟𝑜𝑎 Net profit/total assets 

Cash flow level 𝑐𝑎𝑠ℎ Net cash flow/total assets 

Business age 𝑎𝑔𝑒 Enterprise age + 1, take the logarithm 

Board size 𝑏𝑜𝑎𝑟𝑑 Number of board members, logarithm 

Fixed Assets Ratio 𝑓𝑖𝑥𝑎𝑠𝑠𝑒𝑡 Net fixed assets/total assets 

Internal source 

financing 

𝑖𝑛𝑛𝑒𝑟𝑓𝑖𝑛𝑎𝑛𝑐𝑒 Net profit/net fixed assets 

Proportion of 

independent 

directors 

𝑚𝑠ℎ𝑎𝑟𝑒 Number of Independent 

Directors/Number of Directors 
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Management 

compensation 

𝑐𝑜𝑚𝑝𝑒𝑛 Total remuneration of directors, 

supervisors and executives/main business 

income 

Mediator 

variable 

Digital Leadership 

for Tourism Business 

Managers 

𝐸𝐿 In the annual report, if the manager's 

environmental cognition, strategic layout, 

and business plan are involved in any 

aspect of digitalization, it is 1, if two 

aspects are involved in digitalization, it is 

2, and if it is involved in three aspects, it is 

3 

Innovation ability of 

tourism enterprises 

𝐼𝐴 Intangible assets, logarithm 

Note: The annual report data of listed tourism enterprises comes from Juchao Information Network, the list of 

" Broadband China " pilot cities comes from the official website of the Ministry of Industry and Information 

Technology, and other enterprise-level data comes from the Guotaian database (CSMAR database). 

Since the "Broadband China" pilot policy is used as a quasi-natural experiment to measure the 

level of digital infrastructure construction, considering that the "Broadband China" pilot policy began 

in 2014, combined with the listing time of listed tourism enterprises, and eliminating the outliers of 

ST and *ST, this paper selects 418 samples of 38 A-share tourism listed enterprises from 2010 to 2021 

as research samples. 

4.3. Parallel Trend Test 

Using the double difference model requires that both the experimental and control groups meet 

the parallel trend assumption. To put it another way, before the government issues its "Broadband 

China" policy, the digital level of tourism enterprises in the experimental group and the control group 

should show no significant difference, so that the two trends should be parallel. Since the pilot cities 

of "Broadband China" were promoted in three batches over three years, and based on Jacobson’s 

research [34], this paper chooses the event analysis method for parallel trend testing. As indicated by 

the parallel trend results, there is no significant difference between the experimental group and the 

control group in the digital transformation of tourism enterprises when the "Broadband China" policy 

is not implemented in the place where the tourism enterprise is registered, which satisfies the parallel 

trend test. 

5. Empirical Results and Analysis 

5.1. Direct Impact 

5.1.1. Benchmark Regression 

In order to verify the impact of digital infrastructure construction on the digital transformation 

of tourism enterprises, the multi period double difference model is used to test equation (1), and the 

results are shown in Table 2. Column (1) is the result of not adding control variables and no fixed 

effects. Only by regression between the level of digital infrastructure construction and the level of 

Digital transformation of tourism enterprises, it is found that the regression coefficient is positive and 

significant at the level of 1%. Accordingly, the construction of digital infrastructure can significantly 

contribute to the Digital Transformation of tourism businesses. Column (2) is the result of adding 

other control variables that affect the Digital transformation of tourism enterprises on the basis of 

column (1). The estimated coefficient is still positively correlated at the significance level of 1%. Due 

to the booming development of the digital economy in recent years and the fact that various tourism 

enterprises are now participating in the digital wave, the digital level of tourism enterprises will 

continue to improve as time goes on. Therefore, this paper eliminates the estimation coefficient bias 

caused by time changes by controlling time. Column (3) adds a fixed time effect on the basis of 
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column (2) to control time. The results show that the construction of digital infrastructure promotes 

the Digital transformation of tourism enterprises at a significant level of 10%. Simultaneously, 

considering that each tourism enterprise has differences, this paper obtained the results in column 

(4) by controlling for the fixed effects of enterprises in the above model, with a regression coefficient 

of 0.281 and significant at the 5% level. It is evident from this that the construction of digital 

infrastructure has contributed to the digital transformation of tourism enterprises in the experimental 

group by 28.1% on average when other conditions are constant. Therefore, the digital infrastructure 

construction association may be able to promote the digital transformation of tourism enterprises, 

which confirms hypothesis H1. 

Table 2. Benchmark regression results. 

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

Variables 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝐷𝐼𝐷௜௧ 1.225*** 0.532*** 0.244* 0.281** 

 (0.0840) (0.0987) (0.130) (0.139) 𝑠𝑖𝑧𝑒  0.326*** 0.244*** 0.335*** 

  (0.0588) (0.0599) (0.0898) 𝑙𝑒𝑣  -0.774*** -0.640*** -0.659*** 

  (0.228) (0.222) (0.236) 𝑟𝑜𝑎  -0.0590 1.228* 1.323** 

  (0.646) (0.658) (0.672) 𝑐𝑎𝑠ℎ  0.0331 0.330 0.211 

  (0.525) (0.500) (0.507) 𝑎𝑔𝑒  0.726*** 0.106 0.140 

  (0.123) (0.149) (0.195) 𝑏𝑜𝑎𝑟𝑑  0.568** 0.649** 0.705*** 

  (0.263) (0.252) (0.265) 𝑓𝑖𝑥𝑎𝑠𝑠𝑒𝑡  -1.176*** -0.803*** -0.622** 

  (0.263) (0.260) (0.296) 𝑖𝑛𝑛𝑒𝑟𝑓𝑖𝑛𝑎𝑛𝑐𝑒  0.000103 -0.000499 -0.000577 

  (0.000796) (0.000769) (0.000779) 𝑚𝑠ℎ𝑎𝑟𝑒  0.00555 0.00324 0.00439 

  (0.00728) (0.00696) (0.00728) 𝑐𝑜𝑚𝑝𝑒𝑛  12.35*** 11.24*** 12.34*** 

  (3.120) (3.017) (3.231) 

Constant 1.913*** -7.817*** -5.424*** -7.711*** 

 (0.116) (1.348) (1.384) (1.956) 

Enterprisefixed  

Yearfixed 

NO 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

Observations 444 444 444 444 

R2 0.352 0.547 0.591 0.592 

Note: *, * *, * * * respectively represent significant levels of 10%, 5%, and 1%; Standard error in parentheses. 
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5.1.2. Robustness Check 

Even though control variables are added to the benchmark regression, and time trends and 

differences between enterprises are controlled, the regression coefficient may still be influenced by 

unobservable factors. For the purpose of excluding other factors that may influence the placebo effect, 

a new experimental group was formed by randomly selecting pilot cities. First, randomly set the pilot 

cities. Due to the fact that 29 tourism enterprises are registered in the pilot cities of Broadband China, 

29 cities are randomly selected to participate in the experiment. The implementation time of the policy 

is then randomly set, and so a "perjury" policy dummy variable is constructed, and the double 

difference model regression is re-run with the dummy data. Through 500 times of random sampling, 

the results are shown in Figure 2. The solid-line curve is the Kernel density estimation of coefficient, 

and the scatter points are the distribution of P value coefficient. It can be seen from Figure 2 that the 

mean values of the estimated kernel density values after the "false evidence strategy" test are close to 

0 and obey the normal distribution, and most of the P values are greater than 0.1. By using placebo 

testing, unobservable factors were excluded from the regression results, resulting in more reliable 

benchmark regression results in this paper. 

 

Figure 2. Placebo Test with Control Variable. 

5.2. Direct Impact 

5.2.1. Examination of the Indirect Influence Mechanism of Digital Leadership 

The test results of the impact mechanism of digital leadership are shown in Table 3. Column (1) 

of Table 3 is the baseline regression result, indicating that digital infrastructure construction will 

promote the digital transformation of tourism enterprises. And column (2) is the impact of digital 

infrastructure construction on digital leadership. At a 1% level, the results indicate that the 

construction of digital infrastructure significantly increases the level of digital leadership among 

tourism enterprise managers. Column (3) is the test of the indirect impact of digital leadership. In 

conclusion, the results indicate that digital leadership of tourism enterprise managers dramatically 

facilitates digital transformation at the level of 1%, indicating the mediating role of digital leadership. 

Thus, hypothesis H2 is supported. Moreover, this confirms that the digital transformation of tourism 

enterprises cannot be accomplished overnight, but must be undertaken as a top-down process, which 

cannot be dissociated from the top-level management design. It is essential for managers to recognize 

the need for digital transformation and to propose corresponding development strategies and 

business plans. For example, The OCT strategically positioned itself as a leader and practice 

benchmark in the digital transformation of the tourism industry in 2021. Its business planning 
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strategy includes improving operational capabilities and product innovation, as well as adhering to 

a platform thinking approach to link ecological resources. Also, this has served as a model for other 

tourism enterprises wishing to transform their businesses digitally. 

Table 3. Test results of the impact mechanism of 𝐸𝐿. 

 (1) (2) (3) 

Variables 𝑫𝒊𝒈𝒊𝒕 𝑬𝑳 𝑫𝒊𝒈𝒊𝒕 𝐷𝐼𝐷௜௧ 0.281** 0.624*** 0.159 

 (0.139) (0.156) (0.138) 𝐸𝐿   0.196*** 

 

Controls 

 

YES 

 

YES 

(0.0442) 

YES 

Constant -7.711*** -8.250*** -6.090*** 

 (1.956) (2.205) (1.945) 

Enterprisefixed 

Yearfixed 

YES 

YES 

YES 

YES 

YES 

YES 

Observations 444 444 444 

R2 0.592 0.389 0.612 

Number of ID 38 38 38 

Note: *, * *, * * *respectively represent significant levels of 10%, 5%, and 1%; Standard error in parentheses. 

5.2.2. Inspection of the Indirect Influence Mechanism of Innovation Ability 

The test results of the impact mechanism of innovation ability are shown in Table 4. Column (1) 

of Table 4 is the benchmark regression result, and column (2) tests the impact of digital infrastructure 

construction on innovation ability. In the study, the coefficient of digital infrastructure construction 

was found to be positive at the 1% significance level, which indicates that the construction of digital 

infrastructure has had a significant impact on tourism enterprises' capacity to innovate. Column (3) 

verifies the indirect impact of innovation ability. It can be seen that the innovation ability of tourism 

enterprises promotes the digital transformation of enterprises at a significance level of 5%. When the 

intermediary variable of innovation capability of tourism enterprises is added, the construction of 

digital infrastructure still has a significant impact on the Digital Transformation of tourism 

enterprises, demonstrating the presence of a mediating effect on the Digital Transformation of 

tourism enterprises, thereby verifying hypothesis H3. In part, this is due to the construction of digital 

infrastructure that has led to a rapid diffusion and application of digital technology in tourism 

enterprises, thereby facilitating the mobility of data, information, and resources. Due to this, it has 

changed the original mode of operation and management, innovated business processes, encouraged 

product innovation, service innovation, and marketing innovation among tourism enterprises, and 

ultimately promoted the digital transformation of tourism enterprises. 

Table 4. Test results of the impact mechanism of 𝐼𝐴. 
 (1) (2) (3) 

Variables 𝑫𝒊𝒈𝒊𝒕 𝑰𝑨 𝑫𝒊𝒈𝒊𝒕 𝐷𝐼𝐷௜௧ 0.281** 0.502*** 0.251* 

 (0.139) (0.184) (0.139) 𝐼𝐴   0.0864** 

   (0.0374) 

Controls YES YES YES 

Constant -7.711*** -13.14*** -6.148*** 
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 (1.956) (2.368) (2.060) 

Enterprisefixed 

Yearfixed 

YES 

YES 

YES 

YES 

YES 

YES 

Observations 444 455 444 

R2 0.592 0.589 0.598 

Number of ID 38 38 38 

Note: *, * *, * * * respectively represent significant levels of 10%, 5%, and 1%; Standard error in parentheses. 

5.3. Heterogeneity Test 

5.3.1. Heterogeneity Test of the Nature of Property Rights 

Columns (1) and (2) of Table 5 examine the impact of digital infrastructure construction by 

grouping tourism enterprises according to different property rights. Results indicate that the 

promotion effect of digital infrastructure construction on state-owned tourism enterprises is 

significant at the 1% level, but not on non-state-owned tourism enterprises. Accordingly, digital 

infrastructure construction has heterogeneity in terms of tourism enterprises' property rights, 

proving Hypothesis H4a. Possibly, this is due to the fact that state-owned tourism enterprises are 

closely related to responding to the national call and following the national strategic plan to promote 

digital transformation. 

5.3.2. Heterogeneity Test of Size 

This paper divides the sample into large-scale and small-scale enterprises based on the median 

size of the enterprise. The results of Column (3) and Column (4) in Table 5 show that construction of 

digital infrastructure promotes digital transformation of small-scale tourism enterprises at a 

significance level of 1%, but does not significantly enhance large-scale tourism enterprises. It reflects 

the heterogeneity of digital infrastructure construction on tourism enterprises' digital transformation 

in terms of enterprise scale, and verifies the hypothesis H4b.This may be due to the fact that large-

scale tourism enterprises are already at the peak of their competitiveness, and their businesses, 

brands, personnel, and other aspects are already in a stable state. However, small-scale tourism 

enterprises are more likely to leverage the advantages of "It’s easier for a small boat to change its 

course" and adapt to the trend of digital development. Due to their flexibility, they are able to 

restructure their organizational structure, adjust personnel, and reengineer business processes in 

order to enhance their competitiveness. 

5.3.3. Heterogeneity Test of Growth Levels 

The growth of enterprises mainly reflects their ability to continuously increase value. This paper 

chooses Tobin's Q value to measure the growth of tourism enterprises. According to the median of 

Tobin’s Q value, tourism enterprises can be divided into high-growth enterprises and low-growth 

enterprises. Columns (5) and (6) of Table 5 show the impact of digital infrastructure construction on 

Digital transformation of tourism enterprises with different growth levels. According to the results, 

digital infrastructure construction promotes digital transformation at a significant level of 5% for 

high-growth tourism enterprises, but does not significantly promote digital transformation for low-

growth tourism enterprises. Consequently, it confirms the hypothesis H4c by showing that the 

construction of digital infrastructure affects tourism enterprises with different levels of growth 

differently. This is mainly because high-growth tourism enterprises have the opportunity to become 

more recognized and more invested within the market, and may be able to utilize sufficient funds in 

order to actively implement digital transformation in the face of the emergence of a digital 

infrastructure. 
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Table 5. Heterogeneity Test Results. 

 (1) (2) (3) (4) (5) (6) 

 SOE non SOE Small- 

scale 

Large- 

scale 

High-

growth 

Low-

growth 

Variables 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝑫𝒊𝒈𝒊𝒕 𝐷𝐼𝐷௜௧ 0.460*** -0.234 0.659*** 0.379 0.442** 0.233 

 (0.154) (0.302) (0.193) (0.370) (0.198) (0.266) 

Controls YES YES YES YES YES YES 

Constant -5.769* 3.338 -17.18*** -0.0684 -6.842** -9.988*** 

 (2.959) (4.048) (3.985) (3.636) (2.996) (3.414) 

Enterprisefixed YES YES YES YES yes YES 

Yearfixed YES YES YES YES YES YES 

Observations 326 118 216 228 218 226 

R2 0.596 0.741 0.623 0.514 0.582 0.564 

Note: *, * *, * * * respectively represent significant levels of 10%, 5%, and 1%; Standard error in parentheses. 

6. Research Conclusions and Policy Recommendations 

6.1. Research Conclusion 

Based on the resource orchestration theory, upper-echelons theory and the innovation theory, 

this paper establishes a theoretical framework for the impact mechanism of digital infrastructure 

construction on the digital transformation of tourism enterprises. And this paper evaluates A-share 

tourism enterprises listed between 2010 and 2021 based on a literature review and theoretical 

analysis, uses the "Broadband China" policy as a quasi-natural experiment, and employs the 

multiperiod double difference method to demonstrate the impact of digital infrastructure 

construction on the digital transformation of tourism enterprises. The main conclusions are as 

follows: 

First, the construction of digital infrastructure has a significant positive impact on the digital 

transformation of tourism enterprises. Even after the placebo test, the benchmark regression results 

continue to be valid, demonstrating that the promotion of digital infrastructure construction 

contributes significantly to the digital transformation of tourism enterprises. Second, the digital 

infrastructure construction indirectly affects the digital transformation of tourism enterprises by 

improving digital leadership and innovation abilities. On the one hand, the support of tourism 

enterprise managers is essential to the successful implementation of digital transformation. Managers 

of tourism enterprises have gained a deeper understanding of the external digital environment 

through the digital infrastructure construction, have actively engaged in digital strategic planning, 

and have finally implemented a digital strategy that promotes and realizes the digital transformation 

of tourism enterprises. On the other hand, the digital infrastructure construction will also enhance 

the innovation ability of tourism enterprises, and they will be able to innovate in a variety of areas 

such as technology application, product research and development, market updates, marketing 

innovation and management innovation, thus providing the driving force for digital transformation 

of tourism enterprises. Third, the study on heterogeneity has found that digital infrastructure 

construction has different impacts on the digital transformation of tourism enterprises with different 

characteristics, and has contributed significantly to the digital transformation of state-owned, small-

scale, and high-growth tourism enterprises. 

6.2. Policy Recommendations 

Based on the conclusions of this paper, the following suggestions are proposed: 
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First and foremost, at the national level, the digital infrastructure construction needs to be 

further improved. Digital infrastructure must be vigorously built and improved, new generation 

digital technologies such as 5G, cloud computing, blockchain, big data need to be laid out and 

implemented, a wide variety of digital application scenarios should be promoted for tourism 

enterprises, and the driving force behind their digital transformation must be enhanced. Second, 

differentiated digital infrastructure plans must be introduced. Digital infrastructure layouts should 

be precisely matched to solve the problems of various enterprises, and digital infrastructure 

construction should be dynamically planned in order to enhance the effectiveness and influence of 

digital infrastructure construction and application. For example, implement policy guidance based 

on the actual situation of non-state-owned tourism enterprises, strengthen the concept of 

digitalization of non-state-owned tourism enterprises, and stimulate non-state-owned tourism 

enterprises to make full use of digital infrastructure for multi-faceted digital transformation. 

At the enterprise level, the first step is to enhance the digital leadership of tourism enterprise 

managers. To obtain a competitive advantage in the era of digital economy, tourism enterprises must 

transform their businesses digitally, and strengthening digital leadership is the prerequisite for 

promoting the digital transfer of tourism. On the one hand, to ensure effective implementation of 

relevant digital business plans, tourism enterprises can hire positions such as Chief Data Officers and 

Chief Technology Officers who can provide professional technical knowledge. On the other hand, 

comprehensive digital leadership can also be strengthened from various aspects such as digital 

communication, digital socialization, digital transformation, digital teams, and digital trust. 

Secondly, improve the innovation capabilities of tourism enterprises. The full investment in digital 

infrastructure of the country has resulted in a digital dividend for tourism enterprises, which should 

be achieved by utilizing technology application, changing business models, optimizing business 

processes, etc., to increase innovation and achieve digital transformation. 

The research object of this article is listed tourism enterprises, which are limited by the sample 

size, making it difficult to reflect the actual situation of tourism enterprises with weak economic 

strength and not listed on the market. In view of this deficiency, in-depth research can be conducted 

through questionnaires or case studies in the future. In addition, the internal and external 

environment will also have an impact on the digital transformation of tourism enterprises. Due to the 

lack of data, this paper mainly considers the influencing factors at the enterprise level, and does not 

introduce the influencing factors at the city level, such as the degree of openness, urbanization rate, 

foreign investment, into the benchmark model. However, the follow-up research on how factors at 

the city level affect the digital transformation of tourism enterprises is also worthy of in-depth 

discussion. 

Author Contributions: Conceptualization, J.S., Y.Z. and Y.X.; methodology, J.S., Y.Z. and Y.X.; investigation, 

J.S., Y.Z. and Y.X.; resources J.S., Y.Z. and Y.X.; writing—original draft preparation, J.S. and Y.Z.; writing—

review and editing, J.S. and Y.X.; supervision, J.S.; project administration, J.S.; funding acquisition, J.S. All 

authors have read and agreed to the published version of the manuscript. 

Funding: This research was funded by National Social Science Fund of China (Grant No. 22BJY253). 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study. 

Data Availability Statement: Data available in a publicly accessible repository. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Sobaih, AEE, Hasanein, AM, Elshaer, I., & Abdelaziz, AS. Responses to covid-19: the role of performance 

in the relationship between small hospitality enterprises' resilience and sustainable tourism development. 

International Journal of Hospital City Management. 2021, 94, 102824. https://doi.org/10.1016/j.ijhm.2020.102824 

2. Luke Okafor, Usman Khalid & Laura Elizabeth Moreno Gama. Do the size of the tourism sector and level 

of digitalization affect COVID-19 economic policy response? Evidence from developed and developing 

countries. Current Issues in Tourism. 2023, 26, 3040-3063. http://doi.org/10.1080/13683500.2022.2107898 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2023                   doi:10.20944/preprints202312.1979.v1

https://doi.org/10.20944/preprints202312.1979.v1


 17 

 

3. MA Hitt, RD Ireland, DG Sirmon, & CA Trahms. Strategic entrepreneurship: Creating value for 

individuals, organizations, and society. Academy of Management Perspectives. 2011, 25, 57-75. 

https://doi.org/10.5465/AMP.2011.61020802 

4. Sirmon D, Hitt, & Ireland. Managing Firm Resources in Dynamic Environments to Create-Value: Looking 

Inside the Black Box. Academy of Management Review. 2007, 32, 273-292. 

https://doi.org/10.5465/AMR.2007.23466005 

5. Chadwick C, Super, & K. Kwon. Resource Orchestration in Practice: CEO Emphasis on SHRM, 

Commitment-based HR systems, and Firm Performance. Strategic Management Journal. 2015, 36, 360-376. 

https://doi.org/10.1002/smj.2217 

6. DC Hambrick & PA Mason. Upper echelons: The organization as a reflection of its top managers. Academy 

of Management Review. 1984, 9, 193-206. https://doi.org/10.5465/AMR.1984.4277628 

7. Schumpeter, JA, & Opie, R. The theory of economic development: an inquiry into profits, capital, credit, 

interest, and the business cycle. Harvard University Press.1934. 

8. Ma Qingshan, He Lingyun & Yuan Enyu. Emerging infrastructure construction and upgrading of urban 

industrial structure——a quasi-natural experiment based on the "Broadband China" pilot. Finance and 

Economics. 2021, 1, 76-90. https://kns.cnki.net/kcms2/article/abstract?v=pFbCq-yO4FDNtrfR-

UDPPv4pJ3uo3-

Hxo85Awdd47SbB0kmMlgPcUm2ItyAna_Q5S2UWiCYZRV44HFBXz9Z6YvpJubDTPSYUxBRedoTcollA

OGKkG_ZPiyHXCoHxmYZttuWhMO-qEQfXctbx6yvkLQ==&uniplatform=NZKPT&language=CHS 

9. Cepa, JJ, Pavón, RM, Alberti, MG, Ciccone, A., & Asprone, D. A Review on the Implementation of the BIM 

Methodology in the Operation Maintenance and Transport Infrastructure. Applied Sciences. 2023, 13, 3176. 

https://doi.org/10.3390/app13053176 

10. Han, D., Ding, Y., Shi, Z., & He, Y.. The impact of digital economy on total factor carbon productivity: the 

threshold effect of technology accumulation. Environmental Science and Pollution Research International. 2022, 

29, 55691-55706. https://doi.org/10.1007/s11356-022-19721-x 

11. Deng Rongrong & Wu Yunfeng. Sharing Blessings: Urban Digital Infrastructure Construction and 

Economic Inclusive Growth. Journal of Shanghai University of Finance and Economics. 2023, 25, 3-18. 

https://doi.org/10.16538/j.cnki.jsufe.2023.01.001 

12. Yuan Hang & Zhu Chengliang. Has Digital Infrastructure Construction Accelerated the Transformation 

and Upgrading of China's Industrial Structure?——A Quasi-Natural Experiment Based on the "Broadband 

China" Strategy. Exploration of Economic Issues. 2022, 483, 118-133. 

https://kns.cnki.net/kcms2/article/abstract?v=pFbCq-

yO4FAI8OBC2di01dcxNdIWi3vPKttswf7OiLaxzViUnCCKCk6unyoeVELTGMQ8FfjeHKaRc44MDkhsR6-

kYhWDtCskTR8bz17sv4SuXOUa4u2KgDATPA8e5I8cCe0ti5v2kDkY7NISiF7whw==&uniplatform=NZKP

T&language=CHS 

13. Guo Jinhua, Guo Mengnan & Guo Shufen. How does the construction of digital infrastructure affect the 

total factor productivity of enterprises? ——A Quasi-Natural Experiment Based on the "Broadband China" 

Strategy. Securities Market Herald. 2021, 347, 13-23. https://kns.cnki.net/kcms2/article/abstract?v=pFbCq-

yO4FAP2JudAQRspvvwuvec9PoNZdicHNBNk9kaotrfG7OwovwsfMwft7tV8e-5Ap2LsofQYWfWB-

IWspr1gZhRga6OLTWJZ78YXdBsq-1ZL_jEeVPJ0--

FyAUrJhDKTCUqOpeE8aq2_RYfMw==&uniplatform=NZKPT&language=CHS 

14. Zheng Yu. Exploration on the Impact Mechanism of Digital Infrastructure Construction on Enterprise 

Innovation——An Empirical Test Based on the Quasi-Natural Experiment of the "Broadband China" 

Strategic Pilot. Journal of Central University of Finance and Economics. 2023, 428, 90-104. 

https://doi.org/10.19681/j.cnki.jcufe.2023.04.008 

15. Jin Huan, Wei Jiali & Yu Lihong. Can network infrastructure construction help enterprises transform and 

upgrade——A quasi-natural experiment from the "Broadband China" strategy. Industrial Economics 

Research. 2021, 115, 73-86. https://doi.org/10.13269/j.cnki.ier.2021.06.006 

16. Liu Peilin, Liu Yingchao, Yang Liguo & Li Xuejing. Digital dissemination of traditional village landscape 

gene and its tourism value enhancement——Taking Zhang Guying Village as an example. Economic 

Geography. 2022, 42, 232-240. https://doi.org/10.15957/j.cnki.jjdl.2022.12.025 

17. Zhang Beier, Wang Hong & Li Yuan. Investigation and promotion strategy of digitalization level of health 

care tourism industry. Economic Aspects. 2022, 445, 112-117. https://doi.org/10.16528/j.cnki.22-

1054/f.202212112 

18. Li N, Liu Z, & Zhang X. A Study on the Impact of Dynamic Visitor Demand on the Digital Transformation 

of Enterprises—Considerations Based on the Regional Innovation Environment and the Level of Big Data. 

Sustainability. 2022, 15, 261. https://doi.org/10.3390/su15010261 

19. Zhao Tao, Zhang Zhi & Liang Shangkun. Digital Economy, Entrepreneurial Activity and High-quality 

Development——Empirical Evidence from Chinese Cities. Management World. 2020, 36, 65-76. 

https://doi.org/10.19744/j.cnki.11-1235/f.2020.0154 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2023                   doi:10.20944/preprints202312.1979.v1

https://doi.org/10.20944/preprints202312.1979.v1


 18 

 

20. Ghani E, Goswami AG, & Kerr W R. Highway to success: The impact of the Golden Quadrilateral project 

for the location and performance of Indian manufacturing. The Economic Journal. 2016, 126, 317-357. 

https://doi.org/10.1111/ecoj.12207 

21. Danilo Pesce, Paolo Neirotti & Emilio Paolucci. When culture meets digital platforms: value creation and 

stakeholders’ alignment in big data use. Current Issues in Tourism. 2019, 22, 1883-1903. 

https://doi.org/10.1080/13683500.2019.1591354 

22. Avolio BJ, Kahai S, & Dodge G E. E-leadership: Implications for theory, research, and practice. The leadership 

quarterly. 2000, 11, 615-668. https://doi.org/10.1016/S1048-9843(00)00062-X 

23. Roman AV, Van Wart M, Wang XH, et al. Defining e-leadership as competence in ICT-mediated 

communications: an exploratory assessment. Public Administration Review. 2019, 79, 853-866. 

https://doi.org/10.1111/puar.12980 

24. Larjovuori R L, Bordi L, Heikkilä-Tammi K. Leadership in the digital business transformation. Proceedings 

of the 22nd International Academic Mindtrek Conference. 2018, 212-221. 

http://dl.acm.org/doi/10.1145/3275116.3275122 

25. Zhang, L.; Jimenez, A.; Ordeñana, X.; Choi, S. Corporate Decision on Digital Transformation: The Impact 

of Non-Market Factors. Sustainability. 2023, 15, 16628. https://doi.org/10.3390/su152416628 

26. Huang, D.; Gao, Q.; Peng, C.; Yang, K.; Liu, R. A Study on the Impact of Different Organizational Levels 

on Digital Transformation in Enterprises. Sustainability. 2023, 15, 16212. 

https://doi.org/10.3390/su152316212 

27. Hirshleifer J. The private and social value of information and the reward to innovative activity. American 

Economic Review. 1971, 61, 561-574. https://doi.org/10.2307/1811850 

28. Hirshleifer J. Economics of information: where are we in the theory of information? American Economic 

Review. 1973, 63, 31-39. 

29. Freeman C. Networks of innovators: A synthesis of research issues. Research Policy. 1991, 1, 499-514. 

https://www.sciencedirect.com/science/article/abs/pii/004873339190072X?via%3Dihub 

30. Dyer J H, Gregersen HB, Christensen C M. The innovator's DNA. Harvard Business Review. 2009, December, 

61-67. 

31. Wang Hongming, Sun Pengbo & Guo Huifang. How can digital finance empower the digital 

transformation of enterprises?——Empirical evidence from listed enterprises in China. Finance and 

Economics Series. 2022, 1, 3-13. https://doi.org/10.13762/j.cnki.cjlc.20220311.001 

32. Sun Juncheng & Li Hengyu. Dynamic optimization of network infrastructure construction and corporate 

financing constraints—a quasi-natural experiment based on the "Broadband China" pilot policy. Scientific 

Decision Making. 2022, 305, 59-76. https://kns.cnki.net/kcms2/article/abstract?v=pFbCq-

yO4FCXLz6GnLEfZKejiF-AVSHG30DppNFzsc-

ewVQi9Iv_iO2DbDoiOqPIAzf8V4DRE6gt7r00Wl4dBs5NMHC_ThS6uQNs2k5XXt3SFGCYKFE6KF0nvW

evmB18vcRoRB5puB6mE97_EAUj1g==&uniplatform=NZKPT&language=CHS 

33. Qiu Yangdong. Network infrastructure construction drives the digital transformation of territorial 

enterprises——a quasi-natural experiment based on the "Broadband China" pilot policy. Economics and 

Management, 2022, 36, 57-67. https://kns.cnki.net/kcms2/article/abstract?v=pFbCq-yO4FDajaTt8g-

jBhSQc3oj3uJ-w-D1399AyCVAZ_LRA8NmmQ1onpyPzBkG-

S4Rh3hTSxoq01g71I4vr4Sd9luONopgNJ_zU4O8zrsNiirt4FwreaHpB2mskckrFmJZnRk__Exa-

h_5h3QifQ==&uniplatform=NZKPT&language=CHS 

34. Jacobson LS, Lalond RJ, & Sullivan D G. Earnings losses of displaced workers. American Economic Review. 

1993, 83, 685-709. https://doi.org/10.2307/2117574 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2023                   doi:10.20944/preprints202312.1979.v1

https://doi.org/10.20944/preprints202312.1979.v1

