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Abstract: This paper examines the impact of digital governance on entrepreneurial activity in
relatively poor areas from both theoretical and empirical perspectives. Our study is twofold. First,
we utilize a economic geography model to theoretically analyze the influence of digital governance
on regional entrepreneurial endeavors and develop research hypotheses. Second, using county
panel data from Tibet spanning from 2001 to 2021, we empirically examine the influence of digital
governance on entrepreneurial activity. The results show that digital governance can significantly
increase regional entrepreneurial activity, and that the effect exhibits an upward and then a downward
trend over time, with some spatial spillover effects. We argue that differences in regional network
infrastructure are an important heterogeneity factor affecting digital governance’s ability to increase
entrepreneurial activity. Our conclusions remain robust to various tests.

Keywords: digital governance; entrepreneurship; relatively poor areas; new economic geographies

1. Introduction

With rapid economic growth and urbanization, China has entered a new phase of
economic growth, structural adjustment, and stimulus digestion. As a key element linking
employment and technological progress, entrepreneurial activities are not only an impor-
tant means to promote technological progress, enhance production efficiency, and drive
economic growth but are also an effective way to achieve the goal of full employment
and solve employment problems. According to publicly data, there will be nearly 9 mil-
lion newly created enterprises in China in 2022, and the number of market entities will
increase from 55 million in 2012 to 170 million in 2022, which indicates that China’s “mass
entrepreneurship” has achieved significant results. Although the number of newly created
enterprises is increasing, the growth rate of these start-ups is actually on a downward trend
compared to the overall surge in new business ventures. Under such circumstances, society
must accelerate the transformation of the development mode, provide a better external
environment for entrepreneurial activities, and inject a strong and sustained impetus for
entrepreneurial activities. At this stage, digital governance is becoming a key force in
reshaping China’s urban development landscape [1]. With continuous advancements in
digital governance, all kinds of resources in cities can be more fully integrated, which is a
force that cannot be ignored to further promote entrepreneurial activities in China.

Scholars have conducted extensive research on regional entrepreneurial activity in
recent years, revealing a multitude of factors that impact such activity. The level of
entrepreneurial activity in a given region is influenced by both the level of skills and
endowments of local entrepreneurs themselves [2–5], as well as the level of local infras-
tructure development [6,7], business environments [8,9], and other external conditions.
In terms of the impact of entrepreneurs’ own skill endowment on entrepreneurship, the
level of entrepreneurs’ own professional skills will inevitably affect their entrepreneurial
behavior. In addition, existing research suggests that the financial literacy possessed by
entrepreneurs [10], digital literacy [11], and their family background [12] have a significant
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impact on entrepreneurial activity. The impact of the level of infrastructure development
in a region on entrepreneurial activity has also been focused on by academics. Existing
research primarily focuses on exploring the impact of information infrastructure, net-
work infrastructure, and digital infrastructure on entrepreneurial activity. As network
infrastructure continues to undergo improvements and new social networks emerge, the
internet plays a positive role throughout the process of entrepreneurial activities [13]. Meng
Hongwei et al. discovered that the development of information infrastructure can fos-
ter an increase in regional digital entrepreneurial activity by facilitating the diversified
agglomeration of digital economy industries [14]. Liu Yajun et al. conducted a study
focusing on the cities participating in the Broadband China Pilot Policy. Their findings
revealed that the establishment of network infrastructure holds a crucial role in fostering re-
gional entrepreneurial activity [15]. Digital infrastructure can link digital resources to SME
growth [16]. Li Qirong et al. found that digital infrastructure development further enhances
regional entrepreneurial activity, mainly by improving regional innovation levels [17].

As further research related to regional entrepreneurial activities progresses, an in-
creasing number of scholars are realizing that the influence of digital governance on these
activities cannot be disregarded [18]. At this stage, digital technologies have now become
an integral part of citizens’ engagement with the state [19]. Digital resources are naturally
sustainable [20], and digital governance is continuously shaping and reshaping the relation-
ship between citizens and administrations. Through socio-technical systems, data, services,
technologies, and people are being brought together, empowering citizens to independently
create public value in response to evolving societal needs [21]; for example, in Indone-
sia, where civil servants can better manage the developing country’s creative economy
through the Digital Innovation Co-Creation Programme [22]. Digital governance can also
be a good way to reconcile the relationship between resource utilization and economic
growth [23]. Simultaneously, certain scholars have highlighted the deficiencies of digital
governance. For instance, those who examined the criminalization of digital violence in
Mexico contended that such criminalization poses a threat to the human rights of politically
active women [24]. Additionally, through their study of the digitization of the Australian
nation, scholars have found that pernicious foreign entities are taking advantage of this phe-
nomenon of digital age governance that weakens democracy through information warfare
operations [25]. Regarding the impact of digital governance on regional entrepreneurial
activities, existing studies demonstrate that digital governance can considerably enhance re-
gional entrepreneurial activity. From a macro perspective, digital governance can optimize
the business environment for enterprises and reduce the cost of entrepreneurship [26]. The
promotion of digital governance represents a crucial aspect of the Chinese government’s
governance reform, and the establishment of a digital government has a substantial impact
on urban entrepreneurship. By reducing systemic transaction costs and perceptions of un-
certainty, it significantly contributes to urban entrepreneurial activity [27–29]. From a micro
perspective, digital governance can reduce the threshold of corporate entrepreneurship,
enabling more entrepreneurs to start small and micro enterprises, which in turn improves
the level of regional entrepreneurship [30]. China’s digital governance has made signifi-
cant profress in several areas, including the application of big data platforms, user-side
app promotion, the integration of “digital + grid” governance, and digital points system
governance. This progress has changed traditional entrepreneurial models and created
numerous opportunities for public entrepreneurship [31,32].

By analyzing the impact of digital governance on entrepreneurial activity and identi-
fying specific impact mechanisms, scholars are trying to explore ways to promote regional
entrepreneurial activity in a longer-lasting and more sustainable manner. Nonetheless, the
data samples used in most of the studies are mostly based on developed cities or relatively
developed regions. A small number of scholars also pay attention to entrepreneurial activi-
ties in relatively less-developed areas and some areas with large gaps between the rich and
poor [33,34]. Not only is China among the fastest-growing nations in the world regarding
digital governance, but its progress in digital infrastructure, particularly the advancement
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of digital governance-linked amenities in relatively poor rural regions, remains unparal-
leled among numerous developing countries. Tibet, located in the southwestern part of
China and known as the “Roof of the World”, is the most typical relatively poor region,
which is an ideal case to study how digital governance affects entrepreneurial activities
in relatively poor areas. In this regard, using the county panel data of Tibet from 2001 to
2021 as a research sample, this study investigates the influence of digital governance on
regional entrepreneurial activities within the framework of the National Pilot City Policy
for Information Beneficence project. The goal is to contribute valuable insights and effective
methods to international entrepreneurship and innovation-related research. The contribu-
tions of this paper are as follows: firstly, most studies lack micro-theoretical analyses of
how digital governance affects regional entrepreneurial activity. This paper attempts to
introduce digital governance policies within the framework of new economic geography to
theoretically analyze the impact of digital governance on regional entrepreneurial activity.
Secondly, although significant progress has been made in China-specific studies on digital
governance-related research, most of the studies exclude Tibet from their data samples.
As a typical relatively poor region, Tibet was included in the scope of “National Pilot City
of Information Beneficence” as early as 2014, which was 10 years ago, and the impact of
digital governance on entrepreneurial activities in various regions of Tibet should not be
ignored. In addition, whether digital governance has a certain spillover effect has not
been sufficiently researched in the academic world, and this study concludes that digital
governance has a certain spillover effect based on theoretical analyses. Based on theoretical
analyses, we believe that digital governance has certain spatial positive externalities, and
this is verified by empirical tests.

2. Theoretical Background and the Model
2.1. Theoretical Assumptions and Background

Entrepreneurship and innovation constitute a significant driving force for promoting
economic development in underdeveloped and relatively poor regions. Enhancing gov-
ernment digital governance can effectively contribute to shaping policies that are essential
for labor and economic advancement [13], as well as organizing diverse entrepreneurial
resources more efficiently and rationally [9]. The enhancement of government digital gov-
ernance necessarily entails improving information infrastructure, elevating regional human
capital, and establishing diverse digital platforms. By upgrading information infrastructure,
the influence of geographical distance on entrepreneurial endeavors is significantly dimin-
ished. Furthermore, elevating the human capital level offers a more potent driving force
for regional entrepreneurial activities. The development of digital platforms, particularly
the creation of big data resource sharing platforms, permits continuous optimization of the
region’s entrepreneurial paradigm [3,7,14]. Tibet’s digital governance reform centers on
Lhasa and is spread throughout the region. Digital governance in Tibet has had a significant
positive impact on entrepreneurial activities by vigorously improving information infras-
tructure. First, by strengthening the construction of network infrastructure, especially the
coverage of optical broadband and mobile networks, entrepreneurs can more easily obtain
information, conduct market research, and carry out online business. The establishment of
the data center provides a strong computing and storage capacity for start-ups, supports
big data analysis and cloud computing applications, and improves the technical ability and
competitiveness of enterprises. In addition, the improvement of information infrastructure
has also promoted the development of e-commerce platforms, providing entrepreneurs
with new sales channels, especially helping farmers, herdsmen, and small and micro enter-
prises to sell products on the internet and expand market coverage. The popularization of
digital financial services also benefits from the improvement of information infrastructure,
providing entrepreneurs with convenient payment and financing channels and solving the
problem of capital shortage.

New economic geography and center–periphery theory are our theoretical founda-
tions [35]. We consider the realities of digital transformation in Tibet and introduce a
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heterogeneous distribution function of population and digital infrastructure into the clas-
sical new economic geography model. Studying the impact of digital governance on
entrepreneurial activities in Tibet using the new economic geography model is highly
valuable. This approach not only enriches and broadens the research scope of economic
geography and entrepreneurship but also offers a scientific foundation for the govern-
ment to craft and refine digital governance policies. These insights can steer the judicious
allocation of resources and foster balanced regional development. The findings can em-
power entrepreneurs and businesses to devise more impactful strategies, bolstering their
competitiveness. Simultaneously, this investigation sheds light on Lhasa’s pivotal role as
a digital governance hub in driving regional entrepreneurship. It also aids in bridging
the urban–rural digital divide, elevating residents’ quality of life and advancing Tibet’s
sustainable progress.

The assumptions are as follows: there are two sectors, agriculture and industry. The
agricultural sector is a sector with constant returns to scale, producing homogeneous
agricultural products. The agricultural product market is a fully competitive market. The
industrial sector is a sector with increasing returns to scale, using labor as fixed and variable
input factors to produce heterogeneous industrial products. The industrial product market
is a monopolistic competitive market. All citizens have the same preferences. The utility
function of representative consumers is a two-tier utility function. The first tier is the Cobb–
Douglas utility function, and the second tier is the CES utility function for differentiated
industrial products.

We designed a strip-shaped area centered around city B, extending for a length of
2 f . We postulated the presence of 2R − 1 non-core cities evenly spaced within this region.
Based on this framework, we constructed a model encompassing 2R cities, divided into two
sectors and composed of two elements (for simplicity, we assumed a single core city). Given
that digital infrastructure radiates outward from the core city B, the level of infrastructure
development decreases with increasing distance from the core. Therefore, The formula for
determining the digital infrastructure construction level in region r is as follows:

ϕ(r) =
δe−

r2
2

√
2π

(1)

Furthermore, presuming that the regional population is distributed with a dense con-
centration in core cities and a sparse concentration in marginal areas, the density function
ϕ(r) and the probability function of population distribution F(r) can be represented by the
following equation:

φlr =
1√
2π

e−
r2
2 , F(r) =

∫ r

−∞
φlrdr (2)

Furthermore, we postulate that the circulation cost remains uniform when all products
move within the designated strip area. For products originating outside this region, we
hypothesize the existence of an additional fixed transaction cost, denoted as τ, upon their
inflow. By incorporating this hypothesis with Equation (2), we deduce that the city’s
population can be represented by the following equation:

Lr = L
[

F
(

r +
f
R

)
− F(r)

]
= L

∫ 1√
2π

e−
r2
2 dr (3)

Based on the conclusion drawn from the center–periphery model, the equilibrium
number of enterprises in city r is determined as follows:

nr =
1

σ f
L
∫ r+ f

R

r

1√
2π

e−
r2
2 dr (4)
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2.2. Impact of Digital Transformation on Entrepreneurial Activities

We assess the influence of entrepreneurial endeavors in a city situated in the strip area,
designated as a pilot for digital transformation. This pilot city provides a viable option
for study. Presuming that being a digital transformation pilot city can lower production
expenses for businesses through various means, thereby affecting the pricing of their
products, we are presented with two choices for products originally sourced from outside
the city: either continue importing them, with the cost of imported goods being τp, or
opt for local production. Referring to Equation (1), the pricing model for products in the
digitally transforming city rT is represented by the equation below:

pT
r =

√
2πδ−1e

r2
2 e(r−rT)

2
p (5)

Once pT
r < τp is established, locally produced products will attain market advantages,

enabling new enterprises to thrive and invigorate local entrepreneurial activity. More
specifically, we arrive at the following prerequisites:

r1 =
2rT−

√
6 ln

(
τ

δ−1√2π

)
−2r2

T

3 , r1 =
2rT+

√
6 ln

(
τ

δ−1√2π

)
−2r2

T

3
0 < r < r1 or r2 < 2 < f

r1 < r < r2

pT
r = τp

pT
r < τp

pT
r > τp


(6)

Cities situated at a distance greater than or equal to r1 and less than or equal to r2 from
the central city B in the strip region tend to opt for establishing new enterprises locally,
whereas other cities prefer importing products from beyond the region. Based on the above
analysis, we propose the following hypotheses to be tested:

Hypothesis 1. Digital governance can enhance entrepreneurial dynamism in Tibet.

Hypothesis 2. The effects of digital governance on entrepreneurial dynamism in a region are
related to the level of previous digital infrastructure development in the region.

Hypothesis 3. The impact of digital governance on regional entrepreneurial vitality has a certain
spatial spillover effect.

3. Methods
3.1. Empirical Models

In 2014, Lhasa City was designated as a national pilot city for information benefi-
cence [36], effectively serving as a quasi-natural experiment. In this paper, we use the
double difference method to estimate the impact of the pilot information beneficence policy
on regional entrepreneurial activity. Considering that Tibet’s geographic environment and
economic development situation are quite different from those of other provinces and
regions, we select the districts and counties of Lhasa City as the experimental group and
the counties and districts of other cities and municipalities in Tibet as the control group.
By keeping other factors constant, the double difference method can be utilized to assess
whether there is a noteworthy disparity in regional entrepreneurial activity between the
experimental and control groups, both prior to and following the implementation of the
pilot policy for information benefits. Therefore, the model form is set as follows:

Yct = β0 + β1DIDct + β2treatmentc + β3 postt +
4+k

∑
m=4

βmcontrolm + ηc + γt + εct (7)

where Y is the dependent variable, i.e., entrepreneurial activeness in the county area, and
DIDct is the core explanatory variable, defined as DIDct = treatmentc × postt. In the
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sample period, treatmentc = 1 if county (district) c is designated as a pilot policy area for
information benefiting, and 0 otherwise. postt = 1 when t ≥ 2014, and 0 otherwise. In this
paper, the experimental group is the districts and counties under the jurisdiction of Lhasa
city, and the control group is the other districts and counties in Tibet. The subscripts c and
t denote counties and years, respectively; control is a control variable that includes other
factors that can affect regional entrepreneurial activity; ηc denotes county fixed effects,
which control for individual factors that affect entrepreneurial activity but do not vary
over time and are unobservable; γt is a time-fixed effect, which controls for factors that
vary over time but not individually and that have an effect on entrepreneurial activity. For
the double-difference model, one of the criteria for selecting control variables is to ensure
that, after controlling for these variables, the experimental and control groups meet the
ex-ante parallel trend assumption. For this reason, we control for time fixed effects from
2002 to 2012 in the actual regression, and εct is a random error term. Considering that
the actual Tibetan counties (among them) still have some differences in various aspects
such as geography, resource endowment, and economic development, with reference to
Bertrand et al. [37], this paper adopts robust standard errors clustered in counties in all the
empirical regressions. The estimated coefficients represent the policy effects that are the
focus of this paper, and if they are significantly positive, they indicate that the pilot policy
of information benefit is effective.

In order to test the heterogeneity difference in the pilot policy of information benefit,
this paper further extends on the basis of Equation (7) and constructs the following model:

Yct = β0 + β1DIDct × net f acc + β2DIDct + β3net f acc + β4treatmentc + β5 postt +
6+k

∑
m=6

βmcontrolm + ηc + γt + εct (8)

In Equation (8), net f acct is the degree of network infrastructure improvement of each
county (district) in the 3 years before the pilot policy started. Equations (7) and (8) focus on
the question of whether the effect of the pilot policy on information beneficence is affected
by the network infrastructure of counties (districts) prior to the implementation of the
policy heterogeneity.

We conducted a study to investigate whether the pilot policy effect spills over into the
neighboring districts of the experimental group. This paper sets a dummy variable nearc,
and in the sample period, the neighboring counties around the experimental group are set
to nearc = 1; otherwise it is 0. We define DIDct = nearc × postt and construct the following
econometric model:

Yct = λ0 + λ1DIDct + β2treatmentc + β3 postt +
4+k

∑
4

λmcontrolm + ηc + γt + εct (9)

In this case, the experimental group is the neighboring counties within a certain
distance around Lhasa City County. The control group is the counties (districts) within
the original control group, excluding the neighboring counties within a certain distance
around Lhasa City. In Equation (9), if λ1 is significantly positive, it signifies the existence of
a favorable spillover effect of the policy on adjacent areas.

3.2. Variable Declaration

Dependent variable: Since entrepreneurial activities will definitely involve the act of
company registration, we collated the business registration information of Tibetan counties
and districts from 2001 to 2021 and selected the logarithmic value of the number of business
registrations in each county in that year to measure the level of entrepreneurial activity in
the county.

Core explanatory variables: The explanatory variable presented in this paper is digital
governance, proxied by the double-difference variable DIDct of the Information for All Pilot
Policy Policy. Lhasa was established as a national pilot city for information beneficiaries
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from 2014. treatmentc and postt represent the policy group dummy variable and the
time dummy variable, respectively. During the sample period, if c counties (districts) are
designated as pilot policy areas for information beneficiaries, treatmentc = 1; otherwise, 0.
When t ≥ 2014, postt = 1 and 0 otherwise.

Control variables: Due to the large time span of the sample, in addition to the In-
formation Beneficiary Pilot Policy that affects county entrepreneurial activity, there exist
numerous confounding factors that can influence it. Thus, it is imperative to mitigate
the interference caused by these factors. Drawing on Liu Ruiming and Zhao Renjie [38],
Zhang Jun [39], Guo Feng and Xiong Ruixiang [40], Xu Ming and Liu Jinshan [41], Huang
Zhiping [42], and other scholars in related fields, this paper chooses the following control
variables: the logarithm of county per capita gross domestic product (pgdp) to adjust for
the influence of the county’s economic development level; the relative size of the county’s
fiscal expenditures and revenue to account for the impact of financial dependence (fin); the
ratio of the county’s fiscal expenditures to the regional gross domestic product to mitigate
the effects of government intervention (govspend); and finally, the ratio of the balance
of residents’ savings deposits to the county’s gross domestic product (GDP). To reflect
the impact of the savings rate (sav), the ratio of residents’ savings to the county’s GDP
is considered. The degree of industrial scale (industry) is determined by calculating the
logarithmic value of the total output value of industrial enterprises above a certain scale.

3.3. Data Description

The data originate from the China County (City) Social Statistics Yearbook, China
County Statistics Yearbook, the statistical database of the China Economic Information
Network, as well as the industrial and commercial enterprise registration database provided
by the State Administration for Industry and Commerce (SAIC). In the process of data
collation and splicing, samples with more missing dependent variables and main control
variables are deleted. Samples with individual missing data points are filled in using the
moving average method, ensuring balanced panel data for 60 counties and districts in Tibet
spanning from 2001 to 2021. Table 1 presents descriptive statistics for each variable.

Table 1. Descriptive statistics.

Variable Mean SD Min Max N

invwork cha 4.0353 2.1675 0.0010 8.7773 1260
did 0.0444 0.2062 0 1 1260

treatment 0.1167 0.3212 0 1 1260
post 0.3810 0.4858 0 1 1260

lnp gdp 9.4015 0.8385 6.8255 13.4757 1260
fin cha 17.8869 15.3661 0.6491 156.8297 1260

govspend
cha 0.7000 0.6612 0.0373 3.1678 1260

sav cha 0.2588 0.2652 0.0013 0.6352 1260
industry cha 7.1619 2.3114 0.0010 13.4455 1260

4. Results
4.1. Results of the Empirical Model

Columns 1 through 3 in Table 2 present the regression outcomes for Equation (7),
wherein all regressions account for the aforementioned control variables and employ robust
standard errors clustered at the individual level. Column 1 of Table 2 contains the basic
OLS regression results that do not control for individual fixed effects and time fixed effects,
with a regression coefficient of DIDct of 0.712, which is significantly positive at the 1% level.
Column 2 presents the regression control for individual fixed effects, with the regression
coefficient of treatment absorbed by the individual effects. The regression coefficient of
DIDct has a regression coefficient of 0.922, which remains significantly positive at the
1% level. The third column of the regression results controls for both individual and
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time effects, with a regression coefficient of 0.248 for DIDct. This is a significant decrease
compared to columns 1 and 2, but it is still significantly positive. Taken together, digital
transformation has a significant contribution to entrepreneurial activity in Tibetan counties,
and on average, counties that have undergone digital governance increase their county
entrepreneurial activity by 0.248 units. Therefore, Hypothesis 1 presented in this paper has
been verified.

Table 2. Empirical model estimate result.

VARIABLES 1 2 3 4

DID 0.712 *** 0.922 *** 0.248 * −0.705 ***
(0.255) (0.215) (0.149) (0.174)

DID × net f ac 1.105 ***
(0.111)

Control YES YES YES YES
State FE NO YES YES YES
Year FE NO NO YES YES

Observations 1260 1260 1260 1260
R-squared 0.595 0.727 0.856 0.768

Notes: *** p < 0.01. * p < 0.1.

4.2. Identification Test
4.2.1. Parallel Trend Test

Based on previous studies, it has been observed that the creation of pilot cities for
information benefits can significantly enhance entrepreneurial activity within the county.
However, there is a possibility that the conclusion may be influenced by omitted variables.
To ascertain the dependability of the double-difference identification approach presented
in this paper, we conduct the following identification test:

Parallel trend test: To confirm the ex-ante parallel trend and examine the presence
of any time lag effect related to the policy, this paper utilizes the event study method for
investigating the dynamic impact of establishing an information beneficence pilot city.
Specifically, the dependent variable in the following equation is estimated by substituting
DIDct in Equation (7), with dummy variables representing several years prior to and
following the implementation of the pilot policy for information beneficence.

Yct = β0 +
7

∑
−13

βsDs + β8treatmentc + β9 postt +
10+k

∑
m=10

βmcontrolm + ηc + γt + εct (10)

where D0 is a dummy variable for the year in which the Information Beneficiary Pilot
Policy began to be implemented. s is taken to be negative to denote s years before the
Information Beneficiary Pilot Policy was implemented, and positive to denote s years after
the Information Beneficiary Pilot Policy was implemented. Due to the long period in the
sample before the implementation of the pilot information beneficence policy, referring to
Zhang et al. [43], this paper sets the 7th year before the policy occurs as the benchmark
group. Figure 1 reports the size of the estimated parameters {β−13, β−12, . . . , β6, β7} and
the corresponding 95% confidence intervals. As can be seen from Figure 1, none of the
coefficient estimates were significant before the policy was implemented, while all of the
coefficient estimates passed the test of significance at the 5% level for 1 year of policy
implementation and beyond. The estimation results reveal two key findings. Firstly,
they suggest that the experimental group and the control group exhibited a comparable
parallel trend prior to the implementation of the policy. This means that the county’s
entrepreneurial activity in both groups followed a similar development trajectory. Secondly,
the results indicate that the policy’s impact initially increased, followed by a subsequent
decrease. However, it remained consistently positive throughout.
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Figure 1. Dynamic impact of pilot policies on information for the people.

4.2.2. Placebo Test

To eliminate the potential influence of unobservable omitted variables on the impact
of the Information Benefit Pilot Policy on entrepreneurial activity, this paper performs
an indirect test by randomly selecting seven samples from the complete dataset to form
the experimental group. We use the regression results of the 3rd column of Table 2 as
the baseline results for the placebo test and repeat the process 500 times. Figure 2 reports
the probability density distribution of the estimated coefficients. It can be found that the
estimated coefficients of random assignment are centrally distributed around zero, and the
estimated coefficients do not pass the significance test. This indicates that the estimated
coefficients of randomly selecting counties other than Lhasa City as the experimental group
for double-difference estimation are not significant, which implies that our benchmark
regression results are robust.

4.2.3. Analysis of Heterogeneity and Spatial Spillover Effects

Differences in the network infrastructure of each region before the implementation of
the pilot policy of information beneficence may lead to the policy effect showing different
impact strengths in different regions. Therefore, it is necessary to analyze the heterogeneity
for the baseline regression results. This paper constructs a dummy variable net f acc as
an approximate proxy for the network infrastructure construction in each county based
on the number of fixed telephone subscribers in the county in the third year before the
implementation of the policy. If the number of fixed telephone subscribers in a county
in 2011 is smaller than the median number of fixed telephone subscribers in all counties,
it is defined as an area with a low level of network infrastructure, and net f acc takes the
value of 0. Otherwise, it takes the value of 1. Equation (2) is empirically regressed, and the
regression results are shown in column 4 of Table 1. We find that the regression coefficient
of DIDct decreases to −0.705, which is significant at the 10% level, while the regression
coefficient of DIDct × net f acc is 1.105, which is significant at the 5% level. This result
suggests that the network infrastructure development within the experimental group of
counties with high levels is more affected by the pilot information welfare policy. Therefore,
Hypothesis 2 presented in this paper has been verified.



Sustainability 2024, 16, 7247 10 of 15

0
0

.2
0

.4
0

.6
0

.8
1

D
e

n
si

ty

−2 −1 0 1 2

Estimator

kernel = epanechnikov, bandwidth = 0.1026

Figure 2. A placebo test for pilot policies to provide information benefits.

In addition, we believe that the pilot policy of information benefit has certain spatial
spillover effects. For this reason, we draw on Cao Qingfeng (2020) [44], and take the
counties of Lhasa City as a reference. We select the counties whose minimum distances
from these counties are in the range of 0–50, 50–100, 100–150, 150–200, 200–250, 250–300,
300–350, and 350–400, respectively, A total of 9 groups of counties within 400–450 km are
used as experimental groups for double difference regression, and the regression equation
is shown in the following equation, where βd is the coefficient we are interested in.

Yct = β0 + ∑ βdDd + α1treatmentc + α2 postt + ∑ βmcontrolm + ηc + γt + εct (11)

Figure 3 reports the estimation results of the coefficient βd. Specifically, with the
increase in the distance to the pilot counties of information beneficence, the driving effect of
the pilot policy of information beneficence on the entrepreneurial activity in the neighboring
counties (districts) will show a tendency to become smaller, then larger, and then smaller.
According to the conclusion of the classic new economic geography, the development
of a city has a siphon effect rather than a spillover effect on the cities within a certain
range of the neighborhood. Combined with Figure 3, it can be seen that the pilot policy of
information beneficence reduces the entrepreneurial activity of other counties in the range
of 100–200 km in the surrounding area and has a significant impact on the entrepreneurial
activity of the neighboring counties in the range of 200–400 km in the surrounding area. The
spatial spillover effect of the Information Beneficence Pilot Policy is no longer significant
after exceeding 400 km. Therefore, Hypothesis 3 presented in this paper has been verified.
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Figure 3. Spatial spillover tests for pilot policies on information for people.

4.2.4. Other Robustness Tests

To enhance the reliability of the baseline regression outcomes, this paper delves deeper
into the effects of pilot information beneficence policies on entrepreneurial activity by em-
ploying the PSM-DID methodology. Initially, the likelihood of each county being designated
as an information beneficence pilot region is predicted through the utilization of control
variables outlined in the preceding section (via logit regression). Subsequently, various
matching techniques—including radius matching, kernel matching, and nearest-neighbor
matching—are applied to identify a suitable control group for the counties that have been
actually chosen as pilot regions. This rigorous process ensures minimal disparities between
the treatment and control groups prior to the implementation of the pilot program, thereby
significantly reducing any potential experimentation bias arising from sample self-selection
issues. Then, on this basis, double difference estimation is performed to obtain more robust
results. The regression results are shown in Table 3. Columns (1)–(3) present the estimation
results obtained through radius matching, kernel matching, and nearest-neighbor match-
ing, respectively. Evidently, the estimated coefficients, signs, and significance levels across
these various matching methods align consistently with the benchmark regression results
tabulated in Table 2. Thus, the Information Benefit Pilot has a significant positive impact
on entrepreneurial activity.

The benchmark results are further checked for robustness using the entropy balance
method, which, unlike PSM-DID, is able to simultaneously control the multidimensional
balance of covariates of the samples in the treatment and control groups. It can simulta-
neously take into account the first-order moments, second-order moments, third-order
moments, and crossover moments of the covariates. Thus, it enables the two samples to
be accurately matched. Column (4) of Table 3 reports the double difference estimation
results of entropy-balanced matching. It can be seen that the estimated coefficients of
entropy-balanced matching are larger than those of PSM-DID, but the difference is not
significant. The sign and significance are consistent with the benchmark results, which
once again verifies the robustness of the conclusions of this paper.
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Table 3. Model estimate results.

VARIABLES 1 2 3 4

DID 0.429 *** 0.425 *** 0.418 *** 0.564 ***
(0.160) (0.153) (0.156) (0.131)

Control YES YES YES YES
State FE NO YES YES YES
Year FE NO NO YES YES

Observations 1022 1015 1100 1155
R-squared 0.881 0.856 0.856 0.864

Notes: *** p < 0.01.

5. Main Conclusions and Recommendations
5.1. Main Conclusions

This paper constructs a new economic geography model to analyze the impact of
digital transformation on entrepreneurial activity at the theoretical level. The theoretical
analysis suggests that digital transformation can promote regional entrepreneurial activity
and proposes relevant hypotheses to be tested.

Based on the panel data of Tibetan counties from 2001 to 2021, the impact of digi-
tal transformation on regional entrepreneurial activities is examined using the double-
difference estimation method with the quasi-natural experiment of “National Pilot Pol-
icy of Information Benefiting the People”. The empirical study finds that urban digital
transformation can indeed increase regional entrepreneurial activity. According to the
regression coefficient, digital transformation can promote regional entrepreneurial activity
by 0.248 units on average. This empirical result confirms Hypothesis 1. The better the
urban network infrastructure before digital transformation, the better the policy effect. This
empirical result confirms Hypothesis 2. Second, using event analysis, we find that the
effect of digital transformation on entrepreneurial activity is somewhat persistent at the
time level, which is manifested in a gradual increase of the effect in the four years after
the implementation of the policy, followed by a decrease. In addition, we find that the
effect of digital transformation on entrepreneurial activity has a certain spatial spillover
effect, which is negative within 100–200 km of the pilot city and positive within 200–400 km.
This empirical result confirms Hypothesis 3. In line with our research findings, certain
scholars have also discovered the influence of China’s digital government policies on en-
trepreneurial activities using city-level data. They also confirmed that government digital
governance significantly and positively affects entrepreneurial endeavors [45]. However,
they did not perform a deeper heterogeneity test of the empirical outcomes and neglected
to explore the spatial spillover effects of digital governance on such activities.

5.2. Recommendations

First, we should summarize the experience of the “Information for the People Pilot
City” in Tibet and expand the scope of the pilot project. Our findings show that the digital
transformation of cities has a significant effect on entrepreneurial activity. Therefore, it is
necessary to summarize the experience and further improve the top-level design, strengthen
the institutional design of policies in terms of data sharing, digital governance, and precise
services, and accelerate the digital transformation of other regions to continuously stimulate
regional entrepreneurial vitality.

Secondly, it is necessary to strengthen the leadership of digital technology, deepen the
reform of government services, giving full play to the advantages of digital technology in
information collection, data processing, analysis, and sharing, embed digital technology
into the process of entrepreneurial and innovative government services and the concept
of government services, and achieve the unity of technological change and conceptual
change. It will also promote the construction of a digital government based on big data
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and break down the digital barriers to the construction of a “unified market” through the
digital transformation of the city.

Thirdly, policy implementation should focus on reducing costs, promoting entrepre-
neurship and innovation, and rallying talents to enhance the well-being of enterprise
workers. It should continuously optimize the business environment, reduce systemic
transaction costs, improve online communication mechanisms for entrepreneurial ac-
tivities, stabilize the expectations of entrepreneurs through information disclosure, and
increase entrepreneurial enthusiasm. It is necessary to regularly promote entrepreneurship-
related policies to entrepreneurs so that entrepreneurs can enjoy the policy dividends of
entrepreneurship and innovation. It is also necessary to actively expand the scope of mo-
bile entrepreneurship-related government services, improve the quality of services, attract
talent concentration, and provide strong support for high-quality economic development.

Fourthly, we should actively promote the construction of network infrastructure
throughout Tibet. Our research shows that the level of network infrastructure has a
strong influence on the policy effects of digital transformation. The better the network
infrastructure, the better the digital transformation policies play out.

Author Contributions: A.X., P.L. and X.X. co-designed and performed the research. P.L. provided the
method of data analysis. All authors have read and agreed to the published version of the manuscript.

Funding: This work has been supported by The Soft Topics of the People’s Government of the
Xizang Autonomous Region (2024) “Research on the Implementation of the Requirements of ’Three
Empowerments and One Benefit’ to Improve Xizang’s High Quality Development Indicator System”
(Project No. ZFBGT2024004), The National Natural Science Foundation of China (NSFC) Project
(2019) “Mechanism for Continuous Improvement of People’s Livelihood Satisfaction in Xizang: An
Empirical Study Based on a Large-Scale Household Survey in Agricultural and Animal Husbandry
Districts of Lhasa City” (Project No. 71964031), The Special Funds for Philosophy and Social Sciences
of the Xizang Autonomous Region (2022): “Study on the Creation of a Demonstration Area for
Border Fixing, Border Prosperity and People-Rich Action in Tibet” (Project No. 22CJL02), The key
project of the Natural Science Foundation of the Department of Science and Technology of the
Xizang Autonomous Region (2024) “Action Research on Science and Technology Enabling Xizang
to Strengthen Border Areas and Enrich People” (Project No. XZ202401ZR0027), The High Level
Talent Cultivation Program for Postgraduates of Tibet University (2023) “Regional Differences and
Influencing Factors of Rural Industries in Xizang” (Project No. 2021-GSP-B023).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

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

References
1. Mohammed, K.S.; Sallam, O.A.A.J. Abdelkader, S.B.; Radulescu, M. Dynamic effects of digital governance and government

interventions on natural resources management: Fresh findings from Chinese provinces. Resour. Policy 2024, 92, 105004. [CrossRef]
2. Wu, Y.; Wang, J. Institutional Environment, Political Networks and Entrepreneurship:Evidence from Transitional Countries. Econ.

Res. J. 2015, 50, 45–57.
3. Blanka, C.; Krumay, B.; Rueckel, D. The interplay of digital transformation and employee competency: A design science approach.

Technol. Forecast. Soc. Chang. 2022, 178, 15. [CrossRef]
4. Chaudhuri, R.; Chatterjee, S.; Vrontis, D.; Vicentini, F. Effects of human capital on entrepreneurial ecosystems in the emerging

economy: The mediating role of digital knowledge and innovative capability from India perspective. J. Intellect. Cap. 2023, 24,
283–305. [CrossRef]

5. Jiang, Y.J.; Huang, Y.J. How mumpreneurs achieve high entrepreneurial opportunity recognition and development: Evidence
from China. Womens Stud. Int. Forum 2023, 100, 10. [CrossRef]

6. Zhao, X.; Li, H.; Rauch, A. The Differences among Countries (Regions) in Entrepreneurial Activity: The Interaction Effect between
Culture and the Level of a Country (Regions)’s Economic Growth. J. Manag. World 2012, 8, 78–90.

7. Karimi, J.; Walter, Z. The Role of Entrepreneurial Agility in Digital Entrepreneurship and Creating Value in Response to Digital
Disruption in the Newspaper Industry. Sustainability 2021, 13, 2741. [CrossRef]

http://doi.org/10.1016/j.resourpol.2024.105004
http://dx.doi.org/10.1016/j.techfore.2022.121575
http://dx.doi.org/10.1108/JIC-07-2021-0177
http://dx.doi.org/10.1016/j.wsif.2023.102804
http://dx.doi.org/10.3390/su13052741


Sustainability 2024, 16, 7247 14 of 15

8. Du, Y.; Liu, Q.; Cheng, J. What Kind of Ecosystem for doing Business Will Contribute to City-level High Entrepreneurial Activity?
A Research Based on Institutional Configurations. J. Manag. World 2020, 36, 141–155.

9. Kumar, V.; Kumar, S.; Chatterjee, S.; Mariani, M. Optimizing the Digital Transformation Capability for Enhancing Economic
Sustainability of Entrepreneurial Venture: The Moderating Role of Entrepreneurial Orientation. IEEE Trans. Eng. Manag. 2024, 71,
8517–8530. [CrossRef]

10. Li, J.; Xu, G.; Shi, D. Are Farmers with High Financial Literacy More Willing to Start Businesses?—From the Perspective of
Heterogeneous Credit Constraints. J. Southwest Univ. (Nat. Sci. Ed.) 2024, 46, 103–114.

11. Wang, H.; Ge, C. Does Digital Literacy Promote High-quality and Full Employment for Young People? J. Shanghai Univ. Financ.
Econ. 2024, 26, 49–64.

12. Guo, L.; Mei, Y.; Hu, B. A Study on the Effects of Family Background and Socialization Development Level on University Students
Entrepreneurial Intentions. Univ. Educ. Sci. 2024 , 3, 73–82

13. Mas, J.M.; Gómez, A. Social partners in the digital ecosystem: Will business organizations, trade unions and government
organizations survive the digital revolution? Technol. Forecast. Soc. Chang. 2021, 162, 17. [CrossRef]

14. Meng, H.; Zhao, H.; Zhang, S. Information Infrastructure and Digital Entrepreneurship. J. Zhongnan Univ. Econ. Law 2022, 4,
145–160.

15. Liu, Y.; Jiang, G. Does Network Infrastructure Development Drive Urban Digital Economy?—A Quasi-Natural Experiment Based
on Broadband China Strategy. Seek. Truth 2022, 49, 61–73.

16. Aghazadeh, H.; Zandi, F.; Mahdiraji, H.A.; Sadraei, R. Digital transformation and SME internationalisation: Unravelling the
moderated-mediation role of digital capabilities, digital resilience and digital maturity. J. Enterp. Inf. Manag. 2023 , 2, 92.
[CrossRef]

17. Li, Q.; Wang, C.; Wang, H.; Huangfu, B. Research on the Influence of Digital Infrastructure Construction on Regional En-
trepreneurial Activity. Chin. J. Manag. 2024, 66, 105649.

18. Zhang, H.; Yi, J.; Xu, J. How does digital transformation affect urban innovation: Empirical evidence from the national big data
pilot zone. Stud. Sci. Sci. 2023, 41, 1484–1494.

19. Dean, R. Civic Participation in the Datafied Society|Participatory Governance in the Digital Age: From Input to Oversight. Int. J.
Commun. 2023, 17, 3562–3581.

20. Li, J.J.; Zhan, G.H.; Dai, X.; Qi, M.; Liu, B.F. Innovation and Optimization Logic of Grassroots Digital Governance in China under
Digital Empowerment and Digital. Sustainability 2022, 14, 16470. [CrossRef]

21. Janowski, T.; Estevez, E.; Baguma, R. Platform governance for sustainable development: Reshaping citizenadministration
relationships in the digital age. Gov. Inf. Q. 2018, 35, S16. [CrossRef]

22. Dellyana, D.; Arina, N.; Fauzan, T.R. Digital Innovative Governance of the Indonesian Creative Economy: A Governmental
Perspective. Sustainability 2023, 15, 16234. [CrossRef]

23. Li, J.; He, W.; Li, G.L. Natural resources, economic complexity and growth nexus: Role of digital governance in addressing the
resource curse. Resour. Policy 2024, 92, 105003. [CrossRef]

24. Estrada, M.S. Feminist struggles against criminalization of digital violence: Lessons for Internet governance from the global
south. Policy Internet 2022, 14, 423.

25. Dowling, M.E. Foreign interference and digital democracy: Is digital era governance putting Australia at risk? Aust. J. Political Sci.
2022, 57, 128. [CrossRef]

26. Jiang, N.; Gao, X. How to Optimize the Business Environment? Perspectives on the Administrative Burden on Enterprises. J.
Public Adm. 2024, 17, 159–174 .

27. He, Y.; Niu, G.; Lu, J.; Zhao, G. Digital Governance and Urban Entrepreneurial Vitality: Evidence from the “National Pilot Policy
of Information Benefiting the People” in China. J. Quant. Technol. Econ. 2024, 41, 47–66.

28. Liao, F. Research on the Mechanism of Digital Governance and Business Environment. J. Cap. Univ. Econ. Bus. 2022, 24, 3–15.
29. Su, L. Rural Governance Effectiveness Driven by Digital Governance: Challenges, Theoretical Framework, and Policy Optimiza-

tion. Issues Agric. Econ. 2024, 6, 58–75.
30. Gao, M.; Zhang, L.; Zhu, H. Digital Governance, Clan Network and Agricultural Entrepreneurship: An Empirical Study Based on

the Panel Data of 397 Counties in Eastern China. J. Nanjing Agric. Univ. (Soc. Sci. Ed.) 2024, 2, 273–284.
31. Liu, Z.; Zou, W. Digital entrepreneurship ecosystems: Theoretical frameworks and policy considerations. Soc. Sci. Guangdong

2020, 4, 5–14.
32. Zou, D.; Zhang, L.; Ren, W. Research on Integration and Sharing of Scientific and Technological Resources Based on Digital

Governance. Sci. Manag. Res. 2023, 41, 89–97.
33. Santos, F.J.; Guzman, C.; Ahumapada, P. Assessing the digital transformation in agri-food cooperatives and its determinants. J.

Rural Stud. 2024, 105, 10. [CrossRef]
34. Ouragini, I.; Lahal, L. The Effect of Entrepreneurial Marketing Education on the Determinants of Students’ Entrepreneurial

Intention. Int. J. Manag. Educ. 2024, 22, 100903. [CrossRef]
35. Krugman, P. The Increasing Returns Revolution in Trade and Geography. Am. Econ. Rev. 2009, 99, 561–571. [CrossRef]
36. He, X.; Chun, D. Digital Transformation of Government Governance and Improvement of Urban Entrepreneurial Activity.

Shanghai J. Econ. 2023, 9, 41–53.

http://dx.doi.org/10.1109/TEM.2024.3387540
http://dx.doi.org/10.1016/j.techfore.2020.120349
http://dx.doi.org/10.1108/JEIM-02-2023-0092
http://dx.doi.org/10.3390/su142416470
http://dx.doi.org/10.1016/j.giq.2018.09.002
http://dx.doi.org/10.3390/su152316234
http://dx.doi.org/10.1016/j.resourpol.2024.105003
http://dx.doi.org/10.1080/10361146.2021.2023093
http://dx.doi.org/10.1016/j.jrurstud.2023.103168
http://dx.doi.org/10.1016/j.ijme.2023.100903
http://dx.doi.org/10.1257/aer.99.3.561


Sustainability 2024, 16, 7247 15 of 15

37. Bertrand, M.; Duflo, E.; Mullainathan, S. How much should we trust differences-in-differences estimates? Q. J. Econ. 2004, 119,
249–275. [CrossRef]

38. Liu, R.; Zhao, R. Western Development: Growth Drive or Policy Trap—An Analysis Based on PSM-DID Method. China Ind. Econ.
2005, 6, 32–43.

39. Zhang, J. High-speed Rail Construction and CountyEconomic Development: The Research ofSatellite Light Data. China Econ. Q.
2017, 16, 1533–1562.

40. Guo, F.; Xiong, R. Local Financial Institutions and Regional Economic Growth: A Quasi-natural Experimentof City Commercial
Banks in China. China Econ. Q. 2018, 17, 221–246.

41. Xu, M.; Liu, J. How Interprovincial Oral Support Affects the Economic Performance of Recipient Regions–An Essay on the
Multiple Mediating Effects of Economic Growth and Rural-Urban Income Convergence. Econ. Sci. 2018, 4, 75–88.

42. Huang, Z. Does the Establishment of National Poverty-stricken Counties PromoteLocal Economic Development?An Empirical-
Analysis Based on PSM-DID Methods. Chin. Rural. Econ. 2018, 5, 98–111.

43. Zhang, G.; Tong, M.; Li, H.; Chen, F. Evaluation of Economic Growth Effect and Policy Effectiveness in Pilot PovertyAlleviation
Reform Zone. China Ind. Econ. 2019, 8, 136–154.

44. Cao, Q.-F. Driving Effects of National New Zone on Regional Economic Growth—Evidence from 70 Cities of China. China Ind.
Econ. 2020, 7, 43–60.

45. Ti, G.; Zhang, M.X.; Zhang, Z.Q. The impact of digital government policy on entrepreneurial activity in China. Econ. Anal. Policy
2023, 6, 479–496.

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.

http://dx.doi.org/10.1162/003355304772839588

	Introduction
	Theoretical Background and the Model
	Theoretical Assumptions and Background
	 Impact of Digital Transformation on Entrepreneurial Activities

	Methods
	Empirical Models
	Variable Declaration
	Data Description

	Results
	Results of the Empirical Model
	Identification Test
	Parallel Trend Test
	Placebo Test
	Analysis of Heterogeneity and Spatial Spillover Effects
	Other Robustness Tests


	Main Conclusions and Recommendations
	Main Conclusions
	Recommendations

	References

