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Abstract

Promoting digital governance is a key direction for the Chinese government’s governance
reform. Based on panel data from 280 prefecture-level and above cities spanning 2008-2023,
this study treats the “National Pilot Policy for Information Benefiting the People” as a
quasi-natural experiment. Employing a difference-in-differences model, it examines the
impact of government digital governance on urban innovation and its underlying mecha-
nisms. Findings indicate that digital governance significantly enhances urban innovation,
with conclusions remaining robust after rigorous stability tests and endogeneity treatments.
Mechanism tests reveal that digital governance enhances urban innovation by cultivating
innovation entities, improving the innovation environment, and optimizing the allocation
of innovation elements. Further analysis indicates that the impact of digital governance on
urban innovation is influenced by city location and development level. In eastern regions,
areas with lower government fiscal pressure, and regions with higher levels of informatiza-
tion, government digital transformation is more effective in boosting urban innovation. In
addition, digital governance has significantly promoted sustainable and strategic innova-
tion in cities and can influence innovation in neighboring areas through spillover effects.
These findings can provide valuable insights for promoting urban innovation.

Keywords: digital governance; innovation; National Pilot Policy for Information Benefiting
the People; difference-in-differences

1. Introduction

At present, the world stands at a critical historical juncture of a new round of techno-
logical revolution and industrial transformation. Facing the significant opportunities and
challenges brought by this new wave of technological revolution and industrial transforma-
tion, innovation-driven development has become the core strategic objective for economic
growth across nations (Liu & Feng, 2022) [1]. The report of the 19th National Congress
of the Communist Party of China (NPC) explicitly states that “innovation is the primary
driving force for development and a strategic pillar for building a modernized economic
system.” This crucial exposition on building an innovation-driven nation charts the course
for China’s scientific and technological innovation. Enhancing innovation capabilities is
vital for China’s high-quality economic development, with its importance further under-
scored amid the current complex domestic and international landscape. According to
data from the 2024 Global Innovation Index Report jointly released by the World Intellectual
Property Organization (WIPO) and related institutions, China’s innovation capability has
risen globally to rank 11th, making it one of the regions with the most rapid improvement
in innovation levels over the past decade. However, challenges persist, including uneven
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distribution of innovation factors, low levels of fundamental innovation, and low conver-
sion rates of innovation outcomes. Structural barriers also remain in transitioning from
element-driven to innovation-driven growth (Gong et al., 2017) [2]. Therefore, reshaping
the national innovation system, accelerating the development of an innovation-driven
nation, and promoting scientific and technological innovation hold significant theoretical
value and practical significance for enhancing regional innovation levels and advancing
China’s high-quality economic development.

With the rapid development and application of next-generation digital technologies
such as big data, artificial intelligence, and cloud computing, global government gover-
nance models are undergoing a digital transformation. The Chinese government is also
progressively advancing to a new level of digital governance. According to the United
Nations E-Government Survey 2024, China’s e-government development index has risen
from 0.8119 in 2022 to 0.8718 in 2024, with its global ranking climbing to 35th place. Gov-
ernment digital transformation not only plays a vital role in enhancing public service
delivery, promoting collaborative governance across different levels and departments, and
facilitating rational decision-making, but also makes significant contributions to advancing
the “streamlining administration, delegating power, and improving government services”
reform, optimizing the institutional environment, and providing convenience for citizens
and businesses (Li et al., 2023) [3]. However, challenges persist, including insufficient
innovation in applications, high data barriers, and inconsistent standards.

In 2014, to further accelerate the modernization of the national governance system and
governance capabilities, the National Development and Reform Commission (NDRC), the
Ministry of Finance (NOF), the Ministry of Human Resources and Social Security (MHRSS),
and 11 other relevant departments jointly launched the National Pilot Policy for Information
Benefiting the People. This policy aims to enhance public service levels, explore the use
of information technology to optimize the allocation of public resources, and innovate
social management. Existing research has begun examining the policy’s impact on urban
employment quality, urban-rural income disparities, and urban digital transformation.
However, a critical question remains under-explored: Can the National Pilot Policy for
Information Benefiting the People effectively drive urban innovation? If so, what are its
underlying mechanisms? Research on this question helps clarify the relationship between
government digital transformation and urban innovation. Therefore, this study aims to
promote the modernization of the national governance system and governance capacity,
accelerate the transformation of government functions, and accelerate the construction of an
innovation-driven country by analyzing the relationship between digital governance and
urban innovation. The research results will provide empirical evidence for policymakers to
optimize and expand such pilot measures.

2. Literature Review

Urban innovation refers to a city’s ability to generate new knowledge and apply this
knowledge to develop new technologies, processes, and services (Li et al., 2020) [4]. The
literature most relevant to this study can be broadly categorized into the following strands:
The first strand focuses on identifying the driving forces behind urban innovation. Existing
research on factors influencing urban innovation broadly categorizes them into internal
and external factors. Regarding internal factors, scholars suggest that transportation in-
frastructure, urban educational resources, and city size significantly impact innovation
(Ma et al., 2023; Ferraris et al., 2020; Gao & Yuan, 2021) [5-7]. Some scholars contend that
converting counties into districts can effectively mitigate fiscal decentralization incentives,
alleviate administrative friction between regions, promote regional market integration,
enhance resource allocation efficiency, and further stimulate urban innovation vitality (Lu
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et al., 2023) [8]. Other scholars contend that fiscal expenditures significantly promote urban
innovation, with local and spatial effects of government spending on innovation being more
pronounced within urban clusters (Zhang & Luo, 2024) [9]. Additionally, some scholars
adopting an external urban perspective have found that economic policies and institutional
environments significantly influence both the quantity and quality of urban innovation
(Wang & Deng, 2022; Huang et al., 2023) [10,11]. Some scholars focus on local intellectual
property protection, arguing that designating intellectual property demonstration cities can
effectively enhance urban innovation (Ji & Gu, 2021) [12]. Furthermore, some scholars be-
lieve that digital technology can enhance the innovation of cities (Tang et al., 2026) [13]; the
second document delves into innovation measurement metrics. Most innovation measures
are derived from the micro-level perspective of enterprises. Some scholars use the number
of invention patent applications to gauge substantive innovation that drives technological
progress and competitive advantage, while employing non-invention patent applications to
measure strategic innovation (Li & Zheng, 2016) [14]. Given that patent applications for in-
ventions effectively reflect innovation capabilities and satisfy the requirements of “novelty,
inventiveness, and utility,” this metric has been widely adopted by many scholars (Wu &
Liu, 2020) [15]. Other researchers focus on the knowledge complexity embedded in patents,
using the number of IPC patent classification codes and knowledge breadth to represent
innovation quality (Zhang & Zheng, 2018) [16]. Additionally, scholars have employed
machine learning and semantic citation methods to measure innovation quality, concluding
that supportive technological incentive policies significantly enhance both the quantity and
quality of corporate innovation (Chen et al., 2020) [17]. However, no unified consensus
has been reached on measuring regional innovation levels, with most scholars relying on
patent volume and structure. Some researchers use patents granted per 10,000 population
to gauge urban innovation and found that the impact of human capital on urban innovation
exhibits spatial non-stationarity (Gu et al., 2025) [18]. Another approach measures substan-
tive, sustainable, and collaborative innovation in cities by analyzing the proportions of
invention patent applications, green patent applications, and industry-academia-research
patent applications relative to total patent applications (Jin et al., 2019) [19]; a third body
of literature focuses on the socioeconomic impacts of government digital transformation.
Some scholars have conducted macro-level analyses of the economic effects generated by
government digital transformation, arguing that it can break down information barriers
between regions to enhance capital allocation efficiency (Li & Chen, 2024) [20] and promote
high-quality regional economic development by increasing total factor productivity (Ding
& Yang, 2024) [21]. Additionally, some scholars argue that government digital transfor-
mation can play a significant role in enhancing the quality of export products, promoting
foreign direct investment, and optimizing the business environment (Liu et al., 2024; Li &
Zhang, 2024; Fan et al., 2022) [22-24]. At the micro-enterprise level, digital governance can
reduce institutional transaction costs, thereby enhancing corporate innovation levels (Wang
et al., 2021) [25], and also improve investment efficiency (Gao et al., 2026) [26]. Regarding
the societal impacts of government digital transformation, some scholars argue that it
enhances urban governance by increasing the clearance rate of theft and robbery cases
(Chen et al., 2024) [27]. From a household micro-level perspective, some scholars argue that
interdepartmental information sharing can enhance residents” well-being by improving
public service quality (Huang & Zhao, 2023) [28], while also stimulating entrepreneurial
activity through the reduction in “relationship” effects and regulatory mitigation (Wang &
Li, 2020) [29].

Although existing literature provides rich theoretical references for this study, sev-
eral limitations remain: (1) while research on digital governance and urban innovation is
abundant, few studies have conducted in-depth analyses at the prefecture-level city level
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regarding the impact of digital governance on urban innovation, and there are also few
studies on the spillover effects of digital governance; (2) although a limited number of
studies have examined the impact of digital governance on urban innovation, significant
debate persists regarding the underlying pathways of influence; (3) There is little litera-
ture that further explores the impact of digital governance on sustainable and strategic
innovation in cities. In light of these limitations, this study employs panel data from
280 prefecture-level and above cities across China spanning 2008-2023. Treat the National
Pilot Policy for Information Benefiting the People as a quasi-natural experiment, it applies
a difference-in-differences (DID) approach to examine the impact of digital governance on
urban innovation and its underlying mechanisms.

This paper may make key contributions in the following areas: First, it enriches existing
research on the drivers of urban innovation from the perspective of government digital
governance, thereby enhancing the evaluation of the effectiveness of the National Pilot
Policy for Information Benefiting the People. Compared to policies related to government
digital transformation, such as Smart Cities and E-government pilot programs, the National
Pilot Policy for Information Benefiting the People focuses more on accessibility, convenience,
and equalization levels in the field of livelihood services. And Smart Cities Pilot Policy is a
systematic extension and upgrade of information benefiting the people; Second, it further
analyzes the pathways through which digital governance influences urban innovation,
focusing on the impacts of innovation entity cultivation, innovation environments, and
innovation element allocation. This contributes to a multidimensional understanding of
the implementation outcomes of the National Pilot Policy for Information Benefiting the
People. Additionally, it delves into the effects of digital governance on sustainable and
strategic innovation in cities, providing valuable empirical insights for comprehending
the innovation-driving effects and operational mechanisms of digital governance, thereby
broadening the research perspective; Third, examining the relationship through the lens of
government digital transformation, analyzing the heterogeneity of effects across different
samples enables deeper insights into the effects of both capable and effective governments
on urban innovation. Digital governance represents a key objective for the nation in
modernizing its governance systems and capabilities, while urban innovation serves as a
vital driver for sustainable economic development. Integrating digital governance with
innovation facilitates a multidimensional understanding of the socioeconomic benefits
generated by digital governance.

The remainder of this paper is organized as follows: Section 2 presents the policy
context and theoretical mechanism analysis; Section 3 outlines the empirical research
design and variable specifications; Section 4 reports empirical findings and robustness tests;
Section 5 further analyzes the potential mechanisms, sample heterogeneity, and spillover
effects of the impact of government digital transformation on urban innovation; and the
concluding section synthesizes the findings and derives corresponding policy implications.

3. Policy Context and Theoretical Mechanism
3.1. Policy Context

The report to the 19th CPC National Congress explicitly stated that “China’s economy
is at a critical juncture of transforming its development model and shifting its growth
drivers,” and for the first time established “Digital China” as a national strategic goal. To
further accelerate the modernization of the national governance system and governance
capabilities, in 2014, 12 relevant departments, including the National Development and
Reform Commission (NDRC), the Ministry of Finance (MOF), and the Ministry of Human
Resources and Social Security (MHRSS), jointly issued the “Notice on Accelerating the Im-
plementation of the Information for the Benefit of the People Project” (hereinafter referred to as
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the “Notice”). The Notice designated 80 Chinese cities as national pilot policy cities for the
National Pilot Policy for Information Benefiting the People Project. The pilot policy adopted
an approach of advance funding followed by performance-based incentives and penalties.
The Ministry of Finance (MOF) provided partial start-up funding to eligible cities, with
subsequent performance evaluations and acceptance inspections conducted by relevant de-
partments. In 2015, the National Development and Reform Commission (NDRC), Ministry
of Finance (MOF), Ministry of Human Resources and Social Security (MHRSS), and other
relevant departments jointly issued the Opinions on Conducting Evaluations of National Pilot
Cities for Information-Based Public Welfare Initiatives (hereinafter referred to as the Opinions).
This document established evaluation indicators and procedures for the pilot projects and
outlined comprehensive assessment arrangements. In 2016, the General Office of the State
Council forwarded the “Implementation Plan for Advancing ‘Internet Plus Government Services’
and Conducting Information-Based Public Welfare Pilot Programs” (hereinafter referred to as
the “Plan’) issued by 10 relevant departments, including the National Development and
Reform Commission (NDRC), Ministry of Finance (MOF), and Ministry of Public Security
(MOPC). The Plan proposed accelerating the advancement of “Internet Plus Government
Services” and deepening the implementation of information-based public welfare projects.
The implementation of the national pilot policy for information-based public welfare aims
to enhance coordination among various levels and departments, achieve data sharing,
optimize business processes, and innovate service models. This will establish an open,
transparent, convenient, efficient, and high-quality government service system, ultimately
benefiting both citizens and enterprises. This specific policy is a comprehensive proxy for
“Government digital transformation”.

3.2. Theoretical Analysis and Research Hypotheses

The National Pilot Policy for Information Benefiting the People was established to en-
hance the government’s digital governance capabilities more effectively. Digital governance
can elevate a city’s innovation through its interaction with the cultivation of innovation
entities, the innovation environment, and innovation elements (shown in Figure 1). In the
theory of new institutional economics, the innovation environment is a key institutional
infrastructure, and its optimization is directly related to the efficiency of element allocation
and the improvement of total element productivity. At the same time, a good innovation
environment can attract and efficiently allocate high-end global resources, promoting the
concentration of various market entities. Therefore, there is a close relationship between
optimizing the innovation environment, allocating innovation elements, and cultivating
innovation entities. The mechanism of its impact on urban innovation is manifested in the
three-mechanism framework:

Innovation Entity

Digital
Governance

Promote the gof athering elements

. : ] .
Innovation Environment Innovation Elements
I

Improve the innovation environment

Figure 1. The Interaction Between Digital Governance and Urban Innovation Systems.
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3.2.1. Innovation Entity Cultivation Mechanism

Regarding the mechanism by which digital governance influences urban entrepreneur-
ship, there are three-level transmission mechanisms, including administrative efficiency,
information symmetry, and resource accessibility: Firstly, the National Pilot Policy for
Information Benefiting the People effectively drives innovation in government service mod-
els, optimizes business processes, and enhance government administrative efficiency and
public service levels. Shifting government functions toward service orientation enhances
service efficiency, reduces ineffective interventions, and consequently lowers institutional
transaction costs. Institutional transaction costs refer to the time, money, and other ex-
penses incurred by enterprises as microeconomic entities in operating in compliance with
various government-established systems, regulations, and policies (He et al., 2024) [30].
According to institutional quality and governance capacity theories (Fan et al., 2025) [31],
effective institutions decline uncertain factors and transaction expenses. Transaction costs
are considered a key factor affecting regional entrepreneurialism (La Porta et al., 1999) [32].
The high transaction costs are an important factor hindering entrepreneurial activities
(Agostino et al., 2020) [33]; secondly, the pilot policy enhances administrative information
transparency and reduces entrepreneurs’ uncertainty perception (Hu, 2024) [34]. Timely
government releases of policies, investment channels, tax incentives, and other startup-
related information mitigate pre-launch uncertainty. Government information disclosure
effectively reduces business uncertainties, further improving enterprises’ external invest-
ment efficiency (Yu et al., 2020) [35]. At the same time, under the guidance of the National
Pilot Policy for Information Benefiting the People, enterprises will seize the opportunity
and use the incentives provided by this measure to enhance market competitiveness, pur-
sue green innovation capabilities, and obtain financial support, government subsidies, and
external recognition. Thirdly, through departmental integration, optimization, and restruc-
turing, they promote information sharing across hierarchical levels and agencies. This
further streamlines business registration approvals by reducing required documentation,
waiting times, and administrative visits. The consolidation and sharing of information
data provide essential support for innovation activities. Additionally, policies for online
service platforms drive the efficiency and accessibility of intellectual property protection
mechanisms. The policy plays a key role in reducing expenses and uncertain factors about
intellectual property rights through digitizing processes for patent usages, status tracking,
and rights management. The online intellectual property protection system motivates
companies to invest in innovation on the research and development, leading to more
innovative activities.

Regarding the mechanism by which entrepreneurial activity influences urban inno-
vation, enterprises possess strong market demand and policy guidance while serving as
the most dynamic vehicles for innovation. They can transform innovative R&D outcomes
into market-driven products while simultaneously relaying shifts in market demand back
to R&D departments. Regional innovation levels are primarily determined by both in-
ternal and external drivers. As the primary agents of innovation, enterprises influence
regional innovation levels and high-quality economic development through technologi-
cal push, market pull, and the business environment (Chen, 2007) [36]. Furthermore, as
urban entrepreneurial activity intensifies and more entrepreneurs enter the market, local
governments often refine policies to create a more supportive institutional environment. By
strengthening support for entrepreneurial endeavors, they effectively stimulate innovators’
motivation, injecting sustained momentum into enhancing urban innovation levels (Zheng
et al., 2025) [37].
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3.2.2. Innovation Environment Improving Mechanism

In terms of the impact of the National Pilot Policy for Information Benefiting the
People on the innovation environment. Firstly, supported by digital technologies, it enables
better coordination among various departments, enhances the governance efficiency of
government agencies, and consequently elevates the overall level of public services (Chen,
2021) [38]. It can also reduce ineffective interventions and further lower the institutional
transaction costs in the entrepreneurial process (He et al., 2024) [30]. Secondly, government
digital transformation can forge closer ties between government and citizens, fostering
communication and interaction. It strengthens public participation and expands opportuni-
ties for citizens to create public value, enabling proactive responses to evolving social needs;
Thirdly, a digital government can more flexibly formulate innovative incentive policies
to encourage and support innovation activities by enterprises and research institutions,
foster the incubation of innovative outcomes, and drive the formation and development
of an innovation ecosystem. It can also establish technology and information exchange
networks, build innovation practice bases and service platforms, provide a foundation
for international cooperation, and offer impetus and support for the R&D activities of
innovation entities (Fan et al., 2025) [31]. This mobilizes their enthusiasm for invention and
creation, thereby optimizing the city’s innovation environment.

In terms of the impact of the innovation environment on urban innovation. On one
hand, the new institutional economics profoundly reveals the decisive impact of institu-
tions on economic performance. As the core institutional carrier of economic operation,
the innovation environment can effectively reduce institutional transaction costs, reduce
uncertainty in market activities, and provide stable expectations for the free flow and
efficient combination of various production elements by constructing a market-oriented,
rule-of-law, and international rule system. A favorable innovation environment provides
fundamental safeguards for innovation entities. Moreover, a significant positive relation-
ship exists between the policy environment for innovation and the quality of corporate
innovation (Wang et al., 2015) [39]. In regions with higher levels of market legal systems,
the market value of invention and design patents is greater (Long et al., 2018) [40]. On the
other hand, the theory of innovative ecosystems emphasizes that the improvement of total
factor productivity cannot rely on isolated inputs of a single factor but on the collaborative
evolution mechanism formed by multiple subjects in benign interactions. The innovation
environment is precisely the “climate” and “soil” of this ecosystem, with its core function
being to promote non-linear connections and deep collaboration between entities such as
enterprises, universities, research institutions, governments, and social capital. A sound
market institutional environment enhances the expected returns on R&D investments for
innovation entities, encouraging them to engage in innovative activities. This facilitates
their participation in research domains characterized by higher technological complexity
and greater innovation breakthroughs, significantly stimulating urban innovation quality
and boosting innovation efficiency (Xiao et al., 2026) [41]. Moreover, a favorable innovation
environment is crucial for attracting corporate talent in scientific and technological innova-
tion, playing a vital role in transforming enterprises from traditional development models
to innovation-driven ones (Sun & Jia, 2025) [42]. Improving the innovation environment is
a profound institutional transformation whose core logic lies in building a first-class “insti-
tutional infrastructure”, continuously reducing institutional transaction costs, optimizing
element allocation, and ultimately driving the fundamental shift of total factor productivity
from factor-driven to innovation-driven.
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3.2.3. Innovation Elements Allocation Mechanism

The allocation of innovative resource elements mainly includes innovative talents,
innovative funds, innovative technologies, and other aspects. The innovative element
allocation effects of the National Pilot Policy for Information Benefiting the People are
manifested in the following aspects: (1) Inflow of innovative elements. With the continu-
ous implementation of pilot policies, the innovation environment continues to improve.
Investors, seeking to mitigate risks associated with innovation activities and enhance
expected returns, increasingly favor conducting such activities within pilot cities. The
government’s timely release of policies supporting talent development, financing and
lending, and tax incentives—all relevant to innovation activities—effectively communicates
governmental actions to innovation entities. This helps innovative talent understand rele-
vant policies and anticipate future policy directions. Simultaneously, government digital
transformation not only effectively promotes the openness of government data but also
enhances communication between urban and rural residents and the government. This
increases public participation in politics and trust in the government (Liu et al., 2023) [43],
thereby facilitating the inflow of innovative talent and capital. On one hand, the continu-
ous influx of innovative factors complements existing local resources, further optimizing
the structure of innovation elements. On the other hand, the influx of local innovation
factors heightens competition, prompting inefficient innovation entities to exit the market
and thereby elevating the city’s overall innovation quality (Cheng & Zhong, 2023) [44];
(2) Reduced innovation costs. The clustering of innovation factors lowers the difficulty
and cost for innovation entities to access resources, and these reduced costs incentivize
them to allocate more resources toward R&D. At the same time, from the perspective
of governance theory and innovation ecosystem, it is emphasized that the improvement
of total factor productivity depends on the collaborative evolution of multiple subjects
in a positive interaction and (3) improved innovation structure. After fully considering
their own economic development levels and innovation capabilities, cities will form patent
invention quantities and structures that match their own conditions. This helps reduce
innovation activities that pursue quantity and speed alone, enabling innovation entities
to devote more resources and energy to substantive innovation that drives technological
progress and achieves competitive advantages.

Based on the above, we propose the following hypotheses:

H1. Digital governance enhances urban innovation by attracting new enterprises and fostering
innovative entities.

H2. Digital governance can enhance a city’s innovation by improving the innovation environment.

H3. Digital governance can enhance urban innovation by optimizing the allocation of innova-
tion elements.

4. Research Design
4.1. Empirical Model

To examine the impact of digital governance on urban innovation, this study employs
a DID approach for analysis, using the implementation timing of the National Pilot Policy
for Information Benefiting the People as an exogenous shock. Cities included in the pilot
policy will be designated as the treatment group, while non-pilot cities form the control
group. The regression model is constructed as follows:

Innovy = f1(DIDyy, treat;, posts) + vXis + 6; + 1t + i 1)
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In this equations, Innov;; represents the city i innovation during the period t; treat;
denotes the policy dummy variable indicating whether the city is a National Pilot Policy
for Information Benefiting the People initiative, valued as 1 if the city i was included in the
pilot list during the period t and 0 otherwise; post, represents the time dummy variable
indicating whether the city i began implementing the National Pilot Policy for Information
Benefiting the People during the period ¢, valued as 1 in the year of implementation
and thereafter, and 0 otherwise; treat; X post; represents the core explanatory variable
of primary interest. A positive estimated coefficient indicates that digital governance
promotes urban innovation. X;; denotes a set of control variables potentially influencing
urban innovation. é; and #; denote city fixed effects and time fixed effects, respectively. e;;
is the random error term.

4.2. Variable Descriptions and Data Sources
4.2.1. Digital Governance (DID)

The digital governance dummy DID indicates whether a city i was designated as a
National Pilot Policy for the Information Benefiting the People initiative in a given year ¢.
It is assigned values based on the official list of designated cities and their approval dates.
If a city was included in the pilot policy list for a specific year, it is assigned a value of 1 for
that year and all subsequent years; otherwise, it is assigned a value of 0.

4.2.2. Urban Innovation (Innov)

Patents are categorized into invention patents, utility model patents, and design
patents. Although invention patents did not capture non-patent innovation, their applica-
tions underwent rigorous examination of their “practicality, innovation, and originality,”
requiring significant improvements and distinct substantive features compared to existing
products or technologies. At the same time, compared to other patent types, it possesses
the highest technical content and value and also has the longest R&D cycle. Therefore, the
number of invention patent applications effectively reflects a region’s innovation quality;
a higher number indicates greater possession of new technologies and products. This
study thus employs invention patent applications per 10,000 people to measure urban
innovation. The feasibility of using invention patent applications for this purpose lies
in: First, patent application data is publicly released on government websites, ensuring
transparency; Second, using tangible innovation outcomes as a metric effectively overcomes
the limitations of indicators like innovation investment or R&D expenditure, which fail to
capture a city’s actual innovation level. It also avoids biases caused by local governments
concealing information due to performance evaluation pressures; Third, due to the lengthy
application cycle for patents, the use of patent grant figures inherently involves a certain
degree of time lag. Since the pilot policy was first implemented in 2014, the urban innova-
tion levels before and after the policy implementation in 2013 and 2023 were selected, and
their spatiotemporal evolution characteristics were depicted as shown in Figure 2.

4.2.3. Control Variables

To accurately estimate the impact of digital governance on urban innovation, it is
necessary to control for other factors that may influence urban innovation. This study
selected the following control variables: (1) Human Capital (Hum), represented by the
ratio of full-time students in regular higher education institutions to the total population;
regions with high levels of human capital possess richer knowledge reserves; (2) Population
Density (Pdens), measured by the ratio of registered residents to administrative area; areas
with higher population density tend to have a greater concentration of innovative talent; (3)
Economic development level (Eco), using per capita GDP of cities as a measure; regions with
higher levels of economic development tend to have higher levels of innovation investment;
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(4) Level of openness (Open), characterized by the ratio of actual foreign direct investment
to GDP; regions with a higher degree of openness to the outside world are more likely to
absorb external knowledge; (5) Industrial structure (Istru), measured by the ratio of tertiary
industry value-added to secondary industry value-added. However, it is important to
explain this variable with caution. In the Chinese background, the secondary sector serves
as the key vehicle for the application and transformation of innovation outcomes, while
the development of the tertiary sector directly promotes the aggregation and conversion
of innovation factors. (6) Financial development level (Finance), represented by the ratio
of financial institutions” deposit and loan balances to GDP; regions with higher levels of
financial development are able to provide financial support for innovation; (7) Science
and technology expenditure level (Tech), measured by the ratio of science and technology
expenditure to GDP.
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Figure 2. Urban Innovation In 2013 & 2023. Note: This map is based on the standard map with
approval number GS (2024) 0650.

4.2.4. Sample Selection and Data Sources

This study selected sample data from 2008 to 2023, covering 4 municipalities directly
under the central government, 15 sub-provincial cities, and prefecture-level cities as the
research subjects. The data underwent the following processing: First, exclude city samples
with severe data missingness during the study period (Figure 2 for details); second, cities
undergoing administrative restructuring between 2008 and 2023 were removed; Third,
missing values were imputed using linear interpolation. This process yielded balanced
panel data covering 16 years across 280 cities for analysis. Patent data originated from
the China National Intellectual Property Administration (CNIPA) patent database. Control
variables were primarily sourced from the Statistical Yearbook of Chinese Cities, Statistical
Yearbook of Chinese Urban Construction, and Statistical Yearbook of Regional Economy in China.
Partially missing values were supplemented through manual collection of local statistical
annual reports and data from the National Bureau of Statistics of China. Table 1 presents
descriptive statistics of main variables.

Table 1. Descriptive Statistics of Main Variables.

Variable Mean Std. Min Max Obs.
Innov 5.361 13.079 0.000 173.947 4480
Treat x Post 0.158 0.365 0.000 1.000 4480
Hum 0.019 0.024 0.001 0.184 4480
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Table 1. Cont.

Variable Mean Std. Min Max Obs.

Pdens 5.766 0.909 1.597 8.175 4480

Finance 2.508 1.240 0.587 21.301 4480

Open 0.002 0.002 0.001 0.029 4480

Istru 1.054 0.603 0.138 6.387 4480

Tech 0.016 0.017 0.001 0.206 4480

Eco 5.256 3.556 0.009 46.774 4480

5. Analyses for Emrrical Results
5.1. Baseline Results

To assess the impact of digital governance on urban innovation quality, we estimate
the baseline mode (1). Column (1) in Table 2 presents the result with only city and year fixed
effects. Column (2) adds control variables including economic development, industrial
structure, and openness. In both specifications, the estimated coefficient of the interaction
term Treat x Post is positive and statistically significant at the 1% level, indicating that the
National Pilot Policy for Information Benefiting the People significantly improves urban
innovation. This result aligns with our theoretical expectations and suggests a substantial
economic impact.

Table 2. Baseline Results.

Variable 1) (2)
7.147 *** 5.135 ***
Treat x Post (0.408) (0.376)
—1.542
Hum i (14.454)
24.736 ***
Pdens - (1.586)
Finance - 0.638 ***
(0.158)
Open ) —339.757 ***
(51.787)
Istru - 1.470 %=
(0.347)
132.797 ***
Tech i (9.252)
Eco ) 1.076 ***
(0.067)
City-FE Y Y
Time-FE Y Y
Observations 4480 4480
Within R? 0.238 0.383

Notes: *** is significant at the level of 1%; standard errors in parentheses.

5.2. Robustness Checks
5.2.1. Parallel Trends Test

A key assumption of the DID model is the parallel trends assumption, which requires
that in the absence of the policy, the treatment and control groups would have followed
similar trends in innovation. We use an event study approach to test this assumption. The
dynamic DID model is specified as:

-1 6
Innovy = a + Z].:_ 2 OB+ Y A+ X+ 6+ + e 2)
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where B; and A; denote the policy dummy variables for the year j before and the year
after the implementation of the National Pilot Policy for Information Benefiting the People,
respectively; ¢; and ¢; denote the degree of difference in innovation between pilot cities
and non-pilot cities in the year j before and the year after the program’s implementation,
respectively; the meanings of the other variables remain consistent with the preceding
text. Figure 3 plots the estimated coefficients and 99% confidence intervals. The results
show no significant difference between treatment and control groups before the policy
implementation, while significant positive effects emerge after the policy. This confirms
the validity of the parallel trends assumption. Meanwhile, the innovative impact of pilot
policies on urban innovation has diminished over time. Additionally, in Figure 3, after the
fourth year of implementation, the innovative influence of the pilot policy declines because
the rapid iteration rate of digital technologies is beyond the governance capacity. As service
platforms and policies can’t adapt to new environments, it is necessary to update to match
new trends of institutional innovation and innovative technologies. Dynamic adaptive
adjustment can motivate digital governance activities to maintain sustainable efficiency.
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Figure 3. Parallel Trends Test Results.

5.2.2. Placebo Test

To rule out the possibility that the results are driven by random chance, we conduct a
placebo test by randomly assigning “fake” treatment status to cities and re-estimating the
model 1000 times. Figure 4 shows the distribution of the estimated coefficients and their p-
values. Most of the placebo estimates are centered around zero, and the majority of p-values
are greater than 0.1, indicating that the actual policy effect is not due to random variation.

0.8

0.6

p_value
kdensity beta

0.4

0.2

Figure 4. Urban Placebo Test Results.
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5.2.3. Controlling for Concurrent Policies

During the sample period, other policies such as Broadband China, Innovative Cities,
and Science-Finance Integration pilots may also affect urban innovation. To isolate the
effect of the National Pilot Policy for Information Benefiting the People, we include dummy
variables for these concurrent policies in the regression. The model is set as follows:

Innovy = f1(DIDyy, treat;, post;) + B1DIDY + B, DIDY + B3 DIDY

3)
+rXip + pi + v+ e

In this equations, DIDY!, DIDY?, and DIDY® represent the dummy variables for the
Broadband China Pilot Policy, Innovative City Pilot Policy, and Science and Technology
Finance Integration Pilot Policy, respectively. Table 3 shows that the coefficient of our policy
variable remains positive and significant at the 1% level, confirming that our results are not
confounded by other interventions.

Table 3. Controlling for Concurrent Policies.

1) (2) 3) @

Variable
Broadband China Innovative Cities Sci-Finance Integration = Overall
Treat x Post 4.531 *** 4.854 *** 4.244 *** 3.732 ***
(0.385) (0.376) (0.369) (0.387)
2.126 *** 1.834 ***
01 , -
DID (0.328) (0.327)
2.601 *** 2.258 ***
02 - -
bID (0.393) (0.391)
7.081 *** 7.164 ***
03 - -

DID (0.446) (0.457)
Controls Y Y Y Y
City-FE Y Y Y Y
Time-FE Y Y Y Y

Observations 4480 4480 4480 4480
Within R? 0.389 0.390 0.418 0.402

*** is significant at the level of 1%; “Y” represents “Yes”.

5.2.4. Other Robustness Tests

First, replace the dependent variable. The urban innovation index from the 2017 China
Urban and Industrial Innovation Report is adopted as a proxy for innovation. This index
accounts for the value of patents. Missing annual data are estimated using the average
annual growth rate of the index to measure urban innovation output. Regression results are
reported in columns (1) in Table 4. It can be observed that the regression coefficients remain
significantly positive at the 1% level after replacing the dependent variable, indicating
that the estimation results in this paper are not affected by the methodology used to
measure urban innovation. Second, we excluded samples from the four municipalities
directly under the central government. Given the significant disparities in economic
development, administrative status, and resource endowments between Beijing, Shanghai,
Chonggqing, Tianjin and other cities, we removed these four municipalities from the sample
and re-entered them into the model. The results are presented in Column (2) in Table 4.
The findings indicate that the impact of digital governance on urban innovation is not
influenced by these special municipalities; third, altering the sample time range. Estimation
results may be affected by the COVID-19 pandemic, so the sample period was adjusted to
2008-2018 and the regression rerun. Table 4 Column (3) reports these results. The estimated
coefficients remain significantly positive after changing the sample period, indicating the
robustness of the conclusion that digital governance effectively enhances urban innovation.
Fourth, we added an interaction fixed effect. The regression model was further controlled
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for the interaction fixed effect between city and year. Table 4, Column (4) reports the
corresponding results. It can be seen that after controlling for the joint fixed effect of city
and year, the estimated coefficient for digital governance on urban innovation remains
significantly positive, corroborating the conclusions above; fifth, tail trimming. In Table 1,
the allocation of urban innovation is highly right-skewed. The dependent variable is
winsorized at the 1st and 99th percentiles in the baseline regression to reduce the possible
bias by extreme outliers. The re-estimated results are reported in column (5) of Table 4. It
can be observed that the estimated coefficients remain significantly positively correlated
after tail trimming, indicating the robustness of the results.

Table 4. Additional Robustness Tests.

Variable

1

) 3) @) (5)

Replace Explained Variable Exclude Specific Cities Change Sample Time City-Time FE  Tail Trimming

Treat x Post

Controls
City-FE
Time-FE
Observations
Within R?

125.572 *** 4.370 *+* 5.149 4,920 4,993 #+*
(18.321) (0.363) (0.403) (0.374) (0.476)
Y Y Y Y Y
Y Y Y Y Y
Y Y Y Y Y
4480 4416 3080 4480 4480
0.221 0.380 0.411 0.392 0.664

*** is significant at the level of 1%; Y” represents “Yes”.

5.2.5. Endogeneity Analyses

Although the DID approach effectively measures the impact of the National Pilot
Policy for Information Benefiting the People for urban innovation, selection bias renders
the experimental and control groups incomparable. Therefore, to mitigate endogeneity
issues arising from sample selection bias, this study further employs PSM-DID for endo-
geneity testing. Using the control variables as the baseline and applying K-nearest neighbor
matching with a 1:3 sample ratio, the matched samples exhibit covariate bias below 20%
after matching, passing the balance test. The matched sample data is then re-estimated
using the baseline model (1), with the results of the nearest neighbor 1:3 matching presented
in Column (1) in Table 5. The results indicate that the National Pilot Policy for Informa-
tion Benefiting the People still exerts a significant positive impact on urban innovation,
confirming the robustness of the earlier conclusions.

Table 5. Endogeneity Analyses Results.

- @) @)
Variable PSM-DID Pilot Policy for E-gov
4,554 *** 4,824 %+
Treat x Post (1.033) (0.402)
Controls Y Y
City-FE Y Y
Time-FE Y Y
Observations 4480 4480
Within R? 0.183 0.377

*** is significant at the level of 1%; “Y” represents “Yes”.

Additionally, following the approach (Wang & Xu, 2024) [45], the dummy variable for
the e-government pilot policy was used as a proxy for digital governance and reintroduced
into the baseline model for regression. The estimation results are presented in Column (2)
in Table 5. It is evident that the estimated coefficients remain significant after replacing
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the core explanatory variable for digital governance, demonstrating the reliability of the
research conclusions.

6. Further Analysis
6.1. Analyses of Mechanism

While we have confirmed that the National Pilot Policy for Information Benefiting
the People significantly enhances urban innovation, the channels through which this
effect operates remain to be explored. Based on our theoretical framework, we examine
three potential mechanisms: cultivating innovation entities, improving the innovation
environment, and optimizing the allocation of innovation elements. We construct the
following mediation effect models:

Med;; = ag + a1 f(DIDy;, treat;, post;) + a3 X + 6; + 17t + et (4)

Innovy = Bo + B1f(DIDy, treat;, postt) 4 BoMed;s + B3 Xjr + 0; + 11t + ejy (5)

In this equations, Med;; is the mediator variable; a; captures the effect of digital
governance on the mediator; B, captures the effect of the mediator on innovation; and the
meanings of the remaining variables remain consistent with the preceding text.

6.1.1. Inspection of the Innovation Entity Cultivation Mechanism

Measured by the number of newly registered enterprises per 10,000 people, data
sourced from the Industrial and Commercial New Enterprise Registration database. Column
(1) and Column (2) in Table 6 report the regression estimation results. It is evident that the
National Pilot Policy for Information Benefiting the People can indeed attract new enter-
prises and foster innovative entities. After re-running the regression with both innovation
entity cultivation and the dummy variable for the pilot policy included in Model (4), all
the parameter estimates show a significant positive correlation at the 1% level. Moreover,
the coefficient for the pilot policy 1 is reduced compared to the baseline model, indicating
that innovation entity cultivation is a crucial pathway through which digital governance
influences urban innovation. Hypothesis H1 holds.

Table 6. Mechanism Test Results.

Variab] Entrepreneurship Environment Allocation
arable (1) Entrep (2) Innov (3) Environment (4) Innov (5) Elements (6) Innov
N 18.688 ** ) 0.247 ** 289.781 ** )
1 (8.445) (0.125) (141.316)
5.087 *** 4.836 *** 5.141 ***
A1 - (0.375) - (0.413) - (0.315)
0.003 *** 0.321 *** 0.002 ***
P ) (0.001) ] (0.054) ) (0.001)
Controls Y Y Y Y Y Y
City-FE Y Y Y Y Y Y
Time-FE Y Y Y Y Y Y
Observations 4480 4480 3920 3920 4320 4320
Within R? 0.258 0.385 0.480 0.330 0.0230 0.3451

*** and ** are significant at the level of 1% and 5% respectively. Mechanism tests show that three pathways operate
across different conceptual channels. The policy appeals to new innovators and fosters a valuable innovation
environment and allocates innovation elements, leading to urban innovation; “Y” represents “Yes”.

6.1.2. Inspection of the Innovation Environment Improving Mechanism

Using the China Urban Commercial Credit Environment Index (CEI) from the Blue Book
covering 2010-2023. This index is derived from surveys of 15,000 enterprise managers
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across 31 provinces (municipalities) and autonomous regions nationwide, with missing
annual data filled via interpolation. Regression estimation results are reported in columns
(3) and (4) in Table 6. It can be observed that the National Pilot Policy for Information
Benefiting the People can improve the innovation environment. After re-running the
regression with both the innovation environment and the dummy variable for the pilot
policy included in Model (4), all the estimated values show a significant positive correlation
at the 1% level. Moreover, the coefficient for the pilot policy B is reduced compared to the
baseline model’s estimated coefficient, indicating that the innovation environment serves as
the mediating mechanism through which digital governance influences urban innovation.
Hypothesis H2 is thus supported.

6.1.3. Inspection of the Innovation Elements Allocation Mechanism

Measured by the ratio of a city’s internal R&D funding to its permanent resident
population, data is compiled from the City Statistical Yearbook, local statistical yearbooks,
and statistical bulletins. Column (5) and Column (6) in Table 6 report the regression
estimation results. The findings indicate that the National Pilot Policy for Information
Benefiting the People optimized the allocation of innovation elements. When both factors
were incorporated into Model (4) for re-regression, all the estimated coefficients for the
pilot policy B decreased compared to the baseline model, confirming that optimizing
innovation element allocation is a channel through which digital governance influences
urban innovation. Hypothesis H3 is thus validated.

6.2. Heterogeneity Analysis
6.2.1. Urban Location Heterogeneity

Based on the “Opinions of the Central Committee of the Communist Party of China and the
State Council on Promoting the Rise of the Central Region” and the “Implementation Opinions
of the State Council on Several Policy Measures for the Development of the Western Region”,
the samples were categorized into three urban types—eastern, northeastern, and central-
western—for analysis. The regression results are presented in columns (1) to (3) in Table 7.
It can be observed that the National Pilot Policy for Information Benefiting the People in the
eastern region has the most pronounced effect on enhancing urban innovation, followed
by the central-western and northeastern regions. This may be attributed to factors such as
the eastern region’s stronger industrial foundation, higher economic level, and advanced
technology, which better leverage the innovation-driving effects of digital governance.

Table 7. Results of Heterogeneity Tests.

Urban Location Fiscal Pressure Informatization
Variable 1) (2) (3) 4) (5) (6) (7)
Northeast Central-West East Low High Low High
Treat x Post 1.667 2.398 *** 9.807 *** 4.560 *** 0.526 *** 0.779 *** 5.526 ***
(0.226) (0.268) (0.997) (0.705) (0.135) (0.160) (1.014)
Controls Y Y Y Y Y Y Y
City-FE Y Y Y Y Y Y Y
Time-FE Y Y Y Y Y Y Y
Observations 528 2576 1376 2000 2480 2239 2241
Within R?2 0.527 0.4214 0.493 0.471 0.357 0.3568 0.5119

*** is significant at the level of 1%; “Y” represents “Yes”.
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6.2.2. Fiscal Pressure Levels Heterogeneity

Following the methodology (Huang & Zhao, 2023) [28], the ratio of the difference between
general public budget expenditures and public budget revenues to urban GDP is used as a
proxy variable for fiscal pressure levels. The sample is divided into low and high fiscal pressure
groups based on the median value, and regression is performed by substituting these groups
into the baseline model. The results are shown in columns (4) and (5) in Table 7. The results
indicate that the National Pilot Policy for Information Benefiting the People demonstrates a
more pronounced effect on enhancing urban innovation in regions with lower fiscal pressure.
Conversely, in regions with higher fiscal pressure, the innovation effect of this policy is weaker.
This disparity may stem from government departments in less fiscally constrained areas having
greater resources to drive policy implementation. Thus, government fiscal pressure weakens
the effectiveness of the pilot policy in improving urban innovation.

6.2.3. Information Technology Adoption Heterogeneity

Using internet penetration rate as a measure of urban information technology adoption,
regions were divided into high-level and low-level groups based on the median. Column
(6) and Column (7) in Table 7 present the test results. Findings indicate that in regions with
high information technology adoption, the estimated coefficient shows a significant positive
correlation at the 1% level. Conversely, in regions with low information technology adoption,
the estimated coefficient for the innovation-driven effect is significantly positive at the 1% level
but smaller than that in high information technology adoption regions. This demonstrates
that the National Pilot Policy for Information Benefiting the People has a stronger promotional
effect on urban innovation in regions with high information technology adoption.

6.3. Innovation Heterogeneity Test

Following the methodology (Meng & Zhu, 2025) [46], this study employs the more
technically sophisticated metric of green invention patent applications per 10,000 popula-
tion to measure a city’s sustainable innovation. Green utility model patent applications per
10,000 population serve as a proxy variable for strategic innovation, enabling further exam-
ination of urban innovation behavior. Results are presented in Column (1) to Column (4) in
Table 8. Specifically, Column (1) to Column (2) in Table 8 show the impact of the National
Pilot Policy for Information Benefiting the People on sustainable innovation, while Column
(3) and Column (4) in Table 8 reveal the policy’s effect on strategic innovation. Column (1)
and Column (4) in Table 8 exclude city characteristic control variables. It can be observed
that without control variables, the regression coefficients are significantly positive at the
1% level. Even after incorporating control variables, the coefficients remain significantly
positive at the 1% level. This indicates that the pilot policy accessibility effectively promotes
both sustainable innovation and strategic innovation in cities.

Table 8. Sustainable vs. Strategic Innovation.

Sustainable Innovation Strategic Innovation
Variable
1) 2 3) 4)
Treat x Post 0.622 *** 0.850 *** 0.814 *** 0.575 ***
(0.041) (0.046) (0.046) (0.042)
Controls N Y N Y
City-FE Y Y Y Y
Time-FE Y Y Y Y
Observations 4480 4480 4480 4480
Within R? 0.405 0.229 0.313 0.448

*** is significant at the level of 1%; “Y” represents “Yes”, and “N” represents “No”.
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6.4. Spatial Effect Test

In order to examine the impact of digital governance on the innovation of neighboring
regions, this paper constructed a spatial econometric model for empirical testing. The
model form set is:

Innovy = Bo + pWInnovy + By f(DIDjy, treat;, post;) + ¢W f(DIDy, treat;, post;)

(6)
+B2Xir + OW Xt + piy

Hit = AW + €34 ()

In the formula, Xj; represents a series of control variables; W used to represent the
spatial weight matrix; p used to represent spatial autoregressive coefficients; ¢ and 6 they,
respectively, represent the elasticity coefficients of spatial interaction terms for digital
governance and control variables; A used to represent spatial error coefficients; y;; and e
used to represent a random error vector that follows a normal distribution pattern. The
meanings of other variables are consistent with the above.

6.4.1. Spatial Autocorrelation Test

This article uses a spatial geographic distance weight matrix for spatial correlation
analysis, and the specific regression results are shown in Table 9. From the results, it can
be seen that there is a significant spatial autocorrelation in the level of urban innovation,
which meets the basic conditions for spatial econometric analysis.

Table 9. Moran’S I of Urban Innovation.

Year Moran’s 1 Z-Value p-Value
2008 0.031 *** 7.539 0.000
2009 0.042 *** 9.650 0.000
2010 0.064 *** 13.667 0.000
2011 0.075 *** 15.713 0.000
2012 0.090 *** 18.632 0.000
2013 0.092 *** 18.817 0.000
2014 0.107 *** 21.608 0.000
2015 0.109 *** 21.977 0.000
2016 0.117 *** 23.469 0.000
2017 0.127 *** 25.445 0.000
2018 0.124 *** 24961 0.000
2019 0.085 *** 17.584 0.000
2020 0.101 *** 20.679 0.000
2021 0.078 *** 16.180 0.000
2022 0.074 *** 15.397 0.000
2023 0.074 *** 15.396 0.000

*** is significant at the level of 1%.

6.4.2. Spatial Spillover Effect Test

The LM test, Hausman test, and LR test were used to select the Spatial Durbin Model
(SDM) with bidirectional fixed effects to analyze the spatial effects of digital governance on
urban innovation. The specific results are shown in Table 5. It can be seen that the spatial
regression coefficient in column (1) is 0.892, which is significant at the 1% level, indicating
that digital governance can promote the innovation of neighboring cities. Meanwhile,
although the regression coefficient can reflect the impact of variables well, it cannot show
the marginal effects generated by each variable. Therefore, further decomposition of spatial
effects is carried out, and columns (2)—(4) of Table 10 show the direct, indirect, and total
effects of each variable on the urban innovation, respectively. It can be seen that the impact
of digital governance on urban innovation is generally positively correlated and significant
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at the 1% level. The indirect effect regression coefficient is 100.044, which is significant at
the 5% level, indicating that digital governance can not only promote the improvement
of local urban innovation but also enhance the innovation of neighboring cities through
spillover effects.

Table 10. Spatial Regression Results.

Variable V0] (2) 3 4)
SDM Spatial Effect Decomposition
Treat x Post 3.3769 *** 3.7510 *** 100.0441 ** 103.7951 **
(0.2235) (0.3131) (51.0535) (51.269)
0 0.8924 *** - - -
Controls Y Y Y Y
Observations 4480
R? 0.1726

*** and ** are significant at the level of 1% and 5% respectively; “Y” represents “Yes”.

7. Conclusions
7.1. Research Findings

Currently, the digital economy is flourishing worldwide, and China is accelerating the
development of Digital China. Scholars have reached a consensus that digital infrastructure,
digital technology innovation, and digital finance can effectively promote socioeconomic
development. However, the extent to which digital governance enhances urban innovation
remains a topic worthy of in-depth exploration. Given this, this paper utilizes panel data
from 280 prefecture-level and above cities spanning 2008-2023. Treating the National
Pilot Policy for Information Benefiting the People as a quasi-natural experiment, the study
employs a difference-in-differences approach to examine the impact of digital governance
on urban innovation and its underlying mechanisms. First, core findings reveal that digi-
tal governance significantly promotes urban innovation. This conclusion holds up after
multiple rigorous robustness tests, including parallel trend verification, placebo tests, and
controlling for major concurrent policy impacts. Second, mechanism analysis reveals that
the pilot policy primarily drives urban innovation through three interrelated channels:
(1) Cultivating Innovation Actors—Enhancing government administrative efficiency and
public service delivery while stimulating entrepreneurial activities; (2) Improving the Inno-
vation Environment—Encouraging and supporting innovation activities among enterprises
and research institutions; (3) Optimizing the Allocation of Innovation Factors—Facilitating
the inflow of innovation factors, reducing innovation costs, and improving the innovation
structure to stimulate urban innovation. Third, further analysis reveals that the impact of
digital governance on urban innovation is influenced by a city’s geographical location and
level of development. In eastern regions, areas with higher levels of informatization, and
local governments facing less fiscal pressure, digital transformation is more conducive to
enhancing the quality of innovation within those cities. Additionally, digital governance
can influence the innovation level of neighboring regions through spillover effects.

7.2. Policy Implications

Based on the findings above, this paper draws the following policy implications: First,
as digital governance can enhance the level of urban innovation, therefore the experience of
the National Pilot Policy for Information Benefiting the People should be widely promoted
to comprehensively improve government governance efficiency and public service stan-
dards and implement policies in a way that suits local conditions, thereby establishing an
efficient government service system. On the one hand, from the perspective of short-term
governance reform, efforts should be made to promote fair public services in all regions.
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Comprehensively enhance equitable access to public services in areas such as tax oversight,
public infrastructure connectivity, healthcare, and social security, safeguarding citizens’
rights to essential public services; On the other hand, from the perspective of long-term
institutional reform, efforts should be made to improve the quality of government public
services and build an efficient and convenient public service system. This involves optimiz-
ing administrative services, improving government governance efficiency, strengthening
process design, and emphasizing the dual incentives of reform-driven innovation and
digital empowerment. It needs to highlight data-driven methods and business process
optimization to promote the convenience and intelligence of services, advance the integra-
tion of online and offline services, achieve diversified service modes, simplify processes,
and minimize costs. This maximizes the convenience for citizens and businesses while
stimulating social innovation and development momentum.

Secondly, due to the National Pilot Policy for Information Benefiting the People, urban
innovation can be promoted by cultivating innovative entities, optimizing the innova-
tion environment, and promoting the allocation of innovation elements. Therefore, a
collaborative government system and service platform should be established to provide
basic support for urban innovation. On the one hand, from the perspective of short-term
governance, local governments should make full use of the Internet, big data, artificial intel-
ligence, and other advanced technologies to transform government services from manual
mode to human-computer interaction mode. This will increase the frequency and quality of
communication between the government and citizens, as well as between the government
and businesses, enabling innovative entities and talents to understand policy directions
and local regulations, thereby enhancing confidence in innovation. On the other hand, from
the perspective of long-term governance, we should strengthen the digital empowerment
of government services, deepen innovation in service delivery models, and promote more
online, one-stop, and fast processing. This will help innovative entities and talents better
understand market conditions and government policies. At the same time, promoting the
application of emerging technologies in specific government service scenarios, optimizing
application methods, review processes, and intelligent question answering systems, and
providing more efficient services for enterprises and the public.

Thirdly, as digital governance can enhance the innovation level of neighboring regions
through spillover effects, on the one hand, it is necessary to deepen government data
disclosure and public platform construction, promote government information disclosure
by improving the timeliness and accuracy of data sharing, and help innovators better un-
derstand the local business environment, policy direction, and decision-making motivation.
Strengthen the construction of government service platforms, unify regional platform stan-
dards, improve service coordination and efficiency, and enhance public platform support
capabilities and application innovation levels. At the same time, it can optimize commu-
nication between the government and innovation entities, ensuring smooth channels for
information exchange. On the other hand, as government departments promote digital
governance, policies supporting innovative talents should be improved and implemented
to promote talent mobility between different regions and innovation cooperation between
different cities.

7.3. Limitations and Recommendations for Future Research

While this research has provided valuable evidence on the relationship between digital
governance and urban innovation, there are still some limitations. Firstly, using a single
agent (invention patent) to measure innovation quality, invention patent applications as
a single proxy for innovation quality may ignore non-patent innovations such as process
innovations and variables in patent value. And the possibility of omitting variable bias
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voltage; secondly, focus on innovation output rather than the ultimate economic impact;
thirdly, although this paper emphasizes macro-level urban data, it lacks the impacts of
policies on the micro-level mechanisms in the long term.

Future research can explore long-term impacts, the effects on different types of innova-
tors (such as small and medium-sized enterprises versus large corporations), or the quality
of green patents.
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