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Abstract

Enhancing the level of public service delivery constitutes a core objective for governments
worldwide in their efforts to optimize governance effectiveness. With the advancement
of the digital revolution, government data has emerged as a critical factor of production,
and its open utilization is increasingly regarded as a strategic resource for addressing
public service challenges. This study employs panel data from 285 Chinese cities spanning
the period 2010 to 2022. By leveraging the staggered rollout of data openness platforms
by local governments as a quasi-natural experiment, it evaluates the impact mechanism
of government data openness on public service delivery using a staggered difference-
in-differences approach. The findings indicate that open government data significantly
enhances regional public service delivery, an effect that operates primarily through data
utilization and urban technological innovation capacity, both of which collectively empower
public service improvements. Moderation analysis further reveals that fiscal transparency
exerts a significant positive moderating effect within this pathway, thereby amplifying the
influence of government data openness on public service provision levels.

Keywords: open government data; public services delivery; digital government

1. Introduction

Improving the quality and accessibility of public services is now a widely accepted
consensus in global public governance. Governments worldwide are increasingly focused
on optimizing public service delivery, with the primary aim of enhancing public satis-
faction. As public demand grows for more diverse, high-quality, and efficient services,
identifying effective ways to improve service provision has become a critical task in modern
governance. Existing research highlights the key factors influencing public service quality
as organizational management [1], institutional governance [2], and public perceptions and
evaluations [3]. Meanwhile, the ongoing digital revolution and widespread adoption of
digital government have elevated data to a central role in public service delivery, drawing
global attention to its value in public governance.

In recent years, governments—custodians of massive public data resources—have
introduced strategic plans and policy frameworks to promote cross-level, cross-regional,
and cross-departmental data sharing and openness [4,5]. In this context, open government
data (OGD) has emerged as a key strategy to unlock data’s value as a production factor,
stimulate social innovation, and enhance public service quality [6]. Notably, the European
Union, Estonia, Canada, and other regions and countries have developed relatively consis-
tent institutional approaches to advance OGD. At the institutional level, standardized rules
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and policy frameworks provide a legal basis and operational guidelines for data sharing
and reuse [7]. Technically, unified data platforms and exchange systems have reduced data
circulation costs and improved interoperability across departments and administrative
levels [8]. In practice, data openness has been integrated into specific public service sce-
narios, where process optimization and inter-organizational coordination translate data
elements into practical governance capacity [9]. Together, these form a coordinated mecha-
nism of institutional constraints, platform support, and application orientation—moving
data openness beyond mere resource release to enable sustained value transformation in
public service delivery. Against this global backdrop, China has also embraced public data
openness as a key means to enhance governance capacity and optimize public services.
Particularly in the face of persistent challenges—including insufficient service capacity,
uneven regional and group distribution, and misalignment between service structures and
actual needs—seeking new breakthroughs in public service development through data
governance has become imperative.

However, building OGD platforms does not guarantee the desired governance out-
comes. In some countries, despite completing platform construction and data release,
significant challenges remain: low data utilization, limited platform activity, and barri-
ers to cross-departmental coordination. Some initiatives even fail to achieve their policy
goals [10,11]. This suggests that the transformation of data openness—from platform
construction to public value realization—is constrained by multiple factors, such as institu-
tional contexts, governance capacity, and application scenarios [12,13].

While the potential of OGD to optimize public service delivery is widely recognized,
rigorous empirical evidence remains scarce, and the specific mechanisms through which
OGD improves public service levels are not fully understood. Existing studies have
focused primarily on transparency, accountability, participation, or specific application
contexts [14,15], but lack a systematic explanation of whether and how data openness effec-
tively enhances public service capacity. To address this gap, this study uses China’s local
government data platform pilot program as a quasi-natural experiment and employs a stag-
gered difference-in-differences method to empirically test OGD’s impact on regional public
service delivery. By systematically analyzing the relationship between public data openness
and public service levels, this study enriches the research framework for optimizing public
service delivery and provides new perspectives and empirical evidence for understanding
OGD’s governance effects. From a practical standpoint, this study not only confirms OGD’s
role in promoting public service delivery but also reveals the key mediating roles of data
element utilization and urban technological innovation in this process. These findings
clarify how government data openness—an institutional arrangement—translates into
tangible improvements in public service outcomes. Although this study is based on local
government data platforms in China, the core mechanisms identified are not limited to
China’s institutional context, making its conclusions potentially relevant to broader digital
government development worldwide.

2. Literature Review

Open government data refers to government data that can be freely accessed, obtained,
used, and shared by anyone at no cost [16]. This contrasts with government information
disclosure, which is often conditional, targeted, and limited in scope. Most scholars concur
that open government data enables the public to access, use, and share relevant government
data, emphasizing that data openness can, to some extent, meet public demand for data
while simultaneously promoting the sharing and utilization of data resources [17,18].
Previous studies have characterized data quality across multiple dimensions, including
completeness, uniqueness, accuracy, timeliness, consistency, validity, and reasonableness,
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and have noted that insufficient data quality tends to reduce the utilization rate of open
government data [19,20].

The advancement of data openness strategies is reshaping both the logic and capacity
of government public service delivery [21,22]. Academia has characterized the digital and
data-driven transformation of governance as a systematic effort to enhance the effectiveness
and efficiency of the public sector through data and digital technologies [23]. As Giest
have observed that this transformation has given rise to emerging governance paradigms,
including the information state and the data-driven state, whose core normative aspirations
center on achieving transparency, accountability, and public participation through data [24].
Within the framework of e-government development, OGD primarily focuses on how
digital technologies enhance governance capacity and public service performance, while
the Whole-of-Government approach provides an organizational-level explanation for the
cross-departmental and cross-level coordination, as well as the integration of informa-
tion resources, inherent in OGD [25,26]. Public service data governance is regarded as a
foundational pillar of digital strategies, underscoring the pressing need to systematically
explore its theoretical foundations and institutional architecture [27]. In this framework,
OGD functions as a critical interface linking digital governance with public service delivery,
serving as a policy instrument aimed at improving the accessibility and responsiveness of
public services. The significance of open government data lies not merely in expanding
data accessibility, but in supporting governmental coordination, service integration, and
governance innovation. In this process, cross-agency data sharing, system interoperability,
and process coordination constitute the essential foundations for achieving integrated
public service delivery through resource consolidation [28].

Within the theoretical framework of public data openness, the centrality of data in
public service delivery has become an established premise [29,30]. The primary mechanism
through which open data empowers public services lies in its inherent informational
value. On one hand, enterprises can access public data resources at a relatively low
cost and extract valuable insights to accurately comprehend both internal and external
environments, thereby reducing uncertainty in innovation-related decisions [31]. On the
other hand, the expansion of public data resources not only meets the demand for such data
in technological innovation but also, by creating new data application scenarios, drives
technological innovation in return [20,32]. A sustainable data openness strategy requires not
only appropriate institutional arrangements but also the construction of digital platforms,
through which data openness can be effectively transformed into public service capacity.
European countries have taken an early lead in advancing such institutional development
and have gradually established relatively stable linkages among public data openness, data
reuse, and service improvement [5,33]. Digital government development aims to improve
public service quality by enhancing efficiency, fostering collaboration, and increasing
transparency—a proposition that has received empirical support in selected studies [34,35].
Despite these advancements, the potential of government data in this process remains
largely untapped, owing to the absence of well-established data linkages between the
government and citizens. And the digital and data-driven governance transformations
are giving rise to new governance models centered on public participation and collective
intelligence [36]. In this context, citizens are no longer passive recipients of public services;
instead, they become co-creators of public value through data contributions, application
development, and issue feedback [37,38]. The underlying logic of this transformation is
that data openness dismantles the government’s monopoly over information resources in
the public service domain. This enables diverse stakeholders to access and utilize public
data on an equal footing, thereby reshaping the power dynamics and production models
underlying public service delivery [39].
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Current research has extensively examined the relationship between government
data openness strategies and public services, with particular attention devoted to service
enhancements driven by digitalization and informatization initiatives. Nevertheless, the
tangible implications on public service delivery of OGD remain insufficiently explored.
To investigate the pathways through which OGD platforms influence the level of public
service delivery within the context of digital government, this study employs a staggered
difference-in-differences approach.

3. Institutional Context and Research Hypotheses
3.1. China’s OGD Practices

Against the backdrop of the rapidly expanding digital economy, OGD has become a
vital component of government digitalization efforts and an inevitable choice for advancing
the modernization of China’s national governance system and governance capacity. As
early as 2012, pioneering cities such as Beijing and Shanghai took the lead in establishing
open data platforms. In 2015, the Chinese government formally incorporated government
data disclosure into national policy frameworks. In the same year, the Action Plan for
Promoting Big Data Development was issued, proposing the construction of a nationally
unified government data open platform. Subsequently, local governments across the coun-
try launched their own public data open platforms in succession. Later policy initiatives
placed greater emphasis on building a unified, standardized, and interconnected national
data openness system, marking a strategic shift from fragmented pilot projects to system-
atic development. These policies underscored the critical role of aggregating and utilizing
public data in facilitating the large-scale circulation of data resources, thereby advancing
the system toward deeper stages of application—wherein data evolves from being merely
administrative information to becoming a core driver of socioeconomic development. In
2024, the State Council of China issued the Opinions on Accelerating the Development
and Utilization of Public Data Resources, which clarified the entire process from public
data opening to utilization and established development and utilization models such as
authorized operation. This milestone policy signifies that China has entered a new phase of
systematically deploying public data development and utilization at the institutional level.

Under the guidance of national policies, local governments across China have succes-
sively established OGD platforms. According to data from the National Bureau of Statistics
of China, as of July 2025, 231 cities in China had launched OGD platforms, offering access
to over 480,000 downloadable datasets [40]. The open data primarily cover infrastructure
construction, public transportation, medical institutions, housing information, and other
key areas. Taking Chengdu’s public data open platform as an example, it has released
30.7 million data entries, 11,065 datasets, and 35,826 data files [41]. This platform provides
data support for various applications and service models, including “Rongyizhu,” “Culture
Tianfu,” and the “Micro-Network Real-Grid”.

3.2. Research Hypotheses

Public data, as a fundamental factor of production in the delivery of public services, ne-
cessitates the establishment of robust open-sharing mechanisms to dismantle governmental
data silos and eliminate information monopolies [42]. Such mechanisms serve to address
the salient deficiencies inherent in traditional service delivery models, including inefficiency,
inequity, and limited collaborative capacity. Public services are fundamentally oriented
toward the core values of universality, equity, and efficiency [43]. Public data are primarily
generated through government operations in the exercise of public service functions, encom-
passing critical domains such as education, healthcare, social security, and administrative
services, thereby embedding a broad range of essential service information [29].
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The openness of public data fundamentally reduces the costs associated with in-
formation access and utilization, while simultaneously restructuring the logic underpin-
ning public service delivery [44,45]. This transformation drives a paradigm shift—from a
government-dominated model characterized by reactive responses to demand, toward a
meta-collaborative approach that proactively aligns with societal needs [46]. Specifically,
public data openness yields multidimensional improvements. First, it effectively mitigates
information asymmetry between the government and citizens, enabling the public to ac-
cess critical service information—such as school district boundaries, healthcare resource
distribution, and social security reimbursement policies—in a convenient and efficient
manner [47,48]. This significantly enhances the accessibility and transparency of basic
public services. Second, open and shared public data provide comprehensive, precise, and
real-time informational support for governmental decision-making, enabling authorities
to accurately identify service gaps and optimize the allocation of public resources [49,50].
Third, OGD stimulates the participation of diverse actors, including social organizations
and market entities, guiding them to leverage available data to innovate service models and
develop value-added service products [37,51]. This participatory dynamic compensates
for the limitations inherent in a single-provider government framework. Based on the
foregoing analysis, this study proposes the following hypothesis:

H1. OGD significantly improves the level of public services delivery.

Government data constitutes the core vehicle of governance-related elements and
serves as a foundational prerequisite for the effective functioning of data as a factor of
production. It plays an indispensable role in enhancing the quality of public services
and enabling precision in government decision-making. Its core value lies in facilitating
data-driven governance transformation. The act of opening government data does not, in
itself, generate value; rather, its significance resides in guiding societal actors to recognize
the elemental value of data, thereby promoting its efficient utilization [52,53]. This process
contributes to optimizing resource allocation, advancing scientific decision-making, and
continuously improving the efficacy of government functions, thereby establishing a robust
foundation for the enhancement of public service delivery [14,54].

From the perspective of digital governance, data—as a critical factor of production—derives
its transformative potential from openness and circulation, which are essential enablers of the
transition from a traditional management-oriented governance model to a modern, service-
oriented paradigm [55]. Fundamentally, such openness constitutes the principal mechanism
through which society comes to recognize the latent value of data, mobilizing its application
and unlocking its developmental potential. While the mere disclosure of government data does
not directly yield value, it dismantles informational barriers and establishes pathways for data
flow, thereby effectively guiding diverse sectors of society to recognize the potential inherent
in data elements [56,57]. This stimulates their active engagement in data development and
utilization, ultimately fostering a multi-stakeholder governance framework for the delivery of
public services. Only through openness can public data catalyze societal recognition of data as a
productive element, drive its circulation and in-depth exploitation, and realize both its use value
and exchange value—transforming data from a static resource into tangible socioeconomic
outcomes. Specifically, government data openness enhances societal recognition of the value of
data elements and stimulates their efficient utilization [58]. It encourages innovation in data-
driven products and services while optimizing decision support systems, thereby effectively
channeling the value of data into essential public service domains such as education, healthcare,
and transportation. This facilitates a precise alignment between public service supply and
demand, mitigates structural imbalances in provision, and ultimately raises the overall standard
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of public services while advancing equitable access [50,59]. Based on this analysis, the following
hypothesis is proposed:

H2. OGD enhances the level of public service delivery by promoting the utilization of data elements.

The innovation ecosystem perspective posits that the openness of public data, as
a novel production factor, dismantles traditional resource barriers among innovation
actors [60]. By lowering research and development thresholds and fostering synergis-
tic dynamics, it substantially enhances a city’s overall technological innovation vitality.
Government data openness can significantly elevate a city’s level of technological innova-
tion [61]. It directly promotes innovation by expanding the pool of innovation factors and
incentivizing inventive activities—enabling enterprises and other innovation entities to
access vast public data resources conveniently, extract value, and reduce R&D costs [62]. Si-
multaneously, OGD indirectly propels technological innovation: on one hand, it drives the
digital economy by providing innovation actors with spaces for exchange and collaboration,
alongside support for digital transformation; on the other hand, it improves the business
environment, thereby enhancing the efficiency of innovation resource allocation [63,64].
Moreover, it boosts entrepreneurial activity, generating additional opportunities and vitality
for innovation.

Knowledge spillover theory reveals that the liquidity of public data is essential for
knowledge restructuring and diffusion. Open data accelerates the transformation of tacit
knowledge into explicit technological assets, optimizes the spatial allocation of innova-
tion factors, and consequently builds a technological foundation for application-oriented
innovation in public services [65]. Urban technological innovation enables governments
to gain a precise understanding of residents’ needs, optimize resource allocation, and
expand service delivery channels [66]. Automated and intelligent processes enhance ser-
vice efficiency, while information sharing and collaborative office mechanisms dismantle
departmental silos, improving overall operational performance. Technological innovation
further drives service model innovation, stimulating collaborative efforts among diverse
stakeholders [67]. This comprehensively elevates the quality and accessibility of public
services, meeting the varied demands of residents. Accordingly, public data openness,
urban technological innovation, and public service levels form a logically coherent progres-
sion with clearly delineated mechanisms. Based on the foregoing, this study proposes the
following hypothesis:

H3. OGD enhances the level of public service delivery by driving urban technological innovation.

4. Research Design
4.1. Sample Selection and Data Sources

Following the State Council’s issuance of the Action Plan for Promoting Big Data
Development in 2015, numerous Chinese cities progressively established OGD platforms.
However, due to the heterogeneous timing and geographic distribution of platform im-
plementation, the policy’s impact on public service delivery exhibits temporal variation.
To rigorously identify the causal effect of platform establishment, this study adopts a
difference-in-differences (DID) framework. Municipalities are classified into treatment and
control groups based on whether—and when—they launched an official government open
data platform, enabling identification of dynamic policy effects across distinct implementa-
tion periods:

PS;y = ag+ B1DID;; + 6Controls;; +a; + vt + & 1
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Among these variables, PS;; denotes the level of public services delivery in city i
during year t; DID; ; represents the interaction term between Policy; and Post;. Policy; is a
binary indicator variable equal to 1 if city i is designated as a pilot city for the government
data open platform, and O otherwise. Post; is a time-based binary variable equal to 1
for all years beginning with the year of policy implementation (inclusive) and 0 for all
preceding years. Controls; ; denotes a vector of time-varying city-level control variables.
«; and <y represent city-fixed and year-fixed effects, respectively, which jointly control for
unobserved time-invariant city-specific heterogeneity and common temporal shocks. ¢;; is
the idiosyncratic error term.

4.2. Variable Selection and Data Description

Dependent variable: Level of Public Service Delivery (PS). Given that the level of
public service is jointly determined by multiple factors, this study employs the entropy
method to construct a comprehensive measurement index. Specifically, the public service
level is evaluated across six dimensions: education, medical resources, social security,
infrastructure, public cultural services, and ecological greening [68]. These six dimensions
are further decomposed into 22 tertiary indicators, and the detailed composition of this
indicator system is presented in Table 1.

Table 1. Measurement indicators of the level of public services delivery.

Variables Primary Index Calculation Formula Weight
Student-teacher ratio in primary schools (per teacher) 0.0450235
Student-teacher ratio in secondary schools (per teacher) 0.0461986

Education Student-teacher ratio in tertiary institutions (per teacher) 0.0434949
Share of educational expenditure in total fiscal expenditure 0.0471893
Number of medical institutions 0.0402047
Basic medical service Number of hospitals and health centers 0.0479754
Medical Resources Number of hospital and health center beds 0.0433942

Number of licensed (assistant) physicians 0.0480175
Number of enrollees in basic urban employee pension insurance 0.0482128
Social sgcurity Number of enrollees in basic employee medical insurance 0.0414103
Level of Public Socizelrgelzflrity Number of enrollees in unemployment insurance 0.0468708
Service Delivery (PS) Number of residential social welfare institutions 0.044837
Total mileage of highways (km) 0.0449766

cultulz‘:})liecrvice Total electricity consumption (kWh) 0.0495865

Per capita water resources (m>/capita) 0.0445942

Number of public libraries 0.0443535

Number of theaters and cinemas 0.044321

Infrastructure Number of museums 0.0463491

Number of sports venues 0.045763

Domestic sewage treatment rate (%) 0.0446888
Cultulzal:lbsliecrvices Household waste harmless treatment rate (%) 0.0461767

Centralized treatment rate of municipal sewage (%) 0.0463615

Core Explanatory Variable: DID. This variable is a policy dummy variable constructed
based on the establishment of municipal government data open platforms. Cities that
have officially launched such platforms are assigned to the treatment group, while those
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without an active platform serve as the control group. Specifically, for city i that launched
its government data open platform in year ¢, the dummy variable takes a value of 1 for
year t and all subsequent years, and 0 otherwise.

Mediating variables: (1) Utilization of data elements (Data dimension). Whether
OGD can be translated into improvements in public service delivery depends critically on
whether data resources effectively enter the processes of circulation, development, and
application. Accordingly, this study employs the entropy weighting method to construct a
composite indicator based on multiple dimensions, including the utilization rate of data
elements, the distribution of data trading platforms, the number of broadband internet
subscribers, and the total volume of telecommunications services. Specifically, the utiliza-
tion rate of data elements captures the extent to which data resources are developed and
applied; the distribution of data trading platforms reflects the institutional foundation
underpinning data circulation; and the number of broadband internet users serves as a
proxy for data access conditions and application capacity, indicating the level of digital
communication activity and the provision of basic information infrastructure within a
city. Taken together, these indicators provide a comprehensive characterization of the
realization level of data element value. (2) Urban technological innovation (Innovation
dimension). Technological innovation constitutes a key transmission pathway through
which OGD affects public service delivery. Following the methodology adopted in prior
research [56], this study measures urban technological innovation using an entropy-based
index constructed from standardized indicators, including the number of patent grants
and the number of invention patents. Specifically, the number of patent grants reflects
overall innovation output, while the number of invention patents captures the capacity
for high-quality technological innovation. The combination of these indicators enables a
comprehensive assessment of the level of urban technological innovation.

Control variables: (1) Industrial structure (Ind), measured as the ratio of the value
added of the tertiary industry to regional GDP. (2) Economy standards (GDP), proxied by
real GDP per capita. (3) Government intervention (GI), defined as the share of local general
public fiscal budget expenditure in regional GDP. (4) Fiscal Pressure (Fis), calculated as the
ratio of the fiscal deficit (the difference between general public budget expenditure and
revenue) to general public budget revenue. (5) Technological Environment (Tech), captured
by the annual number of patent applications filed in each city. (6) Public Expenditure
structure (PE), measured by the proportion of total general public budget expenditure
allocated to education and healthcare.

The regional economic and patent data employed in this study are obtained from
publicly available statistical sources, including the China Local Government Data Openness
Report, the China City Statistical Yearbook, and the China Statistical Yearbook. Based on
these data, this study takes Chinese cities as the primary unit of analysis. Under the com-
bined influence of local exploratory practices and national institutional supply, government
data openness has gradually evolved from isolated pilot initiatives in individual cities
into a systematic and institutionalized process, which has been further embedded into the
broader framework of digital government development. Driven by policy incentives, cities
have progressively advanced the construction of OGD platforms. Notably, Beijing and
Shanghai took the lead in launching open data platforms in 2012, followed by a continuous
expansion in the number of such platforms nationwide. Accordingly, in the process of
sample construction, this study ensures that key variables—including the timing of OGD
platform establishment, public service indicators, and control variables—remain continu-
ously observable over the study period. Cities for which the establishment time of OGD
platforms cannot be accurately identified, those with substantial missing values in core
variables, and those experiencing frequent administrative boundary adjustments during
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the observation period are excluded. The final sample consists of a balanced panel dataset
covering 285 cities over the period from 2010 to 2022, accounting for approximately 93% of
all cities in China.

Table 2 reports the descriptive statistics for both the treatment and control groups.
The mean level of public service delivery in the treatment group (0.1612) is higher than
that in the control group (0.1549), providing preliminary evidence that the launch of
government data open platforms may be associated with improvements in public ser-
vice levels. However, whether this difference is statistically significant requires further
empirical verification.

Table 2. Descriptive statistical analysis.

Group Variables Mean Value Standard Deviation Minimum Value Maximum Value
PS 0.1612 0.0493 0.056 0.5478
DID 0.2959 0.4565 0 1
Data 0.1623 0.0902 0.0004 0.6261
Inno 0.0243 0.0654 0 0.9437
Treatment group Ind 0.4162 0.1047 0.0976 0.8387
(N =211) GDP 5.2946 3.4268 0.4491 22.9372
GI 0.1889 0.0988 0.0511 1.0268
Fis 1.937 2.0074 —0.3512 17.3985
Tech 0.8108 1.9619 0.0004 27.9177
PE 0.2019 0.0367 0.0526 0.3722
PS 0.1549 0.0283 0.0734 0.2941
DID 0 0 0 0
Data 0.1425 0.0786 0.0019 0.4109
Inno 0.0134 0.0312 0 0.3896
Control group Ind 0.4293 0.094 0.1436 0.6867
(N = 74) GDP 5.3297 3.3666 0.6025 25.6908
GI 0.2245 0.1094 0.0439 0.6754
Fis 2.0858 1.8361 0.0947 12.0267
Tech 0.4912 1.137 0.0005 12.252
PE 0.1695 0.0546 0.0475 0.8533

5. Empirical Analysis
5.1. Analysis of Baseline Regression Results

Table 3 presents the baseline regression results estimating the impact of government
data open platforms on public service delivery levels. Column (1) reports the results
without control variables or fixed effects, showing that the coefficient of the interaction term
is positive and statistically significant at the 1% level. Column (2) incorporates both city and
year fixed effects, and the core explanatory variable remains significantly positive at the 1%
level. Column (3) introduces a set of control variables—including industrial structure, living
standards, government intervention, fiscal pressure, technological innovation, and fiscal
expenditure structure—that may influence public service provision. The results remain
consistent. Column (4) presents the full specification, including both control variables
and two-way fixed effects, and the findings continue to hold. Collectively, these results
indicate that the launch of government data open platforms has a statistically significant
and positive effect on public service levels. This has effectively verified Hypothesis 1.

Table 3. Baseline Regression Results.

Variable Model 1 Model 2 Model 3 Model 4
PS PS PS PS
DID 0.0370 *** 0.0175 *** 0.0173 *** 0.0161 ***
(0.0006) (0.0007) (0.0006) (0.0010)
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Table 3. Cont.
Variable Model 1 Model 2 Model 3 Model 4
PS PS PS PS
Ind 0.0725 *** 0.0014
(0.0040) (0.0666)
GDP 0.0035 *** —0.0002
(0.0001) (0.0004)
GI 0.07171 *** 0.0093
(0.0058) (0.0061)
Fis —0.0025 *** —0.0010 ***
(0.0003) (0.0003)
Tech 0.0048 *** 0.0049 ***
(0.0002) (0.0002)
PE 0.0542 *** 0.0612 ***
(0.0082) (0.0078)
Constant 0.1515 *** 0.1332 *** 0.0838 *** 0.1195 ***
(0.0023) (0.0007) (0.0029) (0.0059)
City FE NO YES NO YES
Year FE NO YES NO YES
N 3990 3990 3990 3990
R-squared 0.4847 0.7047 0.7059 0.7611

Note: *p < 0.1, ** p < 0.05, *** p < 0.01. Parentheses report standard errors.

5.2. Robustness Test

(1) Parallel Trend Test

To examine the parallel trend test, this study employs an event study approach with a
time window of five years before and after the policy implementation, using the period
immediately preceding the establishment of the government data open platform as the
baseline. As illustrated in Figure 1, the coefficient estimates for the pre-treatment periods
are not statistically distinguishable from zero, suggesting that there were no systematic
differences in public service levels between the treatment and control groups prior to the
platform launch. In contrast, the post-treatment coefficients are positive and statistically
significant, indicating that the launch of the public data platform led to a significant
improvement in public service levels in the treatment group relative to the control group.
By confirming the absence of pretreatment differences, specifically that the treatment and
control groups were comparable prior to the intervention, the parallel trends test enhances
the credibility of causal inference and provides strong evidence against selection bias
arising from unobserved time varying confounders.
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Figure 1. Parallel Trend Test.
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(2) Placebo Test

To rule out the influence of unobservable confounding factors and further validate
the robustness of the difference-in-differences estimates, this study conducts a placebo
test by randomly assigning the timing of government data open platform launches using
Monte Carlo simulations. Specifically, the policy dummy is randomly generated 1000 times,
and the model is re-estimated for each random sample. Figure 2 presents the distribution
of the estimated coefficients from these 1000 placebo regressions. The results show that
the placebo coefficients are centered around zero and approximately follow a normal
distribution, and are distinctly different from the true estimate (0.0161). This suggests that
the estimated policy effect is unlikely to be driven by unobservable factors, confirming the
robustness of the main findings.
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Figure 2. Placebo Test Results.

(3) Other Robustness Tests

To further verify the robustness of the baseline findings, this study conducts a series
of additional tests, with the results reported in Table 4. Column (1) excludes municipalities
directly under the central government, as these regions possess distinct policy and institu-
tional advantages that may confound the estimates. The coefficient of the core explanatory
variable remains positive and statistically significant at the 1% level. Column (2) employs
a one-period lag of the policy variable to mitigate concerns about reverse causality. The
lagged coefficient (DID.L) is not statistically significant, suggesting that the policy effect
materializes immediately rather than with a delay. Column (3) performs a counterfactual
test by artificially assuming that the policy was implemented two years earlier than its
actual timing. The coefficient on this placebo policy (Fake.DID) is not reported in the table,
but the results indicate that the observed effects are indeed attributable to the platform
launch. Column (4) re-estimates the baseline specification with standard errors clustered
at the city level to account for potential within-group correlation. The coefficient remains
significant at the 1% level, confirming the robustness of the main findings. Across all
specifications, the results remain consistent.

Table 4. Robustness test results.

Variable Model 1 Model 2 Model 3 Model 4
Excluding Municipalities One-Period Lag Counterfactual Analysis Clustered Standard Errors
DID 0.0157 *** 0.0163 *** 0.0161 ***
(0.0006) (0.0008) (0.0010)
DID.L 0.0010
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Table 4. Cont.

Variabl Model 1 Model 2 Model 3 Model 4
anable Excluding Municipalities One-Period Lag Counterfactual Analysis Clustered Standard Errors
(0.0008)
Fake.DID —0.0011
(0.0010)
Ind —0.0040 0.0051 0.0014 0.0014
(0.0048) (0.0088) (0.0087) (0.0090)
GDP —0.0006 ** 0.0001 —0.0003 —0.0002
(0.0002) (0.0004) (0.0004) (0.0004)
GI 0.0135 0.0087 0.0069 0.0093
(0.0057) (0.0112) (0.0102) (0.0109)
Fis —0.0010 *** 0.0009 —0.0009 —0.0010
(0.0002) (0.0004) (0.0004) (0.0109)
Tech 0.0040 *** 0.0047 *** 0.0038 *** 0.0049 ***
(0.0002) (0.0007) (0.0006) (0.0008)
PE 0.0704 *** 0.0528 ** 0.0622 ** 0.0612 **
(0.0074) (0.0184) (0.0183) (0.0194)
Constant 0.1184 *** 0.1236 *** 0.1200 *** 0.1195 ***
(0.0027) (0.0058) (0.0056) (0.0059)
City FE YES YES YES YES
Year FE YES YES YES YES
N 3934 3705 3990 3990
R-squared 0.7701 0.7551 0.6527 0.7611
Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Parentheses report standard errors.
5.3. Mechanism Analysis
5.3.1. Effect of Data Elements
The value of data elements can only be realized when public data are opened, circu-
lated, and effectively utilized. To further explore the underlying mechanism through which
government data openness affects public service levels, this study employs the realization
of data element value as a mediating variable. Following the standard procedure for
testing mediation effects, the results are presented in Column (4) of Table 5. The findings
indicate that the realization of data element value plays a significant mediating role in the
relationship between government data openness and public service levels. Specifically,
government data openness promotes the equalization of public service levels by facilitating
the realization of data element value, thereby supporting Hypothesis 2.
Table 5. Mechanism results.
Variable Model 1 Model 2 Model 3 Model 4 Model 5
Data Inno PS PS PS
DID 0.0087 *** 0.0014 *** 0.0161 *** 0.0158 *** 0.0156 ***
(0.0022) (0.0004) (0.0010) (0.0007) (0.0007)
Data 0.0339 ***
(0.0050)
Inno 0.3064 ***
(0.0259)
Ind 0.0416 ** 0.0040 0.0014 —0.00003 0.0001
(0.0169) (0.0032) (0.0007) (0.00005) (0.0051)
GDpr 0.0030 *** 0.0005 *** —0.0002 —0.0003 * —0.0004 *
(0.0006) (0.0001) (0.00004) (0.0002) (0.0002)
GI —0.0310 0.0030 0.0093 0.0104 * 0.0084
(0.0058) (0.0038) (0.0061) (0.0060) (0.0060)
Fis —0.0003 0.0002 —0.0010 *** —0.0009 *** —0.0010 ***
(0.0009) (0.0002) (0.0003) (0.0003) (0.0003)
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Table 5. Cont.

Variable Model 1 Model 2 Model 3 Model 4 Model 5
Data Inno PS PS PS
Tech 0.0038 *** 0.0298 *** 0.0049 *** —0.0048 *** —0.0042 **
(0.0007) (0.0001) (0.0002) (0.0002) (0.0008)
PE —0.0040 —0.0031 0.0612 *** 0.0613 *** 0.0622 ***
(0.0259) (0.0049) (0.0078) (0.0078) (0.0077)
Constant 0.1009 *** —0.0034 0.1195 *** 0.1161 *** 0.1205 ***
(0.0094) (0.0018) (0.0059) (0.0029) (0.0027)
City FE YES YES YES YES YES
Year FE YES YES YES YES YES
N 3990 3990 3990 3990 3990
R-squared 0.3716 0.9543 0.7611 0.7641 0.7698

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Parentheses report standard errors.

The fundamental value of OGD lies in promoting the high-quality supply and market-
oriented allocation of data as a key production factor, while enhancing public service
provision through a mechanism of value transformation. Existing research indicates that
open government data can reduce data acquisition costs and information asymmetries,
thereby facilitating the reuse and value extraction of data resources, which in turn improves
resource allocation efficiency and public service delivery capacity [69]. For instance, the
Zhejiang Province Integrated Financial Services Platform integrates public data resources
from multiple government departments, including taxation, social security, and market
regulation, and legally provides access to designated financial institutions. This platform
effectively transforms data from isolated assets into service-driven production factors.
In practice, financial institutions can leverage these raw datasets to develop customized
financial products and service tools, enhancing both the timeliness and precision of service
delivery. This process aligns with mechanisms identified in prior studies, whereby data re-
sources, through cross-departmental integration and embedding into application scenarios,
are transformed from mere assets into actionable service capabilities.

Through this process, the economic value of data resources is fully realized, while
the coverage and quality of inclusive financial services within the public service domain
are simultaneously expanded. This observation is consistent with research demonstrating
that data-driven financial services can enhance both accessibility and efficiency, ultimately
contributing to an overall improvement in public service levels [70].

5.3.2. Effect of Technological Innovation

Theoretical analysis suggests that government data openness can stimulate urban
technological innovation by enhancing firms’ innovation incentives and capabilities, which
in turn enables firms to better participate in the provision of public services. This study
measures urban technological innovation using patent data and employs a mediation
analysis framework to examine its role in transmitting the effects of government data
openness to public service levels. The results are presented in Column (5) of Table 5.
The findings indicate that Urban technological innovation (Inno) partially mediates the
relationship between government data openness (DID) and Level of Public Service Delivery
(PS), thereby supporting Hypothesis 3.

The establishment of OGD platforms demonstrates the government’s strong com-
mitment to the utilization of data resources, reflecting not only the breadth and depth of
data openness but also its strategic value in stimulating innovation potential. OGD is not
merely a tool for transparency, but a strategic asset capable of generating economic and
social value; its potential is fully realized only when such data are integrated into broader
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innovation ecosystems [14]. As foundational digital infrastructure, OGD platforms enable
collaborative innovation among government agencies, enterprises, and the public at the
data level. From an ecosystem perspective, the value of data resources can be realized
only when they are transformed into actionable information and embedded into digital
products and decision-support tools [71]. In this process, urban technological innova-
tion serves as a critical bridge, converting raw data into service-oriented tools through
cross-institutional collaborative development. These technological breakthroughs not only
enhance the precision of professional services but also enable continuous service opti-
mization through user feedback mechanisms. Ultimately, the application of technological
innovation directly drives the systemic upgrading of public service delivery, providing
strong evidence that open government data positively impacts public services through
innovation-driven mechanisms.

5.4. Analysis of the Moderating Role of Fiscal Transparency

On the process through which government data openness affects the level of pub-
lic service delivery, fiscal transparency serves as a critical institutional context variable.
Drawing on principal-agent theory, high fiscal transparency can effectively mitigate in-
formation asymmetry between citizens and the government, strengthening oversight of
public resource allocation and ensuring that the innovative benefits unleashed by data
openness are effectively and compliantly channeled into the public service sector, thereby
preventing a disconnect between government data openness and improvements in people’s
livelihoods [72,73]. Moreover, as a formal institutional arrangement, fiscal transparency
provides a standardized incentive and accountability framework for the realization of data
element value, thereby optimizing the transmission pathway from technological innova-
tion to service delivery [74]. In doing so, fiscal transparency significantly amplifies the
positive impact of government data openness on public service levels. Therefore, in the
current context of deepening integration between the digital transformation of governance
and the enhancement of public services, any analysis of the impact of government data
openness on public service delivery must fully account for the crucial moderating role of
fiscal transparency.

Table 6 presents the results of the moderating effect of fiscal transparency. The findings
indicate that fiscal transparency exerts a positive moderating effect on the relationship
between government data openness (DID) and Level of Public Service Delivery (PS).
Specifically, when fiscal transparency is high, government data openness more effectively
promotes public service levels. Under conditions of high fiscal transparency, the public
and higher-level government authorities are able to clearly observe the budget allocation,
fund flows, and output performance of public data projects. As a result, data openness
evolves from passive responsiveness to active supply. This not only enhances the visibil-
ity and credibility of policy implementation but also ensures that the allocation of data
resources is more closely aligned with the actual needs of the public, thereby improving
the responsiveness of data openness and the targeting of service delivery.

Table 6. Results of the Moderating Effect Analysis.

. Model 1 Model 2
Variable PS PS
DID 0.0161 *** 0.0716 ***
(0.0010) (0.0209)
Data —0.0002
(0.0003)
Inno 0.0012 **
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Table 6. Cont.

. Model 1 Model 2
Variable PS PS
(0.0005)
Control variables YES YES
City FE YES YES
Year FE YES YES
N 3990 2837
R-squared 0.7611 0.9705

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Parentheses report standard errors.

5.5. Heterogeneity Analysis

OGD enhances the level of public service delivery through the value transforma-
tion of data elements and the catalytic role of urban technological innovation. However,
against the backdrop of uneven regional development in China, the realization of policy
effects is often contingent upon initial regional conditions and the institutional context.
Ignoring such structural heterogeneity may lead to average treatment effect estimates that
obscure differentiated transmission pathways across varying contexts, thereby limiting the
accurate identification of underlying mechanisms. Accordingly, this study conducts group-
based analyses centered on key regional characteristics to identify the context-dependent
features and boundary conditions of the effects of government data openness on public
service delivery.

5.5.1. Regional Heterogeneity

Given China’s vast territory, substantial regional differences exist in terms of economic
openness, the maturity of digital governance, governmental coordination capacity, and the
organization of public service delivery. The eastern region exhibits a relatively high level of
development in digital infrastructure, data integration capacity, and cross-departmental
platform coordination. The central region is characterized by its intermediary role in
regional connectivity, factor mobility, and the transfer of industrial and public service func-
tions. In contrast, the western region is distinguished by diverse topographical conditions,
broader spatial coverage, and more complex governance contexts. These differences are
primarily manifested in institutional environments and governance capacities, which in
turn shape both the implementation modes and transmission pathways of OGD. To account
for such variation, this study partitions the full sample of 285 cities into three sub-samples,
namely the eastern, central, and western regions, based on geographic classification. This
stratification allows for an examination of the heterogeneous effects of OGD across distinct
institutional and governance contexts.

As shown in Table 7, the results indicate that OGD exerts a statistically significant
positive effect across all regional subsamples, with coefficients significant at the 1% level.
This suggests that the establishment of public data platforms consistently contributes to the
improvement of public service delivery across different regions. However, the magnitude
of this effect varies considerably, declining progressively from the eastern to the central
and then to the western regions. The eastern region, benefiting from a relatively robust
socioeconomic foundation and serving as the pioneering area for the pilot and initial
construction of government data open platforms in China, exhibits the most pronounced
data-driven empowerment effect. This outcome is closely associated with the region’s
highly developed digital economic infrastructure. Moreover, local governments in the
eastern region possess stronger digital governance capacities, enabling more efficient
utilization of public data to optimize service delivery models. In contrast, the western
region faces constraints such as relatively underdeveloped digital infrastructure, a shortage
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of digital professionals in the public service sector, and limited local fiscal capacity. As a
result, the empowering effect of public data on public service levels has not yet been fully
realized, leading to comparatively lagging policy outcomes.

Table 7. Analysis of Regional Heterogeneity.

Variable Model 1 Model 2 Model 3
Eastern Regions Central Regions Western Regions
DID 0.0194 *** 0.0154 *** 0.0133 ***
(0.0016) (0.0018) (0.0020)
Control variables YES YES YES
City FE YES YES YES
Year FE YES YES YES
N 1400 1400 1190
R-squared 0.8213 0.7415 0.7801

Note: *p < 0.1, ** p < 0.05, *** p < 0.01. Parentheses report standard errors.

5.5.2. Population Density Heterogeneity

Cities with different population densities exhibit structural differences in spatial or-
ganization, modes of public service delivery, and governance radius. Specifically, cities
with low population density tend to have more dispersed service distribution, often char-
acterized by cross-regional coverage. Cities with medium population density display a
relatively balanced relationship between the scale of service provision and the governance
radius. In contrast, cities with high population density are marked by concentrated service
demand and faster operational dynamics, which place greater pressure on public service
delivery systems. Population density thus reflects not only the intensity of demand for
public services but also the accessibility of such services within the spatial structure and the
organizational modes through which services are delivered. Accordingly, it is necessary to
conduct heterogeneity analysis based on population density groupings. In terms of classifi-
cation criteria, this study follows the commonly adopted population density classification
standards in China. Cities with a population density below 200 persons per square kilome-
ter are defined as low-density cities, those with densities between 200 and 1000 persons per
square kilometer are classified as medium-density cities, and those exceeding 1000 persons
per square kilometer are categorized as high-density cities. Based on this classification, the
full sample is divided into three subgroups, specifically low-density, medium-density, and
high-density cities, to examine how the impact of government data openness on public
service delivery varies across different population density gradients.

As shown in Table 8, the estimated coefficients for DID are statistically significant
across all population density subgroups. Notably, the coefficient estimates exhibit a mono-
tonically increasing pattern, indicating that the positive impact of government data open
platforms strengthens progressively with higher population density. This effect is partic-
ularly pronounced in densely populated areas. From the perspective of agglomeration
economies in spatial economics, highly populated areas are characterized by the spatial
concentration of economic activities, talent, knowledge, and information [75]. This con-
centration essentially generates agglomeration benefits, providing a natural foundation
for the effective implementation of government data openness. In such contexts, policy
interventions—including industrial support, innovation incentives, and infrastructure
investment—are more likely to generate synergies and scale effects, thereby accelerating
knowledge spillovers and technological externalities, and ultimately amplifying the policy
impact of government data openness. Moreover, densely populated areas exhibit concen-
trated, large-scale, and diverse public service demands. Whether in education, healthcare,
elderly care, or services supporting enterprise development, these demands are charac-
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terized by high frequency and intensity. Such robust demand compels governments to
increase investment in digital governance, thereby creating extensive application scenarios
for the collection, storage, sharing, and utilization of public data. In contrast, cities with
lower population density face constraints such as larger service radii, insufficient infras-
tructure coverage, and limited data application scenarios, resulting in relatively weaker
marginal effects of public data on public service levels.

Table 8. Heterogeneity analysis.

Model 1 Model 2 Model 3
Variable Low Medium High
Population Density Population Density Population Density
DID 0.0130 *** 0.0161 *** 0.0247 ***
(0.0019) (0.0012) (0.0047)
Control variables YES YES YES
City FE YES YES YES
Year FE YES YES YES
N 1162 2618 210
R-squared 0.6792 0.7817 0.8350

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Parentheses report standard errors.

6. Conclusions and Recommendations

Leveraging the quasi-natural experiment constituted by the staggered implementation
of OGD platforms by local governments in China, this study employs a staggered difference-
in-differences model to empirically evaluate the causal effects of government data openness
on the level of public service delivery. The findings indicate that OGD significantly enhances
regional public service delivery levels. The core mechanisms operate through unlocking
the value of data elements and bolstering urban technological innovation capacity, thereby
empowering improvements in public services. Further analysis reveals that fiscal trans-
parency exerts a significant positive moderating effect within this pathway, suggesting that
robust fiscal oversight and transparent information mechanisms are critical institutional
safeguards for realizing the data dividend. Heterogeneity analysis demonstrates that the
public service effects of data openness exhibit pronounced regional gradients, with the
intensity of the impact decreasing in the pattern “Eastern > Central > Western” regions;
moreover, the effect is more salient in densely populated areas. Despite being grounded in
China’s urban context, its findings offer broad universal implications for cities worldwide.
In particular, the discovery that open government data enhances public service delivery by
unlocking data value and driving technological innovation reflects a general mechanism
of digital governance. The positive moderation of fiscal transparency also underscores
a globally applicable institutional principle: data dividends depend on transparent and
accountable governance. Regional heterogeneity within China further illustrates a common
global pattern that policy effects vary with local development conditions, while the core
logic of data-enabled public service improvement holds for cities worldwide. Based on
these empirical findings, the following policy recommendations are proposed.

First, it is essential to refine the institutional frameworks and sharing mechanisms
governing public data openness to enhance the practical utility of data in public service de-
livery. The empirical results indicate that while public data openness significantly improves
service quality, this effect operates through the pathway of data value realization—implying
that platform construction alone is insufficient. Public data are primarily generated through
government operations and the entire public service delivery process; their value realization
depends critically on cross-departmental data integration and continuous updating mech-
anisms. Many countries commonly face shared challenges during implementation, such
as inter-departmental data silos and the lack of standardized data formats, constraining
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the effective deployment of data resources in the allocation of public services. Accord-
ingly, within the existing institutional framework, efforts should prioritize the refinement
of data classification management and sharing protocols, strengthen cross-departmental
coordination mechanisms, and enhance data structuring and openness quality.

Second, promoting the synergistic development of data elements utilization and
urban technological innovation is imperative for enhancing public service delivery capacity.
This indicates that openness must be complemented by technological innovation and
improved resource allocation efficiency to translate into enhanced delivery capacity. The
positive feedback loop between data-driven innovation and innovation enhancing service
delivery is a common feature in digital governance practices across countries. Therefore,
in the process of advancing data openness across countries, it is necessary to refine the
mechanisms governing data utilization and resource allocation, reduce the costs associated
with data circulation, and strengthen the capacity of innovation actors to leverage public
data. Concurrently, reinforcing digital infrastructure and technological innovation capacity
will establish stable transmission pathways for data elements within public services, thereby
elevating both efficiency and quality.

Third, optimize the implementation pathways and advancement strategies for public
data openness by integrating regional development disparities and institutional hetero-
geneity. Heterogeneity analysis and moderation effect analysis further confirm that fiscal
transparency can significantly amplify the policy implementation effects of public data
openness. In any country, enhancing fiscal transparency can strengthen the governance
effectiveness of open data initiatives, as transparent fiscal mechanisms reduce agency costs
and ensure that the benefits of data are accurately directed toward the public service sector.
Furthermore, the influence of public data openness does not exist in isolation but is deeply
rooted in specific institutional contexts and regional development foundations. Based on
this, while advancing public data openness, it is essential to simultaneously improve fiscal
information disclosure mechanisms and oversight systems, strengthen rigid constraints on
resource allocation, and continuously enhance the efficiency and standardization of public
fund utilization. For the areas with low population density, prioritizing the development
of digital infrastructure and the improvement of digital governance capabilities should be
regarded as key tasks. By addressing developmental shortcomings and narrowing regional
digital divides, balanced public service provision can be realized across broader regions,
ensuring that the dividends of public data openness benefit more groups.

Although this study systematically examines the impact of OGD on public service
delivery and its underlying mechanisms, several limitations remain. First, this study
operationalizes OGD implementation through the establishment of government data open
platforms. While this approach facilitates the identification of policy initiation effects, it is
less capable of capturing cross-city variations in data openness quality, depth of openness,
and the actual level of data utilization. Second, the analysis primarily focuses on the
supply-side effects of public service improvement, with limited attention to individual-
level perceptions and behavioral responses. As a result, it is difficult to fully identify
the micro-level transmission mechanisms through which OGD influences public service
performance, particularly those operating via information access, cognitive updating, and
behavioral adjustment. Finally, although multiple empirical strategies are employed to
mitigate potential endogeneity concerns, the influence of omitted variables cannot be
entirely ruled out. Future research may benefit from incorporating more fine-grained data
and more specific application scenarios to further examine the mechanisms through which
OGD affects public service delivery, as well as the boundary conditions under which these
effects operate.
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