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Abstract. Utilizing panel data from listed companies between 2009 and 2022
and employing a difference-in-differences model, we examine the impact of
public data openness on firm intelligent development. Our findings reveal that
the policy of public data significantly promotes firm intelligent development.
Public data openness has a more significant effect on the intelligent development
of non-state-owned and small- to medium-sized firms. The conclusions of this
study provide policy insights into harnessing the benefits of public data for in-
telligent development, thereby promoting high-level growth for Chinese firms.
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1 Introduction

With the advancement of information technology, big data has become a significant
driving force for social progress and economic growth. The Chinese government places
great emphasis on the openness and sharing of data resources and actively promotes the
opening of public data (PDO). PDO refers to the practice where government depart-
ments make the data they collect and generate available to the public for free use by
businesses and individuals (Abhishek, 2020)!!). This approach provides firms with a
wealth of data resources, fostering favorable conditions for intelligent development. An
increasing number of scholars have also turned their attention to the economic effects
of PDO. They argue that PDO facilitates the integration of data as a new production
factor with traditional production, thereby reducing transaction costs (Avi and Cathe-
rine, 2019) and accelerating digital transformation (Chen and Zhang, 2024)3l
However, existing research has overlooked the impact of PDO on firm intelligent
development. This study fills this gap by investigating the effect of PDO on the intel-
ligent development of firms.

PDO provides essential support for enterprise intelligent development. On one hand,
companies can leverage publicly available data to effectively enhance their innovation
capabilities (Long et al, 2021) and optimize resource allocation, significantly
strengthening market competitiveness and intelligent capabilities. On the other hand,
the openness and sharing of public data facilitate deep collaboration between gov-

© The Author(s) 2025
S. M. Chung et al. (eds.), Proceedings of 2024 4th International Conference on Public Management and Big Data

Analysis (PMBDA 2024), Advances in Economics, Business and Management Research 318,
https://doi.org/10.2991/978-94-6463-656-7_16


https://doi.org/10.2991/978-94-6463-656-7_16
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-656-7_16&domain=pdf

162 W. Yan and W. Wang

ernment and firms, fostering digital transformation (Chen and Zhang, 2024)B), thereby
further advancing enterprise intelligent development. This study aims to explore the
impact of PDO on firm intelligent development, providing theoretical insights for
policymakers and enterprise development.

Compared to existing research, the innovations in our study include the following
aspects. (1) Previous studies have primarily examined factors influencing firm intel-
ligent development from the perspectives of technological innovation (Gillenwater and
Comlon, 1995)P], informatization strategy development (Wang and He, 2022)!°, yet
have overlooked the impact of PDO on firm intelligent development. Our research
expands this field by investigating the influence of PDO on firm intelligent develop-
ment in China, thus broadening the research perspective on firm intelligence. (2) Ex-
isting literature has found that PDO benefits business innovation (Thorhildur et al.,
2014)"), reduces firm information acquisition costs (Hughes-Cromwick and Coronado,
2019)®), and supports the high-quality development of manufacturing firms (Wu,
2024), This study contributes to the literature by examining whether PDO influences
firms' intelligent development from the perspective of public data itself, thereby ex-
panding research on the economic outcomes of PDO policies to some extent.

2 Institutional Background and Theoretical Analysis

2.1 Institutional Background

China is currently in the digital economy era, with data emerging as a critical produc-
tion factor that plays a key role in economic and social development. Building a unified
national data market requires breaking down data silos, promoting data flow and
sharing, and unlocking the value of data as a resource. China's practice of PDO began
relatively late, with the first pilot public data open platforms launched in 2012 in three
cities, including Shanghai and Beijing. Since then, PDO policies have been gradually
implemented across various regions each year. By the end of 2023, 226 provincial and
municipal governments in China had established public data open platforms.

2.2 Theoretical Analysis

The diversity, reliability, and usability of government-opened data enable firms to use
this data more confidently and conveniently, lowering the barriers to accessing and
utilizing public data and allowing more businesses to leverage it for intelligent trans-
formation. The timeliness and frequency of data updates ensure that public data is
refreshed regularly, allowing firms to access the latest market and societal trends
(Balci, 2021)!"], which is crucial for real-time decision-making and intelligent systems.
From a managerial perspective, the comprehensive and timely market and societal
information provided by PDO enables firm leaders to make data-driven decisions and
devise effective, scientifically grounded strategies for intelligent transformation.
Lastly, by analyzing public data, companies can identify bottlenecks and deficiencies in
their business processes, allowing for process optimization and increased operational
efficiency, which are key aspects of intelligent development. Based on the above
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analysis, this study proposes the following hypothesis: public data facilitates firm
intelligent development.

3 Research Design

3.1 Data Sources

This study focuses on A-share listed companies on the Shanghai and Shenzhen stock
exchanges in China, covering the period from 2009 to 2022. Data on firm intelligent
development is obtained from annual reports of listed companies, while information on
PDO is sourced from the China Local Public Data Open Report (Cities). Control var-
iables for the companies come from the China Stock Market & Accounting Research
Database (CSMAR) database. To ensure data quality, we exclude the following sam-
ple: (1) financial sectors; (2) ST, *ST, and PT. We perform winsorization on all con-
tinuous variables to mitigate the influence of outliers.

3.2 Data Variables

Dependent variable: firm intelligent development (47). We extract keywords related to
"artificial intelligence" from the annual reports. Following the methodology of Tomas
et al. (2013)!'%), we measure the level of firm intelligent development using the loga-
rithm of the keyword count plus one.

Independent variable: public data open (Open). Open;; indicates a dummy variable
representing whether a public data open platform was launched in city i in year ¢. If a
public data platform was launched in city 7 in year ¢, Open;; is assigned a value of 1;
otherwise, it is 0.

Control variables: firm size, debt-to-asset ratio, operating profit margin, return on
assets, asset turnover ratio, revenue growth rate, fixed asset ratio, proportion of inde-
pendent directors on the board, administrative expense ratio, audit opinion, share-
holding ratio of the top five shareholders, whether the chairman and CEO are the same
person, and chairman’s shareholding ratio.

3.3 Research Model

To examine the impact of PDO on firm intelligent development, this study constructs
the following regression model, referencing Elsawy and Shehata (2023)!3:

Al;; = a + fOpen;; + yControl_Var;, + FirmFE + YearFE + ¢, €))

Where Al;, indicates the level of intelligent development of firm i in year #; Open;,
represents a dummy variable for public data. Control_Var;, represents the set of
control variables influencing corporate intelligent development; FirmFE denotes firm
fixed effects, YearFE denotes year fixed effects, and ¢;, represents the random
disturbance term.
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4 Empirical Results

4.1 Baseline Estimation

Table 1 reports the regression results on the impact of PDO on corporate intelligent
development. These regression results indicate that the coefficient of Open remains
significantly positive across all specifications, suggesting that PDO significantly
promotes corporate intelligent development. Additionally, based on the results in
Column (4), the coefficient of Open is 0.105, which implies that, all else being equal,
PDO enhances corporate intelligent development by 10.5%.

Table 1. Regression Results on the Impact of Public Data on Corporate Intelligent Development

Variables ) 2) 3) “4)
Open 0.788*** 0.126%*** 0.608*** 0.105%***
(30.542) (6.376) (24.574) (5.492)
Control No No Yes Yes
Firm and Year FEs No Yes No Yes
Observations 31903 31903 31903 31903
R-squared 0.106 0.768 0.207 0.776

Notes: Robust t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

4.2  Parallel Trend Test

Following the study by Li et al. (2024)'4], we use an event study approach to examine
whether the treatment and control groups exhibit the same trend prior to the policy
implementation. The results in Figure 1 show that the pre-policy coefficients are all
insignificant, indicating no significant differences in corporate Al development be-
tween the treatment and control groups before PDO.

4.3 Robustness Test

To ensure the robustness of the regression results, we conduct a placebo test by ran-
domly constructing pseudo-policy variables (Figure 2). The p-values of most esti-
mated coefficients are greater than 0.1, and the coefficients are largely clustered
around zero, demonstrating a significant difference from the baseline regression coef-
ficient (0.105). These results indicate that, after conducting the placebo test, the con-
clusion that PDO positively impacts corporate intelligent development still holds,
confirming the robustness of the core finding.

To mitigate self-selection bias in the regression, we follow the approach of Li et al.
(2024)'*] and use the propensity score matching (PSM) method for robustness testing
(Column (1) of Table 2). The regression coefficient for Open remains significantly
positive at the 1% level, indicating that PDO has a significant impact on corporate
intelligent development.
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Fig. 1. Parallel Trend Test Fig. 2. Placebo Test

To further mitigate the impact of heterogeneous treatment effects, we reference the
method of De Chaisemartin and D'Haultfoeuille (2020)!'°l. The counts of negative and
positive weights are 3,239 and 11,053, respectively, with sums of -0.2196 and 1.2196
for negative and positive weights, respectively. This indicates that the proportion of
negative weights is much smaller than that of positive weights, suggesting that the
influence of heterogeneous treatment effects is negligible.

Following the approach of Pang et al. (2024)"3], this study measures corporate Al
development by the frequency of precise terms reflecting intelligent development
appearing in corporate annual reports (Column (2) of Table 2). The coefficient for
Open is significantly positive at the 1% level, consistent with the baseline regression
results, confirming the robustness of this study's findings.

The presence of unmeasurable factors associated with industry and city variations
may lead to biased estimates. To address this, we incorporate industry and city fixed
effects into the baseline model (Column (3) of Table 2). The results show our conclu-
sion remains valid.

Table 2. Robustness Tests

Variables D) 2) 3) “4) ) (6) 7
Open 0.112%** (0.,098*** (0.094*** (0.090*** (.096*** (.092*** (.078***
(4.583) (5.223) (4913) (4.083) (4.216) (4.071) (3.481)

Control Yes Yes Yes Yes Yes Yes Yes

Firm and Year FEs  Yes Yes Yes Yes Yes Yes Yes
Observations 18667 31903 31806 23238 23238 23238 23238
R-squared 0.766 0.772 0.783 0.773 0.773 0.774 0.774

During the sample period, the Chinese government implemented a series of policy
initiatives, such as the National Big Data Comprehensive Reform Pilot and Infor-
mation Benefiting the People Pilot, which may affect our regression results. There-
fore, we control for the impact of these policies on the study results (Columns (4)-(7)
of Table 2). After excluding other policy interventions, Open remain significantly
positive, indicating that our conclusions are robust.
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4.4  Heterogeneity Test

Different operational mechanisms may lead to variations in the impact of PDO on
corporate intelligent development (Columns (1) and (2) of Table 3). These results
indicate that the Open coefficient is significantly positive regardless of firm owner-
ship, with a relatively larger impact on Al observed in non-state-owned firms.
Non-state-owned firms, being more market-sensitive, are more likely to adopt and
apply new technologies, thus facilitating Al transformation.

Firms of different sizes exhibit distinct characteristics in the process of Al devel-
opment (Columns (3) and (4) of Table 3). The results indicate that the coefficient for
Open is significantly positive for both large and SME groups, but the coefficient for
Open is slightly higher for large firms compared to SMEf. This is likely because pub-
lic data platforms lower the barriers for SMEf to access technology and resources,
providing new opportunities that drive their Al development.

Table 3. Heterogeneity Test

. Q)] @) 3) C))
Variables Soe=1 Soe=0 Large SMEf
Open 0.086%*** 0.107*** 0.083**%* 0.099%**

(2.835) (4.341) (3.239) (3.560)

Control Yes Yes Yes Yes

Firm and Year FEs Yes Yes Yes Yes
Observations 11302 20336 15815 15798

R-squared 0.745 0.790 0.796 0.811

Empirical p-value 0.226%** 0.048**

5 Conclusions and Policy Recommendations

The following conclusions are drawn: First, PDO significantly promotes corporate
intelligent development. Second, this effect remains robust after a series of tests, in-
cluding parallel trend and placebo tests. Third, the impact of PDO policy exhibits
significant heterogeneity, with a more pronounced effect on the intelligent develop-
ment of non-state-owned and small- to medium-sized firms.

The policy recommendations are as follows: First, gradually expand the scope of
public data openness by incorporating data from more government departments across
various fields and promote intelligent development. Second, the government should
provide differentiated support based on characteristics, helping various types of firms
better utilize public data to drive intelligent development.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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