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A B S T R A C T

This paper examines the impact of intellectual property judicial institutions on innovation, focusing on the in
tellectual property courts (IPCs) reform in China. We find that IPCs reform leads to a significant 22.6 % increase 
in the number of invention patents at the city level, equating to an average rise of 215 annually. Notably, we rule 
out the possibility of inter-region and intra-conglomerate transfer of patents, indicating that the effect of the IPCs 
reform on innovation is not a zero-sum game among regions. Furthermore, we find that the IPCs reform alters the 
patent structure by shifting the focus from utility and design patents to invention patents; however, it does not 
appear to significantly improve invention patent quality. Mechanism analyses suggest that the IPCs reform in
creases social satisfaction with judicial protection of intellectual property, shorter case duration and higher 
plaintiff winning rates in intellectual property cases.

1. Introduction

Innovation is widely acknowledged as a key driver of economic 
growth (Aghion and Howitt, 1992; Romer, 1990; Solow, 1957).1 How
ever, investing in innovation is inherently uncertain and risky, and 
successful inventions can often attract “free riders” when intellectual 
property protection is inadequate (Coase, 1960). Intellectual property 
legal system, encompassing legislation and judicial enforcement (i.e., 
courts and precedents), provides legal protection for intellectual prop
erty by explicitly stating the penalties for patent infringement, thereby 
sustaining inventors’ incentives and reducing the risks associated with 
innovation. While the impact of specialized intellectual property laws 
legislation on innovation has been extensively studied (Ash et al., 2024; 

Moser, 2005, 2013; Qian, 2007), less attention has been paid to the 
enhancement of judicial enforcement.2 Leveraging China’s Intellectual 
Property Courts (IPCs) reform started in 2014, this paper shifts the focus 
from legislation to judicial enforcement and investigates the effect of 
IPCs reform on innovation and its mechanism.

China’s IPCs reform offers an excellent setting for examining the 
causal relationship between judicial enforcement and innovation. 
Firstly, the majority of intellectual property laws in China remained 
stable and unchanged during the early period of the IPCs reform 
(2011–2020), which helps eliminate potential confounding factors such 
as the introduction of new intellectual property laws or major revisions. 
Secondly, unlike the U.S., where plaintiffs can choose the court for 
litigation, in China, judicial cases are mainly under the jurisdiction of 
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1 A large body of literature has studied the various determinants of innovation. Table A1 shows a brief summary.
2 Ang et al. (2014) discovered that the intellectual property protection, as indicated by the success rate of intellectual property infringement cases at the provincial 

level and the number of articles promoting intellectual property protection in the official newspaper of the provincial Communist Party of China, positively 
influenced innovation in high-tech firms. Building on the work of Ang et al. (2014) which focused on the level of intellectual property protection, our study takes a 
different approach. Firstly, by leveraging a judicial institution reform in China (the establishment of IPCs) as a quasi-natural experiment, we identify the casual effects 
of enhanced judicial enforcement on innovation. Secondly, we extend our analysis beyond a specific group of high-tech firms to examine the impact of judicial 
enforcement on overall innovation output among all inventors at the city level. Lastly, we delve into the mechanisms in greater detail by utilizing multidimensional 
data, including China Intellectual Property Protection Social Satisfaction Survey and China’s judgment documents. In brief, our research offers a more comprehensive 
understanding on how judicial reforms can shape innovation development.

Contents lists available at ScienceDirect

Journal of Development Economics

journal homepage: www.elsevier.com/locate/devec

https://doi.org/10.1016/j.jdeveco.2025.103630
Received 6 September 2024; Received in revised form 7 September 2025; Accepted 8 September 2025  

Journal of Development Economics 179 (2026) 103630 

Available online 18 September 2025 
0304-3878/© 2025 Elsevier B.V. All rights are reserved, including those for text and data mining, AI training, and similar technologies. 

https://orcid.org/0000-0003-4169-9295
https://orcid.org/0000-0003-4169-9295
mailto:wly824@zju.edu.cn
mailto:qianw@zuel.edu.cn
mailto:yang_zichao@outlook.com
mailto:zhaoying@zuel.edu.cn
www.sciencedirect.com/science/journal/03043878
https://www.elsevier.com/locate/devec
https://doi.org/10.1016/j.jdeveco.2025.103630
https://doi.org/10.1016/j.jdeveco.2025.103630


the court where the defendant resides and 80 % intellectual property 
cases involve parties from the same province, which limits forum 
shopping and underscores the importance and benefits of strengthening 
local judicial institutions for local innovators (Fang et al., 2017). Lastly, 
China has experienced a patent surge over the past decade, which pro
vides a crucial opportunity window for our identification.

This paper argues that the IPCs reform spurred innovation by 
enhancing intellectual property judicial protection and thereby 
increasing the expected returns from patenting. Using invention patents 
as our measure of innovation, we argue that the shift in incentives drives 
the overall increase in invention patents through two distinct channels: a 
“general effect” and a “transformation effect”.

The general effect captures the growth in patents resulting from new 
innovative activities. As stronger intellectual property protection makes 
patenting more attractive, firms or inventors are incentivized to boost 
their innovation input, such as R&D expenditure, leading to the creation 
of more patentable technologies. The transformation effect, by contrast, 
describes the patent growth resulting from a shift in how firms manage 
knowledge. The reform encourages firms to convert technologies, pre
viously held as trade secrets, into publicly registered patents. This 
conversion is socially valuable, as the public disclosure of technology 
promotes knowledge spillovers from which society and other inventors 
can benefit (Comin and Mestieri, 2014; Stoneman and Battisti, 2010). 
Therefore, this effect is significant even if it primarily reflects a change 
in disclosure strategy rather than the creation of new innovations. 
Overall, both effects ultimately stem from the same foundational driving 
force: a more effective judicial system for intellectual property 
protection.

Our analysis finds compelling evidence supporting the above 
framework. We find that the IPCs reform led to a significant 22.6 % 
increase in the number of invention patents at the city level, equating to 
an average increase of 215 patents per year. This conclusion is corrob
orated by micro-level evidence from listed firms. Building on these 
findings, we then establish causality by utilizing geographical varia
tions. During this process, it is crucial to consider the geographic relo
cation of innovators, as this could otherwise lead to overestimated or 
even spurious effects. Importantly, our study found no significant spatial 
transfer of patents across regions or within the listed companies’ equity 
network, indicating that the innovation growth is net positive rather 
than a zero-sum game. Robustness checks also confirm that potential 
biases induced by omitted variables, public subsidies and tax credit, and 
other concurrent intellectual property related policies are minor. Het
erogeneity analysis shows that the IPCs reform’s impact on innovation is 
greater in cities with a higher share of highly educated population, 
suggesting an interaction between the reform and local “smart brains”. 
Moreover, the empirical results indicate that the IPCs reform shifted the 
patent structure from utility and design patents toward invention pat
ents, which have the highest innovation content, as evidenced by an 
increased proportion of invention patent applications. However, we do 
not observe a significant improvement in the patent quality, as 
measured by the approval rate of invention patents and the number of 
citations per invention patent.

Having established the significant impact of the IPCs reform on 
innovation, our mechanism analysis then delves into how this 
improvement is achieved, and identifies two primary pathways through 
which the judicial environment for intellectual property is enhanced. 
First, initial evidence from a province-level social satisfaction survey 
since 2012 indicates increased public satisfaction with intellectual 
property judicial protection. This includes significant improvements in 
perceptions of litigation processes, costs, and compensation reason
ableness following the IPCs reform. These findings suggest that IPCs 
primarily boost innovation by improving the efficiency of intellectual 
property judicial protection, notably by reducing case duration, a crit
ical innovator opportunity cost, and ensuring equitable judgments. 
Second, leveraging a unique dataset from the China Judgments Docu
ment website, which provides comprehensive case information for 

almost all judgments made after 2014, we directly observe that the IPCs 
reform significantly shortened first-instance intellectual property case 
duration by 111 days and increased plaintiff winning rates.

Further, we find that IPCs reform promotes the R&D investment for 
the listed firms in manufacturing and information technology industry. 
And at city level, the empirical results show that the IPCs reform in
creases the intensity of science and technology expenditure measured by 
the ratio of science and technology expenditure to GDP. Hence, we 
provide strong evidence for the general effect that IPCs reform increases 
innovation input and boosts invention patents through improving the 
intellectual property judicial protection. However, since the trade se
crets are fundamentally hidden and the inventor’s choice between pat
enting and secrecy usually unobservable, the transformation effect 
remains inconclusive in this paper.

Our paper delivers the following primary contributions. First, this 
paper explores the strand of literature studying the determinants of 
innovation from the perspective of intellectual property protection. The 
effect of intellectual property protection on innovation is complex, as 
some studies suggest that strict intellectual property protection may 
hinder subsequent innovation by restricting the diffusion of scientific 
knowledge and encouraging the emergence of nonpracticing entities, 
commonly known as “patent trolls,” in the market (Murray et al., 2016; 
Williams, 2013). Indeed, a series of studies also proposed an inverted 
U-shaped or non-linear relationship between intellectual property pro
tection and innovation (Chen and Puttitanun, 2005; Fang et al., 2020; 
Lerner, 2009; Murray and Stern, 2007; Sweet and Maggio, 2015). Using 
a survey-based prefecture-level intellectual property protection index 
from a research institute in China, Fang et al. (2017) discovered that 
intellectual property protection has a positive impact on firm innovation 
when studying the effects of privatization in China. This finding is also 
supported by Ang et al. (2014). However, the intellectual property 
protection index in previous literature functions as a de facto black box, 
obscuring which components are effective and which are not, thereby 
complicating the understanding of the underlying mechanism. We 
employ IPCs reform to target and isolate the causal effect of strength
ening judicial protection on innovation from the composite indicator of 
intellectual property protection. Our examination of the underlying 
mechanisms enriches the relevant literature and further clarify the 
relationship between intellectual property protection and innovation. 
Additionally, while previous literature has extensively explored the 
impact of establishing and updating intellectual property laws on 
innovation development (Anderlini et al., 2013; Gilbert and Shapiro, 
1990; Klemperer, 1990; Png, 2017; Moser, 2005; Tong et al., 2014), 
there is limited research on the role of judicial enforcement and this 
article provides some instructive empirical results.

Second, our paper contributes to the extensive body of theoretical 
and empirical research in the field of law and finance, which broadly 
investigates the impact of judicial institutions on economic performance 
across various countries (Atkinson et al., 2009; Chemin, 2012; Hay and 
Shleifer, 1998; La Porta et al., 1998, 2004; Sakakibara and Branstetter, 
2001; Visaria, 2009). Particularly, the role of courts is also discussed 
(Colonnello and Herpfer, 2021; Djankov et al., 2003; Gillman, 2002; 
Landes, 1971; Shahshahani, 2018). Our results further reinforce findings 
in the existing literature regarding the effectiveness of specialized 
courts, such as Courts of International Trade (Hansen et al., 1995), 
Bankruptcy Courts (Li and Ponticelli, 2022; Ponticelli and Alencar, 
2016; Müller, 2022), Environmental Courts (Zhang et al., 2019), and 
Federal Circuit Courts (Atkinson et al., 2009), collectively revealing that 
specialized courts improve judicial efficiency or promote economic 
performance.

Moving from the broader context of specialized courts, this paper 
specifically engages with the literature examining the impact of China’s 
IPCs reform on innovation (Cao et al., 2024; Chen and Chen, 2024; 
Genin et al., 2022; Li et al., 2021; Nie et al., 2024; Zhang et al., 2024). 
While valuable, these existing studies often present inconsistent con
clusions due to inherent limitations in sample representativeness, 
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measurement approaches, and empirical methodologies. To directly 
address these challenges and advance the literature, our research in
corporates several key features. First, we employ a comprehensive 
nationwide sample with an extended research period and a more reli
able, unified identification strategy. Second, our mainly focus on inno
vation output (invention patents), rather than intermediate inputs such 
as R&D expenditure, provides a distinct perspective on the reform’s 
effects. Third, we mitigate potential biases through the application of a 
robust estimator within a staggered Difference-in-Differences (DID) 
design (Callaway and Sant’Anna, 2021). Finally, and critically, our 
paper uniquely investigates the various channels through which IPCs 
reform influences the local judicial environment. This allows us to un
ravel the drivers behind these effects, deepen our understanding of the 
underlying mechanisms, and offer more precise policy 
recommendations.

Thirdly, our paper presents compelling evidence on China’s 
remarkable surge in patent applications from a judicial institutional 
perspective. Previous studies have explored various factors that may 
drive this surge, including firm productivity (Fang et al., 2020), 
ownership structure of firms (Fang et al., 2017; Hu and Jefferson, 2009), 
foreign direct investment (Hu and Jefferson, 2009), pro-patent legisla
tion (Hu and Jefferson, 2009; Li, 2012), and patent subsidy programs by 
the Chinese government (Li, 2012). By placing emphasis on judicial 
institutions, our results align with Hu et al. (2017), who underscored the 
role of non-innovation-related forces such as government economic in
centives to explain China’s patent explosion compared to 
innovation-related motives such as R&D intensity or labor productivity. 
Additionally, considering the increasing dynamic impact of the IPCs 
reform on innovation over time, we argue that establishing a more 
efficient formal (judicial) institution is likely to foster long-term inno
vation development, in contrast to financial incentives such as patent 
subsidies and government tax credits which may result in superficial 
surges in innovation (Chen et al., 2021; Cheng et al., 2019; König et al., 
2022). Therefore, our findings also support the notion that China’s 
patent explosion represents a significant advancement in innovation 
(Fang et al., 2020; Wei et al., 2017).

Finally, our findings provide policymakers with valuable insights 
into leveraging judicial institutions to stimulate innovation, particularly 
relevant for developing nations. As the world’s largest developing and 
transitional economy, China is shifting from a traditionally input-driven 
approach to an innovation-driven one in its economic development 
model, and high-quality innovation development is key to this transi
tion. Several developing countries such as Brazil and Russia, which share 
similarities with China in terms of intellectual property laws, have not 
experienced significant growth in innovation over the past two decades. 
The findings presented in this paper highlight the crucial role of judicial 
enforcement in fostering innovation.

The remainder of the paper is structured as follows. Section 2 de
scribes the background of China’s intellectual property protection and 
innovation development. Section 3 introduces the empirical strategy 
and displays our data. Section 4 presents our primary results. Section 5
shows the mechanism analyses. Section 6 is the conclusion.

2. Background

2.1. China’s judicial protection of intellectual Property After 2012

The year 2012 marked a significant milestone in China’s innovation 
capability, as the Chinese government officially introduced the 
innovation-driven development strategy at the 18th National Congress 
of the Communist Party of China.3 With the establishment of a relatively 
comprehensive legal framework, China focused on refining judicial 

practices to address deficiencies in the judicial adjudication process 
(refer to the Report of the Supreme People’s Court on the Work of the In
tellectual Property Courts, 2017).4 The Chinese government initiated the 
establishment of specialized IPCs institution in 2014, marking the 
beginning of the “Specialized Patent Courts” era. This development 
signifies a new phase in China’s judicial protection of intellectual 
property, with a focus on enhancing judicial enforcement.

China’s IPCs reform progressed in two distinct phases. Initially, 
dedicated Intellectual Property Courts (IPCs) were established in Bei
jing, Shanghai, and Guangzhou by the end of 2014. Subsequently, 
specialized Intellectual Property Tribunals (IPTs) were introduced 
across numerous cities from 2017 to 2020. In reality, IPCs and IPTs serve 
similar functions and objectives under this judicial reform, with only 
slight differences in the types of cases they govern.5 Thus, for consis
tency and conciseness, this paper collectively refers to these entities as 
“IPCs” and the reform as “IPCs reform”.

Judicial protection generally offers several advantages over admin
istrative protection, including terminality, stronger deterrence through 
public judgment documents, and comprehensive protection encom
passing criminal rulings and financial compensation.6 However, judicial 
processes also present drawbacks such as a longer litigation cycle, higher 
economic costs, and a heavier burden of proof. Consequently, the 
specialized IPCs in China introduced key measures aimed at improving 
court efficiency and trial quality in intellectual property cases, as 
compared to the traditional general courts.

First, one significant change is the consolidation of first-instance civil 
and administrative intellectual property cases under the jurisdiction of 
IPCs, streamlining trial standards and litigation procedures through a 
“two trials in one” approach.

Second, the local judicial sector has deployed young elite judges with 
strong academic backgrounds in intellectual property to IPCs specif
ically dedicated to handling intellectual property cases. These judges 
were previously handling a variety of civil, administrative, and criminal 
cases in traditional courts, making this a strategic reallocation of judicial 
resources.

Third, mainland China has implemented the technical investigator 
system for the first time in these newly established IPCs.7 In China, 
technical investigators are judicial support personnel with professional 
technical backgrounds who possess a broad knowledge of advancements 
in different technical domains. Until 2019, China’s IPCs has more than 
360 technical investigators and technical consulting experts, 75 % of 
whom have a graduate degree or above, and have an average of 9 years 
of experience in relevant technical fields.8 This arrangement indicates 
that technical investigators are less susceptible to political interference 
from local governments, a longstanding issue that has been criticized for 
contributing to inefficiencies in the judicial system in China (Cao et al., 

3 Appendix A provides more details about China’s judicial protection of in
tellectual property before 2012.

4 Chinese government implements the double-track protection for intellec
tual property, consisting of judicial protection and administrative protection. 
Judicial protection is achieved through filing lawsuits against infringing parties 
in court, while administrative protection is achieved through filing adminis
trative complaints with government agencies such as the Administration of 
Market Regulation or the Public Security Bureau.

5 More precisely, IPCs handle civil and administrative intellectual property 
cases, while IPTs have jurisdiction over civil, administrative, and criminal in
tellectual property cases. Geographically, China’s IPCs exercise jurisdiction 
across multi-municipal administrative (refer to Table A2 for more details).

6 Decisions made by administrative agencies are not final and appealable in 
China.

7 Technical investigator system is common in developed countries such as 
Japan and Korea, which is composed of technical reviewers who are responsible 
for reviewing technical implementation, providing professional advice and 
assisting judges in trials when facing some technological disputes.

8 Information source: https://www.chinanews.com.cn/gn/2019/12-05/9025 
277.shtml. For more information, please refer to China’s Technical In
vestigator’s Manual (2019).
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2023; Li and Ponticelli, 2022), as they are employed by the IPCs without 
holding any administrative roles.

The establishment process of IPCs across provinces in China is 
depicted in Fig. 1. The first batch of IPCs was established in Beijing, 
Shanghai, and Guangzhou in 2014. Subsequently, from 2015 to 2020, 
other provinces such as Jiangsu, Zhejiang, and Jiangxi successively 
established IPC institutions. By the end of 2020, China had set up 26 
IPCs, including one under the Supreme People’s Court, in 19 provinces 
or municipalities directly under the central government. These IPCs 
cover over half of China’s provincial-level administrative regions.

2.2. The effectiveness of China’s IPCs in practice

Before conducting empirical testing, we present some stylized facts 
and anecdotal evidence of the effectiveness of China’s IPCs in practice. 
First, inventors gravitate towards utilizing legal avenues to enhance the 
protection of their intellectual property, especially with the advance
ment of the justice system in China, exemplified by the establishment of 
specialized IPCs. This transition is also evident in the shift in the total 
number of intellectual property cases depicted in Fig. 2. The graph il
lustrates a significant increase in the total number of intellectual prop
erty cases since 2014, contrasting with the relatively modest growth 
observed before 2014.

Second, the personnel characteristics of IPCs show obvious charac
teristics of youth, professionalism and a high level of education in 
practice. Although we cannot obtain detailed information about each 
IPC’s personnel, we show a representative example by searching the 
official news. For instance, Hangzhou IPC released that: 

“The average age of the Hangzhou IPC trial team is only 37 years old, 
and 95 % of the people have a master’s or above degree in law. 
Among them are many specialized talents who graduated from 
professional intellectual property, as well as compound talents with 
dual-disciplinary backgrounds in science engineering, and law. The 
Hangzhou IPC was the first in China to introduce 47 full-time and 
part-time technical investigators. In addition, none of the 1,403 
technical cases in which the technical investigators participated were 
remanded by the higher courts due to problems in ascertaining 
technical facts.”9

Finally, there is also a lot of anecdotal evidence about the role of 
China’s IPCs in protecting the interests of innovative product owners 
efficiently, especially greatly shortening the litigation duration. For 
instance, Guangzhou IPC documented an interview with an innovative 
company in the city of Dongguan: 

“Lawyer Song, the litigation agent of Qianfangbao Technology 
Company, said gratefully, ‘I didn’t expect the court to stop the 
infringement in such a short time. We can now devote ourselves to 
production and research and development.’”10

2.3. China’s Innovation development in the past 30 years

Here, we display some stylized patterns of China’s past innovation 
development. Fig. 3 illustrates the growth trend of domestic granted 
(invention) patents in China from 1994 onwards. The red line represents 
the year 2012, while the blue line signifies 2014. Before 2012, there was 
a steady increase in the number of domestic (invention) patents granted 
in China. Following a period of relative stability between 2012 and 
2014, a notable surge in patents occurred after the establishment of the 
IPCs institution in 2014, which aimed to enhance judicial enforcement. 
To illustrate, the State Intellectual Property Office (SIPO) in China 

authorized and maintained a total of 0.9 million domestic patents in 
2011, including 0.11 million domestic invention patents. In contrast, by 
2020, over 3 million domestic patents were granted, with 0.44 million 
being domestic invention patents, marking a significant increase 
compared to a decade ago.

Additionally, according to World Intellectual Property Organization 
(WIPO), China has demonstrated remarkable progress in the Global 
Innovation Index, climbing from 29th in 2011 to 14th in 2020.11 This 
advancement is mirrored in China’s institution index, a measure of po
litical, regulatory, and business environments, which substantially 
improved from 98th to 62nd over the same period.

China’s progress is particularly notable among developing countries 
over the last decade. Fig. 4 clearly illustrates these trends, charting both 
the comprehensive innovation index and the institution index for 
“BRICS” countries (Brazil, Russia, India, China, and South Africa). The 
figure’s vertical axis indicates the percentage by which a country out
performs others in the WIPO report each year. China consistently leads 
the BRICS nations in both the absolute level and growth rate of its 
comprehensive innovation index, and also demonstrates a strong growth 
rate in its separate institution index. Notably, the data reveals a sharp 
increase in both indices for China after 2014.

3. Empirical strategy and data

3.1. Empirical strategy

We investigate the effect of IPCs reform on innovation using a 
staggered DID methodology. A prevalent method for assessing the 
effectiveness of IPCs is to estimate a two-way fixed effects model: 

Innovationct =α1IPCct +(Xc × γt)β+ δc + γt + εct (1) 

Where c is the city, t is the year. To directly capture the impact of IPC 
reforms on inventors’ innovation output and account for patent 
approval time lags, we define Innovationct as the number of invention 
patents applied for and granted within a three-year window period in 
city c in year t (hereinafter 3-year-window invention patents). This 3- 
year window period aligns with the typical three-year span, from 
application to final authorization, for invention patents in China, as per 
the National Intellectual Property Administration.12 Our approach of 
setting a window period is also consistent with Kelly et al. (2021) and 
Moretti (2021).

IPCct is a dummy indicating whether IPCs were available in city c 
during year t. The availability is defined as follows: if the establishment 
month of an IPC is before July, we considered that year as the first year 
of IPC treatment; otherwise, we defined the following year as the first 
year of IPCs treatment.13

Xc is a vector of baseline city characteristics from 2010 that may 
influence local innovation performance, the timing of establishment of 
IPCs, or both. These city characteristics consist of four groups: macro- 
economic development variables including GDP per capita (logged), 
total resident population (logged), and the proportion of the highly 
educated population; external inputs for innovation including total 
foreign direct investment (logged) and the number of universities per 
10,000 people; public service characteristics including the number of 
hospitals per 10,000 people and total expenditure on educational in
stitutions (logged); initial innovation intensity and accumulation of 

9 Information source: https://ipc.court.gov.cn/zh-cn/news/view-2042.html.
10 Information source: https://www.gdzf.org.cn/xbsy/fzgd/content/post_13 

1551.html.

11 For additional information, please refer to: https://www.wipo.int/publicati 
ons/en/search.jsp.
12 Information source: https://www.cnipa.gov.cn/jact/front/mailpubdetail. 

do?transactId=340384&sysid=6. We also examine the 2-year-window inven
tion patents, 4-year-window invention patents and unlimited window invention 
patents in the in the section of Robustness Checks.
13 We examine the sensitivity of the establishment year in the section of 

Robustness Checks.
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innovation capacity including the logged number of invention applica
tions in 2010, the logged number of utility patents applications in 2010, 
logged cumulative number of granted invention and logged cumulative 
number of granted utility patents from 1990 to 2010. City fixed effects 
(δc) account for time-invariant city attributes that affect innovation 
performance, and year fixed effects (γt) capture common time shocks 
affecting innovation outcomes. Following Lu et al. (2019), we interact 

city control variables (Xc) with γt to control for the non-linear rela
tionship between socio-economic development trends and innovation. 
Standard errors are clustered at the city level.

The coefficient of interest (α1) represents the average increase in the 
number of invention patents following the establishment of IPCs at the 
city level, compared to pre-reform averages, in cities with and without 
an IPC institution. A positive and statistically significant α1 indicates 
that IPCs strengthen innovation activities.

However, recent research suggests that traditional two-way fixed 
effects estimators in a staggered DID specification may be biased due to 
the “negative weighting” issue caused by heterogeneous treatment ef
fects over time and individuals, potentially leading to violate the parallel 
trend assumption and even an opposite causal effect (Baker et al., 2022; 
Goodman-Bacon, 2021). To address this, we present the weights of four 
different groups based on Goodman-Bacon (2021) and adopt the stag
gered DID estimator proposed by Callaway and Sant’ Anna (2021), 
which is robust to treatment effect heterogeneity, in the subsequent 
sections of this paper.14

3.2. Data

3.2.1. Patents
The patent data at the city level is sourced from the CnOpenData 

Fig. 1. Establishment Year of IPCs in China. Notes: This figure shows the year of establishment of IPCs in China.

Fig. 2. The Total Number of Intellectual Property Cases in China. Notes: This 
figure shows the time trend of the total number of intellectual property cases 
from 2000 to 2020 in China. The data source is China Statistical Year
book (2006–2021).

14 Never Treated Group v.s. Timing Groups include Never Treated Group v.s. Early 
Treated Group and Never Treated Group v.s. Late Treated Group. In a staggered 
DID model, the source of bias in the two-way fixed effects model originates 
from the forbidden comparison (Late Treatment Group v.s. Early Treatment 
Group) based on Goodman-Bacon (2021), which weights for 11.5 % in our 
paper (see Table A3 for detail).
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platform’s patent database, which gathers yearly information on patents 
granted and applications from the SIPO. Since 1985, the SIPO has pro
vided detailed data on inventors, including their names, addresses, year 
of patent grant and application, patent type (invention, utility, or design 
model), and number of citations. This data from the SIPO has been 
extensively utilized in various studies on innovation in China (De Ras
senfosse and Raiteri, 2022; Fang et al., 2017; Hu et al., 2017; Liegsalz 
and Wagner, 2013; Liu et al., 2021). Initially, we identify the city-level 
addresses of the first patentee of each patent holder and then aggregate 
the number of patents of each type based on geographical information.15

In our primary analysis, we focus solely on the number of invention 
patents as they are considered to have the highest level of novelty and 
technological inventiveness (Fang et al., 2020; Rong et al., 2017; Wei 

et al., 2017).16

3.2.2. IPCs and judgment documents
The information on IPCs, the establishment time and detailed ad

dresses, was collected manually from the website of the Intellectual 
Property Office at the provincial level and from local official news re
ports spanning from 2014 to 2020.

In 2013, the Supreme People’s Court established China Judgments 
Online Institution, a unified platform for disclosing judicial documents, 
and has called for mandatory disclosure of all judgments made after 
2014. Hence, China Judgments Online Institution provides access to 
almost all judgments and rulings in China.17 As part of our mechanism 
analysis, we gathered data on first-instance cases related to intellectual 
property from China Judgments Online. These case documents include 
details such as the court locations, case types, submission and judgment 
dates, legislation fees of plaintiff and defendant and case serial numbers.

3.2.3. Summary statistics
The data are matched at the city-year level to create a balanced 

panel, resulting in a final baseline sample of 259 cities spanning from 
2011 to 2020, and 2590 city-year observations in total. We gather the 
2010 socioeconomic data from the 2011 China City Statistical Yearbook. 

Fig. 3. The Number of Granted Patents in China. Notes: This figure shows the time trend of granted patent development from 1994 to 2020 in China. The data source 
is the China Patent Statistics Annual Report (1994–2020).

Fig. 4. The “BRICS” Countries’ Comprehensive Innovation Index and Institution Index. Notes: This figure shows the yearly trend of “BRICS” countries’ Compre
hensive Innovation Index and Institution Index from 2011 to 2020. The data source is the World Intellectual Property Organization publications from 2011 to 2020.

15 We use the total number of patents at the city level, rather than at the firm 
level, because we are aimed to provide a more comprehensive representation of 
innovative activities across different inventors. The impact of judicial reform 
extends to all local inventors, encompassing individual inventors, universities, 
research institutions, and firms. Notably, firms account for approximately 60 % 
of the total patents, as highlighted in the 2020 China Patent Statistical Analysis 
Report. This percentage is expected to be much lower for listed firms. This is 
evident from the fact that top three ranking entities in terms of invention 
patents granted, such as Huawei Technologies Co., Ltd., State Grid Corporation 
of China Co., Ltd., and Guangdong OPPO Mobile Communications Co., Ltd., are 
all not listed companies. 16 More details are presented in Appendix B.

17 We provide a brief introduction of China Judgment Online in Appendix C.
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The information on the population’s education levels was sourced from 
the 2010 census data in China. Table A5 provides detailed definitions for 
all main variables.

Table 1 presents summary statistics across three panels: city-year 
level, city (in 2010), and firm-year level. The average number of 3- 
year-window invention patents granted per year across all cities dur
ing the sample period is approximately 952. Additionally, around 24 % 
of cities in the sample were under the jurisdiction of the new IPCs 
institution annually. City-level control variables, such as GDP per capita 
in 2010 (approximately CNY 33,777 or USD 5196) and the average 
resident population of 4.5 million in a Chinese city in 2010, are also 
reported. Since we also conduct the study utilizing the listed firms in 
Subsection 4.2, Table 1 also includes statistical characteristics for vari
able at firm level.

4. Results

4.1. Baseline results

We begin by presenting the regression results for the coefficient of 
interest without control variables in Column 1 of Table 2. As shown in 
Column 1, the establishment of IPCs, on average, increases the number 
of 3-year window invention patents by 16.5 %.18 Subsequent columns 
(2–5) progressively incorporate control variables, with the coefficients 
of interest demonstrating robust consistency across all specifications. 
Specifically, the DID estimator in Column 5 shows that the IPCs reform 
results in a statistically and economically significant average increase of 
215 invention patents per city (0.226 × 952 = 215), relative to the 
overall mean value of invention patents.19 Meanwhile, supplementary 
analyses, documented in Table A8, confirm these findings when inven
tion patents are alternatively measured by the locations of the first three 
patent signatories.20

4.2. Robustness checks

4.2.1. Parallel trend assumption
Our baseline results are contingent upon the assumption that cities 

designed to establish an IPC did not exhibit a different time trend before 
the treatment. To validate this assumption, we employ a dynamic DID 

Table 1 
Summary statistics.

Variables All Sample

Obs. Mean S.D. Median

Panel A: City-Year Level
3-year Window Invention 

Patents
2590 952.279 2778.440 152

2-year Window Invention 
Patents

2590 443.854 1318.166 76

4-year Window Invention 
Patents

2590 1191.871 3727.309 176

Total Invention Patents Granted 2590 1332.259 4258.441 191
Invention Patents Applications 2590 3453.228 9454.612 600.500
The Proportion of 3-year 

Window Invention Patents
2590 0.109 0.074 0.090

The Proportion of Invention 
Patent Applications

2590 0.300 0.144 0.274

The Proportion of 3-year 
Window Invention Patents in 
the Number of Invention 
Patents Applications

2590 0.295 0.139 0.284

The Proportion of the Number of 
3-year Window Invention 
Patents with Citations

2590 0.767 0.134 0.797

The Average Citations per 3- 
year Window Invention Patent

2590 3.440 1.686 3.330

3-year Window Utility Patents 2590 4667.318 10664.240 1241.500
3-year Window Design Patents 2590 1822.974 4847.666 368
IPC 2590 0.242 0.428 0
Panel B: City in 2010
GDP per Capita 259 33777.230 22252.910 27,545
Population 259 452.610 316.569 379.562
FDI 259 107.852 308.774 16.694
Proportion of the Highly 

Educated Population
259 0.088 0.051 0.072

Education Expenditures 259 39.669 181.570 6.306
Hospital 259 0.606 0.599 0.468
University 259 0.018 0.019 0.010
Invention Patent Applications 259 841.429 2735.905 120
Utility Patent Applications 259 1242.996 2556.676 291
Cumulative Invention Patents 

from 1990 to 2010
259 
259

1082.116 4089.573 165

Cumulative Utility Patents from 
1990 to 2010

259 5396.892 10850.430 1637

Panel C: Firm-Year Level
3-year Window Invention 

Patents
16,090 10.205 60.434 1

Indicators of 3-year Window 
Invention Patents

16,090 0.569 0.495 1

Return of Assets 16,090 0.056 0.050 0.049
Firm Size 16,090 21.807 1.431 21.549
Cash Flow 16,090 0.038 0.082 0.041
Leverage Rate 16,090 0.440 0.236 0.440

Notes: Table A5 provides detailed definitions of the main variables. Summary 
statistics for the treatment and control groups are presented in Table A6.

Table 2 
The impact of IPCs reform on Innovation.

Ln (Invention Patents)

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

IPC 0.165*** 0.201*** 0.197*** 0.237*** 0.226***
(0.050) (0.050) (0.054) (0.056) (0.070)

Public Service 
Controls

No Yes Yes Yes Yes

External Input 
Controls

No No Yes Yes Yes

Innovation Ability 
Controls

No No No Yes Yes

Economic 
Development 
Controls

No No No No Yes

City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 2590 2590 2590 2590 2590

Notes: This table presents the baseline estimates on the effect of IPCs reform on 
innovation at the city level. The dependent variable is the natural logarithm of 3- 
year window invention patents in city c in year t. IPC is a dummy for whether the 
IPC institution was available at the city level. Public service controls include 
number of hospitals per 10,000 people and total expenditure on educational 
institutions (logged). External input controls include total foreign direct in
vestment (logged) and the number of universities per 10,000 people. Innovation 
capability controls include the logged number of invention applications in 2010, 
the logged number of utility patents applications in 2010, logged cumulative 
number of granted invention patents and logged cumulative number of granted 
utility patents from 1990 to 2010. Economic development controls include GDP 
per capita (logged), total resident population (logged), and the proportion of the 
highly educated population. Standard errors are clustered at the city level. ***p 
< 0.01, **p < 0.05, *p < 0.1.

18 Unless otherwise specified, invention patents mentioned below refer to 3- 
year-window invention patents.
19 We display the results employing the conventional two-way fixed effects 

model in Table A7.
20 For example, if the first three patent signatories are located in three 

different cities, the three cities will simultaneously be regarded as having one 
invention patent. Meanwhile, if the first three patent signatories are located in a 
same city, the city will also be regarded as having one invention patent.
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design: 

Innovationct =
∑5

k=− 7

[

βk × Dk(ct)

]

+(Xc × γt)φ+ δc + γt + εct (2) 

where Dk(ct) is a vector of dummy variables that equal to 1 if the IPC 
institution was k years away for city c in year t and βk represents the 
vector of corresponding estimators. The k = − 8 period is omitted as the 
reference group. These estimators measure the difference in innovation 
outcomes between cities with and without IPCs institution before and 
after the reform. The control variables and fixed effects used are 
consistent with those in the baseline regression model. To allow for 
heterogeneity in treatment effects, we also present the dynamic figure 
generated by the estimator that is robust to treatment effect heteroge
neity in Callaway and Sant’ Anna (2021).

Fig. 5 illustrates that the difference in outcomes between cities with 
and without IPCs institution remains consistently close to zero and not 
statistically significant before the implementation of IPCs reform. This 
robustly supports the parallel trend assumption in our empirical setting. 
Meanwhile, following the introduction of IPCs, treated cities demon
strate a notable and continuous increase in invention patents compared 
to their untreated counterparts.

The immediate increase observed in Fig. 5, which exhibits no signif
icant time lag, cannot be fully accounted for by the general effect, as 
innovation investments typically require time to yield patentable tech
nologies. We therefore propose that this immediate increase may be 
attributed to the transformation effect, which enhances the likelihood of 
converting existing trade secrets into public invention patents. A 
comprehensive analysis of these two effects will be presented in Section 5.

4.2.2. Firm-level results
We also gather data on invention patents granted to listed firms in 

China from the SIPO spanning the years 2011–2020 and adopt a similar 
staggered DID methodology to identify the effect of IPCs reform on 
innovation at firm level.21 The results are presented in Table 3.

Columns 1–4 explore the impact of IPCs reform on innovation per
formance in China by analyzing data from listed firms across various 
industries. Following Chen and Roth (2024), we examine both the 
extensive and intensive margins of innovation to tackle the challenge 
that numerous firms in our sample have no invention patent applications 
within a 3-year window. Consistent with Fang et al. (2018), we then 
conduct a sub-sample analysis focusing on the manufacturing and in
formation technology sectors, given their high level of technological 
intensity.22

Our analysis yields two main findings: First, the positive effect of 
IPCs reform on firm-level innovation is primarily driven by the extensive 
margins, aligning with Fang et al. (2018). Second, sub-sample results in 
Columns 3 show this positive effect is even more pronounced in 
manufacturing and information technology (IT) industries. This inten
sified effect is attributed to the fact that listed firms in these sectors are 
more responsive to improvements in the judicial environment for in
tellectual property. Their greater involvement in patent filing often leads 
to more frequent engagement in patent-related legal disputes, making 
them particularly sensitive to intellectual property protection en
hancements. Overall, these firm-level findings further support the 
conclusion that IPCs reform promotes innovation.23

4.2.3. Other robustness checks
This section presents additional robustness checks on our baseline 

results. First, we examine the sensitivity of our findings to different in
vention patent window periods. Specifically, we calculate the number of 
invention patents granted within 2-year, 4-year and unlimited window 
periods. The results, as shown in Table A9, remain highly consistent, 
indicating that our finding is not sensitive to the window period selec
tion. Corresponding parallel trends are also plotted in Figure A2.

Second, we conduct several robustness checks related to sample 
composition and alternative policy influences. We utilize an unbalanced 
sample, exclude cities with important economic and political status, 
such as municipalities, provincial capitals, sub-provincial cities and 
special economic zones; and account for potential effects induced by 
other related policies during the sample period. These policies include 
the Pilot Construction of Innovation-oriented Cities, the National Intel
lectual Property Demonstration Cities policy, and the anti-corruption 
campaign, all of which could potentially promote the innovation envi
ronment and increase government funding to support innovation; 
additionally, we adjust the definitions of our independent and depen
dent variable. The results are presented in Table A10 and consistently 
support our baseline findings.

Furthermore, we carefully consider the potential confounding effects 
of policies that directly alter innovating behavior through patent sub
sidies and government tax credits. Following Li and Branstetter (2024), 
we consider “Made in China (2025)” (MIC2025) as a major policy sup
porting industrial innovation, given its aim to achieve an innovation- 
driven development model in China via public innovation policy. We 
collect the city list and approval times for the 30 cities designated as 
national demonstration areas under the MIC2025 policy in 2016 and 
2017, incorporating this information as an additional control variable in 
our empirical examination. Additionally, we use data from listed firms 
to further investigate the effect of subsidies and tax credits, using non- 
operating income as the proxy for subsidies. As our previous analysis 
only finds a significantly positive effect of the IPCs reform on innovation 
at the extensive margin, we focused solely on this margin here for 
simplicity. The results are presented in Table A15. We find that inno
vation support policy such as MIC2025 did not undermine our primary 
finding: the coefficient of interest remains significantly positive at the 1 
% level and intact in economic magnitude. Firm-level evidence also 
supports the conclusion of a limited effect of subsidies and tax credits on 
innovation. The findings are consistent with Li and Branstetter (2024)
that innovation-focused industrial policies may prove to be inefficient in 
fostering innovation due to the distortions caused by the policies 
themselves.24

Lastly, we employ various estimation methods to validate the pri
mary results. As shown in Table A11, we apply the framework provided 
by Callaway and Sant’ Anna (2021) (Columns 1–3) and other two-stage 
estimators based on Borusyak et al. (2024) and Gardner (2022) (Col
umns 4–5), all of which confirm our initial findings.

Overall, our coefficient of interest remains stable across various 
samples, estimation methods and measures of independent and depen
dent variables. The primary effect of the IPCs reform remains robust and 
highly significant, undiminished by other related policies, patent sub
sidies, government tax credits.

21 The details of the data processing and regression model are presented in 
Appendix D.
22 In our listed firm sample, 65 % of firm-years observations in the 

Manufacturing & IT industries hold at least one invention patents, almost twice 
as much as in non-Manufacturing & IT industries (36 %).
23 We present the parallel trend checks at the firm level in Figure A1 and find 

an insignificant coefficient of interest which is stable at zero before the IPCs 
reform.

24 However, it is worthy to note that we should interpret the firm-level results 
with caution, primarily for two reasons. First, the amount of tax credit is for all 
purposes, not solely for patent application. Similarly, using non-operating in
come as a proxy for subsidy faces the same measurement challenge. Second, 
recent research has shown that Chinese firms may relabel R&D to comply with 
government regulations for tax benefits or subsidy (Chen et al., 2021; König 
et al., 2022).
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4.3. Displacement effects

A plausible concern regarding the baseline results is that inventors 
(or innovative firms) in cities without IPCs institutions might relocate to 
cities with IPCs institution for better protection, especially in neigh
boring provinces.25 Therefore, our baseline estimator could be influ
enced by the competing explanation, potentially capturing the inter- 

regional transfer effect of innovation output. Additionally, examining 
the “beggar-thy-neighbor effect” is important to evaluate the overall 
effect of the IPCs reform on innovation development. Therefore, we use 
two specifications to verify it. The econometric model is as follows: 

Innovationct =α1Exploited IPCct +(Xc × γt)β+ δc + γt + εct (3) 

Where c is the city, t is the year. First, we classify cities into two cate
gories: exploited cities are those without IPCs institution throughout the 
entire sample period, while treated cities are those where IPCs institu
tion are available. Next, we conceptualize a series of circles with radii 
ranging from 200 km to 600 km at intervals of 100 km around each IPC 
city where an IPC actually is located. Then, we define the exploited 
treatment variable (Exploited IPCct) to be 1 if an exploited city falls 
within the circle of a certain geographical distance (200 km–600 km) of 
a city that becomes an IPC city after year t; otherwise it takes the value 
0.26 We design a schematic diagram and a table to further describe the 
measurement of Variable Exploited IPCct and show them in Appendix 
Figure A3 and Table A12. Additionally, we also control the true IPCs 
reform to separate the net potential transfer effect. The remaining var
iables are consistent with those in our baseline specification. We would 
observe a significant geographical displacement effect among provinces 
in our results if the estimated coefficient of interest is statistically sig
nificant. Conversely, an insignificant coefficient would suggest the 
absence of an alarming trans-regional displacement effect. The results, 
presented in Columns 1–5 of Table 4, are both insignificant and trivial, 
demonstrating that displacement effect is limited in our study. This 
finding is intuitively supported by the high costs typically involved in 
the migration of firms or individual innovators to another city or 
province.

Second, we shift our focus to provincial borders to specifically cap
ture trans-regional displacement effects. For this analysis, we restrict the 
sample of exploited cities to only those located on provincial borders, as 
their inventors are most likely to relocate across provinces. In this 
context, Exploited IPCct is defined as 1 if an exploited city is located on 

Fig. 5. Parallel Trend Test. Notes: This figure shows the parallel trend test for 3-year-window invention patents during our sample period (2011–2020) based on 
Callaway and Sant’ Anna (2021).

Table 3 
The impact of IPCs reform on Innovation at the firm level.

Indicator of 
Invention 
Patents

Ln (Invention 
Patents)

Indicator of 
Invention 
Patents

Ln (Invention 
Patents)

All Industries Manufacturing & IT

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

IPC 0.200* 0.215 0.334*** 0.065
(0.111) (0.391) (0.128) (0.418)

City Controls Yes Yes Yes Yes
Firm 

Controls
Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 16,090 7736 11,260 6394

Notes: This table reports the robustness results of the impact of the IPCs reform 
on the innovation performance of the listed firms. The dependent variable is the 
indicator of 3-year window invention patents of firm i in city c in year t in the 
odd columns. The dependent variable is the logged 3-year window invention 
patents of firm i in city c in year t in the even columns. IPC is a dummy for 
whether the IPC institution was available at the city level. Firm controls include 
total assets, firm size, leverage rate and net cash flow. City controls are the same 
as the preferred specification in baseline regression. Standard errors are clus
tered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

25 Beijing established an IPC by the end of 2014, while Shijiazhuang, the 
capital of Hebei province adjacent to Beijing, did not establish an IPC during the 
entire sample period. If innovative firms or individual inventors in Shijiazhuang 
seek better judicial protection for their intellectual property, they may consider 
migrating to Beijing.

26 In our sample, the 99th percentile of the geographical distance from an 
exploited city to an IPC city is 500 km.
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the border of a province where an IPCs institution was established in 
year t. Should the exploited city be adjacent to multiple bordering 
provinces with IPCs, year t is designated as the year the IPC became 
operational in the first exploiting city within those provinces. Otherwise, 
the variable takes the value 0. Thus, Exploited IPCjt refers to the trans- 
regional displacement effects caused by IPCs reform. The estimated 
coefficient reported in Columns 6 of Table 4 is statistically insignificant 
and close to zero, suggesting that the trans-regional displacement effect 
of IPCs is negligible.

Third, from the perspective of enterprise network, patent transfer 
between firms within the same conglomerate represents another 
possible pattern of patent displacement. To account for this, we 
construct the regression model as follows: 

Innovationigct =α1IPC Transfer− i
gt +

(
Zig × γt

)
ρ+(Xc × γt)β+ δi + γt + εigct

(4) 

Where c is the city, t is the year, g is the conglomerate and i is the firm. In 
specific, Innovationigct refers to the indicator (or the number of patents in 
log format) of 2-year/3-year/4-year/unlimited window invention pat
ents of firm i (including subsidiaries and their parent companies) within 
conglomerate g in city c in year t. IPC Transfer− i

gt equals 1 if firm i is never 
directly affected by IPCs reform but, at year t, at least one other firms 
within the same conglomerate g is located under the jurisdiction of an 
IPC institution; otherwise, it equals 0.27

In Equation (4), Xc is consistent with those in the baseline model and 
Zig is also consistent with the specification at the listed firm level. In 
addition, we also control the IPCs institution based on the firms’ own 
location to separate the net potential transfer effect. δi represents the 
firm fixed effects to account for any time-invariant features of firms. γt is 
the year fixed effects, capturing common time shocks that affects inno
vation outcomes. Standard errors are clustered at the city level to 
maintain consistency with the baseline specification. The coefficient α1 
captures the potential transfer effects within a same conglomerate.

The results are shown in Table 5. We do not observe any significant 
coefficients of transfer effect, regardless of all industries or 

manufacturing & IT industries. In summary, this subsection’s analysis 
robustly rules out inter-region and intra-conglomerate patent transfers, 
thereby affirming that our observed innovation growth represents a net 
increase.

4.4. Heterogeneity analysis

Human capital has long been viewed as an indispensable factor in 
innovative activities (Hunt and Gauthier-Loiselle, 2010; Kerr and 
Lincoln, 2010). In this subsection, we investigate the interaction effect of 
human capital and IPCs reform on innovation development. We measure 
city-level human capital using two indicators from 2010: the total 

Table 4 
Examination of inter-region patent transfers.

Ln (Invention Patents)

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

200 km 300 km 400 km 500 km 600 km Border

Exploited_IPC − 0.155 − 0.030 − 0.025 − 0.011 0.054 − 0.012
(0.110) (0.065) (0.054) (0.077) (0.070) (0.056)

City Controls Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 2590 2590 2590 2588 2580 2560

Notes: This table reports the displacement effect analysis of IPCs reform at the 
city level. The dependent variable is the logged 3-year window invention patents 
of city c in year t. In Columns 1–5, we define the Exploited IPCjt to be 1 if an 
exploited city falls within the circle of a certain geographical distance (200 
km–600 km) of a city that becomes an IPC city after year t; otherwise it takes the 
value 0. In Column 6, the Exploited IPCjt is defined as 1 if an exploited city is 
located on the border of a province where an IPC institution was established in 
year t. We drop Hainan Province in Column because Hainan Province is an island 
and has no border with any other province. City controls are the same as the 
preferred specification in baseline regression. We also control the IPC institution 
based on the firms’ own location. Standard errors are clustered at the city level. 
***p < 0.01, **p < 0.05, *p < 0.1.

Table 5 
Examination of intra-conglomerate patent transfers.

Indicator of 
Invention 
Patents

Ln (Invention 
Patents)

Indicator of 
Invention 
Patents

Ln (Invention 
Patents)

All Industries Manufacturing & IT

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

IPC_Transfer − 0.012 − 0.057 − 0.008 − 0.036
(0.010) (0.056) (0.011) (0.062)

City Controls Yes Yes Yes Yes
Firm 

Controls
Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 98,327 16,638 76,872 13,603

Notes: This table excludes the intra-conglomerate patent transfers. The depen
dent variable is the indicator of 3-year-window invention patents of firm i in city 
c in year t in the odd columns. The dependent variable is the logged 3-year 
window invention patents of firm i in city c in year t in the even columns. 
IPC_Transfer equals 1 if firm i is never directly affected by IPCs reform but, at time 
t, at least one other firms within the same conglomerate g is located under the 
jurisdiction of an IPC institution; otherwise, it equals 0. Firm controls include 
total assets, firm size, leverage rate and net cash flow of the conglomerate, and 
the IPC institution based on its own location. City controls include public service 
controls (number of hospitals per 10,000 people and logged total expenditure on 
educational institutions), external input controls (logged total foreign direct 
investment and the number of universities per 10,000 people), innovation 
capability controls (the logged number of invention applications in 2010, the 
logged number of utility patents applications in 2010, logged cumulative 
number of granted invention patents and logged cumulative number of granted 
utility patents from 1990 to 2010), and economic development controls (logged 
GDP per capita, logged total resident population, and the proportion of the 
highly educated population). Standard errors are clustered at the city level. ***p 
< 0.01, **p < 0.05, *p < 0.1.

Table 6 
Heterogeneity analysis.

Ln (Invention Patents)

(1) (2) (3)

IPC ˟ Indicators 0.126** 0.024 0.229**
(0.061) (0.058) (0.095)

City Controls Yes Yes Yes
City FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 2590 2590 2590

Notes: This table presents the heterogeneous effect of IPCs reform on innovation 
at the city level with respect to human capital. The dependent variable is the 
natural logarithm of 3-year-window invention patents in city c in year t. In
dicators is the dummy variable equals one if cities’ total number of people with a 
college degree or higher and the number of universities per 10,000 people ex
ceeds the median value of all cities in the sample in Columns 1 and Columns 2. 
The indicator equals one Beijing, Shanghai and Guangdong province and 
otherwise zero in Columns 3. City controls are the same as the preferred speci
fication in the baseline regression. Standard errors are clustered at the city level. 
***p < 0.01, **p < 0.05, *p < 0.1.

27 Th variable IPC Transfer− i
gt is constructed using a jackknife-like method. To 

facilitate a better understating of this measurement, we present a demonstrative 
conglomerate as shown in Table A14.
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number of higher education population and the number of universities 
per 10,000 people, assuming these variables are positively associated 
with the presence of “smart brains”.

To analyze this heterogeneity, we divided the cities in our sample 
into two groups: high and low human capital. A city is categorized as 
having high human capital if: (1) the number of residents with a college 
degree or higher exceeds the sample median, or (2) the number of 
universities per 10,000 people in 2010 exceeds the sample median. 
Since the method proposed by Callaway and Sant’Anna (2021) only 
applies to a DID setting, we modify our triple-difference model into a 
DID specification according to Yang et al. (2024). Columns 1 and 2 of 
Table 6 present the respective results. These findings suggest a consis
tent pattern: cities with higher human capital in the pre-IPCs period 
benefits more from the IPCs reform, regardless of the specific human 
capital measurement. However, it is worth noting that the results for 
human capital intensity, as measured by the number of universities per 
10,000 people, lack statistical significance.

Moreover, we also explore the potential heterogeneity on the IPCs 
and IPTs, as suggested in the background. Specially, we define an in
dicator of Beijing, Shanghai and Guangdong province, which is inter
acted with the variable of interest (IPC). In Column 3, we find that the 
establishment of IPCs has a larger effect on innovation compared to IPTs. 
However, this result should be interpreted cautiously: heterogeneous 
results on human capital indicate that cities with higher human capital 
benefit more from IPCs reform, and Beijing, Shanghai, and Guangdong 
happen to also be the regions with the most “smart brains” in China.

4.5. Patent applications, structure and quality

After investigating the improvement in innovation performance 
represented by the quantity of granted patents, we now turn to exam
ining patent applications, structure and quality using different inde
pendent variables, as reported in Table 7.28 In Column 1, the estimated 
coefficient indicates that the establishment of IPCs boosts the number of 
invention patent applications by 31 %, with a statistically significant 
coefficient at the 1 % level.

Second, since invention patents are inherently more innovative and 
valuable than utility or design patents, the effect of IPCs reform on the 
structure of patent authorization reflects the impact of IPCs on overall 
patent quality. In Column 2, after the IPCs reform, we observe a 7 
percent points increase in the proportion of invention patent applica
tions to the total number of patent applications at the city level, equaling 
to 23 % of the sample average. In Column 3, we find that the estab
lishment of IPCs increases the proportion of invention patents to the 
total 3-year-window patents at the city level by 2.3 percent points, 
equivalent to a 21 % increase compared to the sample mean. Overall, we 
observe a significant improvement in patent structure, shifting from 
relatively low innovation-value utility and design patents to invention 
patents.

Furthermore, we investigate the effect of IPCs reform on the patent 
quality. We first examine the proportion of invention patents approved 
in their own applications since the authorization of invention patents 
requires strict quality review during the approval process, as discussed 
in Section 3.2.1. A higher approval rate means higher quality of overall 
invention patent. Nevertheless, the coefficient of interest turns out to be 
significantly negative coefficient of interest at the 10 % level. Then, we 
further utilize the number of citations as a proxy for measure patent 
quality, a method previously employed in previous studies like Arora 
et al. (2022) and Derrien et al. (2023). Specifically, we measure inven
tion patent quality in Columns 5 and 6 by examining the proportion of 
invention patents with at least one citation and the average number of 

citations per invention patent, respectively. The results in Column 5 
demonstrates that the IPCs reform results in an insignificant 0.7 percent 
points decrease in the proportion of the cited invention patents. The 
result of average citations per invention patent is presented in Column 6, 
indicating that IPCs reform significantly decreases the average citations 
per invention patent by 6.7 %, given that the average citations per in
vention patent is 3.44 at city level. Hence, we consider that IPCs reform 
enhances the quantity of invention patent and the structure of patent 
application and authorization. However, it might fail to improve the 
quality of invention patent to some extent.

5. Mechanisms

This section delves into the positive impact of IPCs reform on inno
vation development by examining the specialized courts’ role in 
enhancing judicial enforcement. We then connect these judicial im
provements to innovation outcomes through two specific channels: the 
general effect, which we assess by analyzing the reform’s impact on 
innovation input, and the transformation effect, which we examine 
through the propensity to register innovations as public patents.

Previous literature has shown that the specialized courts contribute 
to improving local judicial environment, particularly reflected in judi
cial enforcement including, for example, reducing case congestion 
(Müller, 2022) and selecting better-educated and professional judges 
who are graduated from the top law schools or have previously worked 
in the law practice in China (Li and Ponticelli, 2022). Therefore, we 
argue that the IPCs reform helps to alleviate inefficiencies in the court 
system and shape better judicial environment, particularly concerning 
enforcement. This is largely due to more professional judicial teams 
handling specialized trial matters, which, in turn, increases infringe
ment costs and provides innovators with greater economic incentives. As 
the returns to patents increase, we propose that innovators will respond 
by increasing innovation inputs, such as R&D (the general effect) or by 
registering more technologies previously held as trade secrets as public 
patents (the transformation effect).

5.1. The Public’s subjective satisfaction with the judicial environment

We begin our analysis of the judicial environment by examining 
survey data on the public’s subjective satisfaction with intellectual 
property protection. The China Patent Protection Association (CPPA), a 
department under SIPO, has been conducting the “China Intellectual 
Property Protection Social Satisfaction Survey” at the province level 
since 2012. This survey serves as a proxy to reflect the local judicial 
environment. Specifically, the CPPA conducts annual surveys on three 
categories of individuals across all provinces in China, namely intel
lectual property holders, professionals, and the general public. These 
groups collectively exceed 10,000 individuals each year. The assessment 
project evaluating subjective satisfaction with judicial protection of in
tellectual property primarily focuses on four key aspects: litigation 
duration, litigation costs, fairness of trial, and reasonableness of 
compensation. Answers are divided into five levels: very satisfied, 
satisfied, basically satisfied, not very satisfied and dissatisfied, corre
sponding to 100 points, 80 points, 60 points, 30 points and 0 points. The 
final sample includes 16 provinces across China’s key economic 
regions.29

We examine the relationship between subjective social satisfaction 
scores and the IPCs reform, with results presented in Table 8. The co
efficient of interest in Column 1 indicates that the establishment of IPCs 

28 We show the empirical results of the effect of IPCs on utility and design 
patents in Table A13 in Appendix and find that the coefficients of interest are 
statistically insignificant.

29 The official survey file shows that “if a province does not receive valid 
questionnaire responses, the province’s score in that year will be a missing 
value”. The 16 provinces are Hebei, Shanxi, Liaoning, Heilongjiang, Zhejiang, 
Jiangsu, Anhui, Fujian, Jiangxi, Shandong, Henan, Hubei, Hunan, Sichuan, 
Yunnan, and Shaanxi.
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institution significantly enhances social satisfaction scores related to 
litigation duration at the 1 % level, resulting in a 0.4 standard deviation 
increase. This improvement is comparable to a province transitioning 
from the 50th percentile to the 75th percentile in satisfaction. Addi
tionally, we find that the social satisfaction scores on litigation costs and 
reasonability of compensation also improved after the IPCs reform at the 
1 % level, showing economic significance with increases of 0.5 and 0.2 
standard deviations, respectively. In conclusion, our findings suggest a 
positive correlation between the establishment of IPCs institution and 
improved subjective social satisfaction with judicial trial.

5.2. The judicial enforcement of intellectual property

We further verify the enhancement in local judicial environment 
using the lawsuit documents from the China Judgment Online. Prior 
research has indicated that many developing nations face challenges 
with low judicial efficiency due to a lack of specialized courts or judges 
(Djankov et al., 2008). We mainly focus on three indicators that are 
widely explored to reflect the judicial enforcement or environment 
including the judgment duration, the plaintiff winning rate and the 
appeal rate of cases. Note that we only exploit the first-instance cases 
since instead of retaining in the local IPCs, the second-instance cases will 
be sent to the Provincial High People’s Court or the Supreme People’s 
Court for trial based on the legislation law in China.

The duration of processing an intellectual property case serves as a 
crucial indicator of judicial efficiency. Given the specialized nature of 
IPCs, it is anticipated that the trial duration of the cases related with 
intellectual property issue will decrease, thereby reducing the economic 
cost of intellectual property protection for potential infringed parties. 
Specifically, we take the days between the filing date and the final 
judgment date as the trial duration of the case and then measure the 
judgment efficiency by averaging the number of days for complete trial 
of individual first-instance cases at the city level.30

The estimated coefficient is presented in Column 1 of Table 9, 
showing that IPCs reform significantly reduces the average trial duration 
of intellectual property cases by 111 days, equivalent to around 4 

months. Economically, this 111-day reduction represents a 57 % 
decrease compared to the average judgment duration of 195 days. We 
emphasize the importance of reducing case duration in our study, 
particularly due to the significant opportunity cost of time for in
novators. The positive impact of IPCs on judgment efficiency aligns with 
existing literature on specialized courts in China. For example, Li and 
Ponticelli (2022) observed a 36 % decrease in bankruptcy-related cases 
duration for China’s bankrupt courts.

Next, we would like to explore the plaintiff winning rate of first- 

Table 7 
The impacts of IPCs reform on patent applications, structure and quality.

Patent Application Patent Structure Patent Quality

Ln (Invention Patent 
Applications)

The Proportion of the 
Number of Invention Patent 
Applications

The Proportion of 
Invention Patents 
Granted

The Proportion of Invention 
Patents Granted in the Number of 
Applications

The Proportion of the 
Invention Patents with 
Citations

The Average 
Citations per 
Invention Patent

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

IPC 0.313*** 0.070*** 0.023*** − 0.021* − 0.007 − 0.232**
(0.068) (0.017) (0.008) (0.011) (0.015) (0.111)

City Controls Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 2590 2590 2590 2590 2590 2590

Notes: This table presents the effect of IPCs reform on patent applications, patent structure and patent quality at the city level. In Column 1, the dependent variable is 
the natural logarithm of 3-year-window invention patents application of city c in year t. In Column 2, the dependent variable is defined as the proportion of the number 
of invention patent applications to the total number of patent applications in city c in year t. In Column 3, the dependent variable is the proportion of 3-year-window 
invention patents to the total 3-year-window patents in city c in year t. In Column 4, the dependent variable is defined as the proportion of the number of 3-year-win
dow invention patents to the number of invention patent applications in city c in year t. In Column 5, the dependent variable is the proportion of the number of 3-year- 
window invention patents with at least one citation to the total number of 3-year window invention patent in city c in year t. In Column 6, the dependent variable is the 
number of citations per 3-year-window invention patent. IPC is a dummy for whether the IPCs institution was available at the city level. City controls are the same as 
the preferred specification in the baseline regression. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Table 8 
Social satisfaction with judicial protection of intellectual property.

Litigation 
Duration

Litigation 
Costs

Fairness 
of Trial

Reasonability of 
Compensation

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

IPC 2.186*** 2.858*** 0.159 1.174***
(0.513) (1.109) (0.225) (0.002)

Province 
Controls

Yes Yes Yes Yes

Province FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Mean of 

Dependent 
Variable

74.135 73.47 74.179 72.130

S.D. of 
Dependent 
Variable

5.552 5.894 4.492 6.429

Observations 112 112 112 112

Notes: This table presents the mechanism analyses of the effect of IPCs reform on 
innovation based on China Intellectual Property Protection Social Satisfaction 
Survey. In Columns 1–4, the dependent variable is the subjective social satis
faction with litigation duration of province p in year t, respectively. The sub
jective social satisfaction with litigation duration reflects respondents’ opinions 
on trial deadlines and the timely resolution of intellectual property cases; the 
subjective social satisfaction with litigation costs reflects respondents’ opinions 
on whether protecting rights through judicial means is perceived as “highly 
costly”; the subjective social satisfaction with the fairness of trials reflects re
spondents’ opinions on the severity of judicial punishments and the reason
ableness of damages in intellectual property infringement cases; the subjective 
social satisfaction with the reasonableness of compensation reflects respondents’ 
opinions on the transparency of the trial process in intellectual property cases 
and the strict adherence to the law. IPC is a dummy for whether the IPC was 
available at province p in year t. Control variables include public service con
trols, external input controls and economic development controls at the province 
level. Standard errors are clustered at the province level. ***p < 0.01, **p <
0.05, *p < 0.1.

30 Our unbalanced sample covers 91 cities, distributed in all economic regions 
of China, including east, central, south, southwest, northeast, northwest and 
north China. We winsorize this indicator at the 1–99 % to deal with the un
usually long duration of cases caused by some uncontrollable factors in legis
lation process like missing evidentiary documents. However, the result is 
consistent without winsorizing (unreported and available upon request).
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instance intellectual property cases, a metric widely used in previous 
Chinese literature to assess the quality of judicial protection for 
infringed parties (Cao et al., 2023; Lu et al., 2015; Zhang, 2023). 
However, accurately measuring the plaintiff winning rate of cases can be 
challenging, as both plaintiffs and defendants often bear some degree of 
legal responsibility in most of cases. Therefore, following Liu et al. 
(2025), we define the proportion of plaintiffs’ success in litigation cases 
by one minus the proportion of litigation fees paid by the plaintiffs. The 
higher the value, the greater the plaintiff’s success rate. We also use two 
alternative approaches, defining plaintiff success when the defendant 
paid either the whole and more than half of legislation fees. The results 
are presented in the Columns 2–4 of Table 9. We find that IPCs reform 
holds a significantly positive effect on protecting the plaintiff. Taking 
the result in Column 2 as an example, on average, the plaintiff winning 
rate significantly increases by 0.26 percentage points after the IPCs re
form at the city level, equivalent to 45 % of the sample mean. In sum
mary, our analysis indicates that the enhanced protection for intellectual 
property following the IPCs reform encourages inventors to invest more 
in innovative activities and produce more innovative products with less 
concern about infringement.

Lastly, according to China’s Civil (Administrative) procedural Law, 
the trial of intellectual property follows a system where the second 
instance serves as the final stage in civil and administrative litigation. If 
either the plaintiff or defendant choose to appeal the first-instance 
judgment, the overall trial duration for the cases related with intellec
tual property issue will be further extended. Hence, we determine the 
annual average appeal rate of first-instance the cases related with in
tellectual property issue at the city level by dividing the total number of 
the cases related with intellectual property issue with second-instance 
records by the total number of the cases related with intellectual prop
erty issue. Around 26 % of all first-instance the cases related with in
tellectual property issue appeal in our sample period (2011–2020). The 
findings in Column 5 of Table 9 reveal an insignificant decrease in the 
appeal rate of first-instance cases related with intellectual property 
issue.

Overall, these findings in Table 9 align with what we observed in 
social satisfaction survey (Table 8). More significantly, they provide 
empirical support for the key features of China’s IPCs reform discussed 
in the Introduction part, including the recruitment of a specialized team 
of judges, the focus on the cases related with intellectual property issue, 
and the implementation of the technical investigator system.

5.3. The general effect and the transformation effect

Having established that the IPCs reform improved the judicial 
environment for intellectual property protection, we now test for the 
two channels through which this improvement is expected to have 
influenced innovator behavior: the general effect and the transformation 
effect.

5.3.1. The general effect
The general effect proposes that stronger judicial protection in

centivizes new innovative activity. To test this, we employ firm-level 
and city-level R&D expenditure intensity as proxies to measure the in
tensity of innovation activities. The R&D intensity at the firm level is 
calculated by dividing total R&D expenditure by total assets. To account 
for the incompleteness of listed firm data, we also collect total science 
and technology expenditures at the city level from the China City Sta
tistical Yearbooks (2011–2020). Data is normalized using 2010 city- 
level GDP and the results are presented in Table 10.

Column 1 of Table 10, focusing on listed firms across all industries, 
shows a positive coefficient of interest with economic significance 
(though lacking statistical significance). Further analysis is conducted 
by narrowing down to manufacturing and information technology in
dustries. We find that the coefficient of interest is significantly positive 
at the 10 % level, indicating a 21 % increase in R&D intensity in firms 

following the IPCs reform, with the mean outcome variable being 0.02. 
Column 3 further shows a significantly positive impact of IPCs reform on 
science and technology expenditure intensity at the 5 % level. Specif
ically, the intensity of science and technology expenditure is shown to 
increase by 33 % at the city level after the IPCs reform. This larger effect 
observed at the city level can be attributed to the fact that the listed 
firms represent only a portion of the innovative groups within a city. 
Overall, the results in Table 10 suggest that IPCs reform significantly 
alters innovation input.

While our data do not allow us to distinguish whether this new R&D 
is directed toward invention, utility, or design patents, our other find
ings (see Table A13 in the Appendix) show that the reform did not in
crease utility or design patents. Therefore, we interpret the positive 
effect on R&D as evidence that the IPCs reform successfully stimulated 
the innovative activity underlying new invention patents.

5.3.2. The transformation effect
The transformation effect suggests that improved intellectual prop

erty protection encourages firms to convert existing trade secrets into 
public patents, and further facilitates overall innovation through 
knowledge spillover. Since knowledge spillover is widely existed and the 
effect of knowledge spillover on innovation has been well documented, 
we focus here on testing the crucial first step: whether the IPCs reform 
increased the likelihood of this conversion.31

Directly measuring the transformation of trade secrets into publicly 
disclosed patents is challenging, as trade secrets are inherently unob
servable (Png, 2017). We therefore use a proxy: the ratio of R&D in
vestment to the number of invention patents. Theoretically, if firms are 
patenting existing knowledge without new R&D, this ratio should 
decrease.32 We examine the effect of IPCs reform on the ratio of R&D 
investment on the number of invention patents at the firm level and the 
empirical results are presented in Table A16 in the Appendix. Further, 
we investigate the dynamic effects on both the full industry sample and a 
targeted Manufacturing & IT industry subsample, showing them in 
Figure A4 and Figure A5 in the Appendix.

Our empirical results for the transformation effect are inconclusive. 
The estimated coefficients in Table A16 in the Appendix are statistically 
insignificant. Furthermore, the results, presented in Figure A4 and 
Figure A5 in the Appendix, confirm this finding, showing no significant 
decline in the ratio of innovation investment to patents for either group. 
While our statistical tests are inconclusive, the immediate increase in 
patents shown in our dynamic analysis (Fig. 5) suggests the trans
formation effect is plausible. This inconclusive result is likely due to the 
profound difficulty in measuring the conversion of hidden trade secrets. 
Our proxy, while theoretically grounded, may be too rough to capture 
this subtle mechanism.

In summary, our analysis provides solid empirical evidence for the 
general effect: the IPCs reform spurs innovation by encouraging new 
R&D investment. However, we do not find statistically significant evi
dence for the transformation effect.

31 Comin and Mestieri (2014) and Stoneman and Battisti (2010) have given a 
comprehensive review for the play of knowledge spillover played in the tech
nology diffusion. Cai et al. (2022) discussed the cross-country and cross-sector 
knowledge spillover and Ganguli et al. (2020) shown evidence of localized 
knowledge spillovers using a new database of US patent interferences termi
nated between 1998 and 2014. Hence, knowledge spillover is a universal 
phenomenon.
32 This inference is based on the assumptions that the efficiency of innovation 

investment and the patent quality are unchanged. Therefore, an increase of the 
likelihood of converting trade secrets into patents maybe implies that the ratio 
of innovation investment on the number of patent decreases.
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5.4. Discussion on two possible alternative explanations

In this section, we address two possible alternative explanations for 
the observed effect of China’s IPCs reform on innovation. One important 
competing explanation is that our findings represent a zero-sum game 
effect rather than genuine innovation development. However, as 
detailed in Section 4.3, we have demonstrated the absence of inter- 
region and intra-conglomerate transfer of invention patents, thereby 
refuting the zero-sum game concern as a driver of our primary results.

Another potential concern is that the local government in cities with 
IPCs reform may over-report patent number to inflate the success of the 
central government’s IPCs reform. While over-reporting may exist in 
China due to its top-down official promotion assessment system (De 
Janvry et al., 2023), this explanation is not applicable to our study. 
Patent authorizations are recorded and managed by the SIPO, a body 
under the central government’s jurisdiction, not local governments.

6. Conclusion

In the past decade, many developing countries have aimed to transit 
from a traditional input-driven economic development model to one 
centered around innovation. However, some countries have encountered 

challenges during this transition, even with well-established intellectual 
property laws in place. This paper highlights the crucial role of judicial 
enforcement, providing compelling evidence that China’s IPC reform 
significantly spurred innovation. Our research shows the reform led to a 
22.6 % increase in invention patents, a growth that represents a net pos
itive for the economy and not merely a relocation of existing innovation.

The mechanism behind this success was a tangible improvement in 
the judicial environment. The IPCs fostered a more efficient and reliable 
system, as reflected in increased public satisfaction, shortened case 
durations, and higher plaintiff success rates. This enhanced protection 
led to a clear increase in R&D expenditure, providing strong evidence for 
the “general effect” where new innovative activity is stimulated. In 
contrast, our results for the “transformation effect”—the conversion of 
trade secrets into patents—are inconclusive. When trade secrets are 
converted into public patents, they expand the public knowledge base 
and can drive broader innovation through knowledge spillovers. 
Therefore, identifying and measuring the transformation effect remains 
an important and challenging question for future research.

Our study enhances the understanding of the diverse factors influ
encing innovation outcomes through the lens of judicial institutions. The 
remarkable growth of Chinese innovation can be attributed not only to 
direct inputs such as human capital and public subsidies, but also to the 

Table 9 
The effects of IPCs reform on judicial enforcement.

Days for Judgment of First- 
instance Intellectual 
Property Cases

The Plaintiff Wining Rate of 
First-instance Intellectual 
Property Cases

The Plaintiff Wining Rate of 
First-instance Intellectual 
Property Cases (100 %)

The Plaintiff Wining Rate of 
First-instance Intellectual 
Property Cases (>50 %)

Appeal Rate of First- 
instance Intellectual 
Property Cases

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

IPC − 111.030*** 0.264** 0.311*** 0.366*** − 0.103
(33.344) (0.103) (0.119) (0.127) (0.124)

City Controls Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Mean of 

Dependent 
Variable

194.140 0.583 0.282 0.645 0.256

S.D. of 
Dependent 
Variable

121.161 0.270 0.345 0.340 0.279

Observations 440 440 440 440 440

Notes: This table presents the mechanism analyses of the effect of IPCs reform on innovation based on judicial enforcement. In Columns 1–5, the dependent variable is 
the average number of days for judgment of first-instance intellectual property cases at city c in year t, the plaintiff wining rate of the average first-instance intellectual 
property cases at city c in year t, the plaintiff wining rate by defining a plaintiff success in a lawsuit when the defendant paid the whole, the plaintiff wining rate by 
defining a plaintiff success in a lawsuit when the defendant paid the more than half of legislation fees and appeal rate of first-instance intellectual property cases at city 
c in year t, respectively. IPC is a dummy for whether the IPC institution was available at city c in year t. Control variables include public service controls, external input 
controls and economic development controls at the city level. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Table 10 
The effects of IPCs reform on R&D (science and technology) expenditure.

R&D Intensity Science and Technology Expenditure Intensity

All Industries Manufacturing & IT Industry

(1) (2) (3)

IPC 0.002 0.005* 0.003**
(0.002) (0.003) (0.001)

City Controls Yes Yes Yes
Firm Controls Yes Yes /
Firm FE Yes Yes /
City FE / / Yes
Year FE Yes Yes Yes
Mean of Dependent Variable 0.022 0.024 0.009
Observations 12,092 10,056 2551

Notes: This table reports the impact of the IPCs reform on innovation R&D (science and technology) expenditure at the firm (city) level. In Columns 1–2, the dependent 
variable is the total R&D expenditure scaled by the total assets at the firm level. In Column 3, the dependent variable is total science and technology expenditure scaled 
by the GDP at the city level. IPC is a dummy for whether the IPC institution was available at the city level. Firm controls include total assets, firm size, leverage rate and 
net cash flow. City controls are the same as the preferred specification in baseline regression. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p 
< 0.1.
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institutional reforms implemented for intellectual property protection, 
particularly within the judicial system. Furthermore, while informal in
stitutions have been crucial substitutes for formal ones in promoting 
China’s past economic growth (Allen et al., 2005), our results under
score the vital role that formal institutional reform will play in the 
country’s future innovation.
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Appendix 

A. China’s Judicial Protection of Intellectual Property Before 2012

In 1950, Chinese government formulated and promulgated the laws (or regulations) called “Provisional Regulations on the Protection of Invention 
Rights and Patent Rights” and “Provisional Regulations on Trademark Registration”. However, the development of intellectual property institutions 
remained at a basic and underdeveloped stage, stagnating before 1978 due to the challenging political environment.

Following the implementation of the reform and opening policy under the leadership of Chinese political figure Deng Xiaoping, the Chinese 
government began to gradually re-establish the institution for judicial protection of intellectual property in 1978. The China Patent Office, which later 
evolved into the State Intellectual Property Office (SIPO), was established in 1980, coinciding with China’s membership in the World Intellectual 
Property Organization (WIPO). Subsequently, the Chinese government enacted the trademark law in 1982, marking the first formal intellectual 
property law in mainland China. However, the process of enacting patent and copyright laws faced challenges due to limited legislative experience and 
ideological considerations.33

The turning point occurred in 1984 when Deng Xiaoping stated, “The earlier passage of the patent law is advisable”, which laid the groundwork for 
the future re-establishment and development of Chinese intellectual property protection institutions. Subsequently, the Chinese government enacted 
the first patent law in 1984, signifying the official establishment of a patent institution in China. The first copyright law was issued in 1990. It is 
noteworthy that the Chinese government passed the “General Principles of the Civil Law of China” in 1986, which clarified intellectual property in 
China’s basic civil law and recognized citizens’ rights for the first time. Subsequently, the anti-unfair competition law was formulated in 1993 to 
complement the intellectual property legal framework. In 1997, the Chinese government promulgated the “Regulations of China on the Protection of 
New Varieties of Plants”, granting new plant variety rights to those meeting the requirements. Additionally, the SIPO issued the “Regulations on the 
Protection of Layout Designs of Integrated Circuits” in 2001. Later on, the Chinese government enacted the “Technology Contract Law of China” and 
the “Scientific and Technological Progress Law of China”, and made necessary revisions to laws to comply with the “Agreement on Trade-Related 
Aspects of Intellectual Property” as per the World Trade Organization’s request.

So far, China has already established a comprehensive system of intellectual property laws that align with international standards and has joined 
nearly all major international intellectual property conventions. In terms of the court system, at the time, only Intermediate People’s Courts in 
provincial capital cities, municipalities directly under the Chinese central government, special economic zone cities, and other Intermediate People’s 
Courts authorized by the Supreme People’s Court had jurisdiction over patent cases at the initial stage. The Higher People’s Courts of provinces, 
autonomous regions, and municipalities directly under the Chinese central government served as appellate courts for first-instance cases.34 The era 
when patent cases were governed by traditional courts was called the “General Patent Courts” stage in China. However, this era faced various 
challenges. For example, issues like rule-breaking judicial authorization in local government,35 inconsistent trial standards (as highlighted in the 

33 The former Chinese Ministry of Industry raised objections to the establishment of the patent law. See the Interview with Zhao Yuanguo, the member of the patent 
law drafting group and former deputy director of the Patent Reexamination Board at that time.
34 China’s court system consists of the Supreme People’s Court (directly under the jurisdiction of Central Government), Local People’s Courts at all levels and 

Specialized Courts. Local People’s Courts at all levels include: (1) Basic People’s Courts which are located at the seat of government of the counties (2) Intermediate 
People’s Courts which are which are located at the seat of government of cities (prefectures, provincial capital cities and municipalities) (3) Higher People’s Courts 
which are located at the seat of government of provinces, autonomous regions and municipalities. Specialized Courts include Military Courts, Maritime Courts, etc.
35 For instance, Yiwu and Kunshan (both are at the county administrative level in China) are granted jurisdiction over patent cases in 2009. 

Information source: https://www.cnipa.gov.cn/art/2018/11/14/art_700_47994.html.
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Report of the Supreme People’s Court on the Work of the Intellectual Property Courts, 2017), and low judgment efficiency due to factors like lack of 
professionalism and specialization in the judgment procedure. These weaknesses in the judicial trial process significantly limit inventors’ options to 
resolve intellectual property disputes through legal channels, given the substantial opportunity cost of time for inventors.

B. The Process of Application and Certification of Patents

We gathered official documents of requests for invention patents, utility patents, and design patent applications from the China National Intel
lectual Property Administration website. The application requirements for these three types of patents are detailed in Table A4. The application 
requirements for these three patent types vary significantly. Invention patents are subject to the most rigorous criteria: applicants must submit two 
additional critical materials—a Request for Substantive Examination and a Substantive Examination Reference—for review by the National Intellectual 
Property Administration. The substantive examination is conducted by the SIPO, assessing the substantive aspects of an invention patent: novelty, 
inventiveness, and practicality. Applicants are required to request this examination within 3 years of the filing date. Failure to do so, without valid 
reasons, will lead to the application being considered withdrawn. Importantly, Chinese patent law mandates the rigorous substantive examination 
process exclusively for invention patents. In contrast, utility model patents and design patents are only subject to a simplified examination to ensure 
that a similar application has not been previously granted. This may result in potential double patenting issues, as multiple distinct patents could be 
filed based on the same underlying invention (Rong et al., 2017).

To a certain extent, the patent approval timeframe also indicates variations in the quality and innovation content across different patent types. As 
per the National Intellectual Property Administration in China, the process of an invention patent typically spans three years from preparation to 
application to final authorization, compared to 1 year for utility patents and 0.5 year for design patents.36 Hence, we opt to use the number of in
vention patents to assess the innovation performance at the city level in China, which is also aligns with previous studies (Fang et al., 2020; Rong et al., 
2017; Wei et al., 2017).

C. The Scope of Disclosure of Judgment Documents

The following judgment documents made by the people’s court shall be published on the Internet according to the Supreme People’s Court: (1) 
Written criminal, civil and administrative judgments; (2) Criminal, civil, administrative and enforcement rulings; (3) payment order; (4) Notice of 
rejection of a complaint in criminal, civil, administrative or enforcement matters; (5) Written decision on state compensation; (6) A decision on 
compulsory medical treatment or a decision on rejecting an application for compulsory medical treatment; (7) Written decision on execution and 
alteration of criminal punishment; (8) Decisions on detention or fines for acts that interfere with litigation or enforcement, decisions on early release of 
detention, and decisions on reconsideration for refusing to accept sanctions such as detention or fines; (9) administrative mediation statement and civil 
public interest litigation mediation statement; (10) Other judgment documents that have the effect of suspending or ending the proceedings, or have 
an impact on the substantive rights and interests of the parties, or have a significant impact on the procedural rights and interests of the parties. The 
official website of China Judgments Online is: https://wenshu.court.gov.cn/. The total number of documents has exceeded 100 million until 2020, 7 
years after its launch, with an average daily increase of more than 77,000.

D. The Empirical Analysis at Firm Level

Data Processing According to the Company Law of the People’s Republic of China and Securities Law of the People’s Republic of China, ST stand 
for Special Treatment and PT stands for Particular Transfer. Firms labeled with ST, and PT indicate that they have experienced consecutive years of 
financial losses. To ensure the reliability of our results, we exclude firms identified with ST, and PT labels to eliminate any potential outliers. We keep a 
balance sample because it excludes the abnormal impact of Initial Public Offering on firms’ operation status discussed in the previous literature during 
our sample period (Sletten et al., 2018; Teoh et al., 1998a, 1998b). We employ the office addresses of the listed firms to match the geographical 
locations of IPCs in order to capture the locations of firms’ substantial economic activities. We also exclude the firms which changed their office 
addresses during our sample period.37

Regression Model The econometric model employed is as follows: 

Innovationict =α1IPCct +(XC × γt)β+(Zi × γt)ρ+ δi + γt + εict (3a) 

Where i refers to the firm, c is the city, t is the year, Innovationict refers to the number of invention patents applied for in city c in year t and granted 
within a 3-year-window. In addition to the city controls employed in the baseline, we also consider various firm characteristics (Zi) that may impact 
the firms’ innovation capabilities. These include return on assets, firm size, leverage rate, and net cash flow. Furthermore, we interact firm controls 
(Zi) with γt to enhance flexibility. To mitigate the influence of outliers, we winsorize the firm controls at the 1 %–99 % level. δi represents the firm fixed 
effects to account for any time-invariant features of firms, for example the location of the firms. The remaining variables remain consistent with the 
baseline regression. Standard errors are clustered at the city level to maintain consistency with the baseline specification. 

36 Information source: https://www.cnipa.gov.cn/jact/front/mailpubdetail.do?transactId=340384&sysid=6.
37 The results are highly intact without removing the relocated firms (unreported and available upon request).
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Fig. A1. Parallel Trend at the Listed Firm Level Notes: This figure shows the parallel trend for invention patents at the listed firm level during 2011–2020 for all 
industries and subsample of manufacturing and information technology industries, respectively. Panel A denotes the indicators of 3-year window invention patents of 
all industries. Panel B denotes the logged number of 3-year window invention patents of all industries. Panel C denotes the indicators of 3-year window invention 
patents of manufacturing and information technology industries. Panel D denotes the logged number of 3-year window invention patents of manufacturing and 
information technology industries.
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Fig. A2. Parallel Trend for Invention Patent Granted within Different Windows Notes: This figure shows the parallel trend for invention patents granted within 
different windows during 2011–2020.
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Fig. A3. The Schematic Diagram Notes: This figure describes the measurement of Variable Exploited IPCjt .

Figure A3 is the schematic diagram to describe the measurement of Variable Exploited IPCjt in the regression model. According to Figure A3, we 
define that Province A implemented IPCs reform, representing the treatment group, with the court located in City A2. Province B did not implement 
IPCs reform, representing the control group. The distances between City A2 and the cities in Province B are as follows: The distance between City A2 
and City B1 is 150 km; the distance between City A2 and City B2 is 350 km; the distance between City A2 and City B3 is 550 km; and the distance 
between City A2 and City B4 is 650 km.

According to the measurement of Variable Exploited IPCjt, the values of Variable Exploited IPCct for the cites in Province A (City A1-City A4) equal 
to 0 because Province A implemented IPCs reform. Then we can calculate the value of Variable Exploited IPCjt for the cites in Province B and show 
them in the Panel A of Table A12. For example, since the distance between City A2 and City B1 is 150 km and always below the thresholds, the Variable 
Exploited IPCjt for City B1 is one after Province A implemented IPCs reform. Similarly, since the distance between City A2 and City B4 is 650 km and 
always greater than the thresholds, the Variable Exploited IPCjt for City B4 is always zero even after Province A implemented IPCs reform. We show the 
measurement of Variable Exploited IPCjt from the perspective of boundaries in Panel B of Table A12. Since City B1 and City B3 are located on borders 
of Province A, the values of Variable Exploited IPCjt of City B1 and City B3 equals to one and other cities in Province B equals to zero.

Fig. A4. The Dynamic Transformation Effect (All Industries).

Fig. A5. The Dynamic Transformation Effect (Manufacturing & IT) Notes: The reason for the missing coefficient of the 7th period before the policy implementation is 
that the sample size has decreased.
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Table A1 
Relevant Literature on the Main Influence Factors of Innovation

Research Research Object

Acharya and Subramanian (2009); Acharya et al. (2013); Acharya et al. (2014); Atanassov 
(2013)

Non-IP-related Laws

Alok and Subramanian (2023); Galasso et al. (2013); Lach and Schankerman (2008); Lerner and 
Malmendier (2010)

Property Rights

Furman et al. (2021); Hegde et al. (2023) Patent Publication (Disclosure)
Bloom et al. (2002); Cheng et al. (2019); Howell (2017) R&D Tax Credit and R&D Subsidies
Akcigit et al. (2022); Mukherjee et al. (2017) Personal or Corporate Income Tax Rates
Azoulay et al. (2019); Jacob and Lefgren (2011) Public Research Investment
Amore et al. (2013); Benfratello et al. (2008); Chava et al. (2013); Hsu et al. (2014) Financial Sector Development
Hunt and Gauthier-Loiselle (2010); Kerr and Lincoln (2010) Human Capital Cumulation
Jaffe and Palmer (1997); Nesta et al. (2014); Xue et al. (2021) Environmental Factors (e.g., Air Pollution) and Regulations
Aghion et al. (2005); Yung (2016) Market Factors (e.g., Product Market Competition)
Bustos (2011); Liu et al. (2021) Trade (e.g., Import Competition and Export Behaviors)
Audretsch and Feldman. (1996); Jaffe et al. (1993); Moretti (2021) Spatial Economic Agglomeration (e.g., High-technology Industries Clusters and 

Knowledge Spillover)
Dong et al. (2020) Intercity Transportation Accessibility
Talhelm et al. (2014) Informal Institution (e.g., Culture Characteristics)

Notes: This table summarizes the relevant literature on the main influencers of innovation.

Table A2 
The Jurisdiction of the IPCs in China (2014–2020)

Designation Location Jurisdiction Regions

Beijing IPC Beijing Beijing
Shanghai IPC Shanghai Shanghai
Guangzhou IPC Guangzhou, Guangdong Province Guangdong Province (except Shenzhen)a

Chengdu IPC Chengdu, Sichuan Province Sichuan Province
Nanjing IPC Nanjing, Jiangsu Province Jiangsu Province: Nanjing, Zhenjiang, Yangzhou, Taizhou, Yancheng, Huai’an, Suqian, Xuzhou, Lianyungang
Suzhou IPC Suzhou, Jiangsu Province Jiangsu Province: Suzhou, Wuxi, Changzhou, Nantong
Wuhan IPC Wuhan, Hubei Province Hubei Province
Hefei IPC Hefei, Anhui Province Anhui Province
Hangzhou IPC Hangzhou, Zhejiang Province Zhejiang Province: Hangzhou, Jiaxing, Huzhou, Jinhua, Quzhou, Lishui
Ningbo IPC Ningbo, Zhejiang Province Zhejiang Province: Ningbo, Wenzhou, Shaoxing, Taizhou, Zhoushan
Fuzhou IPC Fuzhou, Fujian Province Fujian Province (except Xiamen, Zhangzhou, Quanzhou, Longyan)b

Jinan IPC Jinan, Shandong Province Shandong Province: Jinan, Zibo, Zaozhuang, Jining, Tai’an, Laiwu, Binzhou, Dezhou, Liaocheng, Linyi, Hezec

Qingdao IPC Qingdao, Shandong Province Shandong Province: Qingdao, Dongying, Yantai, Weifang, Weihai, Rizhao
Shenzhen IPC Shenzhen, Guangdong Province Guangdong Province: Shenzhen
Xi’an IPC Xi’an, Shaanxi Province Shaanxi Province
Tianjin IPC Tianjin Tianjin
Changsha IPC Changsha, Hunan Province Hunan Province
Zhengzhou IPC Zhengzhou, Henan Province Henan Province
Nanchang IPC Nanchang, Jiangxi Province Jiangxi Province
Changchun IPC Changchun, Jilin Province Jilin Province
Lanzhou IPC Lanzhou, Gansu Province Gansu Province
Xiamen IPC Xiamen, Fujian Province Fujian Province: Xiamen, Zhangzhou, Quanzhou, Longyan
Urumqi IPC Urumqi, Xinjiang Uygur Autonomous Region Xinjiang Uygur Autonomous Region

Notes: This table provides a detailed description of the jurisdiction of the IPCs in China.
a Shenzhen was under the jurisdiction of Guangzhou IPC before the establishment of Shenzhen IPC.
b Xiamen, Zhangzhou, Quanzhou and Longyan were under the jurisdiction of Fuzhou IPC before the establishment of Xiamen IPC.
c Laiwu was revoked in January 2019 and merged into Jinan.

Table A3 
Different Groups’ Weights in Staggered DID

(1)

DID Comparison Groups Weights
Early Treatment Group v.s. Late Control Group 0.221
Late Treatment Group v.s.Early Treatment Group 0.115
Never Treated Group v.s.Timing Group s 0.664

Notes: This table shows the weights of different groups in our staggered 
DID model based on Goodman-Bacon (2021). Timing groups include the 
early treatment group and the late treatment group.

L. Wan et al.                                                                                                                                                                                                                                     Journal of Development Economics 179 (2026) 103630 

20 



Table A4 
Materials Requirements for Applications of Three Types of Patents

Basic List of Application Materials Additional List of Application Materials

A: Invention Patent 1. Application Form 1. Request for Substantive Examination
2. Abstract of the Patent’s Description 2. Substantive Examination Reference
3. Letter of Claim 3. Certificate of Transfer of Priority
4. Instruction Manual 4. Certificate of Assignment of Priority in Chinese
5. Drawings Attached to Instructions 5. Certificate of Confidentiality
6. Nucleotide or Amino Acid Sequence Table (if necessary) 6. Power of Attorney
7. A Sequence Table in Computer-readable Form 7. Prior Application Documents Copy
​ 8. Chinese Title List for Prior Application Documents Copy
​ 9. Preservation and Survival of Biomaterial Samples (if necessary)
​ 10. Sample Preservation and Survival Certification of biological materials in Chinese (if 

necessary)
​ 11. Request for Patent Confidentiality Examination to a Foreign Country
​ 12. Other Supporting Documents (Indicate Document Name)

B: Utility Patent 1. Application Form 1. Certificate of Transfer of Priority
2. Abstract of the Patent’s Description 2. Certificate of Assignment of Priority in Chinese
3. Letter of Claim 3. Certificate of Confidentiality
4. Instruction Manual 4. Power of Attorney
5. Drawings Attached to Instructions 5. Prior Application Documents Copy
​ 6. Chinese Title List for Prior Application Documents Copy
​ 7. Request for Patent Confidentiality Examination to a Foreign Country
​ 8. Other Supporting Documents (Indicate Document Name)

C: Design Patent 1. Application Form 1. Certificate of Transfer of Priority
2. A Picture or Photograph of the Patent 2. Power of Attorney
3. Brief Introduction of the Patent 3. Prior Application Documents Copy
​ 4. Chinese Title List for Prior Application Documents Copy
​ 5. Other Supporting Documents (Indicate Document Name)

Notes: This table shows the list of materials required for three types of patent applications in China.

Table A5 
The Definitions of Main Variables

Variables Definitions

City Level
3-year Window Invention Patents The number of invention patents applied for in a given year and granted within a three-year window at the city level
2-year Window Invention Patents The number of invention patents applied for in a given year and granted within a two-year window at the city level
4-year Window Invention Patents The number of invention patents applied for in a given year and granted within a four-year window at the city level
Total Invention Patents Granted The total number of invention patents applied for in a given year and finally granted at the city level
Invention Patents Applications The number of invention patents applied for in a given year at the city level
The Proportion of 3-year Window Invention Patents The number of 3-year-window invention patents divided by the total number of 3-year-window patents in a given 

year at the city level
The Proportion of Invention Patent Applications The number of invention patent applications divided by the total number of patent applications in a given year at the 

city level
The Proportion of 3-year Window Invention Patents in the Number 

of Invention Patents Applications
The number of 3-year-window invention patents divided by the number of invention patent applications in a given 
year at the city level

The Proportion of the Number of 3-year Window Invention 
Patents with Citations

The number of 3-year-window invention patents with at least one citation divided by the total number of 3-year- 
window invention patents in a given year at the city level

The Average Citations per 3-year Window Invention Patent The number of citations of 3-year-window invention patents divided by the number of 3-year-window invention 
patents in a given year at the city level

3-year Window Utility Patents The number of utility patents applied for in a given year and granted within a three-year window at the city level
3-year Window Design Patents The number of design patents applied for in a given year and granted within a three-year window at the city level
IPC A dummy variable equals one after the establishment year and zero otherwise at the city level. The establishment 

year is defined as follows: if the establishment month of an IPC is between January and June, the year is set to the 
current year; If the establishment month of an IPC is between July and December, the year is set to the next year

GDP per Capita GDP per capita at the city level in 2010 (Unit: CNY)
Population Total resident population at the city level in 2010 (Unit: 10 Thousand)
FDI Total foreign direct investment at the city level at the city level in 2010 (Unit: 10 Thousand USD)
Proportion of the Highly Educated Population The number of people with a college degree and above divided by the total population at the city level in 2010
Education Expenditures Total expenditure on educational institutions at the city level in 2010 (Unit: 10 Million CNY)
Hospital The total number of hospitals per 10,000 people at the city level in 2010
University The total number of universities per 10,000 people at the city level in 2010
Firm Level
3-year Window Invention Patents (Firm) The number of invention patents applied for in a given year and granted within a three-year window at the firm level
Indicators of 3-year Window Invention Patents A dummy variable that equals one if a firm holds at least one 3-year invention patent in a given year
Return of Assets The net profit divided by total assets at the firm level in 2010 (Unit: %)
Firm Size The natural logarithm of total assets at the firm level in 2010 (Unit: CNY)
Cash Flow The net cash flow divided by total assets at the firm level in 2010 (Unit: %)
Leverage Rate The total liabilities divided by total assets at the firm level in 2010 (Unit: %)

Notes: This table shows the detailed variable definitions.
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Table A6 
Summary Statistics of Subsamples

Variables Treatment Group Control Group

Obs. Mean S.D. Median Obs. Mean S.D. Median

Panel A: City Level
3-year Window Invention Patents 1820 1205.502 3239.828 214.500 770 353.753 806.935 79.500
2-year Window Invention Patents 1820 557.882 1534.714 105.500 770 174.334 418.327 40
4-year Window Invention Patents 1820 1518.055 4362.177 244.500 770 420.892 956.939 94
Total Invention Patents Granted 1820 1704.101 4990.315 263.500 770 453.360 1022.701 99
Invention Patents Applications 1820 4377.477 11002.720 854.500 770 1268.638 2791.534 325.500
The Proportion of 3-year Window Invention Patents 1820 0.103 0.066 0.088 770 0.122 0.089 0.099
The Proportion of Invention Patent Applications 1820 0.289 0.133 0.267 

.
770 0.327 0.165 0.291

The Proportion of 3-year Window Invention Patents in the Number of 
Invention Patents Applications

1820 0.299 0.139 0.287 770 0.285 0.140 0.271

The Proportion of the Number of 3-year Window Invention Patents with 
Citations

1820 0.769 0.129 0.798 770 0.761 0.145 0.794

The Average Citations per 3-year Window Invention Patent 1820 3.488 1.689 3.372 770 3.327 1.674 3.167
3-year Window Utility Patents 1820 5859.678 12257.240 1619.500 770 1849.012 4023.111 620.500
3-year Window Design Patents 1820 2425.603 5649.140 527.500 770 398.578 859.874 138.500
IPC 1820 0.344 0.475 0 770 0 0 0
Panel B: City in 2010
GDP per Capita 182 34092.340 21115.040 28037.500 77 33032.430 24868.290 26215
Population 182 471.667 293.658 425.536 77 407.565 363.187 311.862
FDI 182 115.205 315.710 19.967 77 90.473 292.991 10.052
Proportion of the Highly Educated Population 182 0.087 0.053 0.071 77 0.090 0.045 0.076
Education Expenditures 182 50.472 214.618 6.876 77 14.134 35.768 4.582
Hospital 182 0.507 0.325 0.428 77 0.840 0.942 0.530
University 182 0.017 0.019 0.009 77 0.020 0.020 0.012
Invention Patent Applications 182 1065.736 3208.162 151 77 311.247 702.133 89
Utility Patent Applications 182 1557.451 2913.479 379 77 499.740 1085.278 200
Cumulative Invention Patents from 1990 to 2010 182 1326.022 4817.595 164 77 505.610 1010.858 175
Cumulative Utility Patents from 1990 to 2010 182 6339.313 12381.110 1744.500 77 3169.351 5238.140 1456
Panel C: Firm Level
3-year Window Invention Patents 13,990 10.999 64.526 1 2100 4.911 14.631 1
Indicators of 3-year Window Invention Patents 13,990 0.578 0.494 1 2100 0.504 0.500 1
Return of Assets 13,990 0.058 0.049 0.050 2100 0.044 0.055 0.036
Firm Size 13,990 21.772 1.449 21.485 2100 22.041 1.277 21.929
Cash Flow 13,990 0.038 0.082 0.041 2100 0.037 0.081 0.042
Leverage Rate 13,990 0.430 0.234 0.427 2100 0.508 0.235 0.514

Notes: This table shows the summary statistics of the main variables of subsamples in this paper.

Table A7 
The Impact of IPCs Reform on Innovation (Two-way Fixed Effects Estimators)

Ln (Invention Patents)

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

IPC 0.171*** 0.165*** 0.169*** 0.171*** 0.173***
(0.046) (0.048) (0.049) (0.053) (0.053)

Public Service Controls No Yes Yes Yes Yes
External Input Controls No No Yes Yes Yes
Innovation Ability Controls No No No Yes Yes
Economic Development Controls No No No No Yes
City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 2590 2590 2590 2590 2590

Notes: This table presents the baseline estimates on the effect of IPCs reform on innovation at the city level using the conventional two-way fixed effect model. The 
dependent variable is the natural logarithm of 3-year window invention patents in city c in year t. IPC is a dummy for whether the IPC institution was available at the 
city level. Public service controls include number of hospitals per 10,000 people and total expenditure on educational institutions (logged). External input controls 
include total foreign direct investment (logged) and the number of universities per 10,000 people. Innovation ability controls include the logged number of invention 
applications in 2010, the logged number of utility patents applications in 2010, logged cumulative number of granted invention and logged cumulative number of 
granted utility patents from 1990 to 2010. Economic development controls include GDP per capita (logged), total resident population (logged), and the proportion of 
the highly educated population. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.
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Table A8 
The Impact of IPCs Reform on Innovation (The First Three Patent Signatories)

Ln (Invention Patents)

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

IPC 0.184*** 0.210*** 0.214*** 0.214*** 0.220***
(0.046) (0.047) (0.049) (0.052) (0.064)

Public Service Controls No Yes Yes Yes Yes
External Input Controls No No Yes Yes Yes
Innovation Ability Controls No No No Yes Yes
Economic Development Controls No No No No Yes
City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 2590 2590 2590 2590 2590

Notes: This table reports the impact of IPCs reform on innovation using 3-year window invention patent calculated by the first three patent signatories at the city level. 
The dependent variable is the natural logarithm of 3-year window invention patents calculated by the first three patent signatories of city c in year t. IPC is a dummy for 
whether the IPC institution was available at the city level. Public service controls include number of hospitals per 10,000 people and total expenditure on educational 
institutions (logged). External input controls include total foreign direct investment (logged) and the number of universities per 10,000 people. Innovation ability 
controls include the logged number of invention applications in 2010, the logged number of utility patents applications in 2010, logged cumulative number of granted 
invention and logged cumulative number of granted utility patents from 1990 to 2010. Economic development controls include GDP per capita (logged), total resident 
population (logged), and the proportion of the highly educated population. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Table A9 
Robustness Checks I

Ln (Invention Patents)

2-Year Window 4-Year Window Unlimited Window

(1) (2) (3)

IPC 0.297*** 0.227*** 0.224***
(0.079) (0.065) (0.060)

City Controls Yes Yes Yes
City FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 2510 2600 2600

Notes: This table presents the robustness results on the effect of IPCs reform on innovation at the city level using 
alternative authorization windows. The dependent variable is the natural logarithm of invention patents granted 
within 2-year, 4-year and unlimited window periods in city c in year t. IPC is a dummy for whether the IPC institution 
was available at the city level. City controls are the same as the preferred specification in baseline regression. Standard 
errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Table A10 
Robustness Checks II

Ln (Invention Patents)

Unbalanced 
Data

Excluding 
Municipalities

Excluding 
Municipalities 
and Capital Cities

Excluding 
Municipalities, 
Capital Cities and 
Sub-provincial 
Cities

Excluding 
Municipalities, 
Capital Cities, Sub- 
provincial Cities and 
Special Economic 
Zones

Excluding other Policies Adjusting the 
Definition of the 
Key Independent 
Variable

(1) (2) (3) (4) (5) (6) (7) (8) (9)

IPC 0.193*** 0.254*** 0.194** 0.180** 0.171** 0.145** 0.233*** 0.226*** ​
(0.060) (0.071) (0.084) (0.082) (0.079) (0.074) (0.076) (0.070) ​

IPC2 ​ ​ ​ ​ ​ ​ ​ ​ 0.250***
​ ​ ​ ​ ​ ​ ​ ​ (0.067)

City Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2607 2550 2280 2230 2210 2590 2590 2590 2580

Notes: This table reports the robustness test results of the impact of the IPCs reform on innovation performance at the city level. The dependent variable is the natural 
logarithm of 3-year window invention patents. City controls are the same as the preferred specification in baseline regression. IPC is a dummy for whether the IPC 
institution was available at the city level. In Columns 6–8, we include the Pilot Construction of Innovation-oriented Cities policy, the National Intellectual Property 
Demonstration Cities policy and the anticorruption campaign as an additional control, respectively. In Column 9, IPC2 denotes that we define the current year of IPC 
establishment as the first year. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

In Column 1 of Table A10, we first utilize an unbalanced sample and observe a coefficient of interest that aligns closely with the baseline results.
Second, given that the IPCs are situated in key cities with significant economic and political influence, there is a potential concern with our baseline 

findings being influenced if the unobservable power varies over time and is correlated with both the establishment of IPCs and local innovation 
performance. To address this concern, we remove municipalities, capital cities, sub-provincial cities, and special economic zones in Columns 2–5. 
Despite these exclusions, the results continue to show a significant positive impact at the 1 % level, remaining consistent with our baseline findings.38
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The results show a significantly positive impact at the 5 % level and are robust in magnitude with the baseline results. The findings from smaller cities 
suggest that the coefficient of interest in the baseline model is largely unbiased, as access to IPCs institution is considered an exogenous shock for non- 
key cities. This is due to their lack of political and economic influence in negotiating the creation of IPCs with the central government. Furthermore, 
non-key cities are under the jurisdiction of IPCs in key cities within their provinces, without undergoing structural changes in their local judicial 
administrative agencies post-IPCs establishment. Therefore, the results using non-key cities alleviate concerns that structural changes in judicial 
institutions where IPCs are located may spur innovation through efficiency improvements in other local judicial administrative bodies unrelated to 
intellectual property protection.

Third, we conducted robustness checks by controlling for the effects of other major policies implemented during the same period using the “horse 
race” method. The first policy examined was the Pilot Construction of Innovation-oriented Cities policy, initiated by the National Development and 
Reform Commission and the Ministry of Science and Technology of China in 2008, which included eight waves of cities by 2020. The second policy 
analyzed was the National Intellectual Property Demonstration Cities policy, introduced by the SIPO in 2012, encompassing six waves of demonstration 
and pilot cities by 2020. City lists for both policies are manually collected.39 At last, previous studies have indicated that the anti-corruption campaign 
in China since 2012, which may be related to the local judicial environment, has a significant impact on innovation performance in affected regions. 
(Fang et al., 2018; Kong and Qin, 2021). Thus, we construct a variable to denote the anticorruption campaign following Kong and Qin (2021). These 
three policies were included as additional controls in Columns 6–8 to re-evaluate the coefficient of interest. The results demonstrate that the estimator 
of interest remains robust to the baseline, both in terms of magnitude and significance. Overall, these findings confirm that our primary result is not 
influenced by other potentially relevant policies.

Finally, to further test the robustness of different treatment statuses of cities with IPCs, we adjusted the definition of the variable of interest (IPCct) 
and the measurement of dependent variable. We define the current year of IPC establishment as the first year. The results are presented in Column 9, 
indicating a robust outcome.

Table A11 
Robustness Checks III

Ln (Invention Patents)

Based on Callaway and Sant’Anna (2021) Based on Borusyak et al. (2024) Based on Gardner (2022)

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

IPC 0.171*** 0.206*** 0.211** 0.169*** 0.269***
(0.057) (0.067) (0.082) (0.049) (0.077)

City Controls Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 2590 2590 2590 2590 2590

Notes: This table reports the robustness results of the impact of the establishment of IPCs on innovation at the city level. The dependent variable is the natural logarithm 
of 3-year window invention patents in city c in year t. IPC is a dummy for whether the IPC institution was available at the city level. Columns 1–2 alter different 
estimation methods of control variables: STIPW, IPW and REG. The Help Files in Stata present: STIPW refers to inverse probability weighting estimator with stabilized 
weights; IPW is inverse probability weighting estimator based on Abadie (2005).REG refers to outcome regression based on ordinary least squares. Column 4 uses the 
estimator based on Borusyak et al. (2024). Column 5 uses the estimator based on Gardner (2022). City controls are the same as the preferred specification in baseline 
regression. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Table A12 
The Measurement of Exploited Cities

Before Province A implemented IPCs Reform After Province A implemented IPCs Reform

Panel A: The Perspective of Distance
Exploited IPCjt City B1 City B2 City B3 City B4 City B1 City B2 City B3 City B4
200 km 0 0 0 0 1 0 0 0
300 km 0 0 0 0 1 0 0 0
400 km 0 0 0 0 1 1 0 0
500 km 0 0 0 0 1 1 0 0
600 km 0 0 0 0 1 1 1 0
Panel B: The Perspective of Boundary
Exploited IPCjt 0 0 0 0 1 0 1 0

Notes: Since Province A actually implemented the IPCs reform, the value of Variable Exploited IPCjt of cities in Province A is always zero.

Table A13 
The Impact of IPCs Reform on Utility and Design Patents

Ln (Utility Patents) Ln (Design Patents)

(1) (2)

IPC 0.063 − 0.081
(0.041) (0.073)

Public Service Controls Yes Yes

(continued on next page)
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Table A13 (continued )

Ln (Utility Patents) Ln (Design Patents)

(1) (2)

External Input Controls Yes Yes
Innovation Ability Controls Yes Yes
Economic Development Controls Yes Yes
City FE Yes Yes
Year FE Yes Yes
Observations 2590 2590

Notes: This table presents the baseline estimates on how the IPCs reform affects innovation at the city 
level. The dependent variable is the natural logarithm of 3-year window period utility patents and design 
patents in city c in year t. IPC is a dummy for whether the IPC institution was available at the city level. 
Public service controls include number of hospitals per 10,000 people and total expenditure on educa
tional institutions (logged). External input controls include total foreign direct investment (logged) and 
the number of universities per 10,000 people. Innovation capability controls include the logged number 
of invention applications in 2010, the logged number of utility patents applications in 2010, logged 
cumulative number of granted invention patents and logged cumulative number of granted utility pat
ents from 1990 to 2010. Economic development controls include GDP per capita (logged), total resident 
population (logged), and the proportion of the highly educated population. Standard errors are clustered 
at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Table A14 
The Measurement of IPC Potential Influence within the Same Conglomerate

Location Year Group_ID Firm_ID IPC_Year IPC_Transfer_Year IPC_Transfer

Province A 2014 G1 G1-F1 2015 0 0
Province B 2014 G1 G1-F2 2017 0 0
Province C 2014 G1 G1-F3 0 2015 0
Province A 2015 G1 G1-F1 2015 0 0
Province B 2015 G1 G1-F2 2017 0 0
Province C 2015 G1 G1-F3 0 2015 1

Notes: This tables presents the measurement of potential influence of IPC reform within the same conglomerate.

In Table A14, the conglomerate, labeled as G1, was composed by three firms in which the first firms (G1-F1) was affected by IPC reform in 2015, 
the second firm (G1-F2) was affected by IPC reform in 2017 and the last firm (G1-F3) was never affected by the IPC reform. For the last firm, we define 
the earliest year when it was indirectly affected by the IPC reform that was derived from other firms within the same conglomerate is 2015 in which 
Province A, where the first firm were located, implemented the IPC reform.

Table A15 
Excluding the Effects of the Subsidy and Tax Credit

City Level Firm Level

Ln (Invention Patents) Indicator of Invention Patents

All Industries Manufacturing & IT Industries

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

IPC 0.284*** 0.220* 0.136 0.364*** 0.245**
(0.067) (0.114) (0.148) (0.128) (0.121)

City Controls Yes Yes Yes Yes Yes
MIC 2025 Policy Yes / / / /
Subsidy / Yes No Yes No
Tax Credit / No Yes No Yes
City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 2590 16,043 11,014 11,223 8429

Notes: This table presents the robustness results on the effect of IPCs reform on innovation by excluding the effects of the relevant policies about subsidy and tax 
credit. In Column 1, the dependent variable is the natural logarithm of 3-year window invention patents in city c in year t. In Columns 2–5, the dependent variable is 
the indicator of 3-year window invention patents of firm i in city c in year t. IPC is a dummy for whether the IPC institution was available at the city level. City 
controls include public service controls, external input controls, innovation ability controls and economic development controls, which are consistent with the 
baseline model. Standard errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

38 The special economic zones in China include Shenzhen, Shantou, Zhuhai, Xiamen and Hainan Province.
39 Accounting for the two policies also contributes to relieve the concern about the confounding effects of innovation subsidy and tax credit. Specially, we further 

read the documents of the two policies in more detailed and find the government funding to support innovation has been mentioned many times. For example, the 
fourth key task in the document of Pilot Construction of Innovation-oriented Cities policy said “government needs to cultivate innovative leading enterprises with strong 
competitiveness” and the eighth key task said “government needs to further increase local fiscal investment in science and technology and promote steady growth in 
government-led investment”. Additionally, the key task in the document of National Intellectual Property Demonstration Cities policy said “government needs to focus 
on cultivating the competitiveness of enterprises’ intellectual property rights” and one of the application conditions for the policy is “city’s patent funding policy 
emphasizes quality and efficiency”. We also employ the data of the listed firms to further examine the effect of subsidy and tax credit by controlling the amount of tax 
credit and non-operating income of firms which is used to denote the subsidy and find a robust estimator of interest (See Table A15 for more details).
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Table A16 
R&D Investment and Invention Patents

R&D Investment per Invention Patents

All Industries Manufacturing & IT Industries

(1) (2)

IPC − 0.531 0.198
(0.454) (0.496)

City Controls Yes Yes
Firm Controls Yes Yes
Firm FE Yes Yes
Year FE Yes Yes
Observations 6759 5975

Notes: This table investigates the effect of IPCs reform on the ratio of logged R&D investment 
to invention patents. The dependent variable is the ratio of R&D Investment to invention 
patents of firm i for all industries in city c in year t in Column 1. The dependent variable is the 
ratio of R&D Investment to invention patents of firm i for manufacturing & IT Industries in city 
c in year t in Column 2. Therefore, if the number of patents is zero, the independent variable 
will be undefined, resulting in a reduction in the sample size. IPC is a dummy for whether the 
IPC institution was available at the city level. City controls include public service controls 
(number of hospitals per 10,000 people and logged total expenditure on educational in
stitutions), external input controls (logged total foreign direct investment and the number of 
universities per 10,000 people), innovation capability controls (the logged number of in
vention applications in 2010, the logged number of utility patents applications in 2010, 
logged cumulative number of granted invention patents and logged cumulative number of 
granted utility patents from 1990 to 2010), and economic development controls (logged GDP 
per capita, logged total resident population, and the proportion of the highly educated pop
ulation). Firm controls include total assets, firm size, leverage rate and net cash flow. Standard 
errors are clustered at the city level. ***p < 0.01, **p < 0.05, *p < 0.1.

Data availability

Data will be made available on request.
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