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Abstract
Data sharing is an important part of open science (OS), and more and more institutions and 
journals have been enforcing open data (OD) policies. OD is advocated to help increase 
academic influences and promote scientific discovery and development, but such a propo-
sition has not been elaborated on well. This study explores the nuanced effects of the OD 
policies on the citation pattern of articles by using the case of Chinese economics journals. 
China Industrial Economics (CIE) is the first and only Chinese social science journal so 
far to adopt a compulsory OD policy, requiring all published articles to share original data 
and processing codes. We use the article-level data and difference-in-differences (DID) 
approach to compare the citation performance of articles published in CIE and 36 com-
parable journals. Firstly, we find that the OD policy quickly increased the number of cita-
tions, and each article on average received 0.25, 1.19, 0.86, and 0.44 more citations in the 
first four years after publication respectively. Furthermore, we also found that the citation 
benefit of the OD policy rapidly decreased over time, and even became negative in the fifth 
year after publication. In conclusion, this changing citation pattern suggests that an OD 
policy can be double edged sword, which can quickly increase citation performance but 
simultaneously accelerate the aging of articles.
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Introduction

At present, scientific research and publishing is facing new challenges and opportunities 
from open science (OS), which mainly includes open access to publications, open data for 
scientists, and open peer review for manuscripts. OS has been developing rapidly since the 
twenty-first century. Taking open access (OA) as example, OA journals indexed in Direc-
tory of Open Access Journals (DOAJ) have been witnessed an exponential growth trend 
since the launch of the Budapest Open Access Initiative (2002) (Pandita & Singh, 2022). 
There was a 20-fold increase of journals adopting hybrid OA from 2007 to 2013 by the 
five largest publishers (Elsevier, Sage, Springer, Taylor & Francis, and Wiley) (Laakso & 
Björk, 2016). Consequently, OA has progressively become a key issue for policy makers, 
and more and more countries, funding agencies, and institutions have formulated policies 
to promote its development (Maddi et al., 2021; Zhang et al., 2022).

Meanwhile, as a crucial part of OS, more and more scientists, research societies, uni-
versities, funders have also taken attention to open data (OD), and more and more journals 
and their publishers have been introducing OD policies. Given the increasing coverage and 
influences, OD also become a hot topic. Similarly, as OA is associated with the increased 
academic influences of articles (Vincent-Lamarre et al., 2016) which usually refer to “OA 
citation advantage” (OACA) (Lawrence, 2001), scientists also focus on the academic influ-
ences brought by OD, particularly the increase of citations. However, the citation advan-
tage is still a controversial proposition with inconclusive findings, and few studies have 
examined the varying effects of OD on the citation performance of scientific articles over 
time. Given the salience of OD for scientific research, it is relevant to explore its nuanced 
effects on the citation performance and patterns of articles. Therefore, in this study we 
explore the changing effects of the OD policy over time to fill the gap in the literature.

We specifically use the case of Chinese economics journals to explore the citation 
advantage of OD articles. China Industrial Economics (CIE) is the first and only Chinese 
social science journal so far to adopt a compulsory OD policy, requiring all published arti-
cles to share original data and processing codes. We use the article-level data and differ-
ence-in-differences (DID) approach to compare the citation performance of articles pub-
lished in CIE and 36 comparable journals. We find that the OD policy quickly increased 
the number of citations in the first four years after publication, but the citation benefit of 
the OD policy rapidly decreased over time, and even became negative in the fifth year after 
publication. Our findings suggest that the OD policy is a double-edged sword, which can 
quickly increase citation performance but simultaneously accelerate the aging of articles. 
We report one of the first empirical studies to document the changing citation pattern of 
OD articles, and contribute to the ongoing literature on OD and OS.

In the rest of this article, we first review the prior OS literature and develop theoreti-
cal hypotheses. We then introduce the data and methods used in this study, and report the 
empirical findings. We lastly discuss the theoretical and policy implications of our findings.

Literature review and theoretical hypotheses

Enforcement of OD

With the development of OS, OD policies have been increasingly implemented globally, 
for which funding agencies, research institutions, journals, and publishers require scientists 
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to share their research data. To promote the movement of data sharing, pioneering soci-
eties and organizations have taken steps starting about a decade ago. For example, sci-
entists seeking National Science Foundation (NSF, 2010) funding were required to make 
primary data available to others within a reasonable length of time. The National Institutes 
of Health (NIH, 2003)has required a data-sharing plan for all large funding grants since 
2003. The Royal Society (2012) released the “science as an open enterprise” report aim-
ing to identify the principles, opportunities and problems of sharing and disclosing scien-
tific information. Yale University launched the “Yale Open Data Access Project (YODA)”, 
which is a pioneering data-sharing mechanism (Krumholz et al., 2013).

For journals which lie at the heart of the shift towards OS, the past decade has witnessed 
an increase in the number of scientific journals adopting OD policies (Hrynaszkiewicz 
et al., 2020; Jones et al., 2019). For example, aiming to address the issues of complexity 
and lack of clarity for authors across the data policy landscape, Springer-Nature (2021) 
began to roll out standard research data policies in 2016, and launched a new service called 
“Research Data Support” for its authors. The Public Library of Science (PLoS) and its 
journals developed a ‘free the data’ policy, requesting all data underlying the findings of 
articles to be fully available (Bloom et al., 2014). Meanwhile, Molecular Biology and Evo-
lution (2023), PNAS (2023), Science (2023) among other journals, also developed a series 
of data availability policies.

What is more, the activities of data sharing more focused on the field of natural sci-
ences (Enwald et al., 2022; McCain, 1995), especially in medical, pandemic, and clinical 
research (Reardon, 2014; Ross et al., 2009; Yancy et al., 2018), and biological, genomic 
and ecological research (Cambon-Thomsen et al., 2011; Kauffmann & Cambon-Thomsen, 
2008; Powers & Hampton, 2019; Reichman et  al., 2011; Whitlock, 2011). As a conse-
quence, the willingness to share research data as OA data was higher in the natural sci-
ences (Ohmann et al., 2021). In contrast, there are no well-developed traditions of OD and 
OA in the humanities and social sciences (Enwald et al., 2022), although there have already 
been emerging practices in psychology (Martone, 2018)and politics (Hartzell, 2015). Even 
in these fields, data sharing is still in its infancy.

Benefits and challenges of OD

As a consequence of the emerging enforcement of OD policies, OD has attracted exten-
sive attention and debates in the scientific community. Firstly, some scholars argue that the 
main purpose of OD is to promote the dissemination and verification of scientific research 
findings, and make data available for reuse and research reproducible to further develop 
scientific research and discovery (Borgman, 2012; Cousijn et al., 2022; Zuiderwijk et al., 
2020). Specifically, the benefits generated by OD include but not limite to: enabling the 
analysis of large volume of data, maximizing the contribution of research subjects, ena-
bling new questions and testing novel hypotheses, enhancing reproducibility, providing 
test beds for new analytical methods, protecting valuable scientific resources, reducing the 
cost of doing science and avoiding duplication of effort (Campbell, 2015; Molloy, 2011; 
Rouder, 2016). For example, the global COVID-19 pandemic makes the actual sharing of 
raw data critical to global recovery (Strcic et al., 2022; Zastrow, 2020), which motivated 
the scientific community to work together in order to gather, organize, process, and distrib-
ute data on the novel biomedical hazard (Homolak et al., 2020).

Furthermore, by publishing their findings with maximum transparency, OD can elicit 
great attention to global scientific collaboration, bring new opportunities to research, and 
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eventually increase the efficiency of the global innovation system (Gold, 2021). In addi-
tion, OD not only contributes to scientific development, but also is beneficial for the pub-
lic, and the whole of society because research data have become a common resource from 
which business, government and the whole of society can extract value, such as open data 
systems which can enable relevant research and inform evidence-based governmental deci-
sions (Sá & Grieco, 2016).

Secondly, OD strengthens research transparency and helps eliminate scientific miscon-
ducts. Because a lack of transparency in science could erode trust in science, similar to the 
case of used car markets (Vazire, 2017), many scholars argue that OD encourages repro-
ducibility of research through transparency and helps to promote scientific integrity (Banks 
et al., 2019; Kretser et al., 2017, 2019; Kwasnicka et al., 2020; Pencina et al., 2016; Ross 
et  al., 2018). As gatekeepers of publication, scientific journals have the responsibility to 
make data publicly and permanently available (Hanson et al., 2011). For example, a few 
major journals of biomedical sciences jointly released the principles and guidelines of data 
availability (as deposing the data in public repositories) for research reproducibility, rigor, 
and transparency (McNutt, 2014). Therefore, in terms of the value of accessibility, research 
scrutiny, and data transparency, OD has important ethical value that all scientists should 
aspire to achieve (Inkpen et al., 2021).

Thirdly, scientists and journals pay close attention to whether and how OD helps 
increase articles’ impact, specifically the number of citations. Regarding the citation 
impact of data sharing, some scholars have pointed out that data availability improves the 
published results which are reproducible by independent scientists (Ioannidis et al., 2009); 
therefore, sharing research data may increase citation rates relatively (Piwowar & Chap-
man, 2010; Piwowar et al., 2007, 2008). In addition, Zhang & Ma (2021) suggested that 
journals can leverage compulsory OD to develop reputation and amplify academic impact.

Although it is widely believed that OD will greatly stimulate the development of sci-
ence, researchers still worry about the crises brought about by the “openness” of research 
data, and there can be tricky and mountainous challenges to embrace the move to make 
scientific findings transparent (Gewin, 2016; Van Noorden, 2014). A survey by 1,800 UK-
based academics revealed that while most academics recognized the importance of sharing 
research data, most of them had never shared or reused research data (Zhu, 2020). The 
reason is that scientists are worried that OD will create some risks, such as being afraid 
that other researchers would find errors in their results, or “scoop” additional analyses that 
they have planned for the future (Piwowar & Vision, 2013). As said by David Hogg, an 
astronomer of New York University, “everybody has a scary story about someone getting 
scooped” (Van Noorden, 2014). In addition, Zipper et al. (2019)also pointed that research-
ers could unintentionally violate the privacy and security of individuals or communities by 
sharing sensitive information.

The hypotheses

As mentioned above, the research data shared by authors could be independently repli-
cated and reanalyzed by other researchers, which might generate lasting effects through 
methodological training and teaching. In addition, numerous studies have documented the 
citation advantage of OA, which is usually concerned as the core issue of OS. But the con-
clusions are inconsistent: some researchers revealed that OA could increase citations and 
usage (Eysenbach, 2006; Lin, 2021; Piwowar et al., 2007; Wang et al., 2015; Zhang et al., 
2021), but others reject this assertion (Craig et al., 2007; Davis et al., 2008; Norris et al, 
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2008). Given the above discussions, we expect the citation performance of articles with 
OD associated with them (OD articles) to be higher than that of articles that do not have 
OD associated with them (non-OD articles). Therefore, we propose the first hypothesis as 
follows:

H1 The academic influence (i.e., the number of citations) of the articles published in jour-
nals enforcing the OD policy is higher than that of other journals without OD policies.

Furthermore, there is no study exploring the changing pattern of citations after OD pol-
icy implementation. In other words, it is unknown whether the citation effects of the OD 
policy would change over time. Cited half-life (CHL) is an important indicator of aging 
for scientific articles, which is the median age of citations of an article received from other 
articles, and is the watershed between the two life periods of an article. A higher value of 
CHL means that an article receives attention for a longer period of time after its publica-
tion. In this study, CHL provides a fruitful indicator to examine if OD could delay or accel-
erate articles’ aging of citation, and the changing dynamics of citation patterns.

It is pointed out that the CHL of Chinese economics articles is about 3–4 years (Wang, 
2005; Zheng et al., 2014), which means that half of the citations are received from its pub-
lication up to the 3–4 years after that, and the other half are earned after 3–4 years from an 
article’s publication date. The timeliness of data shared by authors matters in an article’s 
citation potential, and scientists favor timely data in research. In other words, the citation 
advantage of OD articles declines together with the obsoleting of data. We expect that the 
citation performance of OD articles would be higher than that of non-OD articles in the 
early period of time, but such a citation benefit would decline over time. Based on the 
above arguments, we propose the second hypothesis as follows:

H2 The OD policy could change the citing life of articles, and specifically it will accelerate 
their aging over time.

Data and methods

Data

In China, the movement of OS is still in its infant stage. A survey of OS policies enforced 
by high-impact Chinese journals (International Research Center for the Evaluation of Chi-
nese Academic Documents & Tsinghua University Library, 2020a, 2020b) found that only 
a few journals had adopted OS policies until 2020 (Table 1). With the coming of the OS 
era, Chinese researchers, government, research institutions, and universities are strongly 
concerned about the influences of OS in China. For example, the National Natural Science 
Foundation of China (NSFC) conducted a survey of its researchers’ attitudes towards OS in 
April 2020.

As shown in Table 1, CIE, a Chinese journal managed by the Institute of Industrial 
Economics, the Chinese Academy of Social Sciences, mandated its authors to share 
their research data (e.g., original data, processing code, processed data, and supplemen-
tal materials) in November 2016. CIE’s pilot created a quasi-natural experiment for us 
to explore the impact of OS on journal publications, which helps to address endogeneity 
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concerns in causal effect estimates (Gaulé & Maystre, 2011). Therefore, we utilized the 
articles published in CIE as the research sample.

We collected the data from the Chinese Social Sciences Citation Index (CSSCI) data-
base, the Chinese counterpart of Social Sciences Citation Index (SSCI) developed by 
the Institute of Chinese Social Sciences Research and Assessment, Nanjing University. 
It covers more than 500 Chinese journals from 25 disciplines, such as management, eco-
nomics, law, history, and politics. The journals collected in CSSCI are usually the lead-
ing journals in each discipline, and we chose all 37 indexed economics journals.

The self-archiving policy might be a confounding effect, and it is important to con-
sider whether journals have adopted self-archiving. As shown in Table 1, the most influ-
ential and outstanding Chinese journals of social sciences have not adopted OS policies 
(totally 146 journals), not to mention self-archiving policies. Meanwhile, we searched 
all the journals included in CSSCI and did not find any journals other than CIE adopt-
ing self-archiving policies. In addition, we also checked the top Chinese universities in 
social sciences and did not discover any of them adopting self-archiving platforms. So, 
it follows that self-archiving has not been adopted in Chinese social sciences journals, 
and its confounding effect would not be a big concern.

Authors might deposit and share their research data and codes through personal web-
sites, social media (e.g., ResearchGate), and open data repositories (e.g., Harvard Data-
verse), and these sporadic OD practices might also confound our model estimates. It 
would beyond the scope of this study to explore whether and how individual authors 
share their data voluntarily and personally, and such practices would further corrobo-
rate our findings because we reasonably assume that the articles published in no-CIE 
economics journals do not share data, and our estimates would be attenuated if they did 
so. We thus believe that personal OD practices would not significantly change our core 
results.

Because CIE initiated the OD policy in November 2016, we used articles published 
from 2014 to 2021 as the sample. The articles published in CIE are the treatment group, 
while those of the other 36 journals are the control group. The years from 2014 to 2016 
are the pre-treatment period, while the years from 2017 to 2021 are the post-treatment 
period.

A total of 31,101 articles were collected (articles, reviews, comments, research 
reports are included, and editorials, meeting reports, and leader speeches are excluded), 

Table 1  List of Chinese journals enforcing OS policies

a Acta Physica Sinica, Environmental Science
b Quaternary Sciences
c Natural Gas Industry, Biodiversity Science
d China Industrial Economics (CIE)
e Management World, Chinese Journal of Sociology, Economic Management Journal

Discipline Journal Mandatory Moderated None

Natural Sciences (Totally 133) The most influential journals 0 2a 30
The outstanding journals 1b 2c 98

Social Sciences (Totally 146) The most influential journals 1d 3e 67
The outstanding journals 0 0 75
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and each article included the data about author(s), journal, year of publication, key 
words, funder(s), page numbers, and references. The number of citations for each article 
was counted, and the mean number of citations of the 37 journals were calculated.

As shown in Fig. 1, the articles published on Journal of Financial Research, Economic 
Research Journal, Word Economy Studies and CIE have received the largest numbers of 
citations.

Model specifications and variables

We used the DID model to address the problem of endogeneity in estimating the effect of 
the OD policy. The DID model is usually used to construct differential statistics reflecting 
policy effects, and it assumes that the treatment group and the control group meet the same 
trend of variation. In the DID model, the difference of the dependent variable between the 
pre- and post-treatment periods in each group is first estimated, and then the differences 
are compared between the treatment group and the control group, meaning the difference 
in the differences. By doing so, the preexisting differences are eliminated and the resulting 
estimate is the pure treatment effect.

As mentioned above, as the half-life of Chinese economics journals is about 3–4 years 
(Wang, 2005; Zheng et al., 2014), we used the count of cited times of each article in the 
1st year to 5th year after publication as the dependent variables, respectively. We created 
a Treat variable to designate the articles published on CIE as the treatment group (coded 
1), while that of the other journals the control group (coded 0). We created a Time variable 
to indicate the period pre or post the OD policy, and it was coded 1 for articles published 
after November 2016 and 0 otherwise. In the DID model estimates, the interaction term 
Treat*Time is the pure effect of the data-sharing policy. The DID model was developed as 
follows:

We followed prior studies (Wang & Shapira, 2015) to include conventional control vari-
ables at the article level that might affect the number of citations, including the number 
of authors, keywords, references, and pages of each article, as well as whether the article 
was sponsored by national funding agencies (i.e., the NSFC, the National Social Science 

Citations
t
= �0 + �1Treat + �2Time + �3Treat × Time + �4Controlst + �

t
, t = 1, 2, 3, 4.

Fig. 1  The number of articles and the average citations of each article among the 37 journals (up to 2021)
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Foundation of China (NSSFC), and the Ministry of Education (MoE)) and whether the arti-
cle’s first affiliated institution was a top university covered by the “Double World-Class” 
plan initiated by the MoE (Christensen & Ma, 2022). A recent study shows that articles 
listed first in each issue are about 30% more likely to be viewed, downloaded, and subse-
quently cited (Feenberg et al., 2017). We included a dummy variable to indicate whether an 
article was listed as the first article in each issue.

We also included two journal-level variables in the models. First, we controlled for the 
age of each journal, because journal age may be correlated with citation and journal repu-
tation (Cahn & Glass, 2018; Sombatsompop et  al., 2002). Second, we also included the 
compound impact factor (CIF, similar to IFs of SSCI-indexed journals) of each journal 
to control for its influence on citations (Tahamtan et al., 2016). In addition, as all 37 jour-
nals are either monthly or bi-monthly publications, we controlled for time fixed effects by 
including the variable of “i.Bi-month”, which is a time series split by every two months. 
The descriptions of the dependent, independent, and control variables are listed in Table 2.

Results

The descriptive statistics

The descriptive statistics of the key variables are listed in Table 3. The count of cited times 
of each article vary substantially, but on average its scientific impact is weak. On average 

Table 2  The descriptions of key variables

Variable Description

Dependent variable
 1st year The count of cited times in the 1st year of each article after publication
 2nd year The count of cited times in the 2nd year of each article after publication
 3rd year The count of cited times in the 3rd year of each article after publication
 4th year The count of cited times in the 4th year of each article after publication
 5th year The count of cited times in the 5th year of each article after publication

Independent variable
 Treat*Time The interaction term between Treat and Time
 Treat The articles published on CIE are the treatment group (coded 1), while 

that of the other journals are the control group (coded 0)
 Time The period before the OD policy is coded 1, and otherwise 0

Control variable
 #Author Number of authors of each article
 #Keyword Number of keywords of each article
 #Reference Number of references of each article
 #Page Number of pages of each article
 #First 1 if the article is the leading article of each issue; 0 if not
 #University 1 if the article’s first affiliated institution is a top university; 0 if not
 #Fund 1 if the article was funded by the NSFC, NSSFC, or MoE; 0 if not
 #CIF Compound impact factor of the article’s published journal
 #Age Age of the article’s published journal
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each article was written by 2.1 authors with 10.2 pages, including 3.9 keywords and 20.7 
references.We first compared the cited times (citations) between CIE and other leading 
journals with highest values of CIF in the first, second, third, fourth, and fifth year after 
publication (Fig. 2). The articles published in CIE received more and more citations over 
time, substantially more than that of the other three journals since 2017. The mean number 
of citations of the CIE articles in the first year after publication has been higher than 1.0 
since 2019, which is much more than that of the other three journals.

Regarding the mean number of citations in the second and third years after publication, 
the CIE articles also received more citations than those of the other three journals since 
2017. However, the relative advantages are both less than that of the first year.

For the case of the fourth and fifth year after publication, there is no obvious difference 
of the mean number of citations between articles published on CIE and that of others. The 

Table 3  The descriptive statistics 
of key variables

Variable Type N Mean SD Min Max

1st year Count 31,101 0.1724 0.6082 0 24
2nd year Count 31,101 1.1803 2.2262 0 68
3rd year Count 31,101 1.6256 3.2952 0 106
4th year Count 26,498 1.5427 3.5136 0 109
5th year Count 21,533 1.3813 3.5644 0 178
#Author Count 31,101 2.0981 0.9794 0 22
#Keyword Count 31,101 3.8964 0.8091 0 10
#Reference Count 31,101 20.6741 14.9795 0 243
#Page Count 31,101 10.1672 4.5354 1 57
#First Dummy 31,101 0.0750 0.2635 0 1
#University Dummy 31,101 0.4400 0.4964 0 1
#Fund Dummy 31,101 0.2449 0.4300 0 1
#CIF Interval 31,101 3.0208 2.0258 0.889 11.179
#Age Interval 31,101 40.3445 10.5557 22 65

Fig. 2  The mean citations of articles published in the four top journals
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data-sharing policy significantly increased the citation performance in first three years after 
the articles were published, but the increasing momentum rapidly decreased and finally 
disappeared over time.

The DID model estimates

To estimate the effect of the OD policy, we first estimated a model in which the articles 
published on CIE (including all 390 articles published after November 2016) formed the 
treatment group, while the articles published in the other 36 journals were the control 
group. The variable Treat*Time is positive and significant in the first-, second-, and third-
year models, and the coefficients are 0.249, 1.071, and 0.497 respectively (Table 4).

The results reveal that the OD policy has increased the number of times the articles 
were cited in the first, second, and third years after publication by 0.249, 1.071, and 0.497 
respectively. However, the coefficients turn negative albeit nonsignificant (β = −  0.093) 
in the fourth year after publication, and become even significantly negative (β = − 1.237, 
p < 0.01) in the fifth year (Table 4).

The coefficients of Treat are all positive and significant at the 1% level, meaning that the 
OD impact has been increasing steadily. The coefficients of Time are all negative, suggest-
ing that the citation advantage of OD takes time to build up.

The results show that the OD policy increased the citation performance of articles in 
the short term (usually in the first three years), but the effect drops rapidly over time, even 
turning into a negative impact in the fifth year after publication. In other words, the data-
sharing policy has changed the articles’ citing life and accelerated their aging over time. 
Both H1 and H2 are supported.

For the results of the control variables at the article- and journal-levels, we find that 
articles with a greater number of pages (#page), being the leading article of each issue 
(#first), or published in journals with higher values of compound impact factor (#CIF) have 
received more citations. In contrast, the effects of the number of authors (#author), the 
number of keywords (#keyword), the number of references (#reference), whether the first 
affiliated institution is a top university (#university), whether it is nationally funded (#fund), 
and the age of each journal (#age) are not significantly related to citation performance.

In the online appendix, we ran a series of robustness tests to confirm our findings 
reported in the main text. Since not all articles published on CIE released raw data (mainly 
case study articles), we first compared the articles published on CIE with and without data 
sharing. The findings by using alternative samples are substantially consistent with our 
main results (see Tables A1 and A2 in Online Appendix). The parallel trend assumption 
should be met in estimating DID models, and the results in Fig. A1 in Online Appendix 
support this. Lastly, Table A3 in Online Appendix shows that the model estimates com-
bining Propensity Score Matching (PSM) and DID are also similar to our main findings. 
Taken together, our findings are robust and reliable.

Discussions

The OD policies enforced by scientific journals could increase the number of cited times of 
articles (Inkpen et al., 2021; Zhang & Ma, 2021), but it is unknown whether and how they 
could change the citing life and pattern. As one of the top economics journals in China, 
CIE was among the first Chinese journals (and the only social science journal) to mandate 
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the OD policy, providing an ideal quasi-natural experiment for us to causally estimate the 
OD effects. We used the articles published in the 36 comparable Chinese economics jour-
nals as the control group, and DID model estimates revealed the lasting effects of the OD 
policy on citation performance after years of publication.

First, we found that the OD policy has significantly increased the citation performance 
of the articles in the first four years after publication, and a series of robustness checks 
confirmed the findings. This research suggested that the OD policy could significantly and 
positively affect the academic impact of articles in the short term, which is consistent with 
prior studies on this topic (Inkpen et al., 2021; Molloy, 2011; Piwowar & Vision, 2013; Sá 
& Grieco, 2016). Journals should consider enforcing the data-sharing policy to accelerate 
scientific communication and to improve the development of science, especially for the 
case of China which is troubled by academic fraud.

Second, we found that there was first an increasing and then decreasing trend, and the 
effect of the OD policy on citation performance seems to have an inverted U-shaped rela-
tionship over time. What is more, the results show that there is a negative effect on cita-
tion performance in the fifth year after articles are published. Although there is a signifi-
cant positive effect in the first few years, the effect of the OD policy rapidly decreases as 
time goes by, and even changes to be negative. On the contrary, the effects of article- and 
journal-specific attributes such as the number of references and pages of each article (#ref-
erence and #page), whether the article was funded (#fund), and the age and compound 
impact factor of the journal the article was published (#age and #CIF), which represent 
articles’ academic quality, become increasingly salient over time. This means that the cita-
tion performance becomes increasingly dependent on articles’ inherent academic quality in 
the long term.

Third, the OD policy changes articles’ citing life. The half-life of Chinese economics 
journals is about 3–4 years (Wang, 2005; Zheng et al., 2014), while the citation effect of 
the OD policy changes to negative in the fifth year. The OD policy accelerates the aging 
of articles, and authors and journals should pay more attention to articles’ own academic 
quality, which defines whether articles could have lasting and continuous effects.

Our findings contribute to the ongoing debates about the academic influences of OD, 
and help clarify the nuanced effects of OD on the citing life and pattern of journal articles. 
Zhang & Ma (2021) used journal-level data and a synthetic control method to estimate the 
OD policy effect, and our study is a follow-up replication and extension of their findings. 
We used article-level data and the DID method with a longer period of coverage, and our 
study generated more convincing and nuanced findings than prior studies.

The results reveal that OD is a two-edged sword, and its citation advantage declines 
and even turns into citation disadvantage. Part of the reason might be that articles with 
OD are more quickly replicated and extended by follow-up studies, making their long-term 
effects shrink. Also, OD articles are more likely to focus on well-developed topics, which 
are more prone to becoming obsolete in comparison with emerging topics without data 
sharing. It is thus fruitful to dig further into the mechanisms through which OD matters 
and opposite responses.

Our study is of course not without limitations. First, the citation advantages of OD arti-
cles reported in this article are from our analyses of articles published in Chinese econom-
ics journals, and should be replicated and extended in other disciplines and fields, as well 
as in journals of other languages to extend the generalizability of the findings.

Second, the DID model helps to address the endogeneity concerns in regard to causal 
inference, but still the experiment is not randomly assigned and controlled. It is thus ben-
eficial to seize other more ideal contexts and cases to explore the OD citation advantages.
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Third, our estimates of the OD policy effects might be biased due to several data 
limitations. Authors of articles which are not mandated to share their research data may 
also do so through personal websites or data repositories, and it would help to collect 
data to explore these cases. There might be additional attention brought to CIE due to 
the new initiative of OD, which could be explored in future studies. We could not differ-
entiate the citations to the research data and those to the articles per se, which requires 
manual checks of citations one by one, and it would be relevant to consider this pos-
sibility in future studies. Also, journal self-archiving policies could confound the find-
ings, and it is helpful to consider its effects in future studies. Finally, the mechanisms 
through which OD works merit further explorations, which would help us to uncover the 
black box of the OS ecosystem.

Supplementary Information The online version contains supplementary material available at https:// doi. 
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