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Research Background

The rise of self-archiving platforms such as arXiv and bioRxiv has increased the dissemination of new research
through the Internet (Kwon, D., 2020; Akbaritabar et al. 2020). However, whether depositing preprints on online
platforms can enhance research impact in terms of citations is unclear. Existing research on the effects of open
access (OA) platforms has yet to establish a causal link between submitting preprints online and increased research
impact (Moed, 2007; Buehling et al. 2022).

In this study, we examine the causal link between preprint platforms and research impacts by examining a large
sample of 5,434 published articles with preprints deposited on bioRxiv in 2018. We use a text-mining algorithm to
match the treated sample to a control group of 8,019 similar articles without depositing preprints. By modeling the
differences in citations in subsequent years between the treated and control groups, we establish a positive causal
effect of self-archiving platforms on forward citations.

Method

We carry out the analysis in two steps. First, we built a dataset of research articles with preprints matched with
similar articles published in the same year. We draw a sample of research articles with preprints on bioRxiv, one of
the largest self-archiving platforms dedicated to biology science. Our sample of the treatment group consists of
5,434 articles archived on bioRxiv in 2018 and published in peer-reviewed journals.

We apply a novel method of using a text-mining algorithm, the PubMed Related Citations Algorithm (PMRA), to
identify research articles in the control group. The PMRA algorithm is a method developed by the National Library
of Medicine to identify the neighbors of a document, or the most similar ones in the database, by measuring the
similarity between documents through the words they have in common (Kim, Aronson, and Wilbur, 2001). We
restrict the control group to neighboring papers of the treated sample in PubMed that are published in the same year
but without a preprint. As a result, we obtained a control group of 8,019 research articles. We retrieve the
bibliometrics information from the Web of Science, as well as altmetrics information including Dimensions citations,
Mendeley reads, blog mentions, and Twitter mentions (Rotolo and Leydesdorff, 2015; Fang et al., 2020).

Each article in the experimental group was matched using the PMRA algorithm
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Figure 1 Flow chart of constructing the control group with the PMRA algorithm

Second, we use an econometric model to estimate the effects of preprints on forward citations.
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where In(Y); is the natural logarithm of the number of a paper i ’s forward citations. Preprint; is the explanatory
variable, which is 1 if the paper has archived a preprint on bioRxiv and 0 otherwise. is a vector of control
variables for author level and paper level characteristics. The equation is estimated with a fixed effect OLS model.

Findings

We report a positive effect of preprints on bioRxiv on a paper’s research impact, measured by forward citations,
compared to similar papers without preprints. After controlling for author-level characteristics, we find that papers
with preprints have 24.3% more citations than those in the control group. We further show the temporal dynamics of
the positive effect on citations: the effect is strongest in the year of publication, and it gradually reduces over the
years.

To understand the mechanism of the preprint effect, we further include various almetrics indicators of the treated
papers in the model to estimate their effects. We show that citations to the preprints, the number of reads on
Mendeley, and the number of mentions on Twitter all have a positive effect on the number of citations to the article.
It implies that visibility on the Internet can be translated into higher research impact.

Implications

In studying the relationship between self-archiving platforms and research impact, we make three contributions in
this paper: First, we apply a novel method based on a text-mining algorithm, the PMRA, to match the sample in the
treated group, allowing us to estimate causal effects from observational and bibliometrics data. Further extension of
the algorithm-based matching method can greatly increase our ability to use bibliometric data for causal analysis.
Second, we show that there is a positive causal effect of depositing on bioRxiv on citations. The causal effect is
smaller than those in previous studies (24.3% vs. 36%) but more accurate (Fraser et al. 2020). And the positive
effect diminishes over time. Finally, we show that various forms of online visibility might have contributed to the
positive effect of self-archiving platforms. Researchers may draw lessons from these findings to enhance research
impact by increasing online visibility.
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