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Abstract

Policy document mentions are useful for assessing the societal impact of scholarly papers.
However, how policy document mentions can be interpreted is unclear yet. In this study,
content analysis was used to examine features (mentioned element, mentioning form, and
mentioning location) and motivations of policy document mention to scholarly papers. 885
policy documents were sampled for analysis from the Altmetric.com database. Results
reveal that: (1) The mentioned elements of policy document mentions can be divided as
five categories, summarized content (26.9%) is the most frequent one. (2) We found five
types of the mentioning form of policy document mentions, the major mentioning form
is references (72.3%). (3) The mentioning locations in policy documents can be divided
into twelve categories, expounding (47.4%) and review (22.6%) are the core mentioning
locations. (4) Motivation of policy document mentions can be broken down into five major
categories and seventeen minor categories, more than 30% of motivations are to support
the policy argument by listing relevant work. Analysis of the mention features of the policy
document mentions gives us another way to understand how it works and how policy docu-
ment mentions are motivated, with these findings we can do more work to find out the rela-
tionship between scientific articles and policy documents.
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Introduction

Scholarly research is often valued not only on its academic impact (usually judged from
citation metrics) but also for its social impact. Wilsdon et al. (2015) defined the social
impact of research as the impact of scholarly papers on education, society, culture, or the
economy. Similarly, the UK has developed the research excellence framework (REF) to
assess the quality of research in UK higher education institutions. In the REF 2021, impact
beyond academia is defined as the effect on, change or benefit to the economy, society,
culture, public policy or services, health, the environment or quality of life, accounting for
25% of the overall assessment. With the development of digital scientific communication,
new types of scholarly papers and novel ways of academic communication, the methods of
assessing the social impact of scholarly papers have become more diverse. One of them is
based on altmetrics, which is seen as an interesting possibility to quantitatively measure the
broader impact of publications (NISO Alternative Assessment Metrics Project, 2014).

One important way of indicating the societal impact of research is policy document
mentions to scholarly papers. Policy document mentions support the credibility both cited
authors and the policy documents themselves (Nigel Gilbert, 1977), and can possibly shed
light on the relationship between academic research and policymaking (Bornmann et al.,
2016). Fraser, Briuer, & Peters (2021) investigated how the articles authored by research-
ers at German medical research institutions are shared on various online platforms, and the
results of the term map of policy document mentions indicate articles containing clinical-
related terms tend to be cited in the policy document, which different with the manifesta-
tion in citation-based evaluations. Based on this research, Lemke et al. (2022) did a fur-
ther analysis about whether policy documents indeed support clinical research, the results
of the word2vec-based prediction revealed policy document mentions of clinical research
(45.3%) is considerably higher than others (18.6%), confirming the conclusion of Fraser
et al. (2021) made. This result favors policy document mentions can be an interesting com-
plement to academic citations in the evaluation of medical research in Germany.

Literature review
The impact of the policy document mentions

Citation in policy documents was one of eight indicators rated as highly important for the
evaluation of societal outcomes by the stakeholders consulted by Willis et al. (2017). Kale
et al. (2017) built classification models that predict whether a particular research work is
likely to be cited in a public policy document based on the attention it received online,
primarily on social media platforms. The results show that a relationship exists between
the online attention that a scholarly work receives and the policy document mentions that
it generates. Yin et al. (2021) investigated the connection between science and policy with
respect to COVID-19 using data from Overton. They found that “many policy documents
in the COVID-19 pandemic substantially access recent, peer-reviewed, and high-impact
science. And policy documents that cite science are especially highly cited within the pol-
icy domain. At the same time, there is a heterogeneity in the use of science across pol-
icy-making institutions. The tendency for policy documents to cite science appears mostly
concentrated within intergovernmental organizations (IGOs), such as the World Health

@ Springer



Scientometrics (2023) 128:6247-6266 6249

Organization (WHO), and much less so in national governments, which consume science
largely indirectly through the IGOs” (p. 128). Bornmann et al. (2022) aimed to address
how research on climate change and policy is connected, one of their results is that climate
change papers that are cited in climate change policy documents received significantly
more citations on average than climate change papers that are not cited in these documents;
they also proposed a model to explain how science impacts the policy in different docu-
ment types.

However, Newson & colleagues (2018) used a “backward tracing” approach to exam-
ine 86 New South wales (NSW) childhood obesity policy documents(searched from the
NSW Government website) as the starting point for analysis to determine what informa-
tion these documents could provide about the utilization and impact of research, and the
results show the policy document mentions, in this case, is not enough to prove the cited
research had influenced the policy process. The meta-research (Abbott et al., 2022) of early
published COVID-19 evidence syntheses aim to explore the relationship between the qual-
ity of review and the extent of interest from researcher, policy, and media. Although few
review papers had been cited in policy documents, it was concerned that the quality of
review paper did not appear to influence the policy document mention.

The coverage of previous data aggregators for policy document

Designed by Altmetric LLP,' the Altmetric Attention Score of a research output provides
an indicator of the total amount of attention that it has received. Each source is weighted,
with the weight of the Policy document being 3.

Previous studies have found the policy document mentions of research don’t have a high
coverage in Altmetric.com dataset, compared with Twitter and Facebook mentions (Yu
et al., 2017b). Bornmann et al. (2016) found that “only 1.2% (n=2341) have at least one
policy mention” (p. 1477). The results of Haunschild & Bornmann (2017) show that “less
than 0.5% of the papers published in different subject categories are mentioned at least
once in policy-related documents” (p. 1209). Tattersall & Carroll’s research (2018) found
that “At present Altmetric.com tracks 96,550 research outputs at the University of Sheffield
with 1,463 of them being cited by at least one policy document. This means that 1.41% of
Sheffield research, across all disciplines, is cited by at least one policy document.”

Overton,” is a new altmetric database focusing on policy documents, the world’s larg-
est searchable index of policy documents, guidelines, think tank publications and working
papers, has a higher coverage of policy document mentions than Altmetric.com database
(Szomszor & Adie, 2022). Fang & colleagues (2020) calculated the Coverage, Density,
and Intensity of policy document citations recorded by Overton for a set of over 18 mil-
lion Web of Science publications, which are 3.9%, 0.09 and 2.32, respectively. Pinheiro
et al. (2021) used the Overton database matched Scopus to assess the relationship between
cross-disciplinary research and its uptake in policy documents in publications from FP7-
and H2020-supported projects, the coverage of uptake in policy-relevant literature (UPRL)
is 6.0% for the entire dataset of FP-funded publications.

! https://help.altmetric.com/support/solutions/articles/60002333 1 1-how-is-the-altmetric-attention-score-
calculated
2 https://www.overton.io/
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Possible reasons for the low proportion of research mentioned in policy documents are
listed by Haunschild & Bornmann (2017) and Yu et al. (2017b), summarizing that (1) the
scope of the policy document sources Altmetric.com tracked is still relatively limited, and
it has not been accumulated long enough for the literature coverage. (2) Perhaps only a
small fraction of the literature is truly policy-relevant, and most papers are relevant only
to scientists. (3) The authors of policy-related documents are often not researchers them-
selves, and the number of scholarly papers that they mention or utilize is limited. There-
fore, policy-related documents should generally not be expected to have a scientific citation
style. At the same time, a policy-related document may not refer to every important docu-
ment on which the policy-related document is based. (4) There may be barriers and low
levels of interaction between researchers and policymakers. Yu et al. (2017b) also believe
that the policy document mentions indicator is temporarily not applicable to actual large-
scale research evaluation and requires more time for data accumulation and robust test of
data comprehensiveness, validity, and applicable subject areas.

Maleki & Holmberg (2022) compared the policy coverage of 18,996 Scopus publica-
tions authored by researchers affiliated with 18 Finnish universities and institutes in eight
chosen Social Science fields in Overton and Altmetric.com data source, checked and com-
pared for coverage and overlap. The overall results suggest that on average about 39% of
publications were cited in Overton and 9% in Altmetric.com. Results show that despite the
larger coverage of policy citations in Overton at the institution and field level, Altmetric.
com has a tiny but unique proportion of both documents cited and policy citations that are
not covered by Overton. There was on average about 5% overall overlap in the coverage of
documents between the two sources.

The motivations analysis of other source metrics

The motivation of policy document mentions is a research gap still, but there are some
studies focused on the motivations of other social platforms (Blog, Facebook, Twitter,
Sina Weibo), and most of them used interview or content analysis methods. Kjellberg
(2010) interviewed a group of researchers about the purpose of scholarly blogging, and
the results show that their blogging is motivated by the possibility to share knowledge,
the blog aids creativity, and it provides a feeling of being connected in their work. Shema
et al. (2015) used a content analysis method to create a general classification scheme for
blog post content from 2010 to 2012 in Researchblogging.org’s Health category with ten
major topic categories, each with several subcategories. The major topic categories include
discussion, criticism, advice, trigger, extension, self, controversy, data, ethics, and other.
In their results, discussion (89.3%), criticism (29.9%), and advice (27.1%) are the most
frequent motivations. Using full-text citation analysis, Liu, Pan and Wei (2021) analyzed
the mentioned motivation of Altmetric Attention Score Top50 papers published by Alt-
metric.com in 2019 and the blog posts that mentioned these papers based on Shema et.al.’
(2015) motivation classification. Nearly 60 percent of blogs were classified as discussion
category, 14 percent of blogs were classified as trigger category, and nearly 9 percent of
blogs were classified as data category. Na and Ye (2015) used a content analysis approach
to investigate topic preferences and motivations for scholarly discussions among academic
and non-academic Facebook users, which also adopted from Shema et.al.” (2015) motiva-
tion classification. The motivation can be classified as discussion and evaluation toward
articles (20.4%), data source (6%), self-promotion (6.4%), application to real life (16.5%),
simple sharing (50.1%), and others (0.6%). Researchers also used Twitter as a platform
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for scientific communication, some studies focus on the motivation of mentioned scholarly
papers on Twitter. Veletsianos (2012) analyzed 4500 tweets of 45 scholars using content
analysis and determined seven motivations of scholars participating on Twitter. The most
dominant motivation is information, resource, and media sharing, which count as 39%.
Adopted Shema et.al. (2015) motivation classification with slight modifications, Na (2015)
used content analysis to analyze user motivations of 2016 English tweets citing academic
papers in the field of psychology. This study shows Twitter was mainly used to disseminate
scientific findings to the public without discussing academic issues deeply. The most com-
mon main category of motivation is discussion, which covered 75.3% of the tweets, and the
most common subcategory of motivation is summarizing the scientific findings of the stud-
ies/explaining the importance of scientific findings, which covered 52.88% of the tweets.
Adopting an approach of content analysis on extracted Weibo, Yu et.al (2017a) determined
four major motivations of scientific Weibo, and they were dissemination, discussion, mar-
keting, and triggering.

These studies demonstrated that the motivations for users of social media platforms are
strongly related to social, entertaining, and informative factors. Similarly, Syn & Oh (2015)
used an online survey to test the motivation factors for Facebook and Twitter users shar-
ing information, namely: enjoyment, efficacy, learning, personal gain, altruism, empathy,
community interest, social engagement, reputation, and reciprocity. They found that users
share information expecting that such activities will provide ways of being connected and
engaged in an online community.

Objectives

Various studies have evaluated and elaborated on the attributes and roles of policy docu-
ments; however, the exact relationship between academic outcomes and policy documents
remains untapped. The article is aimed to elucidate the relationship between scholarly
papers and their policy mentions by analyzing how the cited scientific articles are men-
tioned in the policy document.

The objectives of the study were:

(i) To detect which elements of scientific articles are mentioned, in which form and in
which location within policy documents and,
(i) To analyze with what motivation these texts are included.

Methodology
Terms used

The following terms were used in this study:

Policy document: A type of document that describes policy objectives and content,
including any policy or guideline documents from a government or non-governmental
organization.

Policy document source platform: Including governments, independent policy institutes,
topic-specific advisory committees, policy research institutes, and international develop-
ment organizations. Tracked document types like guide, report, white paper, and other
publications.
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Table 1 The distribution of records that cannot be analyzed

Data type Description Proportion (%)

1. Policy document does not ~ The policy document source page has been removed and 10.3

exist the policy document cannot be traced by other means

2. Non-policy documents According to the specific content of the policy docu- 9.7
are misclassified as policy ment, it cannot be classified as a policy document,
documents such as papers, journals and proceedings

3. Scholarly papers are not No reference to corresponding scholarly papers can be 7.0
mentioned in the policy found in policy documents
document

4. Self-reference in policy The scholarly papers cited in the policy document are 1.9
documents the policy document itself

Total 28.9

Policy document mentions: In this study a policy document mention is when a scholarly
paper is mentioned in a policy document via a link, reference, or DOL

Mentioned element: The element of a scholarly paper that is mentioned, namely which part
of the scholarly paper is mentioned in the policy document.

Mentioning form: The format in which the policy document mention occurs: how the pol-
icy document mentions the scholarly paper.

Mentioning location: The location in the policy document where the scholarly paper is
mentioned.

Data collection

Altmetric.com database has been tracking various public policy source platforms around the
world since January 2013 to collect policy document mentions to scholarly papers. The alt-
metric policy document miner (APM) (Liu & Konkiel, 2015) is a tool that collects data pri-
marily from policy source platform websites and uses link search, identifier analysis, and text
mining to find references to scholarly papers in policy documents.

The policy document mention data were retrieved from the Altmetric database on August
19th, 2020. In total, there were 2.22 million policy document mentions from 187 policy doc-
ument platforms. According to our observation, policy documents from the same platform
share mostly the same characteristics. Therefore, instead of sampling directly from the policy
document mention data records, we sample from each of the platforms. For each policy docu-
ment platform, we randomly selected five records from its policy document mention data. For
institution of which the number of policy document mentions is less than 5, all the records
were selected. Eventually, the sample dataset consists of 885 records.

Basic description of the sample dataset

The study by Yu et al. (2020) showed that the policy document mentions suffering from data
quality problems. In this study, records that could not be analyzed due to data quality prob-
lems were removed, and the results are shown in Tablel. The proportion of valid data was
71%. There were 256 records (the percentage is 29%) that cannot be analyzed. The underlying
reason can be summarized into four categories. The highest percentage of untraceable data
is due to inaccessible policy documents (10%), which usually appear as “Page not found” or
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“404-File or directory not found”, indicating that the policy document file is no longer acces-
sible. This is usually the case for the entire policy file source platform, and may be a result of a
change in the data maintenance policy of the relevant policy file source platform. The percent-
age of anomalies caused by non-policy documents being misclassified as policy documents
(10% of the total) is equally high. Non-policy documents are not analyzed because they are
in fact: (1) papers and collections that are unrelated to policy by institutions (such as doctoral
theses, conference proceedings, and conference reports, etc.), or (2) briefs, appendices, and
lists, etc. that have no body text.

Content analysis of policy document mentions
Process of coding a single record

The process of coding a single record is illustrated in Fig. 1. For answering how schol-
arly papers are mentioned in policy documents, we have investigated the mentioning form,
mentioning location and mentioned element for the policy document mention. For answer-
ing why scholarly papers are mentioned in policy documents, we have investigated the
mention motivation.

Several steps were taken to ensure the record was eligible for using content analysis.
Firstly, click the source URL of the policy document in the dataset downloaded from Alt-
metric.com. If it cannot be opened, this record will be excluded. Secondly, after opening
successfully, check whether the policy document meets the definition mentioned above. If
not, exclude this record. Thirdly, after confirming that the policy document meets the defi-
nition, obtain the original text of the policy document (usually in pdf format), and search
for the mentioned scholarly paper features in the order of title, partial title, first author’s
name, DOI, link, publication Year, if the above characteristic items cannot locate the cor-
responding scholarly paper, it is regarded that the policy document does not mention the
scholarly paper, and this record was excluded. Fourthly, after finding the corresponding
scholarly paper via searching the features, check whether the mentioned scholarly paper
was the policy document itself, and if so, exclude it.

We used content analysis to distinguish the mentioned element of scholarly papers in
the policy document. Combining the context information in the policy document, we dis-
tinguish the mentioning motivation of scholarly papers in the policy document.

Any abnormal situation was recorded, further analyzed, and solved during the process.
For example, suppose the website cannot be accessed. In that case, it will be cross-vali-
dated by switching the access network, changing the access method, and searching by the
search engine, to eliminate the potential interference of the working environment to our
best efforts.

Process of coding the whole sample dataset

A combination of top-down and bottom-up ways was adopted to construct the coding
table, and there were 4 coders to make it. The top-down way refers to use pre-defined
codes that are designed via discussion and literature review. The bottom-up way refers
to code the records first and define the codes later by summarization.

In the first step, the literature survey summarizes the existing coding tables. After lit-
erature research, there are a few content analysis coding tables for policy documents to
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Fig. 1 Detailed steps for content analysis

substitute measurement index data, and only one can provide a reference (Xiao, 2017).
However, the content analysis of data from Twitter and Facebook has a specific refer-
ence value. For example, Thelwall et al. (2013) studied the content of scientific tweets
mentioning scholarly papers, Na (2015) analyzed the motivation of scientific tweets
mentioning scholarly papers, and Yu et al.(2017a) analyzed Sina Weibo’s impact on
scholarly papers motives for mentioning. The citation location analysis in the full-text
citation analysis provides valuable inspiration for the reference location analysis of pol-
icy documents (Hu, 2014; Hu et al., 2013). The research literature on citation motiva-
tion provides a rich reference resource for analyzing motivation in policy documents
(Garfield, 1965; Harwood, 2009; Erikson, 2014).

In the second step, a preliminary coding table was proposed by combining case
studies and brainstorming. Five records were randomly selected from the sample data-
set and analyzed by four coders together. It was aimed to find out the underlying pro-
cess of conducting content analysis, and improve the coding tables of the mentioned
element, mentioning form, and mentioning location of policy document mentions.
Meanwhile, brainstorming was used to discuss the possible categories of mentions of
policy document mention to obtain the initial coding table of mentioning motivations.

In the third step, the initial coding tables were refined, modified and improved. One
hundred records were randomly selected from the sample dataset and coded by three
coders using the initial coding table to test the feasibility of the coding table. During
the encoding process, record any situations that cannot be encoded, including (1) situa-
tions where the encoding can be further subdivided; (2) situations where no encoding is
applicable; and (3) situations in which the meaning of the encoding is similar but cannot
be accurately expressed. At the same time, record the details of the specific judgment
process. Intercoder reliability was calculated based on the coding results of the three
coders. The coding consistency rates of the four initial coding tables were 49%, 92%,
73%, and 53%, respectively. With the participation of the fourth coder, conduct in-depth
discussions on the unambiguous coding and inconsistent coding records, and improved
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the initial coding table again, including adding new codes, revising existing codes, and
removing not applicable encoding.

In the fourth step, we checked and revised the improved coding table. Another 100
records were randomly selected from the sample dataset. Three coders used the pol-
ished coding tables to encode them to test the feasibility, and record any situations
that could not be clearly coded. The coding results were checked for consistency, and
the coding consistency rates of the four improved coding tables were 78%, 98%, 84%,
and 71%, respectively. There were no situations in this coding that the coders thought
could not be clearly coded, but some valuable details were found to help interpret the
analysis results. For records with inconsistent coding, further discussions were con-
ducted with the participation of the fourth coder, and a consensus result was reached.
On this basis, the idea of discrimination is further clarified, which is reflected in the
name and definition of the code, and the final code table is formed.

In the fifth step, one coder completed the coding of the sample dataset. After that, 100
records are randomly selected from the coded data, and the second coder uses the final
coding table for coding to consistently check the coding results of the first coder. The cod-
ing consistency rates in Tables 2, 3, 4 and 5 are 88%, 84%, 100%, and 92% respectively,
indicating that the encoding is reliable and stable.

Results
Mentioning elements of policy document mentions to scholarly papers

As shown in Table 6, there are 5 first level types and 17 s level types of mentioned ele-
ments of scholarly papers in the policy documents. The classification was based on the
content structure of scholarly papers.

The content mentioned in the first three categories of scholarly papers is relatively
evenly distributed, all above 20%, of which the category of ME3. Summarized con-
tent is the most common, accounting for 26.9%, followed by ME2. Fragment content
(23.4%) andME1. Major content (22.3%). The category of ME4. Pure link refers to the
policy document mentioning scholarly papers with a clear reference form, but the spe-
cific location of the scholarly paper cannot be found in the main body of the policy
document, and the subsequent mentioning location and motivation cannot be specified.
According to the analysis, it appeared 86 times, accounting for 13.6%. This category
is associated with ML11. No mention in the location code table, a total of 70 pieces of
data. MES. Unable to determine means that the scholarly paper mentioned in the policy
document has a clear reference form, location and motivation, but it is impossible to
determine which part of the scholarly paper is mentioned in the policy document. There
were 87 articles, accounting for 13.8%.

Among the sub-categories, the most frequently mentioned are ME1.4 Conclusion
(15.9%), ME3.1 Summarized theme (12.4%) and ME2.6 Incomplete paragraph (10.7%).
The ME1.4 Conclusion andME3.1Theme are easier to understand, while ME2.6 Piece of
paragraph refer to one or two sentences or information points in the scholarly papers that
are mentioned in the policy document, in the form of original sentences or rewrites. It can
be seen that the reference to scholarly papers in policy documents pays more attention to
the research content of scholarly papers, and the content is more likely to mention scholarly
papers that have a practical effect on the policy document itself.
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Table 2 Mentioned element of policy document mention

Code Definition
MEI1. Major content The mentioned element is one of the major contents of the scholarly
paper
MEI.1. Title The complete title of the scholarly paper
MEI1.2. Abstract The complete or excerpted abstract (in case of article), or brief intro-
duction (in case of monograph or other types of scholarly paper)
MEL.3. Method The research methods (or models) of the scholarly paper
MEI!.4. Conclusion One or several of the conclusions of the scholarly paper
MEL.5. Discussion The contents in the discussion part of the scholarly paper
ME2. Fragment content The mentioned element is fragment pieces of the scholarly paper
ME2.1. Opinion The viewpoints in the scholarly paper other than the main conclusions
ME2.2. Concept Terms or concepts that are proposed in the scholarly paper
ME2.3 Data Data that appear in the scholarly paper
ME2.4 Figure/Table Part or entire Figure/Table in the scholarly paper
ME2.5. Paragraph in General Summarization of certain paragraph in the scholarly paper
ME2.6. Piece of paragraph One or several sentences in the scholarly paper, either in the original
expression or expressed in a different way
ME2.7. Tools Experimental tools, software, websites or databases that are used
ME3. Summarized content Summarization of the scholarly paper rather than mention specific
content
ME3.1. Summarized theme Summarized theme of the scholarly paper, usually the core research
topic
ME3.2. Summarized pieces Summarized pieces of the scholarly paper, including the perspective,

part of the article, or other aspects, for example, it starts with “these
models think that ...”

ME3.3. Summarized as a whole =~ Summarized the whole content of the scholarly paper, for example, it
starts with “someone has studied ...”

ME4. Pure link Only link to the scholarly paper with no mentioned text elements
MES. Unable to determine Unable to determine confidently what element was mentioned

Table 3 Mentioning form of policy document mentions

Code Definition

MF1. References Cite scholarly papers in the form of standard academic paper ref-
erences and list references, with footnotes or endnotes possible
in the body of the policy document

MEF2. Footnotes or endnotes Note scholarly papers in footnotes and endnotes in the form of
standard academic paper references, not included in the refer-
ences list

MEF3. List at the bottom or in appendix  Listed at the bottom of a chapter or policy document, or in an
appendix in the form of an academic paper reference, and not
included in the references list

MF4. Identifiable elements mentioned  One or more features such as title, DOI, or first author of the
in the body text scholarly paper is mentioned in the text of the policy document,
and the scholarly paper is not included in the reference list
MFS5. Hyperlink Mention scholarly papers as hyperlinks in the text of the policy
document, not present in the reference list
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Table 4 Mentioning location of policy document mentions

Code Definition

MLI1. Abstract The summary part of the policy document, generally corresponding to
the Technical summary

ML2. Review Including background, significance, current situation, purpose and
innovation points, etc., generally corresponding to the Introduction,
Background, and other parts

ML3. Methodology Including research process elaboration, model and methods used, data
processing methods, etc., generally corresponding to the Method,
Data, and Model

MLA4. Expounding It includes the explanation of the concept, the description of the theo-
retical basis, the argument of the point of view, the discussion of the
topic, and the case analysis

MLS. Results and countermeasures According to the results of the discussion or the summary of data, the
countermeasures, suggestions, standards, laws, and regulations put
forward for the topic, and the implementation plan, measures, steps,
or operation guide for relevant work, they are clearly expressed and
sequenced

ML6. Summary It appears in the summary or discussion section that summarizes the
article and generally does not propose new concepts, methods, or
conclusions, which generally correspond to the Conclusion and

Discussion

ML7. Column A separate fixed section of a policy document as distinct from the text

MLS. Acknowledgment The acknowledgments section of the policy document

ML9. Appendix The appendix part of the policy document, which generally corre-
sponds

to the Annex or Appendix

ML10. Recommended content The recommended reading list at the end of the policy document,
generally corresponding to sections such as Further reading or
Recommendation

ML11. No mention The policy document does not mention any element of scholarly
paper, so it is impossible to determine where it is mentioned

ML12. Other situations Other situations that do not belong to the above ten mentioned loca-
tions

Mentioning form of policy document mentions to scholarly papers

The statistical results of the forms of references to scholarly papers in policy documents are
shown in Table 7. From Table 7, it can be seen that formal references are the most domi-
nant form of mentions, accounting for 72%. Besides, there are other forms of mentions
as well. Mentions in the form of footnotes and endnotes are also more common in policy
documents, with a percentage of 19%. List at the bottom or in appendix references account
for 6.7%. Identifiable elements mentioned in the body text accounted for 1.6%. In addition,
4 hyperlinked references appear, accounting for 0.6%.

In general, the overall forms of references to scholarly papers in the policy document are
formally standardized and basically consistent with the form of citation mentions, of which
the three forms of standardized references, footnotes and endnotes, and hyperlinks together
account for 91.7%. The standardized mentioning forms provide convenience for database
capturing and improve the correct identification rate.
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Table 5 Mentioning motivation of policy document mentions

Code

Definition

MMI. Acknowledgeable reference

MML1.1. State the source of the mentioned theory

MML1.2. Explain the data processing

MM1.3. State the source of mentioned examples

MM .4. State the source of mentioned topic

MML1.5. State the source of mentioned concept

MM1.6. State the source of the mentioned data

MM1.7. State the source of the mentioned graphs
and methods

MML1.8. State the source of the mentioned infor-

mation

MM2. Persuasive reference

MM2.1. Support the argument by using examples

MM2.2. Support the argument by listing relevant
work

MM23. Constructive reference
MM3.1. Basis for reasoning

MM3.2. Material of meta-analysis

MM4. Informative reference

MMA4.1. Provide background information

The policy document mentions the content of the
scholarly papers, and the source scholarly papers
are marked to support the mentioned content.
Different content can be divided into more refined
motivations for mentioning

Indicate the source of the theories, viewpoints, and
conclusions reached after summarizing several
studies mentioned in the policy document

Indicate the source of scholarly papers in the research
process or data processing part of the policy docu-
ment to justify the research method

Indicate the source of the examples mentioned in the
policy document

Indicate the source of the scholarly papers supporting
a particular topic in the policy document. The topic
often has unclear sentence structure and incomplete
subject, verb, and object

Indicate the source of the scholarly papers supporting
a particular concept in the policy document

Indicate the source of scholarly papers for the data
mentioned in the policy document

Indicate the source of scholarly papers for the graphs
and methods mentioned in the policy document

Indicate the source of scholarly papers for the objec-
tive facts, characters and proper terms mentioned in
the policy document

Enhance persuasiveness by citing relevant scholarly
papers to support the arguments presented in the
policy document, including two types:

Including two cases, one is that the policy document
explicitly indicates “for example” in form, and
the other is that the content of scholarly papers is
implicitly used as an example to support the argu-
ment

The content of the scholarly paper supports the argu-
ments presented in the policy document, neither in
form nor in content as examples listed in the policy
document

Scholarly paper is an integral part of policy docu-
ments, including two types:

Based on the content of scholarly papers, and then
put forward new ideas

The data and models in the mentioned scholarly
papers are analyzed as one of the research contents
in the policy document

Mentioned scholarly papers have a role in policy
documents, including three types:

Point out relevant literature for readers to understand

more background knowledge. The typical format is
“See...”
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Table 5 (continued)

Code Definition

MM4.2. Provide complementary material Academic outcomes are supplementary material
to the main body of the policy document and are
intended to provide extended reading material,
often appearing in a separate recommendation list

MM4.3. Help to locate relevant studies Policy documents trace the origins of different
research ideas by referring to scholarly papers, or
locating them in different fields of view, acting as a
turning point or linking the past

MMS5. Unable to judge Unlike the above four motivations, the scholarly
papers mentioned have no explicit role in the policy
document

MMS5. 1. Incidental references Is not directly cited by the policy document, but is a

citation in scholarly paper or report contained in the
policy document

MMS5.2. Pure reference without context The policy document does not mention any elements
of scholarly papers, so the motivation for mention-
ing them cannot be determined (In most cases, the
scholarly papers are only in the references.)

Mentioning location of policy document mentions to scholarly papers

The policy papers are well structured, but not all of them follow the IMRaD structure (i.e.,
Introduction, Methods, Results, and Discussion—with the literature and background incor-
porated into the Introduction). In addition to the parts similar to the structure of research
articles, other parts of policy documents also mention scholarly papers. A total of six rare
mention positions were found in this study during the coding process. One of them is the
column section (ML7. Column), in which scholarly papers appear in the column section
in two cases, one is as a separate presentation of scholarly papers, and the other is similar
to the thesis statement, except that it is placed in the column position. The second is the
acknowledgments (ML8. Acknowledgment); the third is the appendix (ML9. Appendix);
and the fourth is the recommendation content (ML10. Recommended content). The recom-
mendation list section often appears at the end of the policy document, where information
such as the title and links to the scholarly results or other policy documents will appear.
The last two are in the ML12. Other situations category of the coding sheet, one is the pref-
ace of the policy document; the other one is the glossary.

ML11. No mention corresponds to the mentioned element is ME4. Pure link, and such
mentioned scholarly paper cannot be identified with mentioning location and mention
motivation.

The results of the study on the citation location of the papers showed that the citations
in different locations have different citation values. Among them, citations appearing in the
introduction and literature review sections tend to lay the foundation for new research; cita-
tions appearing in the methods and experimental sections are used to support the methodo-
logical design as well as the implementation; citations appearing in the discussion and con-
clusion sections are used by research scholars to relate their findings to the conclusions of
the cited literature and to provide explanations for any possible discrepancies. These four
characteristics suggest that citations appearing in the Introduction, Literature review, Meth-
ods, and experimental sections are more important and contribute more to the recognition
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Table 6 The proportions of mentioned element

Code Pro- Code Pro- Code Proportion
portion portion
ME]1. Major 22.3% ME2. Fragment content 23.4% ME3. Summarized content ~ 26.9%
content
ME1.1. Title 32% ME2.1. Opinion 4.1% ME3.1. Summarized theme 12.4%
MEL.2. Abstract 0.2% ME2.2. Concept 1.3% ME3.2. Summarized pieces  7.5%
MEL1.3. Method 22% ME2.3 Data 3.5% ME3.3. Summarized as a 7.0%
whole
MEL1.4. Conclu-  159% ME2.4. Figure/Table 0.3% ME4. Pure link 13.6%
sion
MEL.5. Discus- 0.8% ME2.5 Paragraph in 32% MES. Unable to determine  13.8%
sion general
ME?2.6. Piece of para- 10.7%
graph
ME2.7 Tools 0.3%

of important citations than citations appearing in other locations. This also suggests that
important citations can be identified and the citation value of papers can be distinguished
based on the distribution of citation positions of the cited literature in the cited literature
(Bertin et al., 2015; Ding, et al., 2013). The statistical result of the mentioning location
of the policy document mentions show that nearly half of the scholarly papers have the
highest percentage of mention positions appearing in the ML4. Expounding. The MLA4.
Expounding section includes the elucidation of concepts, description of theoretical foun-
dations, argumentation of ideas, discussion of topics and case studies. The next highest
percentage of scholarly papers appeared in the ML2. Review section with 22.6%, and only
3.5% appeared in the ML3. Methodology section.

The difference between MLS5. Results and countermeasures and ML4. Expounding is
that the ML5. Results and countermeasures is a clear and orderly content given by policy
document. When analyzing the mentioning location, the location of mentions can also be
determined by the exclusion method since review, method, and result are easier to judge
compared with that of exposition (Table 8).

Motivations of policy document mentions

The mention motivation is determined by combining the content of the context of the
policy document and the mentioned content of the scholarly paper. It can be divided into
five categories (Table 9), with 21% of the MM1. Acknowledgeable reference and 41.2%
of the MM2. Persuasive reference, which are the most frequently mentioned categories of
motivation. MM3. Constructive reference accounted for 7.5%, MM4. Informative reference
accounted for 18.3%, and the last type MMS5. Unable to judge accounted for 11.6%. The
results support the conclusion of Newson and colleagues (2018):

Sometimes, the role individual publications played in the policy process was explicitly
stated, while in other cases it was only possible to say with certainty that the publica-
tion was cited to establish credibility for the argument being put forward in the policy
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Table. 7 .The proportions of Code Proportion (%)
mentioning form

MF1. References 72.3

MF2. Footnotes or endnotes 18.8

MF3. List at the bottom or in appendix 6.7

MF4. Identifiable elements mentioned in the body 1.6
text

MFS5. Hyperlink 0.6

document. Research was also sometimes used to support statements that were tangential
and not relevant to the overall policy direction.

MM1. Acknowledgeable reference includes 8 sub-categories, and the MM1.6 State the
source of the mentioned data appeared the most, which appeared 28 times, accounting for
4.5%.

MM2. Persuasive reference means the motivation of a policy document mentioning schol-
arly papers to support the arguments it puts forward. In order to further clarify the motivation,
argumentation citations look for similarities and differences in content and form, and from the
perspective of whether they support the argument through examples, Subdivide supporting
arguments into example arguments and non-example arguments. Among them, MM2.2. Sup-
port the argument by listing relevant work appeared more frequently, accounting for 30.4%,
while MM2.1. Support the argument by using examples accounted for 10.8%.

MM3. Constructive reference means a policy document’s reference to scholarly paper
because the content of the scholarly paper is one of the components of the policy document.
The MM3.1. Basis for reasoning accounted for 5.1%, which state the policy document was
based on the content of scholarly papers, and then put forward new viewpoints or conclusions.
And when the content of scholarly paper is one of the research objects of the policy document,
the mention motivation is MM3.2. Material of meta-analysis. This type of mention motivation
accounted for 2.4%. It should be noted that the meta-analysis in this motivation code table is
different from the meta-analysis method as a quantitative analysis method. The meta-analysis
here refers to the content of the scholarly paper mentioned as one of the research contents of
the policy document, such as in the policy document. The research method collection table of
the research methods mentioned in the table, in which the mention motivation of the scholarly
papers of each research method source is the meta-analysis.

MM4. Informative reference includes 3 sub-categories, accounting for 18.3% in total. In
the process of motivation analysis, it is hard to tell the difference between MM4.1. Provide
background information and MM4.3. Help to locate relevant studies, and it is necessary to
analyze the context in which scholarly papers are mentioned. The results have a link or turn-
ing point in the policy document, are used to locate or trace the research point of view, and the
mention motivation is classified as MM4.1. Provide background information. When the schol-
arly paper mentioned in the recommendation list of policy document, the mention motivation
is to provide extended reading materials, so the motivation is classified as MM4.3. Help to
locate relevant studies.

MMS5. Unable to judge is 2 sub-categories, which are MM5.1. Incidental citations (0.5%)
and MMS5.2. Pure reference without context (11.1%). MMS.2. Pure reference without context
is associated with data where the mention content is ME4. Pure link, and the mentioning loca-
tion is ML11. No mention.

In the coding process, the two motivations of MM2.2. Support the argument by listing rel-
evant work and MM 1.4. State the source of mentioned topic are distinguished by the location
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Table 8 The proportions of mentioning location

Code Proportion (%) Code Proportion (%)
MLL1. Abstract 0.6 ML7. Column 24
ML2. Review 22.6 MLS. Acknowledgment 0.3
ML3. Methodology 35 ML9. Appendix 22
MLA4. Expounding 47.4 ML10. Recommended content 33
MLS5. Results and counter- 3.8 ML11. No mention 12.2
measures
ML6. Summary 14 ML12. Other situations 0.2

and context mentioned in the policy document. The argument is often a complete sentence
proposed in the policy document. Unlike arguments in argumentative papers, a fact or a con-
clusion in this study counts as an argument. The topic of the policy document expresses a
single word or part of a sentence. This form of expression can be summarized as incomplete
subject-verb-object, but this is not a necessary condition for judgment.

Discussion and conclusions

To our best knowledge, this study is the first investigation on the underlying process of
policy document mentions by looking at the details of how scholarly papers are mentioned.
The policy document mentions have two major differences compared with mentions from
other platforms (Social bookmarking tools; Microblogging tools; Blogs; Wikis): the men-
tions are stable and not easy to disappear and compared with the authors of the policy doc-
ument, the organization that published the policy document is more important and can be
analyzed in various ways. Meanwhile, the same aspects of these different types of mentions
are the existence of time gap and the disciplinary differences (Fang, et al., 2020; Tahamtan
& Bornmann, 2020; Tattersall & Carroll, 2018; Thelwall, 2017). In this study, we found
the policy document mentions have some unique characteristics in the mentioning location
and mentioning motivation. For instance, mentions may occur in a specific column in the
text, or in the acknowledgment, appendix, and recommendations section. The study used
content analysis methods to delve into policy documents and mentioned scholarly papers,
and identified the mentioning form, mentioned element, mentioning location and mention-
ing motivation for the sample dataset.

(1) The most frequently mentioned element of scholar paper in the policy documents is
the conclusion (ME1.4) of which the percentage is 16%. It is followed by the summarized
theme (ME3.1) of which the percentage is 12% and piece of paragraph (ME2.6) of which
the percentage is 11%. In general, the mentioned elements were classified into 5 first level
categories and 17 s level categories. The major content (ME1), fragment content (ME2)
and summarized content (ME3) were of similar percentage around 23%. Meanwhile, pure
link (ME4, percentage is 14%) was also observed where no content was mentioned.

(2) Majority (MF1, percentage is 72%) of policy document mentions to scholar paper
occurred in the reference list. This makes policy documents mention significantly different
from Twitter mention or Facebook mention in that it has long pages and conforms mostly
to the standards of citations. Nevertheless, several other types of mentioning forms were
also observed among which 19% occurred in footnotes or endnotes (MF2). The mention
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Table 9 The proportions of mention motivation

Code Pro- Code Proportion
por- (%)
tion
(%)

MMI1. Acknowledgeable reference 21.0  MM3. Constructive reference 7.5

MML.1. State the source of the mentioned theory 4.1 MM3.1. Basis for reasoning 5.1

MM1.2. Explain the data processing 1.3 MM3.2. Material of meta- 24

analysis

MM1.3. State the source of mentioned examples 3.8 MM4. Informative reference  18.3

MM .4. State the source of mentioned topic 2.4 MM4.1. Provide background 9.4

information

MML.5. State the source of mentioned concept 1.3 MM4.2. Provide complemen- 5.2

tary material

MML.6. State the source of the mentioned data 4.5 MM4.3. Help to locate rel- 3.7

evant studies

MM1.7. State the source of the mentioned graphs 1.6 MMS. Unable to judge 11.6

and methods

MM1.8. State the source of the mentioned informa- 2.1 MMS5.1. Incidental references 0.5
tion
MM2. Persuasive reference 41.2 MMS5.2. Pure reference with-  11.1
out context
MM2.1. Support the argument by using examples ~ 10.8

MM2.2. Support the argument by listing relevant 30.4
work

[73E8

could occur at the end of a chapter or “”in the appendix of policy document, or even in the
body. Few of the mentioned scholarly papers were in form of links.

(3) The most frequently mentioning location is the expounding (MLS, percentage is
47%) part of the policy document. It is followed by the review (ML2, percentage is 23%)
section. In total, there were 10 types of identified mentioning locations. In addition to the
expounding and review sections, scholarly papers could also be found in the methodology
part (ML3, percentage is 3.5%), in the results and countermeasure part (ML5, percentage
is 3.8%), and even in the appendix (ML9, percentage is 2.2%), column (ML?7, percentage is
2.4%) or acknowledgement (MLS8, 0.3%).

(4) It was identified 4 first level categories and 15 s level categories of motivations.
Persuasive reference (MM2, percentage is 41%) is above all the most commonly seen type
of motivation, and is followed by acknowledgeable reference (MM1, percentage is 21%),
informative reference (MM4, percentage is 18%) and constructive reference (MM3, per-
centage is 7.5%). For records that cannot be judged (percentage is 11%), it is mainly due to
the pure reference without any context.

In summary, most policy document mentions have truly made use of the content of
scholarly paper, in the critical part of policy document, and been aimed to improve its per-
suasion and reliability. In this regard, policy document mentions indeed could reflect the
impact of scholarly papers on policymaking. Moreover, this study has revealed in detail
where, how, and why scholarly papers are mentioned by policy document, and hence has
revealed the underlying process of policy document mentions. This has provided a better
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understanding of how policy document mentions can play an effective role in science and
technology communication and evaluation.
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