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Abstract
In this study we investigated whether open access could assist the broader dissemination of 
scientific research in Climate Action (Sustainable Development Goal 13) via news outlets. 
We did this by comparing (i) the share of open and non-open access documents in dif-
ferent Climate Action topics, and their news counts, and (ii) the mean of news counts for 
open access and non-open access documents. The data set of this study comprised 70,206 
articles and reviews in Sustainable Development Goal 13, published during 2014–2018, 
retrieved from SciVal. The number of news mentions for each document was obtained 
from Altmetrics Details Page API using their DOIs, whereas the open access statuses were 
obtained using Unpaywall.org. The analysis in this paper was done using a combination 
of (Latent Dirichlet allocation) topic modelling, descriptive statistics, and regression anal-
ysis. The covariates included in the regression analysis were features related to authors, 
country, journal, institution, funding, readability, news source category and topic. Using 
topic modelling, we identified 10 topics, with topics 4 (meteorology) [21%], 5 (adaption, 
mitigation, and legislation) [18%] and 8 (ecosystems and biodiversity) [14%] accounting 
for 53% of the research in Sustainable Development Goal 13. Additionally, the results of 
regression analysis showed that while keeping all the variables constant in the model, open 
access papers in Climate Action had a news count advantage (8.8%) in comparison to non-
open access papers. Our findings also showed that while a higher share of open access 
documents in topics such as topic 9 (Human vulnerability to risks) might not assist with 
its broader dissemination, in some others such as topic 5 (adaption, mitigation, and legisla-
tion), even a lower share of open access documents might accelerate its broad communica-
tion via news outlets.

Keywords  News media · Open access · SDG 13 (Climate Action) · Topic modelling · 
Altmetrics

 *	 Tahereh Dehdarirad 
	 Tahereh.Dehdarirad@chalmers.se

1	 Department of Communication and Learning in Science, Chalmers University of Technology, 
Hörsalsvägen 2, 41296 Gothenburg, Sweden

2	 Swedish School of Library and Information Science, University of Borås, Allégatan 1, 
50332 Borås, Sweden

http://orcid.org/0000-0003-2529-962X
http://crossmark.crossref.org/dialog/?doi=10.1007/s11192-021-04095-7&domain=pdf


8110	 Scientometrics (2021) 126:8109–8128

1 3

Introduction

News outlets play an important role in increasing the public’s knowledge, engagement 
with, and understanding of complex subjects in science, technology and policy. They are 
also influential communicators of Sustainable Development Goals (SDGs), such as cli-
mate change (Boykoff & Luedecke, 2016). According to a survey by Andı (2020), online 
news was the second most popular news source for climate change issues across 40 coun-
tries studied. Science journalists who work for news media outlets could provide an inter-
face between researchers and the public. They can make complex climate change topics 
accessible and understandable to the general public, whilst still being scientifically accu-
rate. However, there might be issues with how the media portrays topics such as climate 
change (Brownell et al., 2013). For instance, the results of some studies have shown that 
news media tends to focus on dramatic topics such as the ozone hole, extinction of spe-
cies (Mazur, 1998), or hurricanes (Boykoff & Roberts, 2007). As another example, the 
media portrays climate change issues as uncertain or as a controversy, presenting both 
sides as equally credible (Somerville & Hassol, 2011; Brüggemann & Engesser, 2017). 
Science communication by journalists can also be impeded by factors such as journalist’s 
misunderstanding of scientists’ language and the fact that scientists and journalists have 
different agendas (Peters, 2013). Thus, the way climate change is framed by the media has 
a substantial impact on the way that it is perceived by the general public (Areia, et  al., 
2019). How the media covers climate change topics is a critical part of communicating and 
reaching the SDGs. The United Nations (UN) has acknowledged this. In September 2018, 
the SDG Media Compact was organized by the UN, to engage with the media and aim to 
increase the amount of SDGs-related news coverage.

Topics covered in the news media about climate change may not generally be strongly 
influenced by scientific evidence. However, scientists could be influential in shaping atti-
tudes on a wide range of issues when they are quoted in news coverage, especially where 
scientific opinions are central to policy debates (Swain, 2017).

The open access (OA) and open science (OS) movement is also believed to assist fast 
communication of academic research to the public, and consequently an increased level 
of public interest and policy engagement on climate change issues (Zuccala, 2010; Tai & 
Robinson, 2018). By adopting open science (OS) principles, including open access, scien-
tists may advance climate change research, especially in developing regions of the world 
where research capacity is limited (Tai & Robinson, 2018). OA climate change research 
can also have a greater societal impact when studies are communicated to both academic 
and non-academic audiences via mainstream news and social media (Wang et  al., 2015; 
Tai & Robinson, 2018). Nevertheless, problems such as OA publishing costs and a lack of 
transparency regarding publication fees have been raised (Jahn & Tullney, 2016).

While several studies have investigated the coverage of climate change issues in the 
news outlets (Boykoff & Roberts, 2007; Schmidt et  al. 2013; Brüggemann & Engesser, 
2017; Areia, et al., 2019; Vu et al. 2019), few studies have examined the news coverage of 
climate change research, whilst investigating the open access status of scientific articles 
cited by news outlets (Tai & Robinson, 2018; Dehdarirad et al., 2020). This study extends 
the later line of research by comparing the share of OA versus Non-OA articles, as well as 
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OA types in different identified topics in Climate Action (SDG131) in news outlets. Fur-
thermore, when comparing OA and non-OA documents in SDG 13 regarding news counts 
received, it controls for a combination of important factors, that according to the literature, 
were found to be associated with news counts received by an article.

Therefore, this article aims to:

	 (i)	 Identify the topics being studied in papers on Climate Action during 2014–2018, 
and to study their coverage by news media.

	 (ii)	 Investigate the share of OA and non-OA papers, as well as OA types (green, gold, 
hybrid, bronze), in the identified topics, and to compare them (OA versus non-OA; 
OA types) in terms of news counts.

	 (iii)	 Compare OA and non-OA papers in SDG 13 regarding the number of news counts 
received while controlling for several covariates.

Methodology

Data collection and processing

The data set of this study comprised 70,206 articles and reviews in SDG 13 (Climate 
Action) published from 2014 to 2018, retrieved from SciVal in June 2020. The following 
steps were taken to obtain the data set. First, SciVal was used to download all articles and 
reviews published during 2014-2018. This resulted in 136,171 articles and reviews in SDG 
13. In the next step, the OA type (Bronze, Gold, Green, Hybrid or blank if not found) and 
OA statuses (OA, Non-OA) of the documents were obtained from Unpaywall using their 
DOIs. As 7233 documents did not have any DOIs, they were removed from the sample, 
reducing the dataset to 128,938 documents. The number of news mentions for each docu-
ment was obtained from Altmetrics Details Page API, using their DOIs. Of the total num-
ber of DOIs queried, 71,043 (56 %) received at least one altmetrics event. Python was used 
to query both the Unpaywall API and Altmetrics Details Page API. Finally, the abstracts 
of documents were downloaded from Scopus. After removing the documents without 
abstracts, our data set comprised 70,206 articles and reviews, which were used for further 
analysis.

Data analysis and procedures

Topic modelling

The Natural Language Toolkit (NLTK) and Gensim Python packages were used to pre-pro-
cess and perform topic modelling. Topic modelling is an application of machine learning 
that can discover latent themes or topics within a corpus by grouping clusters of associated 
words (Cain, 2016). Latent Dirichlet allocation (LDA) is one of the most widely mining 
methods. It is a generative probabilistic model that tries to find groups of words that appear 

1  The United Nations has set up 17 Sustainable Development Goals (SDGs) in relation to social, economi-
cal and environmental aspects of sustainability. SDG13 (Climate Action) aims take urgent action to combat 
climate change and its impact.
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frequently together across different documents. These frequently appearing words repre-
sent topics, assuming that each document is a mixture of different words. The input to an 
LDA is the bag-of-words model (Raschka & Mirjalili, 2019).

Topic modelling was done on the abstracts of the data set. The first step was pre-pro-
cessing, which entails removing stop words, special characters and lowercasing the text, 
as described by Guo et al. (2017). It also included lemmatization and creating bigrams and 
trigrams (i.e. words that co-occur in a meaningful way). The bigrams and trigrams were 
built by setting the parameters for minimum occurrences (at least five times) and thresholds 
(10). NLTK was used to remove the stop words, while Gensim package was used to do the 
rest of the above-mentioned steps. The next step was to set conditions for which words to 
be analysed by the model. In our case, the words that occurred at least ten times and had a 
minimum of three characters were considered for topic modelling. To fit the model, we set 
the three following key parameters: components (number of topics), max_iter (the number 
of iterations the model runs) and learning_decay (the rate at which previous iterations are 
“forgotten”). To get a better estimation of optimal parameters for the model, we did a grid-
search which checks all possible combinations of chosen parameters and returns the opti-
mal parameters in the specific case. To decide about the number of topics in this paper, the 
results obtained in the last step were supplemented by consulting a senior researcher with 
subject knowledge in climate change. By doing so, the result was reviewed, and the number 
of topics altered until a satisfactory result was achieved. To label the topics, the definitions 
of SDG13 provided by UN Environment Programme and Rahimi et al. (2020), were used.

Descriptive statistics

Relative share of OA and OA types2 in each topic  The relative share of OA in each topic is 
calculated using the below formula:

Relative share of OA in each topic= X/Y
Where X is equal to:

And Y is equal to:

Using the relative share, we were able to normalize the number of OA documents in 
each topic by the total number of OA documents in the whole studied data set.

The relative share of OA types in each topic is calculated using the below formula:
Relative share of OA types in each topic=X/Y
where X is equal to:

X =
The number of OA documents in each topic

The number of documents in each topic
∕

Y =
The number of OA documents in the whole set

The total number of documents

2  OA types: bronze, gold, green, hybrid. Bronze publications are those articles made available freely to 
read on the publisher’s website, without an explicit Open license (Piwowar et al., 2018). Publications pub-
lished in a full open access journal are called Gold OA. Green publications are those where a preprint ver-
sion of the article is made available in, for example, an institutional repository (Holmberg et al., 2020). In 
the hybrid OA model, publishers publish OA articles in closed‑access scholarly journals, after authors have 
paid article processing charge (APC) (Kanjilal & Das, 2015).
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And Y is equal to:

Using the relative share, we were able to normalize the number of documents for each 
OA type in each topic by the total number of documents for each OA type in the whole 
studied data set.

Geometric mean of news counts  The geometric mean3 of news counts was used to com-
pare the number of news counts received by: i) the identified topics and ii) by OA and Non-
OA documents and OA types in the identified topics.

The reason for choosing the geometric mean is that altmetrics counts are highly skewed. 
Thus, calculating the arithmetic mean of a set of scores does not give the best measure of 
central tendency. This is because the result may be dominated by a few high scores rather 
than reflecting typical values. The (offset) geometric mean is a better alternative (Thelwall, 
2021).

Regression analysis

Regression model  To compare the number of news counts by OA and Non-OA documents, 
we performed the Roust Linear regression analysis. To choose the right model for our data 
set, several steps were taken. We first transformed the dependant variable of this study using 
Ln (1+X), where X is the number of news counts received per article. This log transforma-
tion was used to reduce the skewness in the news counts data. Then, we fitted a linear regres-
sion model (LM). After checking the assumptions associated with linear regression models, 
we realized that the regression residuals in both models suffered from heteroscedasticity. 
The results of Studentized Breusch-Pagan test also confirmed the existence of heteroscedas-
ticity in the model (p-value < 2.2e−16).

One approach to deal with heteroscedasticity is to use weighted or generalized least 
squares, where weightings are used to capture changes in variance (Carroll & Ruppert 
1988). In this paper we used the first method, a weighted least square regression. To do 
this, we fitted a robust linear model (RLM) using lmrob function from the R package 
robustbase (Maechler et al., 2020). This technique does not require additional distributional 
assumptions, in contrast to multilevel modelling, and hence is safer (Thelwall, 2020). The 
lmrob function computes an MM-type regression estimator as described in Yohai (1987) 
and Koller and Stahel (2011). Amongst the robust estimation methods, MM-estimators 
have become increasingly popular and are perhaps now the most commonly employed 
robust regression technique (van den Boogaart et  al., 2020; Yu & Yao, 2017; Andersen, 
2008).

X =
The number of documents for each OA type in each topic

The number of documents in each topic

Y =
The number of OA documents for each OA type in the whole set

The number of documents in the whole set

3  For this, add 1 to the scores, take the natural log, take the arithmetic mean of these log‐transformed 
scores (Thelwall, 2021). [(i.e. Ln (1+news count)]
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Dependant, independent and control variables  In the regression model, the Ln (1+news 
counts) was considered as the dependant variable, whereas the OA status was considered 
as the independent variables. The log transformation was used to reduce skewing. Time 
since publication was considered as an offset variable. In the model, several covariates that 
might interfere the association between OA status and news counts were identified from the 
literature and entered in the regression model. The name of these covariates, their definition 
and information on how they were obtained and were entered in the regression model can 
be seen below.

Author‑related covariates

For each paper, the scientific (professional) age of all authors and the proportion of female 
authors per paper were calculated. These two variables have been shown to be associated 
with both citations and altmetrics counts as per studies on gender and altmetrics (Paul-Hus 
et al., 2015; Sotudeh et al., 2018) and on citations/altmetrics and professional age (Mishra 
et al., 2018; Dehdariard, 2020).

The scientific age of authors was calculated by using the geometric mean of citation and 
publication counts of of all authors on a paper. The number or log-transformed number of 
publications and citations of an author has been previously defined as professional or sci-
entific age of an author (Mishra et al., 2018; Andersen et al., 2019; Dehdarirad, 2020). To 
obtain the number of citations and publications for each author, we conducted a search in 
the SciVal Author Lookup API (https://​dev.​elsev​ier.​com/​docum​entat​ion/​SciVa​lAuth​orAPI.​
wadl) using authors’ IDs. In order to reduce the skewness in the data, for each paper the 
geometric mean of citations and publications of all authors were calculated.

To calculate the proportion of female authors per paper, we first identified the gender of 
authors on a paper. To identify the gender of authors, Gender API (https://​gender-​api.​com/) 
was used. The API provides the gender (male, female, or unknown), the number of names 
used to determine the gender and its accuracy (Santamaría & Mihaljević, 2018). In cases 
of gender-neutral, unknown, initials or where the accuracy was lower than 80%, the names 
were checked manually using internet searches. Of the total 175,535 unique authors, the 
gender of 245 unique authors in 33 papers were remained unidentified. The female propor-
tion for these 33 papers was regarded as missing values in the regression model.

Journal‑related covariates  Regarding journal characteristics, journal impact as SNIP 
(Source Normalized Impact per Paper) and being a mega journal were considered, as they 
have been shown to be important factors for altmetrics counts (Didegah et al., 2018; Deh-
darirad & Didegah, 2020; Dehdarirad, 2020). For each article, the SNIP values were down-
loaded from SciVal. In order to determine whether a journal was mega journal or not, we 
used the list provided by Spezi et al. (2017). A mega journal is a peer-reviewed open access 
journal that covers a broad coverage of different subject areas and uses article processing 
charges to cover the costs of publishing. It publishes manuscripts that present scientifically 
trustworthy empirical results, without asking about the potential scientific contribution prior 
to publication (Björk & Catani, 2016; Spezi et al., 2017).

Institution‑related covariates  For each paper, university reputation was measured using 
the Times Higher Education (THE) Ranking. In our study, a binary variable was created 
which showed whether a top rank university existed in the affiliation list on a paper (1) or 

https://dev.elsevier.com/documentation/SciValAuthorAPI.wadl
https://dev.elsevier.com/documentation/SciValAuthorAPI.wadl
https://gender-api.com/
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not (0). In this study, by top rank we mean those universities that according to the THE are 
ranked as group 1 (1-200). THE includes more than 1500 universities across 93 countries 
and regions. The universities are ranked based on teaching, research, citations, industry 
income and international outlook. Then, for each university, an overall score is calculated 
based on the five previously mentioned indicators. The universities are then categorized into 
10 groups based on their ranks (see Table 1).

Country‑related covariates  International collaboration and the proportion of top countries 
on a paper were the covariates for this section. International collaboration was measured as 
the number of countries listed on a paper. The proportion of top countries for each paper was 
calculated from the point of view of the gross domestic expenditure on research and devel-
opment (R&D) [GERD]. GERD is defined as the total expenditure (current and capital) 
on R&D carried out by all resident companies, research institutes, university and govern-
ment laboratories, etc., in a country, during a given period. For each country, we obtained 
the %GDP (Gross Domestic Product) spent on R&D during 2014-2018 from UNESCO’s 
website (http://​data.​uis.​unesco.​org/?​query​id=​74) and calculate an average for each country. 
Then using these averaged values, we categorized the countries in four quartiles. We identi-
fied 31 countries4 in quartile 1 and considered them as top countries in terms of the %GDP 
on R&D. Then, using this list, in the next step, we calculated the proportion of top countries 
for each paper.

Funding  For each paper, a binary variable was created to show that whether a paper 
received funding (1) or not (0). To decide, we used the funding text information that was 
provided for each paper by Scopus database. Funding has been previously shown to have 
an association with the altmetrics counts of scientific articles (Álvarez-Bornstein & Costas, 
2018; Didegah et al., 2018).

Table 1   University groups and 
their corresponding ranks based 
on the THE ranking 

Group Rank

1 1–200
2 201–250
3 251–300
4 301–350
5 351–400
6 401–500
7 501–600
8 601–800
9 801–1000
10 1001+

4  These countries were Israel, South Korea, Switzerland, Sweden, Japan, Austria, Denmark Germany, Fin-
land, United States, Belgium, France, China, Iceland, Slovenia, Singapore Netherlands, Norway, Australia, 
Czech Republic, United Kingdom, Canada, Estonia, Italy, Hungary Malaysia, Portugal, New Zealand, Bra-
zil, Luxembourg, and Ireland.

http://data.uis.unesco.org/?queryid=74
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Readability covariates  For readability we used ‘abstract readability’ and ‘lay summary’ 
which according to previous research were found to be associated with altmetrics counts 
received or news coverage of an article (Guerini et  al., 2012; MacLaughlin et  al., 2018; 
Dehdarirad & Didegah, 2020).

Regarding abstract readability, the Flesch Reading Ease Score was used, as it is the most 
commonly used measure of text readability and it has been used in other bibliometric stud-
ies (Didegah et  al., 2018). The R quanteda package was used to calculate this score for 
each abstract. The highest possible score is 121.22 and there is no lower limit. Very com-
plicated sentences can have negative scores. The higher the score, the easier the text is to 
understand.

A lay summary is a brief summary of research that uses clear, plain language to com-
municate complex ideas and technical and scientific terms to an audience who does not 
have prior knowledge about the subject. Using a journal list provided by Shailes (2017), 
the articles were divided in two groups, those with and those without a lay summary.

News sources‑related covariate  For each article, their corresponding news sources were 
obtained from Altmetrics Details Page API using Python, as well as the number of received 
news mentions. Then using Newsflo5, the news sources obtained were categorized into Gov-
ernment, PressWiRe, National, Academic, Organization, Corporate, Consumer, Trade and 
Local. The Newsflo sources and their categories were obtained using SciVal. The definition 
of these news source categories can be seen in Table 2.

For each news source category, a binary variable was created to show whether a paper 
was mentioned by that news source category (1) or not (0).

The relationship between the existence of press releases and news coverage of scientific 
articles have been previously studied (MacLaughlin and Smith, 2018). In this paper we 
expanded this analysis by studying not only PressWiRE releases but also eight other types 
of news source categories.

Table 2   Newflo source categories used in this article and their definition

a These definitions were provided by Elsevier Research Metrics Guidebook 2019 (https://​www.​elsev​ier.​com/​
resea​rch-​intel​ligen​ce/​resou​rce-​libra​ry/​resea​rch-​metri​cs-​guide​book)

News source category Definitiona

Government News and information from governments and government departments
PressWiRe Designated press release and press wire sources, e.g. Business Wire
National News from national news sources, e.g. MSN news UK, India Times Post
Acadmic News items from educational institutions, e.g. schools and universities
Organization News from organizations such as charities, political parties, NGOs
Corporate Corporate website press release pages, e.g. McDonalds, Shell
Trade News items from designated industry, profession or technology focused sources, 

e.g. Financial Review, McKinsey Quarterly, Oil and Gas Journal
Local News from local and regional news sources, e.g. The Alaska Star, Bath Chronicle

5  Founded in 2012, Newsflo is a company that tracks over 55,000 global media sources. This company was 
acquiered by Elsevier in 2015 (https://​www.​elsev​ier.​com/​about/​press-​relea​ses/​corpo​rate/​elsev​ier-​acqui​res-​
media-​monit​oring-​compa​ny-​newsf​lo).

https://www.elsevier.com/research-intelligence/resource-library/research-metrics-guidebook
https://www.elsevier.com/research-intelligence/resource-library/research-metrics-guidebook
https://www.elsevier.com/about/press-releases/corporate/elsevier-acquires-media-monitoring-company-newsflo
https://www.elsevier.com/about/press-releases/corporate/elsevier-acquires-media-monitoring-company-newsflo
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Rest of covariates  Document type and topics of the papers were also entered in the regres-
sion model as covariates. For document type, a binary variable was created which showed 
whether a paper was an article (1) or review (0). For topics we used dummy coding. Then, 
using post-hoc test available in multcomp R package, we conducted pair-wise comparisons 
between topics regarding the mean of news counts.

Multicollinearity  Multicollinearity was examined by variance inflation factor (VIF) using 
mctest R package. The VIF is a popular test which estimates how much the variance of a 
regression coefficient is inflated due to multicollinearity in the model. As a rule of thumb, 
a VIF value that exceeds 5 or 10 indicates a problematic amount of collinearity (James 
et al., 2013). All variables had VIF values less than 4; hence no collinearity is expected (see 
Table 3).

Results

Latent topics identified in SDG13 research (2014–2018) and their coverage by news 
media

Using topic modelling, we identified ten latent topics within SDG 13 in the studied time 
period. Table 4 shows the topics, their label, top 10 terms, and the size of each topic (meas-
ured by the number of documents in each topic). The top 10 terms are based on LDAvis 
relevance ranking. As can be seen from the table, the largest topic was topic 4 (21%) which 
is about forecasting and simulating changes in weather and atmospheric activity, followed 

Table 3   VIF Multicollinearity Diagnostics for the regression model (RLM)

Variable VIF Variable VIF

OA status 1.13 Lay summary 1.13
Topic 1 2.04 Female proportion 1.06
Topic 2 2.05 Abstract readability 1.08
Topic 3 1.99 Fund 1.03
Topic 4 3.53 Geo-mean of publications 2.58
Topic 5 3.21 Geo-mean of citations 2.68
Topic 6 1.88 Top institute 1.17
Topic 7 1.99 News source category -academic 1.42
Topic 8 2.75 News source category -pressWire 1.07
Topic 9 1.67 News source category -corporate 1.14
SNIP 1.32 News source category -consumer 1.44
DT 1.06 News source category- government 1.01
Number of countries 2.02 News source category -organization 1.76
Top country 1.11 News source category-local 1.59
Number of authors 1.93 News source category-trade 2.07
Mega journal 1.16 News source category- national 2.09
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by topic 5 (18%), adaption, mitigation and legislation and topic 8 (14%), issues concerning 
ecosystems and biodiversity in the second and third place, respectively.

As can be seen from Table 4, the topics identified covered different issues such as emis-
sion of greenhouse gases, sustainable agriculture, simulating changing weather phenomena 
and protecting humans and society from diseases.

Regarding the coverage of the topics by news media, our results showed that of the 
70,206 documents, only 11,961 (17%) had received at least one mention in news media. 
Additionally, by looking at the average number of news mentions received by each topic 
(see Fig. 1), we found that topics 2, 6 and 9 received the highest news mentions compared 
to the other topics. These topics address well-known aspects of climate change such as 
emission of greenhouse gases (topic 2), melting glaciers (topic 6), and human vulnerability 
to diseases and risks (topic 9).

The share of OA versus Non‑OA documents and OA types in the identified topics 
for SDG13 between 2014–2018

Of the 70, 206 documents, 41,353 (59 %) were OA and 28,853 (41%) were Non-OA. 
Regarding OA types, of the total documents, 16,954 (24%) were gold, 10,466 (15%) were 
green, 9,171 (13%) were hybrid and 4,762 (7%) were bronze.
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Fig. 1   The Geometric mean of news counts received by 10 topics identified in SDG13 (2014–2018)
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Figure 2 shows the relative share of OA and Non-OA documents (a) as well as OA 
types (b) in different topics. As can be seen from Fig. 2a, Non-OA documents had a 
higher relative proportion in topic 5 (Adaption, mitigation and legislation), 6 (Geol-
ogy) and 7 (Extreme and changing weather phenomena), whereas OA documents had 
a higher relative share in topics 0 (Chemical ecology and plant science), 4 (Meteorol-
ogy) and 9 (Human vulnerability). In the rest of the topics the relative share of OA and 
Non-OA documents were very similar.

Regarding OA types (see Fig. 2b), while bronze OA had the highest share in topics 
0 (Chemical ecology and plant science), 3 (Oceanography and marine biology) and 8 
(Ecosystems and biodiversity), green OA had the highest share in topics 5 (Adaption, 
mitigation and legislation) and 6 (Geology). Additionally, Gold OA had a higher share 
in topics 1 (Agriculture and forestry), 7 (Extreme and changing weather phenomena) 
and 9 (Human vulnerability) in comparison to other OA types. Hybrid OA only had the 
highest share in topic 4 (Meteorology).

News mentions received by OA and non‑OA documents and OA types in identified 
topics

The results showed that 8369 (20%) of the OA and 3581(12%) of the Non-OA docu-
ments received at least one news mention. In terms of the number of news mentions 
received by OA and Non-OA documents in each topic, our findings showed that in 
all topics, OA documents on average received higher news mentions in comparison to 
Non-OA documents (see Fig. 3a).

Regarding the mean of news mentions received by different OA types, the results 
showed that in all topics except for topics 0, bronze OA received the highest average 
news mentions amongst the OA types. In topic 0 (Chemical ecology and plant science) 
hybrid OA received slightly higher average news mentions in comparison to other OA 
types (See Fig. 3b).
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Regression analysis to compare OA versus non‑OA regarding the number of news 
received in SDG 13 papers

As can be seen from the regression model in Table 5, OA papers in SDG 13 had a small 
significant news count advantage over Non-OA papers while controlling for several impor-
tant covariates. This means that by a unit of increase in OA status (moving from Non-OA 

Table 5   Results of Robust Linear regression for the comparison of OA and Non-OA papers in SDG 13 
(2014–2018) regarding news counts, having controlled for several factors

Topic 0 as reference group
Multiple R-squared: 0.66, Adjusted R squared: 0.66
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Variable Coef Exp (Coef.) Sig.

OA 0.085 1.088 < 2e−16***
Topic 1: Agriculture and forestry 0.030 1.031 <0.0001***
Topic 2: Emission and energy production 0.026 1.026 0.004**
Topic 3: Oceanography and marine biology 0.013 1.013 0.143
Topic 4: Meteorology − 0.003 0.997 0.672
Topic 5: Adaption, mitigation and legislation 0.020 1.020 0.008**
Topic 6: Geology − 0.020 0.980 0.035*
Topic 7: Extreme changing weather phenomena 0.009 1.009 0.296
Topic 8: Ecosystems and biodiversity − 0.011 0.989 0.154
Topic 9: Human vulnerability − 0.010 0.990 0.299
SNIP 0.008 1.008 0.004**
Document type − 0.028 0.972 <0.0001***
No. of countries 0.006 1.006 0.0001***
Top country − 0.024 0.976 <0.0001***
No. of authors 0.001 1.001 0.003**
Mega journal 0.000 1.000 0.998
Lay summary − 0.056 0.946 < 2e−16***
Female proportion 0.003 1.003 0.638
Abstract readability 0.000 1.000 0.093 .
Funding 0.297 1.346 < 2e−16***
Geomean of publications 0.000 1.000 0.005**
Geomean of citations 0.000 1.000 < 2e−16***
Top institute − 0.006 0.994 0.097 .
News source category: academic 0.345 1.412 < 2e−16***
News source category: pressWire 0.490 1.632 < 2e−16***
News source category: corporate 0.625 1.869 < 2e−16***
News source category: consumer 0.568 1.765 < 2e−16***
News source category: government 0.522 1.685 < 2e−16***
News source category: organization − 0.161 0.851 < 2e−16***
News source category: local 0.715 2.043 < 2e−16***
News source category: trade 1.039 2.826 < 2e−16***
News source category: national 0.864 2.372 < 2e−16***
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to OA), the estimated average of news counts received by OA papers in SDG 13 will be 
increased approximately by 8.8%.

As for the rest of covariates, SNIP, number of countries, funding and all news source 
categories (except for organization) had a positive association with the average news counts 
received by papers in SDG 13. Amongst the news source categories, SDG 13 papers had 
the highest news count advantage in trade, national and local news source categories. Inter-
estingly, there was a negative association between the news counts received by SDG 13 
papers and the organization news source category.

Lay summary, proportion of top countries (in terms of %GDP on R&D) and non- review 
papers, had also a negative association with the average news counts received by SDG 13 
papers.

As for topics, pairwise comparisons using Bonferroni’s adjustment were calculated to 
examine which topics had a significantly different average of news mentions compared to 
other topics (See Table  6).

As can been seen from Table 6, topics 4, 6, 8 and 9 had a significantly lower mean of 
news in comparison to topics 1 and 2 and 5. Additionally, topic 1 had a significant higher 
mean of news counts in comparison to topic 0.

Discussion

This study aimed to (i) identify topics being discussed in Climate Action (SDG 13) 
research in the period of 2014–2018 and compare their mean of news counts (ii) study the 
share of OA versus Non-OA papers and OA types in identified topics and compare their 
mean of news counts (iii) compare OA and Non-OA papers regarding news counts received 
while controlling for several important covariates. The findings in relation to these three 
objectives are briefly discussed below.

Regarding the first objective, our findings showed that topics 4 (Meteorology) [21%], 5 
(Adaption, mitigation, and legislation) [18%] and 8 (Ecosystems and biodiversity) [14%] 
were the three largest topics being discussed by scientists in Climate Action research in the 
period of 2014–2018. These topics together accounted for 53% of the research. However, 
when comparing topics regarding average of news counts, the results of descriptive statis-
tics showed that topic 2 (Emission and energy production), 6 (Geology) and 9 (Human vul-
nerability) had the highest average of news mentions compared to the rest of topics. None-
theless, after controlling for several covariates, the results of regression analysis showed a 
significant higher mean only for topic 2. This topic addresses one of the important aspects 
of climate change, the emission of green house gases. This finding might be related to EU 
initiatives in reducing the emission of green house gases as international obligations. This 
could potentially lead to domestic debate and consequently news coverage in the media 
(Schmidt et al., 2013).

Regarding the share of OA in the identified topics, the results showed that while Non-
OA papers had a higher relative proportion in topics 5 (Adaption, mitigation and legisla-
tion), and 7 (Extreme and changing weather phenomena), OA papers had a higher rela-
tive proportion in topics 0 (Chemical ecology and plant science), 4 (Meteorology) and 
9 (Human vulnerability). In the rest of the topics, the relative share of OA and Non-OA 
documents were very similar. As seen in the above paragraph, while topic 5 was the sec-
ond largest topic discussed by scientists, it was the second lowest topic in terms of average 
of news counts. However, after performing regression analysis, our results showed a news 
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count advantage for this topic in comparison to four other topics (i.e. 4, 6, 8 and 9). This 
finding is interesting as this topic had a higher share of Non-OA papers, but a higher aver-
age of news counts for OA papers. This finding might indicate the importance of facilitat-
ing access to research articles in broadening their societal impact via news outlets.

Regarding OA types, while bronze OA had the highest relative share of papers in three 
topics i.e. 0 (Chemical ecology and plant science), 3 (Oceanography and marine biology), 
8 (Ecosystems and biodiversity), it had the highest average of news mentions in almost all 
topics. The two exceptions to this were topics 0 (Chemical ecology and plant science) and 
9 (Human vulnerability to diseases and risks), where bronze and hybrid OA had almost a 
similar average of news counts. The latter finding is in line with Fraser et al. (2019) who 
also found the highest counts of altmetrics events for bronze OA.

The results of the regression analysis showed that while keeping all the variables con-
stant in the model, OA papers in Climate Action had a news count advantage (8.8%) in 
comparison to Non-OA papers. This finding is interesting as it might show the potential 
role of open access in fast dissemination of the scientific research in Climate Action to a 
broader community via news outlets. The finding with regard the news count advantage of 
OA papers is in line with Dehdarirad and Didegah (2020) for articles in life science and 
biomedicine, and Holmberg et al. (2020), who found OA news count advantage in some 
fields in Finish research publications.

Regarding topics, the results of pairwise comparisons showed that topics 1 (Agriculture 
and forestry) and 2 (Emission and energy production) and 5 (Adaption, mitigation and leg-
islation) had a significant higher mean of news in comparison to the majority of topics (4, 
6, 8, 9). The difference was not significant for the rest of topics. The finding about topic 1, 
might be related to the higher share of gold OA compared to other OA types in this topic 
in comparison to that in topics 4, 6 and 8. Gold OA publications might be immediately 
available through preprint repositories as policies regarding deposit location, license, and 
embargo requirements of Gold OA might be less restrictive in comparison to other types of 
OA. When comparing topics 1 and 9, both topics had a higher share of Gold OA. However, 
topic 1 had a significant higher mean of news mentions. The reason for news disadvantage 
of topic 9 might be the lowest number of scientific papers published in this topic (5%) in 
comparison to the rest of topics. As found by Haunschild et al.  (2016), research dealing 
(1980–2014) with vulnerability aspects of climate change is comparatively small compared 
to the rest of topics. The reason for higher mean of news mentions for topics 2 and 5 as 
indicated in previous research, might be that news media tends to focus more on dramatic 
topics and environmental consequences/impact of climate change (Mazur, 1998; Boykoff 
& Roberts, 2007; Schmidt et al., 2013). The finding about topic 5 is in line with Dehdarirad 
et al. (2020) who also found environmental policy as a well-developed and discussed topic 
in news and popular science magazines. This finding might be because climate change pol-
icy and mitigation covers political debates, conflicts and decisions made regarding environ-
mental issues and policies (Feldman et al., 2015; Dehdarirad, et al. 2020). Additionally, the 
media plays an important role in influencing public opinion, which in turn can influence 
political actors. As indicated by Lyytimäki (2011), the media can have a major influence 
on how the agenda is set for policy issues, such as climate change. The finding with regard 
to news disadvantage of topics 8 (Ecosystems and biodiversity) is in line with some previ-
ous research, where researchers found that the media coverage of climate issues such as 
biodiversity has been much more limited than that of other topics (Barkemeyer et al. 2013; 
Dehdarirad, et al. 2020).

Regarding the other variables controlled in the regression model, the results showed 
that SNIP, international collaboration, funding, and all news source categories (except for 



8125Scientometrics (2021) 126:8109–8128	

1 3

organization) had a positive association with the average news counts received by papers in 
SDG 13. The finding with regard to negative association of the organization news source 
category is interesting, as this news source category refers to news outlets from organiza-
tions such as political parties, NGOs and charities. The reason for this finding, as men-
tioned by previous research, might be the polarization of politics on climate change issues, 
which has been exacerbated via news outlets. This may have in turn created mistrust of 
science in society (Chinn et al., 2020; Selepak, 2018).

Conclusion

In this study we investigated whether OA could assist the broader dissemination of scien-
tific research in SDG 13 via news outlets.

Collectively, our study seems to suggest that OA can potentially contribute to a broader 
communication of SDG 13, as OA papers had a news count advantage (8.8%) over non-OA 
papers.

However, our study showed that while a higher share of OA documents in topics such as 
topic 9 (Human vulnerability to diseases and risks) might not assist in broadening dissemi-
nation, in other topics such as topic 5 (Adaption, mitigation and legislation), even a lower 
share of OA documents might accelerate its broad communication via news outlets. The 
latter topic had a high number of publications by scientists and was widely communicated 
by journalists. Thus, it seems that in topics where both journalists and scientists have simi-
lar interests, OA might be advantageous in wide dissemination of research topics in SDG 
13. However, more research is needed to corroborate this finding.

In this study we did not investigate how news outlets have framed the results of scien-
tific OA articles. However, we believe it is important as media framing can strongly influ-
ence public motivations to act or to become fatalistic (Swain, 2017). Thus, this could be a 
future line of research. As another future line of research, it would be also interesting to 
apply the methodology used in this paper to other SDGs. Finally, this study has some limi-
tations. The analysis in this paper was limited to documents which were published in the 
period of 2014–2018 (indexed in SciVal). Thus, the results obtained in this article are not 
comprehensive and caution should be advised with generalization of the results beyond the 
case studied.
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