
Academic Editor: Andrew Kirby

Received: 2 December 2025

Revised: 4 February 2026

Accepted: 6 February 2026

Published: 10 February 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Publication Patterns in Engineering: A Quantitative Comparison
of Open Access and Subscription-Based Journals
Luís Eduardo Pilatti , Luiz Alberto Pilatti * , Gustavo Dambiski Gomes de Carvalho
and Luis Mauricio Martins de Resende

Postgraduate Program in Production Engineering, Ponta Grossa Campus, Federal University of
Technology—Paraná (UTFPR), Ponta Grossa 84016-210, Brazil
* Correspondence: lapilatti@utfpr.edu.br; Tel.: +55-42-99103-3179

Abstract

We compare the publication performance of open-access (OA) and subscription-based (SB)
journals in Engineering using journal-level indicators from Scopus (CiteScore 2023 view;
data collected on 2 December 2024). We analysed 3013 active Engineering journals with
an assigned CiteScore quartile (Q1–Q4, where Q1 denotes the highest CiteScore quartile),
of which 770 are labelled OA in Scopus; the remaining journals in each stratum were
classified as SB. We stratified journals by CiteScore quartile and by the top 10% CiteScore
percentile. We examined four indicators for 2020–2023: CiteScore 2023, total citations,
number of published documents, and the percentage of cited articles. Because citation and
publication counts are strongly right-skewed, we report medians and use Mann–Whitney
tests with effect sizes (Cliff’s delta) and false discovery rate correction; Welch tests on
log-transformed counts are used as sensitivity analyses. SB journals exhibit substantially
higher citation and document medians across all quartiles and in the top 10% stratum,
whereas CiteScore medians are very similar between access models. OA journals represent
about one quarter of Engineering journals in Scopus, but remain underrepresented in the
top 10% segment (125 of 484). Overall, OA provides a competitive level of impact, while SB
titles still dominate accumulated visibility and editorial scale in Engineering.

Keywords: open access; subscription-based journals; impact metrics; bibliometrics;
engineering

1. Introduction
The Open Access (OA) movement became consolidated in the early twenty-first cen-

tury, particularly following the Budapest Open Access Initiative in 2002 and the Bethesda
and Berlin Declarations, which defined OA as the free and unrestricted availability of
scientific knowledge for reading, downloading, copying, distributing, and legitimate use
(Brown et al., 2003; Max-Planck-Gesellschaft, 2003). Since then, different publication mod-
els have become established, including Gold OA with Article Processing Charges (APCs),
hybrid and transformative models, Green OA in institutional repositories, and Diamond
OA, which imposes no fees on either authors or readers (Ancion et al., 2022; Borrego, 2023;
Rooryck et al., 2024; Suber, 2012). In parallel, a growing body of literature has examined
whether, and to what extent, OA is associated with citation and visibility advantages
relative to subscription-based (SB) journals (Huang et al., 2024; Laakso & Björk, 2012;
Langham-Putrow et al., 2021).
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The expansion of OA has taken place in a context in which large commercial publish-
ers and scholarly societies retain strategic positions in high-prestige journals, frequently
either closed-access or associated with high APCs, which tends to reinforce asymmetries
between countries and institutions with different funding capacities (Haug, 2019; May,
2020; McCabe & Mueller-Langer, 2024; Rodrigues et al., 2022). In Engineering, a field
closely associated with technological innovation, intellectual property, and large-scale
infrastructure projects, this tension becomes evident. Many of the most influential journals
are linked to professional societies and commercial publishers that operate SB, hybrid, or
high-APC OA models, while a smaller fraction of Diamond OA journals seeks to reconcile
free access for authors and readers with high editorial and scientific standards (Borrego,
2023; Laakso & Björk, 2012; Miranda & Garcia-Carpintero, 2019).

In this article, we position our work within this debate from an explicit bibliometric
perspective focused on the evaluation of publication models, rather than an analysis
of thematic content in Engineering. We focus on how different access models, namely,
open-access journals and SB journals, are distributed across prestige strata in the Scopus
database, as well as on the patterns of impact, editorial volume, and visibility associated
with each group. We treat Engineering as a privileged observational field for investigating
the extent to which the expansion of OA has reconfigured consolidated prestige structures,
traditionally anchored in SB journals, or whether these structures remain largely intact
(DORA, 2013; Hicks et al., 2015; Wilsdon et al., 2015).

Recent studies have mapped the growth of OA and discussed inequalities associated
with APC-based models, highlighting that fee-based publication can create additional barri-
ers for researchers in countries and institutions with more limited funding capacity (Haug,
2019; May, 2020; de Oliveira et al., 2023; Rodrigues et al., 2022). At the same time, analyses
of document and citation distributions across quartiles suggest that the concentration of
prestige in a relatively small set of high-impact journals remains a robust feature of the
scientific system (Miranda & Garcia-Carpintero, 2019). Despite these advances, systematic
comparisons between open-access and SB journals in Engineering remain relatively scarce,
particularly those that articulate established bibliometric indicators such as CiteScore, cita-
tion counts, article volume, and the percentage of cited articles, stratified by quartile and
the top 10 percent CiteScore segment, in Scopus.

In their previous work, “From Fees to Free: Comparing APC-Based and Diamond
Open Access Journals in Engineering”, Pilatti et al. (2025) analysed OA Engineering
journals exclusively, comparing APC-based titles with those operating under the Diamond
OA model, using bibliometric data collected between 2020 and 2023. That study showed
that APC-based journals tend to dominate the upper strata in terms of absolute citation
counts, partly due to the presence of mega-journals. In contrast, Diamond journals are
able to maintain competitive proportions of cited articles in specific segments. However,
the analysis was restricted to the universe of OA journals and did not include the large
majority of Engineering journals that follow SB or hybrid models. Building upon Pilatti
et al. (2025), we incorporate SB journals in Engineering alongside OA journals, analyse
their distribution across prestige strata, namely, Scopus quartiles and the top 10 percent
CiteScore segment, and compare performance patterns across different access models. In
doing so, we seek to clarify whether the adoption of OA has, in fact, reshaped patterns of
impact and productivity in Engineering, or whether the dynamics of concentration in SB
journals remain predominant.

Drawing on a set of 3013 active Engineering journals indexed in Scopus, of which
770 are labelled open-access (OA) in Scopus and have an assigned CiteScore quartile, we
compare OA and subscription-based (SB) journals in terms of CiteScore, total citation
counts, article volume, and the percentage of cited articles in 2020–2023.
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We address the following research questions:

• RQ1: How are OA and SB journals distributed across CiteScore quartiles and the top
10% CiteScore stratum in Engineering?

• RQ2: Within each impact stratum, do OA and SB journals differ in publication volume
and citation outcomes (2020–2023) and in the percentage of cited articles?

• RQ3: To what extent do differences in citations and published documents between OA
and SB journals remain after accounting for impact stratum, years of Scopus coverage,
and publisher?

2. Materials and Methods
2.1. Data Source and Sample Selection

We conducted an exploratory, quantitative study based on secondary data retrieved
from the Scopus database (2023 view), collected on 2 December 2024. The focus was the
“Engineering” subject area (code 22), which comprises 18 sub-areas, including Aerospace
Engineering, Architecture, Automotive Engineering, Biomedical Engineering, Building and
Construction, Civil and Structural Engineering, Computational Mechanics, Control and
Systems Engineering, Electrical and Electronic Engineering, Engineering (miscellaneous),
General Engineering, Industrial and Manufacturing Engineering, Mechanical Engineering,
Mechanics of Materials, Media Technology, Ocean Engineering and Safety, Risk, Reliability
and Quality.

Scopus was selected as the bibliometric source because comparative evaluations report
broader journal coverage than Web of Science in many fields and strong coverage of
Engineering outlets—where conference-oriented dissemination is particularly relevant—
even though our analytical sample is restricted to journals. In addition, Scopus provides
a consistent set of journal-level indicators (e.g., CiteScore, percentile ranks, and quartiles)
across the entire Engineering set used here, supporting internally comparable analyses
within a single database (Falagas et al., 2008; Mongeon & Paul-Hus, 2016).

From the Scopus Sources list (December 2024 export), we identified 6084 sources
tagged under the Engineering top-level subject area. We retained only active journals with
an assigned CiteScore quartile and complete indicators, resulting in 3013 journals, of which
770 are labelled OA in Scopus.

To capture the upper prestige stratum, we identified journals in the top 10% CiteScore
percentile within Engineering (percentile ≥ 90). This group comprises 484 journals, of
which 125 are OA. SB journals were obtained by subtracting OA titles from the total in
each stratum.

2.2. Grouping by Access Model and Impact Strata

Scopus assigns each journal to a CiteScore quartile (Q1–Q4), where Q1 denotes the
highest CiteScore quartile and Q4 the lowest.

Journals were grouped into two categories, OA and SB, to enable direct comparisons
between access models across different levels of editorial prestige. The final distribution by
quartile in Engineering was as follows:

• Q1: 1000 journals, of which 266 are OA;
• Q2: 859 journals, of which 235 are OA;
• Q3: 660 journals, of which 186 are OA;
• Q4: 494 journals, of which 83 are OA.

In the top 10% CiteScore stratum (percentile ≥ 90 within Engineering), 125 of 484 jour-
nals are OA, and the remainder are classified as SB.
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This sampling design allows us to systematically compare the performance of OA and
SB journals, both across the full prestige distribution (Q1–Q4) and within the field’s elite
core (top 10% in CiteScore).

2.3. Variables and Analysis Period

The analysis focused on four bibliometric indicators chosen to capture complementary
dimensions of editorial performance and academic impact in Engineering journals:

1. CiteScore 2023—used as a measure of journal prestige in Scopus.
2. Number of citations (2020–2023)—an indicator of cumulative impact or academic

attention received by journal outputs in the period.
3. Number of documents published (2020–2023)—a measure of editorial output volume.
4. Percentage of cited articles (% Cited, 2020–2023)—a visibility indicator, representing

the share of articles that received at least one citation in the period.

We treat 2020–2023 as a recent, cross-sectional reporting window (rather than a long-
run time trend), chosen pragmatically to use a complete and internally consistent set of
Scopus indicators across all journals in the sample. This interval overlaps the COVID-
19 period and its aftermath, during which publication volumes and citation dynamics
were atypical in many domains; therefore, journal-level counts in this window should be
interpreted with caution and not extrapolated as stable long-term patterns (da Silva et al.,
2021; Fassin, 2021; Funada et al., 2023; Rousseau et al., 2023).

All four indicators were extracted from Scopus metric reports for the 2020–2023 period,
ensuring temporal comparability between OA and SB journals across all analysis strata
(quartiles and top 10%).

2.4. Statistical Procedures

We conducted descriptive analyses for each combination of impact stratum (Q1–Q4
and the top 10% CiteScore stratum) and access model (OA and SB). For each indicator, we
report sample size, median, and interquartile range (IQR) as robust summaries of central
tendency and dispersion.

To assess differences between OA and SB journals, we used Mann–Whitney U tests
(two-sided) with Cliff’s delta as an effect size. Because multiple metrics and strata are tested,
p-values were adjusted using a false discovery rate (Benjamini–Hochberg) procedure.

As a sensitivity analysis for highly skewed variables (citations and documents), we
also report Welch two-sample t-tests on log1p-transformed values, together with effect sizes
(Hedges’ g).

2.5. Study Limitations

Our methodological design entails several limitations. First, results depend on Scopus
coverage, classifications, and Scopus-based indicators; patterns may differ in Web of
Science. Moreover, CiteScore and the Journal Impact Factor (JIF) are computed from
different source databases and use different operational definitions (e.g., citation windows
and document-type rules), so they should not be treated as interchangeable measures of
journal impact (Clarivate, 1994; Elsevier, 2025; Trapp, 2020). Second, the OA variable reflects
the Scopus open-access label and does not separate OA subtypes (e.g., Diamond, APC-
based, or hybrid models). Third, the analysis is at the journal level and uses aggregated
indicators for 2020–2023, without distinguishing between document types or article-level
characteristics; a longer time horizon (e.g., 10+ years) would require additional data
extraction and harmonisation. Fourth, the 2020–2023 window overlaps the COVID-19
era, which may have influenced publication and citation patterns; future work should
explicitly test the robustness of these results using extended, pre- and post-pandemic
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periods (da Silva et al., 2021; Fassin, 2021; Funada et al., 2023; Rousseau et al., 2023). Finally,
citation and publication counts are highly skewed; we therefore emphasise medians, non-
parametric tests, and robustness checks. The ‘years of Scopus coverage’ derived from the
Coverage field should be understood as a proxy for indexation/coverage rather than the
journal’s year of creation.

3. Results
3.1. General Characteristics of the Sample

The analysed sample comprises 3013 active Engineering journals indexed in Scopus
with an assigned CiteScore quartile (Q1–Q4). Of these, 770 (25.6%) are labelled open-access
(OA) in Scopus and 2243 are classified as subscription-based (SB) by complement within
each stratum. OA representation decreases toward the very top of the impact distribution:
among journals in the top 10% of the CiteScore percentile (n = 484), 125 are OA, and 359
are SB.

Table 1 summarises the distribution of journals by quartile and by the top 10% stratum.

Table 1. Distribution of open-access (OA) and subscription-based (SB) journals by impact stratum.

Stratum Total Journals OA Journals SB Journals OA Share (%)

Q1 1000 266 734 26.6

Q2 859 235 624 27.4

Q3 660 186 474 28.2

Q4 494 83 411 16.8

Top 10% (percentile ≥ 90) 484 125 359 25.8

Figure 1 provides a visual summary of OA representation across impact strata in
the sample.

Figure 1. OA share (%) across CiteScore quartiles (Q1–Q4) and the top 10% CiteScore stratum in
Engineering (Scopus).

3.2. CiteScore Across Quartiles and in the Top 10% Stratum

CiteScore medians are very similar between OA and SB journals in all strata. A
small but statistically significant difference is observed in Q3, where the OA median is
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slightly higher than the SB median; in the top 10% stratum, the difference is not statistically
significant. In robustness models controlling for quartile, years of Scopus coverage, and
publisher, the OA indicator is not significantly associated with CiteScore, suggesting that
typical prestige levels (as captured by CiteScore) are comparable between access models
once strata are taken into account. Table 2 provides the corresponding statistics.

Table 2. OA vs SB median comparisons by stratum (Mann–Whitney U; Cliff’s delta; FDR-adjusted
q-values).

Stratum Metric Median OA Median SB Cliff’s Delta q (FDR)

Q1 % Cited 79 83 −0.233 7.22 × 10−8

Q2 % Cited 69 71 −0.101 0.032

Q3 % Cited 54 52 0.083 0.129

Q4 % Cited 33 30 0.037 0.629

Top10 % Cited 83 86 −0.214 6.48 × 10−4

Q1 2020–23 Citations 1842 4984 −0.326 3.32 × 10−14

Q2 2020–23 Citations 586 982 −0.161 5.58 × 10−4

Q3 2020–23 Citations 229 312 −0.193 2.59 × 10−4

Q4 2020–23 Citations 49 80 −0.177 0.018

Top10 2020–23 Citations 2667 7573 −0.395 2.22 × 10−10

Q1 2020–23 Documents 209 564 −0.374 2.84 × 10−18

Q2 2020–23 Documents 166 272 −0.189 5.00 × 10−5

Q3 2020–23 Documents 135 210 −0.244 3.41 × 10−6

Q4 2020–23 Documents 91 158 −0.299 5.00 × 10−5

Top10 2020–23 Documents 204 673 −0.423 1.28 × 10−11

Q1 CiteScore 7.70 7.80 −0.038 0.414

Q2 CiteScore 3.60 3.60 0.007 0.878

Q3 CiteScore 1.75 1.60 0.115 0.032

Q4 CiteScore 0.70 0.60 0.062 0.414

Top10 CiteScore 10.80 11.20 −0.064 0.359

Figure 2 visualises the median differences in citations and publication volume
(2020–2023) between OA and SB journals across strata (log scale).

3.3. Total Citations and Publication Volume (2020–2023)

Across all quartiles and in the top 10% stratum, SB journals show substantially higher
medians for total citations and for the number of published documents in 2020–2023. These
differences are statistically significant after false discovery rate correction and present
moderate effect sizes (Cliff’s delta approximately −0.16 to −0.42, negative indicating lower
values for OA). In regression models controlling for quartile, years of Scopus coverage,
and publisher, OA remains negatively associated with both log1p(citations) (beta = −0.349;
p = 1.35 × 10−8) and log1p(documents) (beta = −0.375; p = 1.91 × 10−15). Table 2 reports
the median-based comparisons, effect sizes, and adjusted p-values.
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Figure 2. Median citations and published documents (2020–2023) for OA and SB journals by impact
stratum; y-axes use a logarithmic scale.

3.4. Percentage of Cited Articles (% Cited, 2020–2023)

Both access models present high proportions of cited articles in the upper strata.
However, SB journals show higher median % Cited in Q1 and Q2 and in the top 10%
stratum, with statistically significant differences. In Q3 and Q4, differences in % Cited are
minor and not statistically significant after correction.

3.5. Summary of Observed Patterns

Taken together, the results indicate a dual structure in which SB journals dominate
accumulated impact (citations) and editorial scale (documents). In contrast, OA journals
achieve very similar typical prestige (CiteScore medians) across the impact hierarchy. OA
journals remain less frequent in the most selective segment of Engineering journals (the
top 10% CiteScore percentile), even though OA titles in the upper strata show competitive
median performance.

4. Discussion
The results indicate that, in Engineering, the expansion of OA has not eliminated the

concentration of accumulated impact in subscription-based (SB) journals. Across quartiles
and in the top 10% CiteScore stratum, SB journals show substantially higher medians for
total citations and publication volume, whereas CiteScore medians are very similar between
OA and SB. OA journals account for about one quarter of Engineering journals, rank in
the Scopus quartile, but are less frequent in the top 10% segment. Robustness models
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that control for quartile, years of Scopus coverage, and publisher concentration preserve
the negative association between OA and both citations and documents, while showing
no significant association with CiteScore. This pattern is consistent with a dual structure:
OA offers competitive typical prestige, but SB journals retain dominance in accumulated
visibility and editorial scale.

4.1. A Citation Advantage for Open Access?

The literature on the so-called “citation advantage” of OA reports heterogeneous
findings. Studies, such as those by Davis (2011), suggest that open availability can increase
downloads and immediate visibility, but does not necessarily translate into a higher number
of citations in the long term. In contrast, large-scale analyses, such as those by Piwowar
et al. (2018) and Langham-Putrow et al. (2021), indicate that OA articles tend, on average,
to receive more citations than closed articles, particularly in Green and hybrid OA models.

4.2. Concentration and Publisher Portfolios

Scholarly publishing is widely documented as highly concentrated: a small number
of large commercial publishers and major learned societies account for a disproportionate
share of journals and citations across disciplines (Larivière et al., 2015). Importantly,
many publisher and society portfolios span subscription-based, fully OA, and hybrid
titles; therefore, concentration is better understood as operating through editorial brands,
distribution infrastructures, and accumulated reputation rather than mapping neatly onto
a single access model.

Our results align with this perspective. In Engineering, SB journals are overrepresented
in the most selective stratum (top 10% CiteScore percentile) and show substantially higher
medians for citations and publication volume across all strata. These differences persist
in robustness models that control for impact stratum, years of Scopus coverage, and
publisher, indicating that the observed gap is not solely an artefact of journal maturity or
publisher identity. At the same time, the similarity in CiteScore medians between OA and
SB within strata suggests that typical prestige is not determined by access model alone.
Future work could quantify concentration more directly (e.g., concentration indices at
the publisher level) and examine the role of high-volume titles in shaping accumulated
citations (Larivière et al., 2015).

4.3. Implications for Peripheral Countries and Graduate Programmes

In peripheral countries, such as Brazil, characterised by budget constraints, the pre-
carization of higher education, and intense pressure to publish in high-impact journals,
the continued centrality of SB titles in the upper stratum has significant implications. For
many research groups and graduate programmes, access to these journals depends on
library consortia or significant investments in subscription packages, while publishing in
OA journals financed by APCs can impose prohibitive costs.

Our results indicate that, as it is currently configured in Engineering, the adoption of
OA does not automatically eliminate these asymmetries. In terms of citation probability
and median impact, OA journals can offer favourable conditions for visibility. However, the
large-scale accumulation of impact and presence in the field’s “elite” remains predominantly
associated with SB titles. For graduate programmes in Engineering, this means that
publication strategies need to balance, in a realistic way, expectations of impact with
funding limitations and with the design of national research assessment policies.

4.4. Metrics, Evaluation, and Open Science Policies

The findings also contribute to the debate on the responsible use of metrics in research
assessment, as synthesised in documents such as the Leiden Manifesto, DORA, and the
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Metric Tide report. The observation that OA and SB journals exhibit similar medians
in indicators such as CiteScore and the percentage of cited articles, while SB journals
receive the majority of total citations, reinforces the need to avoid decisions based solely on
aggregated indicators that can be inflated by a small number of highly cited titles.

From the perspective of open science policies, the results suggest that simply expand-
ing OA, without changing how metrics are used in evaluation processes, is insufficient to
alter the prestige structure in Engineering. On the contrary, there is a risk of maintaining or
even reinforcing inequalities if metrics such as quartiles and ranking positions are used
mechanically. Open-access policies in technical fields, therefore, need to articulate widening
access, financial sustainability, and a critical review of assessment criteria, so that openness
does not become merely an additional layer on top of an already consolidated hierarchy.

4.5. Advances Relative to the Literature and to Previous Work

Compared to our previous study, “From Fees to Free: Comparing APC-Based and
Diamond OA Journals in Engineering,” we make at least three main advances in this article.
First, we broaden the scope of publishing models under analysis: instead of comparing
only OA journals (APC-based versus Diamond), we also include SB journals, thereby
enabling an assessment of OA performance relative to the complete set of relevant channels
in Engineering. Second, by working with CiteScore quartiles and the top 10% stratum, we
provide a stratified view of the prestige hierarchy, illustrating how OA and SB journals
are distributed along the impact pyramid and where the most pronounced differences are
concentrated. Third, we emphasise not only central tendency but also patterns of dispersion
and consistency, distinguishing between absolute impact (total citations and number of
documents) and relative impact (CiteScore and percentage of cited articles).

In relation to the international literature on OA, we contribute by showing that, in
Engineering, the advantage of OA does not manifest as a generalised superiority. Instead,
our results indicate a capacity for OA journals to compete in typical impact, while SB
journals retain the lead in citation accumulation and publication volume. This combination
helps qualify the debate on OA in technical and scientific fields, suggesting that open
science policies and assessment criteria need to account not only for the open/closed
dichotomy but also for the concentration and dispersion patterns reproduced within each
access model.

5. Conclusions
We analysed the performance of OA and SB journals in Engineering using journal-

level indicators from Scopus for 2020–2023 (CiteScore 2023 view). Based on 3013 active
Engineering journals with an assigned CiteScore quartile, 770 were labelled OA in Scopus
and 2243 were classified as SB by complement within each stratum. Journals were compared
across quartiles (Q1–Q4) and within the top 10% CiteScore percentile (n = 484; 125 OA).

The results show that CiteScore medians are very similar between OA and SB journals
across all strata, with only minor differences. Second, SB journals exhibit substantially
higher medians for total citations and for the number of published documents across all
quartiles and in the top 10% stratum, with statistically significant differences after false
discovery rate correction and moderate effect sizes. Third, SB journals show higher median
% Cited in Q1 and Q2, and in the top 10% stratum, whereas differences are more minor and
less robust in Q3 and Q4.

Overall, the findings point to a dual structure in which OA journals can compete on
both typical prestige (CiteScore medians) and high proportions of cited articles. How-
ever, SB journals retain dominance in accumulated visibility (citations) and editorial scale
(documents), and OA remains underrepresented in the top 10% segment. Robustness
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models controlling for quartile, years of Scopus coverage, and publisher concentration
yield consistent associations and support this interpretation.

From a practical standpoint, the results suggest that publication strategies and OA
policies in Engineering should distinguish between typical prestige and accumulated
impact. For graduate programmes and research groups facing budgetary constraints, OA
journals in the upper strata can offer competitive median performance. At the same time,
the concentration of citations and editorial scale in SB titles highlights the persistence of
hierarchical structures in the field.

Key limitations include reliance on Scopus coverage and classifications, journal-level
aggregation (rather than article-level analysis), and the use of the Scopus OA label without
separating OA subtypes. Years of Scopus coverage, derived from the Coverage field, should
be interpreted as an indexation/coverage proxy rather than the journal’s year of creation.

Despite these limitations, we contribute to the debate on OA in technical and scientific
fields by showing that, in Engineering, OA can compete with median impact and visibility,
but still coexists with an intense concentration of prestige and citations in SB journals.
Future research may deepen these findings by exploring differences between specific sub-
areas, the role of mega-journals, interactions with national assessment and funding policies,
and the temporal evolution of these patterns as new open science policies are implemented.
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