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ABSTRACT

Introduction: Open Access (OA) publishing is a transformative movement that removes subscription barriers
to facilitate unrestricted dissemination of scholarly research. This study aims to identify gaps in OA adoption in
Tunisia, assess whether Gold OA publications enhance the visibility and impact of research, and determine
how OA publishing aligns with the Sustainable Development Goals (SDGs).

Methods: Using Scopus data, we performed a bibliometric analysis of Tunisian research (2020-2024), includ-
ing publication trends, citation metrics, SDG alignment, and funding sources of OA publications.

Results: Despite high regional productivity, over 60% of publications by Tunisian researchers remain pay-
walled, limiting their visibility. Hybrid Gold OA demonstrated the highest citation impact, while the advan-
tage of Gold OA was constrained by publication in lower-prestige journals. Although Medicine, Computer
Science, and Engineering were the dominant fields in OA output, only 40% of OA publications were aligned
with the SDGs. International collaboration, notably with Saudi Arabia, was a key driver of OA adoption.
However, high article processing charges (APCs) and a heavy reliance on institutional funding present signifi-
cant financial barriers.

Conclusion: Tunisias OA expansion is hindered by financial sustainability challenges and a misalignment
with SDG-focused research. To enhance global research visibility and contribution to sustainable develop-
ment, we recommend strategic policy shifts: redirecting funds from subscriptions to OA models, pursuing
transformative agreements, supporting Diamond OA, and incentivizing high-impact, sustainability-focused
research.
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IMPLICATIONS FOR PRACTICE

- Policy makers, librarians, and institutions should develop targeted strategies to reduce
the paywall barrier for the 60% of Tunisian research that remains inaccessible, to
improve its global visibility and societal impact.

- The existing centralized infrastructure (Centre National Universitaire de Documenta-
tion Scientifique et Technique (CNUDST)) must be formally empowered to lead the
OA transition. Librarians within this consortium should expand their mandate from
content acquisition to holistic scholarly communication management.

- The CNUDST should champion the development of a national Diamond OA infra-
structure. This includes establishing a national repository network and supporting
institutional publishing platforms to create non-APC OA avenues. Concurrently, li-
brarians must lead targeted, nationwide awareness campaigns to educate researchers
on OA options, copyright retention, and identifying predatory practices, ensuring
the ethical and effective growth of OA in Tunisia.

- Funding bodies and universities should critically re-evaluate their support for article
processing charges (APCs), prioritizing cost-effective Hybrid Gold OA that demon-
strates higher impact, while addressing the perceived prestige gap of pure Gold OA
in fields like Medicine.

- Research grants and national priorities should incentivize OA publishing that explicitly
addresses the Sustainable Development Goals (SDGs) to better align the nation’s high
productivity with pressing global and local sustainability challenges.

INTRODUCTION

Open access (OA) publishing is a transformative movement in academia that seeks to elimi-
nate subscription barriers and facilitate unrestricted access to scholarly research and literature.
This initiative has gained prominence due to its potential to democratize knowledge, enhance
visibility for researchers, and encourage collaboration across disciplines (Shelley & Scortt,
2023). By providing free access to research outputs, OA supports the broader principles of
open science, allowing not only researchers but also the general public to benefit from aca-
demic findings (Shelley & Scott, 2023).

The movement encompasses several models, including Gold, Green, Diamond, and Hybrid
OA, each characterized by distinct publication practices and funding structures. Gold OA
involves publishing articles in fully OA journals where all content is available without sub-
scription fees. Authors typically pay an Article Processing Charge (APC) to cover publication
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costs. This model allows immediate access to the research upon publication, enabling rapid
dissemination and increased visibility for authors (Elsevier, 2025; Zul, 2024). Green OA re-
fers to the self-archiving of research outputs in institutional or subject-based repositories, al-
lowing authors to share their work publicly. In this model, authors submit their articles to
traditional subscription-based journals but later deposit a version of their work in an OA
repository (McKenna, 2024). This version may not always be the final published version,
and there can be embargo periods set by publishers before the work becomes accessible
(Zul, 2024). Green OA serves as a viable option for researchers when gold OA is not available,
although it may not always provide the same level of visibility or accessibility as Gold OA (Eve,
2014). Diamond OA (also known as Platinum OA) encompasses journals that provide free
access to both readers and authors, with no APCs charged for publication. These journals are
often supported by funding from institutions, government agencies, or scholarly societies,
allowing them to operate without the need for subscription fees or article charges
(McKenna, 2024). This model promotes inclusivity and accessibility, ensuring that diverse
voices can contribute to academic discourse. Hybrid OA journals offer a dual model where
authors can choose between traditional subscription-funded publishing or Gold OA by pay-
ing an APC for OA. This approach allows for a mix of openly accessible and subscription-only
articles within the same journal (McKenna, 2024). While hybrid journals increase options for
authors, they also continue to support the subscription model, which can perpetuate barriers
to access for some readers (Hernandez-Maskivker et al., 2023). Initiatives like Read & Publish
agreements have significantly increased OA uptake in regions with adequate funding and
institutional support, such as the UK, Australia, and New Zealand (Hoogendoorn &
Redvers-Mutton, 2024). In Asia, the OA movement has seen significant developments in
countries like India (Das, 2008), Japan (Seo, 2018), and China (Roy et al., 2012), while facing
challenges in others, such as Pakistan (Sheikh & Richardson, 2023).

The objective of this work is to examine the adoption of OA publishing in Tunisia, a North-
African country with low-resource settings.

LITERATURE REVIEW

Paywalls and restrictive licensing have historically excluded a vast array of research outputs
from public view, hindering global knowledge dissemination (Zul, 2024). The OA movement
is, therefore, not just about making research freely available, but also about ensuring that such
availability truly serves a global audience (Shelley & Scott, 2023). This accessibility is crucial
for early-career researchers who need a platform to establish themselves in their respective
fields (Quaia et al., 2024). By providing free access to research findings, OA promotes aca-
demic collaboration and work opportunities, particularly for institutions in low- and middle-
income countries where financial barriers to academic resources can impede research and
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innovation (Kopitar et al., 2024). OA publications generally receive greater visibility and
often lead to increased citation rates. Studies indicate that OA articles receive, on average,
2.4 times more citations than their subscription-based counterparts (Cornell University,
2025). This enhanced visibility allows authors to reach wider audiences and encourages inter-
disciplinary collaboration (Kopitar et al., 2024).

Despite its benefits, the OA movement faces significant challenges, including economic sus-
tainability and concerns over scholarly integrity. Critics highlight issues such as the financial
burden of APCs, which may restrict access for authors without institutional support, and the
potential dilution of academic rigor associated with some OA models (Hernandez-Maskivker
et al., 2023; McKenna, 2023). Additionally, there are ongoing debates regarding copyright
control and the implications of open licensing, which could affect authors’ rights and revenue
streams (Alexander, 2020; Mallalieu, 2019).

In the United States, federal agencies are required to ensure that the public can access the
results of federally funded research (Mounier & Rooryck, 2024). The US approach primarily
focuses on Green OA, where authors deposit their manuscripts in repositories, making them
freely accessible after an embargo period (Mounier & Rooryck, 2024). Horizon Europe, the
EU’s key funding program for research and innovation, supports OA by mandating that all
research outputs be openly accessible. This aligns with the broader European initiative, Plan S,
which aimed to make full and immediate OA a reality by 2021. Plan S has faced challenges,
particularly in its implementation across diverse national contexts, and has been critiqued for
potentially favouring large publishers through transformative agreements that may not align
with the principles of equity and accessibility (Godinez-Larios & Aguado-Lopez, 2024). In
contrast, Latin America has pioneered the Diamond OA model, which is characterized by its
non-commercial, community-driven approach, exemplified by platforms like SciELO and
Redalyc. This model is supported by public universities and scientific societies, emphasizing
regional science output and democratization of knowledge (Babini, 2019).

Tunisia, like other African countries, has implemented OA policies across various universities
and research institutions (Adegbilero-Iwari et al., 2023). These policies encourage researchers
to publish their work in OA journals or repositories. Tunisia’s inclusion in the Directory of
Open Access Repositories (DOAR) and the Registry of Open Access Repositories (ROAR) re-
flects its commitment to OA. However, the number of repositories remains relatively low, and
challenges persist regarding access restrictions and policy implementation (Hachani, 2017).
The UVT e-doc repository of the Université Virtuelle de Tunis (http://pf-mh.uvt.rnu.tn/), reg-
istered in 2011 and powered by EPrints, appears largely dormant, with limited content and no
recent activity. The national repository PIST (https://www.pist.tn/)—developed by the Cenzre
National Universitaire de Documentation Scientifique et Technique (CNUDST)—remains
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actively maintained. PIST hosts the Archive Ouverte Universitaire Tunisienne (AOUT) and has
received ongoing technical upgrades, including the implementation of FAIR Signposting Level
1 in July 2024 and a planned migration to the InvenioRDM platform. However, access to PIST
from outside Tunisia was reportedly restricted due to ongoing security measures, limiting its
international accessibility.

The country’s efforts are part of a broader regional trend in the Maghreb, where OA is increas-
ingly seen as a vital component of academic and scientific progress. Tunisia’s initiatives are
characterized by a focus on integrating information and communication technologies
(ICT) to improve governance and public administration, as well as promoting OA in scientific
research. However, challenges such as limited resources, policy inconsistencies, and infrastruc-
tural constraints continue to impede progress (Mensah, 2024).

Tunisia’s economic challenges, including high unemployment and limited funding, restrict
the resources available for developing the necessary infrastructure for OA. These economic
issues also affect the ability of institutions to support OA initiatives financially (Lopez-
Acevedo et al., 2023). Understanding the extent to which Tunisian researchers utilize OA
channels—particularly Gold OA—can provide critical insights into the effectiveness of exist-
ing policies and funding mechanisms. Furthermore, in a resource-limited setting, the strategic
justification for allocating scarce funds to APCs is under scrutiny. Beyond measuring adoption
rates and citation impact, it is essential to evaluate whether OA publishing channels are ampli-
fying research that addresses pressing national and global priorities, such as the United Nations
Sustainable Development Goals (SDGs). This study, therefore, also assesses the alignment of
OA publications with the SDGs to understand the broader societal return on investment in
OA. By addressing these aspects, this study will provide valuable recommendations to policy-
makers, librarians, institutions, and funding agencies to strengthen Tunisia’s participation in
the global OA movement.

This study will specifically address the following questions:

- What are the most common OA channels used?

- Do OA make publications more impactful?

- Which subject areas benefit the most from OA?

- To what extent are gold OA publications aligned with the SDGs?
- Does international collaboration promote Gold OA publishing?

- Who are the main funders cited in Gold OA publications?
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METHODS
Data collection

Scopus and Web of Science are among the most widely used bibliographic databases for aca-
demic research and bibliometric analysis (Ghorbani & Sabour, 2021; Mhamdi, 2023, 2024).
Their coverage differs across disciplines, which can impact research outcomes, particularly in
citation and bibliometric studies. To ensure a comprehensive approach, we conducted a pre-
liminary search in both databases to assess their coverage and identify the most appropriate
dataset for our study. The Boolean query (Tunisia OR Tunisie) was used in the affiliation
country field. This approach ensured that only publications with at least one author affiliated
with a Tunisian institution were included in the results. The search retrieved 151,673 docu-
ments from Scopus and 134,866 from the Web of Science. Given its broader coverage, Scopus
was selected as the primary data source, as Web of Science applies fundamentally different
classification logics and category labels that make direct comparison incompatible. Also, Sco-
pus data could be directly exported to the SciVal module for further analysis.

The search was conducted on 5 February 2025, and subsequently refined to include only
publications from the period 2020-24, restricting results to the document types article,
review, and conference paper. The search was limited to English, as it is the predominant lan-
guage of scientific publishing indexed in Scopus. The refined Boolean query was as follows:

AFFILCOUNTRY (Tunisia OR Tunisie) AND (LIMIT-TO (PUBYEAR, 2020) OR LIMIT-
TO (PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 2022) OR LIMIT-TO (PUBYEAR,
2023) OR LIMIT-TO (PUBYEAR, 2024)) AND (LIMIT-TO (DOCTYPE, “a”) OR
LIMIT-TO (DOCTYPE, “cp”) OR LIMIT-TO (DOCTYPE, “re”)) AND (LIMIT-TO (LAN-
GUAGE, “English”))

This refined search retrieved 46,194 documents, including 36,757 articles, 1,741 conference
papers, and 1,696 reviews. Additional filters were subsequently applied to classify publications
based on their OA status.

Scopus categorizes OA publications into four main types: Gold, Hybrid Gold, Green, and
Bronze OA:

*  Gold OA includes articles published in fully OA journals, typically requiring APCs

paid by authors or institutions.

*  Hybrid Gold OA applies to subscription-based journals where authors can choose to
make their articles openly accessible by paying an APC.
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*  Green OA consists of articles deposited in institutional or subject-specific reposito-
ries, either as preprints or postprints, often subject to an embargo period.

*  Bronze OA refers to articles freely accessible on the publisher’s website but without an
explicit open access license, meaning their availability may be temporary.

Scopus does not explicitly classify Diamond OA, which refers to journals providing full open
access without APCs. Instead, such journals are typically grouped under Gold OA, despite
their distinct funding model.

Data analysis

Using the Scopus OA filters (All OA, Gold, Hybrid, Green, and Bronze), we created a sub-dataset
for each category. Non-OA documents (closed access) were also retrieved by excluding all OA
documents and used for comparison. The annual proportion of each OA category was calculated
relative to the total number of documents published that year and expressed as a percentage.

Since Gold and Hybrid OA require publication fees, making them financially challenging for
Tunisian institutions, our study focused on these two modes of publication. To determine
which subject areas benefit the most from Gold and Hybrid OA models, we applied the sub-
ject area filter. The proportion of OA publications was normalized against the total number of
publications in each category.

To assess whether OA publications were associated with higher-impact journals or received
more citations than closed-access publications, we exported the OA sub-datasets from Scopus
to SciVal (https://www.scival.com). SciVal is an analytics platform that provides bibliometric
insights based on Scopus data, enabling in-depth evaluation of research performance
(Mhamdi & Grari, 2024). We calculated and compared the proportion of OA publications
in top 10% journals (i.e., the number of publications appearing in the top 10% of journals
ranked by CiteScore) and the top 10% citation percentile (i.e., the number of publications
ranked among the top 10% most cited worldwide). Furthermore, we used the Field-Weighted
Citation Impact (FWCI), a metric that normalizes citation counts by accounting for differ-
ences across disciplines, publication years, and document types, allowing for a fair comparison
of research impact. The average citations per publication were also analyzed to compare the
citation performance of OA versus closed-access publications.

To assess the societal relevance and strategic alignment of the research supported by OA funding
(APCs), we analyzed the proportion of Gold and Hybrid OA publications aligned with the
United Nations SDGs using Scopus’ SDG mapping. Furthermore, we investigated the role
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of international collaboration in facilitating access to OA by calculating the proportion of OA
documents involving international co-authors. These metrics were used for comparative analysis
with the global Tunisian output and the share of closed-access publications behind paywalls.

Finally, the funding sponsor filter was used to identify the most significant contributors to
Gold and Hybrid OA publications. Funder names were standardized and categorized by
source (National, European Commission, or the respective country of origin). It is important
to note that a publication may acknowledge no funding source or multiple funders. When no
funding source is cited, the publication is classified under an “undefined” funding source.

Limitations

This study has several limitations that should be acknowledged. First, the classification of OA
types in Scopus—particularly the absence of an explicit category for Diamond OA—may lead
to an incomplete representation of OA models. Additionally, the study assumes that publi-
cations without cited funders are institutionally funded, which may not always be accurate and
could distort the actual funding landscape. Moreover, citing a funder in a publication does not
necessarily mean they covered the OA fees, as many funding bodies do not allocate specific
budgets for APCs, complicating the interpretation of funding sources. Lastly, the 2024 data
may be incomplete, as Scopus continuously updates its records, potentially affecting the
observed trends in OA publishing. These limitations highlight the need for caution when
generalizing the findings.

RESULTS AND DISCUSSION

Trends in OA publishing

Globally, Tunisia ranks 55th in scientific output (Scimago Country Rankings), demonstrat-
ing strong academic productivity relative to its size. With a population of 12.2 million and a
GDP of $48.53 billion, ranks fourth in Africa for scientific publications, trailing South Africa,
Egypt, and Nigeria (Table 1). In 2022, Tunisia ranked 12th globally in terms of scientific
production relative to GDP, indicating a high level of research productivity compared to
its economic size (EURAXESS, 2025). Despite this achievement, the technological impact
of Tunisian research remains limited, with only 1.3% of its publications cited in patents
(Mhamdi, 2025). Reflecting this gap, Tunisia holds the 81st position globally in the Global
Innovation Index 2024, with a score of 25.4, placing it 4th in Africa. These findings underline
the urgent need to enhance the visibility and application of research outputs to bridge the
divide between academic productivity and technological innovation. Against this backdrop,
this study presents a comprehensive analysis of OA publishing in Tunisia.
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GDP 2023+ Habitants* Number of** Citations™ per  h-index**
($ Billion) (Million) Documents Document
South Africa 380.7 63.2 448391 19.01 652
Egypt 396 114.5 389675 14.93 409
Nigeria 363.85 227.9 175445 11.19 303
Tunisia 4853 122 a4 79 am
Morocco 144.42 37.7 122005 11.18 261

+ Source: World Bank (https://data.worldbank.org/).
= Source: Scimago country rankings (https://www.scimagojr.com/countryrank.php).

Table 1. Top 5 African countries in terms of scholarly publications
Between 2020 and 2024, Tunisia published 46,426 documents (articles, reviews, and con-

ference papers), with 18,111 of these being OA. The proportion of OA publications rose from
35.8% in 2020 to over 40% in 2021-23 but declined to 33.7% in 2024 (Fig. 1).

(a) (b)
50
60.8%
40 //‘\\
< 30 39.2%
£
<
S 27.3%
<< 20
20.6%
10 ‘
3.9% ‘ 3.7%
. ] =
2020 2021 2022 2023 2024 AlLOA Gold Hybrid gold ~ Green Bronze Closed

Figure 1. Evolution of the share of all Open Access (OA) publications (a) and the average share of different
OA categories from 2020 to 2024. Note: A document can be classified as Green OA (self-archived in a
repository) while also being categorized as Gold or Hybrid Gold OA if it is published in an OA journal or
under an OA license.

The trend in OA publishing over the past five years has not shown the expected consistent
growth. On average, 39.2% of Tunisian publications have been openly accessible. The high
percentage of closed-access publications (60%) indicates that a substantial portion of Tunisian
research remains restricted by paywalls, limiting its broader accessibility. In 2024, a noticeable
decline in OA publications is observed, which may be partly attributed to the incompleteness
of Scopus data for that year. However, this decline is also associated with funding challenges, as
the financial burden of APCs may have limited institutions’ capacity to support OA publish-
ing. This aligns with global concerns regarding the sustainability of OA publishing, especially
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in low- and middle-income contexts where financial constraints prevent the widespread adop-
tion of Gold OA (Hernandez-Maskivker et al., 2023).

Among the OA publications, the Gold route—where authors publish in fully OA journals,
typically involving APCs—is the most common (27.3%). It should be noted, however, that
Scopus classifies Diamond OA journals—which charge no fees to either authors or readers—
under the broader Gold category rather than as a distinct category. Given that Scopus is known
to significantly underrepresent Diamond OA journals compared to their actual presence in the
global publishing landscape (Simard et al., 2025), the proportion of APC-free OA in our data-
set is likely to be a minor but unquantified fraction of this Gold figure.

The Green OA route, which involves self-archiving in repositories, follows at 20.6%. Hybrid
Gold OA (3.9%) refers to articles made openly accessible in subscription-based journals for a
fee, while Bronze OA (3.7%) includes articles made freely available by publishers without a
formal OA license. These figures underline a strong reliance on Gold OA, with Green OA also
playing a significant role (Fig. 1).

The financial burden discourages many researchers from opting for Gold OA, despite its benefits
(Bruns et al., 2020). This creates a disparity in the accessibility and dissemination of research
outputs between high-income and low-income regions (Greussing et al., 2022). Due to the high
costs associated with Gold OA, many researchers in low- and middle-income countries prefer
alternative models, such as Green OA, which involves self-archiving published articles in reposi-
tories without incurring APCs. This model is considered more economically viable and effective
for providing OA to scholarly literature (Fredericks, 2015). In Tunisia, however, only a fifth of
publications are available through Green OA, underscoring the need to strengthen this model by
establishing national repositories and addressing access restrictions. The existing repositories in
Tunisia do not fully adhere to the OA philosophy. Instead of providing unrestricted access, they
often require users to register and log in, which contradicts the primary goal of OA to make
scientific literature freely accessible to anyone with an internet connection (Hachani, 2017).
The issue of restricted access is not unique to Tunisia. Similar problems are observed globally,
where institutional repositories often restrict access to certain types of documents or require
registration, thereby limiting the free flow of information (Schépfel & Prost, 2015).

Open access publishing demonstrated a clear advantage over closed access, with OA publi-
cations exhibiting higher citation impact across all metrics (Table 2).

This confirms that OA models can enhance scholarly impact, particularly when authors pub-
lish in prestigious OA journals (Trishchenko & Makeenko, 2024; Yiet al., 2024). Among the

OA routes, Hybrid Gold stands out as the most impactful, significantly surpassing both closed
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Top 10% journal* (%) Top 10% citation** (%) Citations/Paper ~FWCI***

Gold 13.7 11.1 8.8 1.07

All OA 17 12.1 13.1 1.42

Overall 15.3 10 8.9 1.1

- Publications appearing in the top 10% of journals ranked by CiteScore.

- Publications ranked among the top 10% most cited worldwide.

=+ Field-Weighted Citation Impact, values above “1” indicate higher citation impact than similar publi-
cations in the Scopus database.

Table 2. Publication and citation metrics of the different OA categories

access and the overall average in the percentage of top 10% cited publications, citations per
paper, and FWCI (a field-normalized measure of citation impact, where values above one indi-
cate higher impact than the global Scopus average). This elevated impact is likely attributable
to a selection effect rather than the OA status itself: top-tier journals, which consistently gen-
erate the highest citation rates, typically offer a hybrid publishing option. Authors choose to
pay APC:s to publish in these prestigious venues, resulting in the concentration of highly cit-
able papers within the Hybrid Gold category. Hybrid Gold also has the highest share of docu-
ments in the top 10% journals (25.8%), meaning that a quarter of these publications appear in

highly impactful journals (Table 2).

In contrast, although Gold OA accounts for the largest share of Tunisia’s OA publications
(27%), it has not demonstrated a clear citation advantage over closed-access publications
(Table 2). Additionally, Gold OA has the lowest proportion of documents published in highly
impactful journals (13.7% in top 10% journals). This suggests that many of the Gold OA
journals frequented by Tunisian researchers may lack the academic prestige or visibility
required to significantly boost citation impact.

A closer look at Gold OA publications by discipline shows that Medicine is the most productive
area, with 3,242 documents. However, it also has the lowest proportion of publications in Q1
journals (21%), compared to other prolific disciplines where the proportion ranges from 52% in
Agricultural and Biological Sciences, 56% in Material Science, 59% in Engineering, 59% in
Biochemistry, Genetics and Molecular Biology, 60% in Computer Science, 61% in Mathemat-
ics, 62% in Chemical Engineering, 64% in Environment, 70% in Chemistry, 71% in Social
Sciences, 79% in Energy, to 94% in Multidisciplinary. This disparity indicates a challenge in

achieving high-impact dissemination of medical research through Gold OA channels in Tunisia.
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Since Gold and Hybrid Gold OA publishing are the most challenging for Tunisian institu-
tions due to the associated article processing fees, we focus the remainder of this study on these
two modes. Their prevalence across subject areas is shown in Figure 2.

Dentistry | 49%
Arts and Humanities B 17%
Veterinary [l 50% Gold + Hybrid OA  mAll
Nursing 1 43%
Psychology W 34%
Neuroscience W 37%
Health Professions W 46%
Multidisciplinary I 82%
Pharmacology, Toxicology and Pharmaceutics B 50%
Immunology and Microbiology Il 52%
Earth and Planetary Sciences [l 29%
Economics, Econometrics and Finance I 20%
Decision Sciences M 7%
Business, Management and Accounting [l 20%

Social Sciences Hl 42.9%
Energy N o7%

Chemical Engineering I 36%
Biochemistry, Genetics and Molecular Biology H 43%
Agricultural and Biological Sciences I 42%
Environmental Science I 31%

Chemistry I 2%
Physics and Astronomy I 01%

Materials Science I 27%
Mathematics I 21%
Medicine I 46%
Computer Science I 25%
Engineering I, 22%
0 5000 10000 15000

Figure 2. Gold and Hybrid Gold OA publications by subject area. The X-axis indicates the number of
publications from 2020 to 2024. Note: The percentages indicate the share of Gold and Hybrid Gold OA
publications in each subject area.
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The subject areas that benefit the most from OA in terms of the number of publications are
Medicine (3,607 OA publications), Computer Science (2,804 OA publications), and Engineer-
ing (2,718 OA publications). Among these, Medicine has the highest percentage of OA pub-
lications at 46%. However, the subject areas with the highest levels of OA publishing in terms of
percentage are Immunology and Microbiology (52%), Pharmacology, Toxicology, and Pharma-
ceutics (50%), and Veterinary Science (50%). Despite having fewer total publications, these
fields demonstrate the highest proportions of their publications available in OA. Additionally,
Multidisciplinary studies have the highest percentage of open access at 82%, though the total
number of publications in this category is relatively low (656 OA publications). In contrast,
certain disciplines exhibit notably low percentages of OA publications. Decision Sciences
has the lowest at 7%, followed by Arts and Humanities at 17%, and Business, Management,
and Accounting at 20%. These fields show a significantly smaller proportion of their publica-
tions available in OA, reflecting more limited adoption of OA publishing practices in these areas.

OA and alignment with the SDGs

Given the significant financial investment required for Gold and Hybrid OA, we evaluated the
alignment of these publications with the SDGs to gauge their contribution to sustainability
challenges. OA publishing is a powerful tool for advancing the SDGs by making scientific
knowledge widely accessible, supporting informed decision-making, and promoting innova-
tion and collaboration across disciplines and regions (Awasthi et al., 2024; Jain et al., 2020).
Our analysis reveals that a higher proportion of publications aligned with the SDGs were
found in Gold and Hybrid Gold OA categories (40%) compared to closed-access publications
(31%) (Fig. 3).

—~
QO
~

40% 20 (b)
SDG 5: Gender Equality
SDG 1: No Poverty

34.2

31.5 SDG 16: Peace, Justice and Strong,

30% SDG 4: Quality Education

SDG 10: Reduced Inequality

SDG 14: Life Below Water

SDG 15: Life on Land

20% SDG 11: Sustainable Cities and Communities
SDG 12: Responsible Consumption and...

SDG 13: Climate Action

SDG 8: Decent Work and Economic Growth
SDG 9: Industry, Innovation and...

10%

SDG 2: Zero Hunger

SDG 6: Clean Water and Sanitation

SDG 7: Affordable and Clean Energy

0% SDG 3: Good Health and Well-being

Gold + Hybrid OA Paywall All publications 0% 10% 20% 30% 40% 50%

Share of papers aligned with the SDGs

Figure 3. Alignment of documents with the United Nations Sustainable Development Goals (SDGs) (a) and
share of OA publications (Gold + Hybrid Gold) for each SDG. Note: A document may be categorized under
more than one SDG.
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OA publications (Gold and Hybrid Gold) predominantly align with SDG 3: Good Health
and Well-being, which accounts for 45% of publications, significantly surpassing other
SDGs. SDG 7: Affordable and Clean Energy follows at 18%, while SDG 6: Clean Water
and Sanitation ranks third with 11%. Other notable SDGs represented include SDG 2:
Zero Hunger (9%) and SDG 9: Industry, Innovation and Infrastructure (8%), reflecting a
strong emphasis on health, sustainable energy, and infrastructure.

The finding that only 40% of Gold and Hybrid Gold OA publications in Tunisia are aligned
with the SDGs suggests a significant gap in research focus on global sustainability chal-
lenges. While this proportion is higher than that of closed-access publications (31.5%),
the majority of OA research (60%) still does notaddress SDG-related themes. This indicates
that, although OA enhances accessibility, it does not inherently drive research toward sus-
tainability goals. Additionally, with only 43% of SDG-oriented research being openly acces-
sible, there remains a critical need to bridge the gap between impactful research and public
availability, ensuring broader dissemination of knowledge that supports global development
objectives.

Government research incentives—such as the MOBIDOC Green program (which has
supported over 900 collaborative research projects since 2012 and currently funds 75 envi-
ronmental research initiatives) and the ARESSE project (a €11.5 million EU-funded pro-
gram supporting environmental research and green innovation)—demonstrate national
commitment to SDG-related research. However, they currently focus primarily on
researcher mobility and applied collaboration rather than directly addressing publication
costs.

To strengthen SDG alignment, Tunisia should therefore expand existing incentive structures
by: (1) explicitly integrating SDG priorities into national research agendas; (2) creating dedi-
cated funding streams for SDG-related publication fees (building on existing transformative
agreements); and (3) promoting interdisciplinary collaboration through programs like MO-
BIDOC Green that already connect researchers with municipalities and industry partners.

Additionally, raising awareness among researchers about the importance of aligning their work

with the SDGs and strengthening institutional support for OA publishing could further

enhance the impact of Tunisian research on global sustainability efforts.
OA and international collaboration

The overall level of international collaboration during the last five years across all publications,
including both OA and closed access, is 60%. However, this rate varies by access model, with
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Gold and Hybrid Gold OA publications showing the highest international collaboration at
69%, reflecting stronger global research networks. In contrast, closed-access publications,
which remain behind paywalls, have a lower collaboration rate of 54% (Fig. 4).

(@) sox (b)
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.(% 60
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Figure 4. Level of international collaboration (a) and top 10 collaborators for Gold and Hybrid Gold OA
publications (b). Note: The X-axis represents the number of Gold and Hybrid Gold OA publications co-
authored with each country, while the percentages indicate the share of these OA publications within the total
collaboration with each country.

International collaboration has emerged as a key factor in driving OA publishing in Tunisia.
Publications with international co-authors exhibited a higher rate of OA availability (45%)
compared to those with solely domestic authors (30%). This pattern reflects the global nature
of OA publishing, where international networks facilitate the distribution and sharing of
research outputs, breaking down the geographical and economic barriers that often limit
the reach of closed-access publications (Gabrielle Breugelmans et al., 2018).

International collaboration has been shown to significantly increase the number of publica-
tions in OA journals. For instance, a study on Jordanian publications revealed a dramatic rise
in OA publications from 7.3% in 2008 to 18.7% in 2017, coinciding with an increase in
international collaborations from 38% to 53.3% over the same period (AlRyalat &
Malkawi, 2018). International organizations like UNESCO and WIPO recognize the role
of OA in promoting sustainable development and have adjusted their policies to support
OA initiatives (Jain, 2021). Many international funding bodies, such as Horizon 2020,
require OA publishing for project results to ensure broad dissemination and maximize
research impact. This requirement aligns with global efforts to promote transparency, knowl-
edge sharing, and innovation. International collaboration further enhances OA publishing by
bringing together researchers from institutions with diverse funding policies, some of which
actively support OA through institutional mandates or national policies. Collaborative proj-
ects also increase access to resources and infrastructure that facilitate OA publishing, making
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research outputs more visible and accessible to a wider audience, including policymakers,
industry, and the public (Cary & Rockwell, 2020).

Saudi Arabia stands out as Tunisia’s top collaborator in Gold and Hybrid Gold OA publica-
tions, with 4,064 co-authored documents, accounting for more than 28% of Tunisia’s total
output in these OA categories (Fig. 4).

Tunisia has a strong research collaboration with Saudi Arabia, its leading international partner
in OA publishing. Between 2020 and 2024, the two countries co-authored more than 10K
publications, with over 4K (40%) available in OA. A significant factor contributing to this
collaboration is the presence of many Tunisian researchers working as contractual faculty
members in Saudi universities through governmental academic exchange programs. These
appointments provide Tunisian researchers with access to well-funded research environments,
advanced facilities, and collaborative networks that foster high-quality scientific output. As a
result, a substantial portion of joint publications originates from these affiliations, benefiting

from Saudi Arabia’s strong support for OA publishing,.

France follows as the second-highest collaborator, with 2,408 co-authored publications. How-
ever, the share of OA collaboration with France is the lowest among the top collaborators, at
just 27%, whereas for other countries, it ranges between 40% and 54%. This suggests that
while France remains a key research partner for Tunisia, collaboration with other countries —
such as Saudi Arabia, Italy, Spain, Egypt, the United States, the United Kingdom, India,
Germany, and Pakistan—is more likely to occur through OA channels.

OA and funding

The transition from traditional subscription-based models to OA has required the develop-
ment of diverse funding mechanisms to ensure the sustainability and accessibility of scholarly
communication. However, the variability in funding sources and the lack of equitable funding
programs have led to challenges for researchers, particularly due to the high costs associated
with Gold OA models (Borrego & Anglada, 2024). For example, in Spain, projects funded by
the Spanish State Plan allocated 3—8% of their budgets to APCs, indicating the financial bur-
den these charges impose on research projects (Alonso-Alvarez et al., 2024). Similarly, the
Swiss National Science Foundation (SNSF) allocated 3.9 million francs for OA journal articles
in 2022, demonstrating a strong institutional commitment to OA (Philipp et al., 2024). Nev-
ertheless, the commercialization of OA through APCs poses a significant financial burden,
particularly for researchers in resource-limited settings, highlighting the need for enhanced
support from research institutions and international organizations.
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In order to explore the funding channels of Tunisia’s Gold and Hybrid Gold OA publications,
we extracted the funding sponsors cited in these publications and homogenized and catego-
rized the most significant sources (Fig. 5).

Qatar 1 0.7%
UK 1 0.8%
Germany m 1.2%
USA m 1.2%
Portugal m 1.3%
France m 1.9%
Spain m 2.1%
European Commission mmmm 5%
National m— 7.5%
SaudiArabia n— 12 1%
Undefined 61.3%

Figure 5. Top 10 funding sponsors cited in Gold and Hybrid Gold OA publications. Note: The percentages
represent the share of publications that cite each corresponding funder.

While Scopus provides a structured overview of acknowledged funders, the data is not exhaustive,
as funding information depends on authors’ disclosures. The presence of an “undefined” category,
where no specific funder is cited, suggests that either institutional support was provided but not
explicitly acknowledged or that the research was conducted without external funding. In the Tu-
nisian context, researchers tend to cite national funding sources, such as project-based grants,
while institutional funding is rarely mentioned. Our results show that 61.3% of publications
do notcite funders, likely reflecting institutional funding. If we consider the “undefined” category
as institutional funding, the national contribution would total 68.8% (61.3% undefined + 7.5%
identified national funders). This assumption helps estimate the share of national funding in OA

publications, though it remains an approximation rather than a definitive classification.

Saudi Arabia is the leading international contributor, supporting 12% of OA publications,
followed by the European Commission (5%). Smaller contributions come from Spain,
France, Portugal, and other countries. This data suggests a strong reliance on institutional
funding for OA publishing in Tunisia, while also benefiting from a mix of international
and national contributions. However, the relatively small proportion of publications receiving
external funding (around 30%) stresses the need for increased efforts to secure international
funding opportunities that prioritize OA. Expanding access to such funding would help sus-
tain and enhance Tunisia's OA publishing efforts.

CHALLENGES AND RECOMMENDATIONS

While Tunisia has made progress in adopting OA publishing practices, several challenges per-
sist. More than 60% of Tunisian research remains behind pay-to-read paywalls, limiting its
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accessibility and reducing its potential impact on the global scientific community. While
awareness-building is necessary, the financial burden of APCs remains the dominant barrier,
as systemic budget constraints limit the feasibility of Gold OA for most researchers and
institutions.

Additionally, the gap in SDG alignment and the relatively limited impact of Gold OA suggest

the need for more strategic planning in the promotion of OA publishing,.

[t is important for policymakers in Tunisia to recognize this gap and consider incentivizing or
prioritizing SDG-focused research through funding and OA publication strategies. Policies
should encourage OA channels that prioritize high-quality and impactful research, particu-
larly in fields such as Medicine.

Access to electronic bibliographic resources in Tunisia is centralized through the CNUDST,
which negotiates agreements with publishers on behalf of all universities and research centres.
This centralized approach ensures uniform access to essential academic resources across the
country and streamlines the negotiation process, making it an effective strategy to support
OA. Tunisia has recently initiated Read & Publish agreements with two publishers. However,
these agreements currently cover fewer than 100 OA documents in 2024, a figure that remains
highly restrictive.

This existing infrastructure (CNUDST), which already brings together library and disciplin-
ary representatives from various institutions to negotiate and validate nationwide subscrip-
tions, is uniquely positioned to lead the OA transition. Librarians, particularly those
within the CNUDST and its Committee for the Acquisition of Electronic Resources,
must be empowered to expand their mandate from content acquisition to scholarly commu-
nication management.

The OA transition strategy should maintain essential access while building toward sover-
eignty. During the transition period, CNUDST should retain targeted subscriptions to
core journals, expand agreements with fully OA publishers, and strengthen document delivery
services. This ensures that researchers do not lose access to critical content. Simultaneously
and in parallel, it should champion the development of a Tunisian Diamond OA publishing
platform in collaboration with Tunisian institutions to provide a cost-free publishing route
while maintaining rigorous editorial standards. Latin America offers a successful model in this

regard, with platforms like SCIELO and Redalyc.
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This parallel investment would:

- Build Tunisian-owned publishing capacity independent of commercial publishers.

- Support multilingual output (Arabic, French, English) serving local and regional schol-
arly communities.

- Eliminate APCs for Tunisian researchers over time.

- Create a permanent, freely accessible archive of Tunisian research.

Open access policies should prioritize the development of institutional repositories to pro-
mote Green OA, enabling researchers to self-archive their work. The CNUDST must
enhance its infrastructure to provide a robust alternative to paywalled publishing. Researchers
should be incentivized to deposit preprints and accepted manuscripts in these repositories,
thereby increasing the accessibility of Tunisian research without relying exclusively on
APC-funded models. Additionally, security measures should not undermine access to these
repositories from outside the country, and policies should be established to mandate unre-
stricted access to them.

Raising awareness and providing training on OA publishing practices is essential. Researchers,
librarians, and administrators should be educated on the benefits of OA, available funding
mechanisms, and compliance with OA mandates. Training programs and workshops should
be widely implemented to ensure all stakeholders are informed and prepared to take advantage
of OA opportunities. Crucially, Tunisia should engage with emerging global Diamond OA
coordination efforts, such as the European Diamond Capacity Center (EDCH) and DIAMAS
project, which are developing standards, training, and technical support for community-led
publishing. By learning from both Latin American successes and Northern failures, Tunisia
can build an OA future that is truly equitable, sustainable, and sovereign.

CONCLUSION

This study provides valuable insights into the status and impact of OA publishing in Tunisia,
highlighting both the opportunities and challenges facing the country in its efforts to enhance
global access to research. While OA publishing offers substantial benefits in terms of visibility,
citation impact, and collaboration, Tunisia faces significant barriers, particularly related to the
financial sustainability of OA models and the alignment with SDG-focused research. Devel-
oping clear and comprehensive policies to support OA initiatives is crucial to ensuring
long-term accessibility and equity in research dissemination. By strengthening funding mech-
anisms, expanding OA agreements, and optimizing the allocation of financial resources to
maximize societal value, Tunisia can establish a more sustainable OA publishing framework.
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These initiatives, combined with well-defined policies, will help eliminate financial barriers
for researchers, enabling them to publish their work more freely and contribute to high-quality
and impactful research. Future research should directly investigate the attitudes and percep-
tions of Tunisian researchers towards these trade-offs between cost, prestige, and societal
impact to inform such policies.
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