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Abstract

Delving into the persistent impacts of colonialism within the sphere of modern science, we explore some
of the deep-seated disparities between the Global North and South with regards to the scientific en-
terprise. Central to this inequality are the hurdles of language and financial support. As such, this work
discusses the often-overlooked obstacles that Global South scientists face, including the additional efforts
non-native English speakers must invest in reading and publishing, their higher rejection rates, and the
widespread neglect of publications in languages other than English. These challenges not only hinder the
advancement of science but also deepen existing divides. Furthermore, we examine the double-edged
sword of and the geopolitical limits of open science. While these policies democratize access to scientific
knowledge, they can inadvertently exacerbate the North-South inequalities due to, for example, the pro-
hibitive costs associated with open-access publishing—a financial burden that is often unmanageable for
researchers with limited funding. This funding gap severely restricts the Global South’s scientific capa-
bilities and impact, affecting everything from conducting comprehensive research to attending scientific
meetings. The culmination of these disparities not only diminishes the impact of Global South researchers
in their fields but also traps them in a cycle of reduced funding and limited global networking opportu-
nities. In addressing these complex issues, the contributions in this work highlight some of the most
common and pronounced issues related to scientific inequalities, as well as suggesting possible ways of
bridging these gaps in order to reach a more equitable distribution of resources and recognition in the
global scientific community.
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Context of the current work

The terminology ‘Global North’ and ‘Global South’ has been increasingly used in academia and
by scholars (Toshkov, 2018), although we want to acknowledge that it comes with its own
limitations and pitfalls. The history of using this terminology goes back to the commission chaired
by former West German Chancellor Willy Brandt, who prepared a report (Brandt 1980) presenting
the concept of a baseline dividing the “developed” Global North and the “developing” Global South.
This situation is the same with other terminologies coined in the past and still used today, such as
“First-Third Worlds” and “Developed” and “Developing Countries”. While the current literature no
longer uses the “Third World” term, the classification of countries within international organizations
and statistical rankings remains highly stratified, despite substantial local variations (Lees, 2011).
All of these terms tend to overly reduce and erase diverse experiences (Beattie, 2023), and the
term “Global North-South” focuses on a geographical relation that does not directly translate
culturally, historically, or economically (Toshkov, 2018). Further, Toshkov (2018) recommends not
using this terminology and being more accurate when talking about specific countries (i.e., “less
developed countries”). However, and precisely because of the popularity of the terminology
(Toshkov, 2018), we prefer to use this familiar term and clarify its meaning here. Therefore,
whenever we refer to the ‘Global South’ in this work, we are referring to low and middle-income,
formerly and currently colonized countries.

As this paper is written by many researchers from different regions of the world, we must
acknowledge how our experiences have shaped this piece and have guided much of our
discussions and views on this topic (see Table A1; Appendix). Our background and experiences
relate to the challenges that we have faced when participating in science, influence our
perspectives and views (hooks, 1994; Longino, 1995), and determine the focus and narrative of
this manuscript. Therefore, we focus on two main barriers that are not only shared among us, but
also envelop many other related issues regarding participation in modern science, namely the
challenges of language and funding gaps.

Context of mainstream modern science

Perspective of the Eurocentric dominance in science

The term “scientific revolution” has been characterized in at least three different ways since it
was coined and popularized (Cunningham & Williams, 1993). First, in a philosophical sense, it is
defined as a particular method of inquiry that produces knowledge in the form of causal,
mathematical laws, or which can be reduced to such laws. Second, as a moral enterprise, to
amplify freedom, rationality, truth, and as the motor of social progress. And third, as the
embodiment of the innate, universally curious human nature.

The history of science, as taught to most students, has long been understood in this way,
despite drastic changes and contrasting views on this topic in the wider scientific community. The
deductive, scientific method that most of us understand as the “scientific method” has long been
questioned, with some philosophers of science like Okasha (2002) arguing that rather than one
scientific method, there are several scientific methods specific for each scientific discipline (Marin,
2018). Hansson (2006) analyzed 70 highly-cited Nature articles and found that just two met Karl
Popper’'s deductive, falsification criteria. Of course, Popper's ideas come directly from a
characterization of science based on the reduction of phenomena to universal laws only (Okasha,
2002). That is why Popper had issues with demarcating some parts of the life sciences—like
evolutionary biology—as science (Stamos, 1996). It would be very difficult to argue that whole
disciplines like paleontology, mathematical modeling, naturalist exploration, and many others that
do not directly test hypotheses in a deductive manner, do not constitute science. It should also be
clear, at this point, that science can operate rather in an inductive manner, as argued by Okasha
(2002), and also in an abductive manner, as argued by Charles Pierce (Santaella Braga, 2019).
The first uses specific observations to make broader generalizations (i.e., the trisomy in the 21
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chromosome of some patients was observed to conclude this is the cause of Down syndrome),
while the second case is a form of logical inference of simplest explanation which also incorporates
probability, uncertainty, and doubt (Fitzhugh, 2006).

The moral characterization of the scientific revolution has also long been questioned (Merton,
1938). Such characterization assumes that science is free of any religious, social, economic, and
political influence. In reality, however, the scientific revolutions were clearly affected by religious
(e.g., Puritanism) and economic values (e.g., modern capitalism) (Cunningham & Williams, 1993).
It is difficult not to connect the development of many scientific ideas and theories with the specific
social contexts and political powers into which they were born. Moreover, the European countries
that hosted these scientific revolutions since the 17" century were, mostly, also the countries
benefiting from the first forms of global trade and capitalism, colonization, and slave trade.
Scientists in the 17" century were directly and indirectly affected, influenced, and funded by such
colonization ideas and practices.

Although rationalization has been a valued trait in science since the time of Aristotle, research
shows that factors like first impressions and negative experiences deeply affect reasoning, and
scientists are not immune to this (Kuhn, 1962; Haidt, 2012; Kahan, 2012). Thus, scientists are
equally and strongly influenced by emotions and intuitions (Haraway, 1988). Rather than
abandoning reason and scientific inquiry in its entirety—as some academics have proposed (Sokal
& Bricmont, 1999)—it is more beneficial to be conscious about the historical and psychological
factors that affect the way that scientific revolutions started, and the way that individual scientists
and the scientific community operate (Haraway, 1988; Haidt, 2012).

Several criticisms have been issued on the “universality” of scientific inquiry over the last
decades, coming from many academic areas and thought systems (Cunningham & Williams,
1993), including indigenous scholars (Hird et al., 2023). The mainstream understanding of science
originates from primary assumptions about the characteristics of science itself, which are based
on idealizations of the world and what the scientific activity is (Liboiron, 2021). This has led to long-
held views about the scientific method itself, which are still applied at different levels of scientific
evaluation, affecting what gets funding, what gets to be published and therefore, taught and passed
on to future generations (Paasi, 2005; Salager-Meyer, 2008). This cultural background of the
scientific enterprise highlights how the current system operates and how researchers are able (or
not) to overcome barriers for participation in the global research environment.

The publishing landscape and the move towards Findable, Accessible, Interoperable, and
Reusable (FAIR) science

For most of the history of the European scientific enterprise, scholarly communication was
accomplished through non-commercial means, such as letters, monographs, pamphlets, and
essays (Zuckerman & Merton, 1971; Lariviere et al., 2015). Publishing costs were mostly in the
hands of individuals, or through the support of publishing organizations, such as university presses
and donors. The scientific enterprise was concentrated in the hands of wealthy, white,
independent, male scholars, and prestige was not yet tied to publication, but rather to social
standing (Fyfe et al., 2017).

With the creation of the first learned societies, the first scientific journals appeared, although
still far from the structure we understand now, operating more like magazines, with no systematic
“peer review”, and primarily fulfilling the vision of the editor (Fyfe et al., 2017). Publishing also
became a way to secure intellectual property rights, which motivated researchers to move from a
culture of secrecy to open communication (Zuckerman & Merton, 1971). This transformed the
ethos of the European scientific community to one of free circulation and sharing of knowledge
and ideas.

Even though these first journals had the intention of generating revenue, they rarely did (Fyfe
et al., 2015). However, things began to change in the 18" century with the print culture reducing
the costs of publication and increasing accessibility to a wider readership. This, coupled with an
increase of academic jobs and the professionalization of the academic community, meant that
authorship became a tool for universities to evaluate their employees (Paasi, 2005). As universities
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increasingly became the hub of researchers, publications became a primary way to demonstrate
the institution’s and one’s intellectual merits, slowly changing the culture of prestige (Zuckerman
& Merton, 1971; Fyfe et al., 2017). Yet, “reputable” publications at that time still did not undergo
full peer review as it exists today, and a rudimentary system of refereeing existed mainly in learned
societies as a means to safeguard their reputation and representation (Zuckerman & Merton,
1971).

After World War 1l, there was a major expansion of governmental funding for research,
especially in the United States (Baldwin, 2020). This created fertile ground for a new for-profit
system of publishing, for several reasons, as discussed in Fyfe et al. (2017). First, the volume of
research outputs began to outpace the capacity of scientific journals to handle them. Suddenly,
finding articles to publish and keeping the periodicity was not an issue, which necessitated efficient
mechanisms for sharing this wealth of information. This expansion was also due to the emergence
of new scientific disciplines and fields of study. The diversification of research areas created a
demand for platforms to disseminate new knowledge and findings. The post-war period also saw
an increase in the internationalization of research, with conferences, collaborations, and societies
growing in scope and reach. Scientific communities and the readership grew substantially, and the
new publishers had a much larger customer base to explore. As the US was the main driving force
in research funding and output, English was increasingly used as the international language of
science (lingua franca) and was, therefore, the language chosen by these new publishers.

However, this growth in funding for research in the US also brought increased tension between
accountability to the public and the government, and research autonomy, leading to a
transformation of the refereeing system by the mid 1970s (Baldwin, 2020). This is when the term
“peer review” started being used, with its definition implying that only a small group of people, the
expert peers, should be responsible for evaluating an article or proposal’'s worthiness. First
employed mainly by US funding agencies, this process was later co-opted by publishers worldwide
(Baldwin, 2020) since the judgment of peer reviewers was seen as a token of value and
legitimization—one that is given for free and anonymously by a community that still serves the
ethos of improving science and sharing knowledge.

While generous funding lasted, publishers focused on selling journal access to institutions,
since they could charge more per subscription than to individuals. Due to its particular nature and
through various strategies to reduce costs, publishing became a highly profitable business, one
where neither the primary good nor its quality control is paid for (Lariviere et al., 2015). By the
1980s, the stream of funding drastically decreased and universities and libraries struggled to keep
up with the costs of acquiring titles (Fyfe et al., 2017). Unlike most commercial goods, there is no
cheap alternative to scientific discoveries and ideas, and this limitation has exacerbated the
inequality of access between institutions and academics, and their potential for innovation and
participation in cutting-edge research.

More recent advances in technology, such as digital media and the internet, have brought the
promise to facilitate the publication and circulation of academic research, democratizing its access.
However, these technological advances have also brought new commercial opportunities by
reducing production costs, and with new digital rights practices, publishers have taken control of
intellectual property and thus prevented its free dissemination (Lariviére et al., 2015; Fyfe et al.,
2017). The academic culture of prestige that emphasizes a particular form of refereeing and
journals has stymied alternative, non-profit models of academic publishing that lie outside of
traditional systems of reward and recognition (Fyfe et al., 2017), and instead, has fueled up the
creation of a publisher monopoly (Nolde-Lopez et al., 2023, although see Kulczycki et al., 2025 for
examples of where open diamond models play a major role).

Over the past decade, the landscape of academic publishing has witnessed a transformative
shift in the commitment to Open Science, particularly due to global-scale diplomatic commitments.
For example, UNESCO has recommended the following Open Science principles on a voluntary
basis: transparency, scrutiny, critique, and reproducibility; equality of opportunities; responsibility,
respect, and accountability; collaboration, participation, and inclusion; flexibility; and sustainability
(UNESCO, 2021). Moreover, current US-European policies and mandates increasingly require
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publicly funded research to be published in Open Access (OA) formats. While this shift promotes
broader dissemination of knowledge, it has also led to a significant financial restructuring,
especially for commercial publishers. The transition from institutions shouldering the costs to
authors navigating the terrain through Article Processing Charges (APCs) has effectively
transferred the financial burden onto research grants and projects’ funding (Pulverer, 2018).
Consequently, government investment in Open Access inadvertently sustains and benefits for-
profit publishing companies by ensuring a continuous stream of revenue through mandatory APCs.
This financial re-calibration not only reinforces commercial publishers’ profitability but also reflects
a broader reconfiguration in the traditional power structures of scholarly communication (Dudley,
2021).

The adoption of Open Science practices has not been without its share of challenges—after
all, it is still built on the same foundations and, therefore, inherits many of the same systematic
barriers as traditional science (Bahlai et al., 2019; Gownaris et al., 2022). Non-profit-driven models,
designed to foster openness and collaboration, face resistance due to the deeply ingrained
academic prestige culture (Bosman et al.,, 2021). The allure of “prestigious” journals and the
associated impact factor often act as barriers to embracing alternative, non-profit-driven models
(Lawson, 2015), and leads to many journals, even including those with an “open diamond” model,
to be not indexed and left out of major citation databases, especially journals from the Global South
(Bosman et al., 2021; Bol et al., 2023). This inertia within the system underscores the formidable
challenge of reshaping entrenched norms and practices within the scholarly community.

In science, the conditions for participation are not equal across the globe. If we take a historical
perspective based on studies such as those by Aagaard et al. (2020) and Graves et al. (2022), a
consistent pattern emerges. Most breakthrough discoveries and research advances tend to come
from wealthier regions and countries with robust, high-income economies and advanced
infrastructure. This pattern is commonly referred to as “scientific inequality” and is manifested in
three key aspects: funding, recognition, and resources.

Language diversity emerges as a persistent hurdle in the journey towards Open Science. The
dominance of English in scholarly communication marginalizes non-native English speakers,
limiting their ability to effectively disseminate their research findings (Amano et al., 2023a).
Breaking down this language barrier is imperative for realizing the true inclusivity and global reach
envisioned by the Open Science movement (Curry & Lillis, 2015) and scientific communication
more generally (Rasekoala, 2023). More about this topic is discussed below in section 4.

Another significant impediment that hinders widespread participation in Open Science
initiatives is the issue of funding. In the case of publication and dissemination of knowledge, the
imposition of APCs, shifting financial responsibilities to authors, creates a new set of challenges,
particularly for researchers in resource-limited settings. The inability to cover APCs due to funding
constraints, inhibits the active engagement of researchers from diverse backgrounds (Nabyonga-
Orem et al., 2020). More about this topic is discussed below in section 5.

Methods

Here, we performed an integrative review, consisting of a conceptual synthesis of a wide range
of published studies (Torraco, 2005; Souza et al., 2010; Snyder, 2019), aimed to assess and
critique the current state of Global South researchers’ experiences and participation in science,
within the context of scientific conduct and community of the Global South (see definition in section
1). The motivation to write this review stemmed from a combination of personal experiences and
everyday challenges that result from systemic barriers (see Table A1; Appendix) and reflections
on work from authors from diverse fields, which has been woven into a conceptual framework to
offer new perspectives on scientific practices. We synthesize conceptual papers, position papers,
literature from different scientific disciplines, as well as statements and quotes from individual
scientists. This is the result of a collaborative effort of the co-authors, which was coordinated
through online communication and internal peer-reviewing processes. Our work contributes to the
community’s knowledge on how science is practiced currently, and offers guidelines for the future,
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especially in the context of Open Science. These guidelines are intended to appeal not only to
individual scientists, but also institutions.

Language barriers

Itis important to note that inequalities in science are not driven exclusively by economic factors
and the distribution of resources. These disparities manifest at the individual level as well (Xie,
2016), particularly concerning communication skills, where language assumes a central role. As
Drubin & Kellogg (2012) highlight, the use of English as the lingua franca in scientific
communication has implications for global collaboration (Amano et al., 2023a). This linguistic
dominance, while seemingly unifying, often sidelines non-native English speakers, hindering their
ability to access research, publish their work, and engage in scientific discourse (Soares et al.,
2023). This situation not only disadvantages individual researchers from non-English speaking
backgrounds, who find it challenging to compete in the scientific field, but it also impacts the global
scientific community (Petersen, 2021). Breaking down language barriers invites a wealth of diverse
perspectives, enriching global scientific understanding. Towards this end, practical steps can be
implemented. Supporting researchers in language learning, translating crucial scientific texts,
indexing non-English journals, and encouraging multilingualism in scientific forums are essential
first steps. Such initiatives not only make science more accessible but also nurture a more diverse
and vibrant scientific discourse, paving the way for comprehensive and globally inclusive scientific
progress.

We note that here, and throughout the review, when discussing “language”, we refer to formal,
spoken and written language. There are other ways in which the term “language” can be
understood when discussing the scientific endeavor. For example, each sub-discipline has their
own technical, specific language, which tends to diminish interdisciplinary work (Monteiro &
Keating, 2009). Similarly, “language” can reflect Foucault’'s concept of “discourse” (Miller, 1990),
to understand how academia creates its own rules. However, discussing such interpretations of
language regarding scientific research is beyond the scope of this review.

Prevalence of English in scientific communication

According to the Ethnologue website (https://www.ethnologue.com/; a curated database), there
are around 7,168 living languages on Earth (Retrieved February 27, 2024). Drubin & Kellogg
(2012) estimated that less than 15% of the world’s population speaks English, with just 5% being
native speakers. Nevertheless, English ranks as the most widely spoken language and is the main
language used in science. This extraordinary imbalance emphasizes the importance of recognizing
and alleviating the difficulties faced by non-native speakers of English if we are to have a truly
global community of scientists.

The majority of journals listed in academic indexes, especially those with a high impact factor
(publications which typically have a disproportionately high impact on career advancement),
publish their content in English (Gonzalez-Alcaide et al., 2012; Cavacini, 2015; Liu et al., 2018).
Publishing in English is also a common practice for career advancement in science, as it often
leads to higher citation rates, contributes to job performance, and opens up better opportunities
for career mobility. The majority of scientists around the world use English as an additional
language (Elnathan, 2021), making it the international language of science, for better or for worse.
The prevalence of English as a common language in the scientific community has some
advantages, including facilitating communication between researchers from different countries and
cultures. Without this common language, international collaboration in science would be
significantly more difficult (Drubin & Kellogg, 2012; Woolston & Osorio, 2019). In line with this,
Steigerwald et al. (2022) highlights the importance of having a central scientific language to
facilitate the global dissemination of science and advancement. However, this phenomenon has
excluded scientific knowledge generated in other languages.

Stockemer & Wigginton (2019) found that about 60% of research papers submitted by non-
native English-speaking scientists are written in English. This trend is especially strong among
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younger researchers, Europeans, and those in the natural sciences (Stockemer & Wigginton,
2019). The idea that writing in English can enhance the global recognition of their work is endorsed
by many renowned science publishers, and is a reflection of the capital dominance of English-
speaking countries in science—as previously discussed. It is also worth noting that, globally, 75%
of authors recognize the value of non-English language papers as important sources of information
(Amano et al., 2023b).

In the context of conservation research, studies published in non-English languages
significantly influence local decision-making (Amano et al., 2023b; Choi et al.,, 2024).
Unfortunately, these are frequently ignored in global assessments. Research across 37 countries
and territories found that non-English-language literature forms a major part of local information
sources, accounting for 65% of references in biodiversity assessment reports (Amano et al.,
2023b). This indicates that, by excluding non-English-language science, international evaluations
may miss crucial information about local and regional biodiversity (Amano et al., 2023b; Choi et
al., 2024).

The scenario described here highlights a major obstacle within the scientific community.
Collaborating with scientists from different cultural and educational backgrounds adds energy and
creativity to the field. As noted by Meneghini & Packer (2007), many scientists in regions like Africa,
Asia, Latin America, and Europe often publish their research in their native languages within local
journals. While this is valuable for their local scientific communities, it can lead to important insights
and discoveries being overlooked on the global stage because they are not easily accessible to
English-speaking scientists. This language barrier hampers the worldwide sharing of knowledge
and opportunities for cross-border collaboration. Ignoring scientific research published in
languages other than English can have negative consequences in dataset analyses and science-
based policy. For example, global biodiversity assessments regularly ignore non-English scientific
literature, resulting in limited analysis and model development, leading to conservation
recommendations that lack nuance and flexibility, and local capacity of application (Amano et al.,
2023b).

Challenges for non-native English speakers

One important question, previously raised by Suzina (2021), is whether the English language
serves as the lingua franca of science, or rather as a mechanism that sterilizes scientific work. For
scientists who are non-native English speakers, to reach a high proficiency level in an additional
language is an added hurdle. Scientists are aware that the better they speak English, the easier it
is to integrate into the global scientific community and the job market. However, fluency in another
language is fundamentally different from being a native speaker. People often think in their mother
tongue and translate their thoughts into another language when communicating, a highly
demanding cognitive process (McFarlane et al., 2020) that is subjected to scrutiny from native
speakers.

Beyond the inherent linguistic challenges, many academic journals explicitly require non-native
English speakers to have their manuscripts revised by a native speaker prior to submission. This
additional step not only increases the time and financial burden on non-native English
researchers—who must hire professional editors or seek informal assistance—but also creates a
market for English speakers in academic editing. In some cases, this requirement leads to quid
pro quo exchanges, where native speakers who merely revise a paper are granted co-authorship
despite contributing no intellectual merit to the research. While linguistic clarity is essential for
effective communication, such practices raise concerns about fairness and distribution of
academic credit. Some have argued that Artificial Intelligence (Al) developments constitute an
important tool to overcome such challenges—at least in writing (Golan et al., 2023).

According to Amano et al. (2023a), the impact of the English language barrier is significant.
Ninety-one percent of non-native English speakers need more time to read papers and 51% spend
more time writing them. Their papers are 2.6 times more likely to be rejected due to language
issues, and they are 12.5 times more likely to need minor or major revisions. They spend 94%
more time preparing and practicing presentations. In addition, 30% often decide not to go to
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conferences and half decide not to give oral presentations because of these language problems
(see Figure 1 in Amano et al., 2023a).

It is evident for scientists who do not have a strong command of a foreign language that keeping
up to date in their field can be a daunting task—only 25% of authors find non-English papers easy
to understand (Amano et al., 2023b). Researchers face several challenges, such as struggling to
communicate effectively, both orally and in writing (Flowerdew, 2019), keeping abreast of the latest
advances in their field of research, getting their work published in prestigious scientific journals,
and participating in specialized research teams. These difficulties can have far-reaching
consequences, including limiting the visibility and dissemination of their research and limiting their
ability to build collaborative partnerships with other scientists. Ultimately, these challenges can
hinder their recognition within the scientific community and potentially slow down their career
progression.

Open Science efforts to overcome language barriers

The UNESCO “Recommendation on Open Science” (UNESCO, 2021) is designed to
strengthen the impact of scientific results and ensure equality of opportunities. It underscores
values such as respect, responsibility, collaboration, flexibility, and sustainability. This
recommendation urges international scientific institutions, academies, universities, associations,
libraries, funders, and other stakeholders to actively promote global, multilingual, and cross-
disciplinary research programs. By sharing information and fostering global interconnection, these
efforts aim to contribute to addressing the challenges of our time and advancing the achievement
of the sustainable development goals for a better world.

To enhance global scientific communication, research needs to be more internationally
oriented. Acknowledging and supporting the efforts to overcome language barriers will pave the
way for a more inclusive and diverse scientific community (Amano et al., 2023a). This includes
facilitating international collaborations and accepting scientific literature in multiple languages to
improve visibility and inclusivity (Soares et al., 2023). Language training programs in academic
settings are gaining importance (e.g., AuthorAid), equipping researchers to participate more
effectively in a field where English predominates. However, the success of these initiatives can be
mixed, and still operates in maintaining the dominance of one language over others (Salager-
Meyer, 2008; Marquez & Porras, 2020). A key factor in this endeavor is fostering an inclusive
attitude towards non-native speakers, emphasizing that language proficiency does not equate to
scientific merit. Efforts should be made to balance language use in scientific activities, supporting
non-native speakers, and effectively utilizing resources to improve communication opportunities.

Translating and creating scientific terms in one’s own native language is vital for more
effectively sharing ideas to a wider audience, which in turn increases participation and
comprehension of science across cultures (Marquez & Porras, 2020; Wild, 2021; Rasekoala,
2023). Translation services, both at conferences and for publishing, assist researchers in sharing
their work globally irrespective of their native language. Still, these services quite often represent
an economic burden for lower and middle-income countries (Nolde-Lopez et al., 2023). Some
journals offer abstracts in multiple languages (e.g., journals published in the Scientific Electronic
Library Online [SciELO] database), while others are open to multiple languages within the same
journal (e.g., Revista de Saude Publica) or preprint service (e.g., EcoEvoRxiv). These efforts
already help to bridge some gaps in access, but multilingual translation of full articles is still an
almost non-existent effort (Nolde-Lopez et al., 2023). Some exceptions are the PLoS journals and
Emerging Themes in Epidemiology, which publish translations of articles, although still at the cost
of authors and relegated to the supplemental material section (Fung, 2008).

Large Language Models (LLM) technology is gaining popularity due to their potential to
overcome the language barriers that can still be an obstacle to accessing information (Rivera-
Trigueros, 2022); they could serve as tools for various language-editing services. Presently,
platforms such as Grammarly, Deepl, and Google Translate offer machine translation services with
free online options. Nevertheless, such technologies are still a work in progress, necessitating
further enhancements in accuracy and consistency, especially regarding scientific terminology
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translation. It is important to acknowledge that many languages are still inadequately represented
in these machine translation systems (Steigerwald et al., 2022) and that language models, such
as ChatGPT, are not substitutes for scientists or researchers. Indeed, human verification remains
indispensable (Teubner et al., 2023), which has led authors like Khelifa et al. (2022) to propose
the use of an integrated peer language proofing and translation systems in preprint platforms as a
solution to overcome language barriers.

Funding barriers

Current funding barriers

Funding barriers pose substantial restrictions on researchers all around the globe, with
researchers from the Global South—where the budgets allocated to scientific research may be
more limited—often experiencing these restrictions more acutely (Moreira de Oliveira & Bomfim,
2023). These restrictions can impact scientific endeavors in various ways. First, minimal financial
backing constrains the ability of researchers to conduct state-of-the-art research. In Global South
countries, most research is conducted with public/university funds, and the proportion of funding
related to Gross Domestic Product (GDP) spent in research is orders of magnitude lower than in
Global North countries (Salager-Meyer, 2008). Researchers from the Global South often cannot
access private foundations funding (as in the US) or multilateral funding that allows
research/sampling in multiple countries (as in the EU). Inadequate or outdated infrastructure
(Skupien & Riiffin, 2020), limited access to necessary consumables, and challenges in meeting
running costs, constrain the quality and scope of research projects. This can significantly hamper
competitiveness, particularly relative to researchers with more resources and access to advanced
facilities and personnel (e.g., animal caretakers, research technicians, administrators). Moreover,
it is not uncommon for researchers from the Global South to pay costs associated with research
(i.e., sampling costs, products) from personal funds, and/or taking on additional jobs to cope with
financial constraints, which diverts time and energy away from academic pursuits and perpetuates
further disparities in academic competitiveness.

Publishing in academic journals is crucial for researchers and scientific progress but the
associated costs can be prohibitive, especially for prestigious journals. For example, publishing
immediate open access in Proceedings of the National Academy of Sciences costs US$4,995—
5,495, depending on the license, while publishing Gold Open Access in Nature amounts to
US$11,690. Some journals also charge submission fees, pushing researchers from the Global
South to publish in less-reputable journals or avoid traditional outlets altogether. The Gold Open
Access fee in Nature, for example, corresponds to 35.19% of the annual budget of a starting grant
in Chile (Fondecyt Iniciacion), 64.95% of an equivalent Peruvian starting grant (“Semilla”,
Proyectos de Investigacion Basica - Prociencia), 585% of an equivalent to the Iranian starting grant
(Pajohaneh — Ostadyari), and 3.56% of the annual budget of a European Research Council
Starting grant.

Furthermore, scientific knowledge is frequently not freely available, as a significant amount
remains locked behind a paywall. High subscription costs to access such publications can
particularly hinder institutes or individual researchers from the Global South without the means to
afford access agreements, thereby hampering their ability to stay abreast of the latest
advancements. Additionally, political issues and sanctions may impede researchers from
publishing their works and participating in events, like summer school programs and conferences.
This further compounds the already-challenging working conditions of researchers in these
restricted countries, predominantly from the Global South (Ro, 2020).

In addition to science dissemination through academic journals, researchers typically
showcase their research and foster collaborations through conference participation. However,
membership fees, event enrollment costs, and the expenses associated with travel and
accommodation (including costly and time-consuming procedures to obtain entry visas) can be
prohibitive (Shaw et al., 2025). This disproportionately affects researchers from the Global South,
not in the least because these events are often organized in touristic and expensive locations,
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which limits their participation in knowledge exchange and scientific collaboration. Beyond the
negative effects this brings for the competitiveness of individual researchers, it also limits the
participation of people with diverse backgrounds, including researchers from the Global South,
jeopardizing scientific progress as a whole. Furthermore, financial constraints may prevent
researchers from the Global South from engaging in learned societies, workshops, or research
visits abroad, hindering their development of essential skills and expansion of their professional
network (Lagisz et al., 2025). Ensuring inclusive opportunities for all groups in academia not only
prevents the loss of valuable contributions that may reveal connections between overlooked ideas
and concepts but also fosters a more equitable academic landscape, ultimately promoting a higher
rate of scientific advancement (de Vaan et al., 2015; Hofstra et al., 2020).

Open Science as a solution

Several Open Science initiatives offer potential solutions that can alleviate the impact of limited
research funding. First, in an effort to promote reproducibility, the Open Science movement
encourages resource sharing, with researchers being increasingly willing to share materials such
as specific reagents, equipment, or other physical resources such as tissues. This can reduce the
financial burden on individual researchers and make state-of-the-art research more affordable. For
example, researchers may describe the availability of resources in publications or use open-source
software and databases (e.g., Anishare, AniMatch, Addgene) to offer (or seek) materials (Bertram
et al., 2023). Furthermore, the development of open-source software and tools facilitates state-of-
the-art research for researchers without the necessary means to acquire such resources
commercially. Likewise, by making educational resources openly available, researchers who may
not have the means to attend workshops can still benefit from research training.

The growing emphasis on open access publishing, a fundamental principle of Open Science,
contributes to democratizing access to scientific knowledge. There are many OA diamond journals
that do not charge for publishing or access (Bosman et al., 2021). Researchers are also
increasingly publishing on preprint servers (e.g., arXiv, bioRxiv, ChemRxiv, EcoEvoRxiv,
medRxiv), which makes their work quickly available to peers without traditional publication costs.
Similarly, making data openly available and reusable can help researchers from the Global South
who may lack the necessary financial means to collect original data to, nevertheless, meaningfully
contribute to the scientific endeavor (Gomes et al., 2022).

Many Open Science communities actively target historically underrepresented groups,
including researchers from the Global South, promoting equity, diversity, and inclusion, and
fostering collaborations among researchers across the globe. In this respect, online conferences
can facilitate such collaboration and networking, as costs for travel and accommodation are
avoided. In addition, registration costs are often lower, making it easier for researchers from all
across the world to participate.

Open Science challenges and considerations

Despite the promising potential of Open Science initiatives to help overcome financial barriers,
especially those experienced by researchers from the Global South, many roadblocks remain that
are not yet addressed or that may even inadvertently be exacerbated by current Open Science
initiatives (Astell et al., 2018; Bahlai et al., 2019; Gomes et al., 2022; Gownaris et al., 2022). For
example, while online conferences can enhance accessibility and facilitate participation of
researchers from the Global South, they still require a stable internet connection, and can involve
registration fees that may potentially exclude researchers with limited resources. In this respect, it
is important to recognize that organizers may partially or completely waive participation fees, or
provide the opportunity to apply for grants that facilitate participation to online or in-person events.
Similarly, some learned societies may offer reduced membership fees for researchers from the
Global South.

Further, the emphasis on Open Access publishing, while democratizing access, may
inadvertently make the research of Global South researchers less visible if they cannot afford open
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access publication fees (Pulverer, 2018). In this respect, many academic journals already grant
waivers to authors from low-income countries who lack the necessary funding to cover article
processing charges. Nevertheless, many Open Science ambassadors are increasingly exploring
other publication models, governed by the scientific community, which can replace traditional
journals by decentralized, evolvable networks adhering to open standards and open-source norms
(Brembs et al., 2023). This, in combination with revised incentives for career advancement and
new ways of assessing merit, may help to overcome some of these financial barriers.

Recommendations

Overcoming the multifaceted challenges of language barriers and non-equitable funding in
science requires a nuanced and collaborative approach. Redefining academic publishing norms
demands a concerted effort to dismantle the traditional prestige-centric culture and promote the
core values of open, accessible research. Addressing language barriers necessitates initiatives to
diversify scholarly communication, recognizing and validating research contributions in multiple
languages. Furthermore, establishing sustainable funding structures is critical for ensuring
equitable access to Open Science practices. Developing funding mechanisms that cater to the
financial constraints of researchers worldwide will be instrumental in fostering a more inclusive and
collaborative research ecosystem. Chuan-Peng et al. (2025) offers some guidelines for engaging
in Open Science from the perspective of developing countries, and below, we synthesize
recommendations concerning the discussed barriers:

1. Language Diversity Initiatives:

a. Foster a culture that values linguistic diversity, and distinguish language skills from
scientific quality.

b. Support journals that publish in languages other than English.

c. Practice “citation consciousness” by increasing the visibility of Global South and
non-English-language science.

d. Provide language editing and translation services in events and publishing.

e. Offer training in multiple languages.

2. Equitable Funding Models:
a. Advocate for a fair distribution of financial resources within the Open Science
framework.
b. Investin programs, repositories, and publishers that are open diamond.
c. Establish funds to cover (totally or partially) Article Processing Charges (APCs) for
authors from low-, lower-middle, and upper-middle-income regions.
d. Strategically organize meetings that encourage participation of researchers from
all over the globe.
i. Include in-person events in diverse and accessible locations.
ii. Offer travel grant programs.
iii.  Offer virtual attendance options to ease geographical and financial
barriers.
iv.  Create mentorship programs.
e. Create online platforms that support and facilitate international collaborations.
f. Re-evaluate assessment metrics to be aligned with Open Science best-practices.

In Table 1, we list resources that we hope will be of value to the scientific community in relation
to publication tools that can help to minimize the burden of publication fees and language barriers.
This table is not meant to be exhaustive, and focuses on resources related to publishing, but the
article by Bertram et al. (2023) provides other Open Science resources as well.
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Table 1 - List of Open Science publication resources. Adapted from Bertram et al.

(2023).
Open Science Practice = Tools Description
Use FAIR principle GoFAIR Initiative to implement the FAIR data principles
. . . Provides a persistent digital identifier to distinguish among

Use persistent identifiers . ORCID 1D researchers (Open Researcher and Contributor D)
Research Portal to promote research resource identification, discovery, and
Resource

o reuse

Identifiers

Publish pre-prints arXiv Preprint server for studies in various disciplines
bioRxiv Preprint server for studies in biology
ChemRxiv Preprint server for studies in biology
EcoEvoRXxiv Preprint server for studies in ecology, evolution and conservation
medRxiv Preprint server for studies in medicine

Publish open access

Participate in open peer
review

Language and writing
tools

OSF Preprints
DOAJ

Jsic Open policy
finder

OA Diamond
Journals Inventory

Peer Community In

F1000

LifeCycle Journal
AuthorAid

Deepl

Google Translate

Social media (e.g.
Bluesky)

ResearchGate

Academia

Mutual Aid

LinkedIn

Preprint server for studies in various disciplines

Platform to identify the open access policies of scientific journals
(Directory of Open Access Journals)

Platform to identify the open access policies of scientific journals

Inventory of OA Diamond Journals collected by Bosman et al., 2021
(https://zenodo.org/records/4562828)

Open research peer-reviewing and publishing platform

Open research peer-reviewing and publishing platform
Open research peer-reviewing and publishing platform

Canadian program providing editing assistance to inexperienced and
non native English speakers researchers

Al translation tool

Al translation tool. As an example, this tool uses Google Translate to
translate documents in any format and free:
www.onlinedoctranslator.com

Social networking service

Social media and social networking service for researchers

For-profit open repository of academic articles, free to read by
visitors. Uploading and downloading is restricted to registered users.
Additional features are accessible only as a paid subscription. Social
media and social networking service for researchers.

Platform for upload, download and comment on scientific papers and
articles from various topics and sources

Business and employment-focused social media and networking
service

Conclusion

Understanding the modern context of science and the effect that large for-profit publishers have
in it should make it clear that the importance we give to the impact factor of journals is tied to
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arbitrary values of “prestige”. It demonstrates that perceived “prestige” relies much more on a
social construct than on tangible contributions. With ongoing cultural and technological
developments, researchers now have the ability to make the ethos of free—or, at least, almost
free—sharing of knowledge as close to a reality as possible. We can already see this happening
through the efforts of many individuals that adhere to the idea of open knowledge sharing, such
as through the creation of archives and free peer-reviewing networks. This goal is more achievable
than ever once we understand that we can make the shift of priority from “prestige” to open access
to knowledge and ideas.

Mastroianni (2022) advocates for the idea of abolishing the system of peer review as it currently
exists, in the formalized structure that often tends to work more as a gatekeeper than an actual
evaluation system. If a true open system is one that is accessible to all, all research should be
available for scrutiny and feedback from the community and hopefully beyond. Some archives
already work as a forum for discussions on manuscripts and most of the issues that arise with
publications do not come from peer-review itself, but emerge from systematic reviews and meta-
research (van Noorden, 2023; Brainard, 2024). Most mainstream scientific ideas are established
through years of dialogue and community discussion, and we miss out on this by gate-keeping
and selecting which ideas are accessible and widespread and which ones are not.

Measures to achieve epistemic justice must be pursued (Vuckovi¢ and Sikimi¢, 2023). In
philosophy, some efforts in this space already exist, such as the Linguistic Justice Society
(https://hiw.kuleuven.be/ripple/research/linguisticjusticesociety). While some mitigating measures
have been proposed to achieve epistemic linguistic justice in science (Vuckovi¢ and Sikimi¢, 2023)
and software (Nee et al., 2022), perhaps is time to re-consider the configuration of how science
operates at a global scale. Moving beyond Eurocentrism has long been advocated for in philosophy
(Dussel, 1993), and the scientific community should recognize and cede space for other ways of
knowing and practices (e.g. Kimmerer, 2013; Liboiron, 2021; Levis et al., 2024; McAllister et al.,
2025).

Of course, this does not mean that journals do not have a place in the future of scientific
publication, and there are many services that journals could offer. In the contexts mentioned above,
journals could help to manage these forums and discussion boards, rewarding contributors,
potentially hiring data scientists for meta-research, and helping to highlight those studies that have
been thoroughly investigated and tested, in a “distribute then print” fashion (Paasi, 2005). Another
main service discussed here is translation. This would be a major point of interest and investment
with potential to grow, especially now with many technological advancements in linguistic software
available. This, in turn, would help to reach a much larger audience for publications.

Open diamond access, where authors do not have to pay to publish or read, is common in
some places and uncommon in other places (Costa & Leite, 2016; Bosman et al., 2021; Kulczycki
et al 2025). Authors should not have to make a choice between doing their research (which mostly
stems from public funds) or paying for-profit publishers. There are also other strategies that include
a decentralized, open access, and open peer review model of publication, such as F1000
(https://f1000research.com/about), LifeCycle Journal (https:/lifecyclejournal.org), and Peer
Community In (https://peercommunityin.org/). At a minimum, authors have argued for “citation
consciousness” (Paasi, 2005; Bol et al., 2023), a practice that should help to increase the visibility
of Global South authors and journals. One way that journals can aid in this process is by referring
authors to relevant publications outside of the Global North.

Considering that it is difficult to eliminate the “prestige” culture, prestige should at least be tied
to concrete values of transparency, inclusion, and diversity of ideas and experiences for the
betterment of science and its contribution to the world (Longino, 1995). Working on the re-
evaluation of assessment metrics to be more closely aligned with Open Science best-practices will
be key to facilitating this important change.
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Appendix

Table A1. Personal testimonies that show how the experiences of the authors have
shaped this work.

Author Country

Experience with funding and/or language barriers

RT Brazil

ESJT Belgium

HB Colombia
/ Germany

CM, MG  Chile

MGB Australia /
Sweden

SSS Iran

ACSF Brazil/Spa
in

As an ESL (English as second language) early career researcher, | have been trained to
seek high impact journals for publication, since the Impact Factor has a significant weight in
competition for public funding and positions in Brazil. This meant submitting manuscripts to
international journals in English, even when research was done in Brazil with Brazilian
samples, or when stakeholders most interested in my research could not easily access my
publication due to paywalls.

Drawing from my own experience as a first-generation academic and having experienced
the challenges of growing up in an economically disadvantaged background, | have come to
intimately understand the obstacles many people face in academia. | have experienced
firsthand how insufficient proficiency in English and limited experience in academic speech
can significantly hinder the full engagement and success of talented researchers.
Additionally, having worked and collaborated across national borders, institutes, and
sectors, | have witnessed how limited funding opportunities disproportionately affect
promising researchers in areas with limited financial support.

Throughout my international career, | have noticed a troubling tendency to equate foreign
language proficiency with professional competence. This misconception often distorts the
evaluation of an individual’s abilities and, in many cases, overlooks the valuable scientific
contributions that non-native speakers bring to the field. | believe this highlights the urgent
need for greater inclusion and equity within the scientific community, recognizing that non-
native speakers navigate significant language barriers every day. Pronunciation and native
intonation, in particular, are difficult to master in a short time, and | find it essential to
emphasize that communication challenges do not reflect intellectual capacity. These
difficulties should never diminish the impact or recognition of one’s scientific work.

| have had several national level projects, but | do not have the budget to pay APCs for
Open Access articles. This hinders both the impact and reach of my publications but also
getting more funding.

Early career scientists face significant challenges due to the lack of funding for open
science initiatives, hindering their ability to conduct transparent and collaborative research.

| am passionate about Open Science because | believe in making scientific knowledge
accessible to all. | see it as a way to democratise research, foster collaboration, and
accelerate innovation. My enthusiasm for Open Science also stems from the belief that the
scientific process should be accessible to everyone, transcending barriers of geography,
wealth, and privilege. However, Open Science also has major issues, such as the ongoing
shift towards high APCs in many journals. This creates a barrier to entry for some
researchers and exacerbates inequalities in accessing scientific knowledge.

| received my PhD in the Netherlands and currently do research in Iran; so have experience
doing research in two different continents. As an independent researcher, | think providing
financial applications/facilities for early career researchers based in developing countries
can help to develop science and share thoughts more internationally. And | do not have the
financial support/funding/budget to pay APCs for Open Access articles therefore | am
passionate about Open Science.

My personal experience as a scientist from a Global South country involves dealing with the
language barrier starting in my undergraduate years, where texts were in English. Coming
from a poor family, | had to learn the language later in life. During my career, | had the
opportunity to come to Spain as a PhD and postdoc. English helped, but in everyday life
and in integrating with colleagues, speaking the local language became essential.
Language thus remains a constant barrier, extending beyond English. Moreover, funding
opportunities are very limited for early-career scientists in non-permanent positions,
especially in Global South countries. To this day, the grants | have received have been in
the name of Pls, even though | have been the main responsible for the projects. This limits
the consolidation of my profile and my competitiveness for certain positions, compared to a
scientist who has spent their career in Global North countries.

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://doi.org/10.24072/pcjournal.677

Rachel Turba et al. 15

Acknowledgments

Preprint version 4.0 of this article has been peer-reviewed and recommended by Peer
Community In Organisation Studies (https://doi.org/10.24072/pci.orgstudies.100148; Bittencourt
Meira 2026) The challenges of establishing Open Science against the commodification of
knowledge. Peer Community in Organization Studies, 100148).

We would like to thank Luisa Diele-Viegas for first proposing the idea of a collection of writings
to discuss the challenges of conducting research in the Global South, and for gathering a great
team of researchers for this effort. Without this first seed, this project would have not happened.
We are also thankful to the Society of Open, Reliable and Transparent Ecology and Evolutionary
Biology (SORTEE) for providing the space for a more enriched conversation about this topic in an
unconference session during the 2023 SORTEE Conference, which resulted in more insights and
partnerships for this manuscript. CM thanks the ANID + Convocatoria Nacional Subvencion a
Instalacion en la Academia, Convocatoria Afio 2021 + Folio No. SA77210019, and the Fondecyt
Regular Project No. 1240186 (ANID, Convocatoria 2024). RT would like to thank the Coordenacgéo
de Aperfeicoamento de Pessoal de Nivel Superior — Brasil (CAPES), and Conselho Nacional de
Desenvolvimento Cientifico e Tecnologico (CNPq) research agencies for the funding of their post
doctorate, during which this manuscript was developed. MG acknowledges the ANID Fondecyt
Regular Project No. 1240712.

Funding

The authors declare that they have received no specific funding for this study.

Conflict of interest disclosure

The authors declare that they comply with the PCI rule of having no financial conflicts of interest
in relation to the content of the article.

References

Aagaard, K., Kladakis, A., & Nielsen, M. W. (2020). Concentration or dispersal of research funding?
Quantitative Science Studies, 1(1), 117-149. https://doi.org/10.1162/gss_a_00002

Amano, T., Ramirez-Castafieda, V., Berdejo-Espinola, V., Borokini, ., Chowdhury, S., Golivets,
M., Gonzalez-Truijillo, J. D., Montafio-Centellas, F., Paudel, K., White, R. L., & Verissimo, D.
(2023a). The manifold costs of being a non-native English speaker in science. PLOS Biology,
21(7), e3002184. https://doi.org/10.1371/journal.pbio.3002184

Amano, T., Berdejo-Espinola, V., Akasaka, M., De Andrade Junior, M. A. U., Blaise, N., Checco,
J., Gilingir, F. G., Citegetse, G., Corella Tor, M., Drobniak, S. M., Giakoumi, S., Golivets, M.,
lon, M. C., Jara-Diaz, J. P., Katayose, R., Lasmana, F. P. S., Lin, H.-Y., Lopez, E., Mikula, P.,
... Zamora-Gutierrez, V. (2023b). The role of non-English-language science in informing
national biodiversity assessments. Nature Sustainability, 6(7), 845-854.
https://doi.org/10.1038/s41893-023-01087-8

Astell, M., Hrynaszkiewicz, |., Allin, K., Penny, D., Mithu Lucraft, Baynes, G., & Springer Nature
Admin. (2018). Practical challenges for researchers in data sharing [Dataset].
https://doi.org/10.6084/M9.FIGSHARE.5971387

Bahlai, C., Bartlett, L., Burgio, K., Fournier, A., Keiser, C., Poisot, T., & Whitney, K. (2019). Open
Science Isn't Always Open to Al Scientists. American Scientist, 107, 78.
https://doi.org/10.1511/2019.107.2.78

Baldwin, M. (2020). Peer Review. Encyclopedia of the History of Science.
https://doi.org/10.34758/srde-jw27

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://doi.org/10.24072/pci.orgstudies.100148
https://doi.org/10.1162/qss_a_00002
https://doi.org/10.1371/journal.pbio.3002184
https://doi.org/10.1038/s41893-023-01087-8
https://doi.org/10.6084/M9.FIGSHARE.5971387
https://doi.org/10.1511/2019.107.2.78
https://doi.org/10.34758/srde-jw27
https://doi.org/10.24072/pcjournal.677

16 Rachel Turba et al.

Beattie, A. (2023). The ‘Global South’ is a pernicious term that needs to be retired. Financial Times.
URL: https://www.ft.com/content/7f2e0026-56be-4f3d-857c-2ae3a297daab (Accessed on
September 14, 2023).

Bertram, M. G., Sundin, J., Roche, D. G., Sanchez-Téjar, A., Thoré, E. S. J., & Brodin, T. (2023).
Open science. Current Biology, 33(15), R792—R797. https://doi.org/10.1016/j.cub.2023.05.036

Bittencourt Meira, F. (2026). The challenges of establishing Open Science against the
commodification of knowledge. Peer Community in Organization Studies, 100148.
https://doi.org/10.24072/pci.orgstudies.100148

Bol, J. A, Sheffel, A., Zia, N., & Meghani, A. (2023). How to address the geographical bias in
academic publishing. BMJ Global Health, 8(12), e013111. https://doi.org/10.1136/bmjgh-2023-
013111

Bosman, J., Frantsvag, J. E., Kramer, B., Langlais, P.-C., & Proudman, V. (2021). OA Diamond
Journals Study. Part 1: Findings. Zenodo. https://doi.org/10.5281/zenodo.4558704

Brainard, J. (2024). Retractions lag for wave of suspect papers. Science 383(6681): 356.
https://doi.org/10.1126/science.ado2400

Brandt, W. (1980). North South: a programme for survival; report of the independent commission
on international development issues. Cambridge, MA, US: Macmillan.

Brembs, B., Huneman, P., Schonbrodt, F., Nilsonne, G., Susi, T., Siems, R., Perakakis, P.,
Trachana, V., Ma, L., & Rodriguez-Cuadrado, S. (2023). Replacing academic journals. Royal
Society Open Science, 10(7), 230206. https://doi.org/10.1098/rs0s.230206

Cavacini, A. (2015). What is the best database for computer science journal articles?.
Scientometrics, 102(3), 2059-2071. https://doi.org/10.1007/s11192-014-1506-1

Choi, J. J., Gaskins, L. C., Morton, J. P., Bingham, J. A., Blawas, A. M., Hayes, C., Hoyt, C., Halpin,
P. N., & Silliman, B. (2024). Role of low-impact-factor journals in conservation implementation.
Conservation Biology, 39, e14391. https://doi.org/10.1111/cobi.14391

Chuan-Peng, H., Xu, Z., Lazi¢, A., Bhattacharya, P., Seda, L., Hossain, S., ... & Azevedo, F.
(2025). Open Science in the Developing World: A Collection of Practical Guides for
Researchers in Developing Countries. Advances in Methods and Practices in Psychological
Science, 8(3). https://doi.org/10.1177/25152459251357565

Costa, M. P. D., & Leite, F. C. L. (2016). Open access in the world and Latin America: A review
since the Budapest Open Access |Initiative. Transinformagdo, 28(1), 33-46.
https://doi.org/10.1590/2318-08892016002800003

Cunningham, A., & Williams, P. (1993). De-centring the ‘big picture’: The Origins of Modern
Science and the modern origins of science. The British Journal for the History of Science, 26(4),
407-432. https://doi.org/10.1017/S0007087400031447

Curry, M. J., & Lillis, T. (2015). The Dominance of English in Global Scholarly Publishing.
International Higher Education, 46. https://doi.org/10.6017/ihe.2007.46.7948

Drubin, D. G., & Kellogg, D. R. (2012). English as the universal language of science: Opportunities
and challenges. Molecular Biology of the Cell, 23(8), 1399-1399.
https://doi.org/10.1091/mbc.e12-02-0108

Dudley, R. G. (2021). The Changing Landscape of Open Access Publishing: Can Open Access
Publishing Make the Scholarly World More Equitable and Productive? Journal of Librarianship
and Scholarly Communication, 9(1). https://doi.org/10.7710/2162-3309.2345

Dussel, E. (1993). Eurocentrism and modernity (Introduction to the Frankfurt Lectures). Boundary
2, 20(3), 65-76. https://doi.org/10.2307/303341

Elnathan, R. (2021). English is the language of science—But precision is tough as a non-native
speaker. Nature. https://doi.org/10.1038/d41586-021-00899-y

Fitzhugh, K. (2006). The abduction of phylogenetic hypotheses. Zootaxa, 1145(1), 1.
https://doi.org/10.11646/zootaxa.1145.1.1

Flowerdew, J. (2019). The linguistic disadvantage of scholars who write in English as an additional
language: Myth or reality. Language Teaching, 52(2), 249-260.
https://doi.org/10.1017/S0261444819000041

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://www.ft.com/content/7f2e0026-56be-4f3d-857c-2ae3a297daab
https://doi.org/10.1016/j.cub.2023.05.036
https://doi.org/10.24072/pci.orgstudies.100148
https://doi.org/10.1136/bmjgh-2023-013111
https://doi.org/10.1136/bmjgh-2023-013111
https://doi.org/10.5281/zenodo.4558704
https://doi.org/10.1126/science.ado2400
https://doi.org/10.1098/rsos.230206
https://doi.org/10.1007/s11192-014-1506-1
https://doi.org/10.1111/cobi.14391
https://doi.org/10.1177/25152459251357565
https://doi.org/10.1590/2318-08892016002800003
https://doi.org/10.1017/S0007087400031447
https://doi.org/10.6017/ihe.2007.46.7948
https://doi.org/10.1091/mbc.e12-02-0108
https://doi.org/10.7710/2162-3309.2345
https://doi.org/10.2307/303341
https://doi.org/10.1038/d41586-021-00899-y
https://doi.org/10.11646/zootaxa.1145.1.1
https://doi.org/10.1017/S0261444819000041
https://doi.org/10.24072/pcjournal.677

Rachel Turba et al. 17

Fung, I. C. (2008). Open access for the non-English-speaking world: Overcoming the language
barrier. Emerging Themes in Epidemiology, 5(1), 1. https://doi.org/10.1186/1742-7622-5-1
Fyfe, A., Coate, K., Curry, S., Lawson, S., Moxham, N., & Rastvik, C. M. (2017). Untangling

Academic Publishing. University of St Andrews. http://doi.org/10.5281/zenodo.546100

Fyfe, A., McDougall-Waters, J., & Moxham, N. (2015). 350 years of scientific periodicals. Notes
and Records, 69, 227-239. https://doi.org/10.1098/rsnr.2015.0036

Golan, R., Reddy, R., Muthigi, A., & Ramasamy, R. (2023). Artificial intelligence in academic
writing: A paradigm-shifting technological advance. Nature Reviews Urology, 20(6), 327-328.
https://doi.org/10.1038/s41585-023-00746-x

Gomes, D. G. E., Pottier, P., Crystal-Ornelas, R., Hudgins, E. J., Foroughirad, V., Sanchez-Reyes,
L. L., Turba, R., Martinez, P. A., Moreau, D., Bertram, M. G., Smout, C. A., & Gaynor, K. M.
(2022). Why don’t we share data and code? Perceived barriers and benefits to public archiving
practices. Proceedings of the Royal Society B: Biological Sciences, 289(1987), 20221113.
https://doi.org/10.1098/rspb.2022.1113

Gownaris, N. J., Vermeir, K., Bittner, M.-I., Gunawardena, L., Kaur-Ghumaan, S., Lepenies, R.,
Ntsefong, G. N., & Zakari, |. S. (2022). Barriers to Full Participation in the Open Science Life
Cycle among Early Career Researchers. Data Science Journal, 21, 2.
https://doi.org/10.5334/dsj-2022-002

Gonzalez-Alcaide, G., Valderrama-Zurian, J. C., & Aleixandre-Benavent, R. (2012). The impact
factor in non-English-speaking countries. Scientometrics, 92(2), 297-311.
https://doi.org/10.1007/s11192-012-0692-y

Graves, J. L., Kearney, M., Barabino, G., & Malcom, S. (2022). Inequality in science and the case
for a new agenda. Proceedings of the National Academy of Sciences, 119(10), e2117831119.
https://doi.org/10.1073/pnas.2117831119

Haidt, J. (2012). The righteous mind: Why good people are divided by politics and religion. New
York: Pantheon Books.

Hansson, S. O. (2006). Falsificationism Falsified. Foundations of Science, 11(3), 275-286.
https://doi.org/10.1007/s10699-004-5922-1

Haraway, D. (1988). The science question in feminism. Feminist Studies, 14(3), 575-599.
https://doi.org/10.2307/3178066

Hofstra, B., Kulkarni, V. V., Munoz-Najar Galvez, S., He, B., Jurafsky, D., & McFarland, D. A.
(2020). The Diversity—Innovation Paradox in Science. Proceedings of the National Academy of
Sciences, 117(17), 9284-9291. https://doi.org/10.1073/pnas.1915378117

hooks, B. (1994). Teaching to transgress: Education as the practice of freedom. New York, US:
Routledge.

Hird, C., David-Chavez, D. M., Gion, S. S., & Van Uitregt, V. (2023). Moving beyond ontological
(worldview) supremacy: Indigenous insights and a recovery guide for settler-colonial scientists.
Journal of Experimental Biology, 226(12), jeb245302. https://doi.org/10.1242/jeb.245302

Kahan, D. M. (2012). Cultural Cognition as a Conception of the Cultural Theory of Risk. In: S.
Roeser, R. Hillerbrand, P. Sandin, & M. Peterson (Eds.), Handbook of Risk Theory (pp. 725-
759). Springer Netherlands. https://doi.org/10.1007/978-94-007-1433-5_28

Khelifa, R., Amano, T., & Nufiez, M. A. (2022). A solution for breaking the language barrier. Trends
in Ecology & Evolution, 37(2), 109-112. https://doi.org/10.1016/j.tree.2021.11.003

Kuhn, T. S. (1962). The structure of scientific revolutions. Chicago, US: The University of Chicago
Press.

Kimmerer, R. W. (2013). Braiding sweetgrass: Indigenous wisdom, scientific knowledge and the
teachings of plants. Minneapolis, US: Milkweed Editions.

Kulczycki, E., Gamboa, J. O. A., Beigel, M. F., Digiampietri, L., Laakso, M., P6lénen, J., Taskin,
Z., Velez Cuartas, G. (2025). Beyond the oligopoly: Scholarly journal publishing landscapes in
Latin America and Europe. SocArXiv. https://doi.org/10.31235/osf.io/cm5uz_v1

Lagisz, M., Bairos-Novak, K. R., Martinig, A. R., Bertram, M. G., Mizuno, A., Shafiei Sabet, S., ...
& Nakagawa, S. (2025). Priced out of belonging? Insufficient concessions on membership fees

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://doi.org/10.1186/1742-7622-5-1
http://doi.org/10.5281/zenodo.546100
https://doi.org/10.1098/rsnr.2015.0036
https://doi.org/10.1038/s41585-023-00746-x
https://doi.org/10.1098/rspb.2022.1113
https://doi.org/10.5334/dsj-2022-002
https://doi.org/10.1007/s11192-012-0692-y
https://doi.org/10.1073/pnas.2117831119
https://doi.org/10.1007/s10699-004-5922-1
https://doi.org/10.2307/3178066
https://doi.org/10.1073/pnas.1915378117
https://doi.org/10.1242/jeb.245302
https://doi.org/10.1007/978-94-007-1433-5_28
https://doi.org/10.1016/j.tree.2021.11.003
https://doi.org/10.31235/osf.io/cm5uz_v1
https://doi.org/10.24072/pcjournal.677

18 Rachel Turba et al.

across international societies in ecology and evolution. Proceedings B, 292(2040), 20241430.
https://doi.org/10.1098/rspb.2024.1430

Lariviére, V., Haustein, S., & Mongeon, P. (2015). The Oligopoly of Academic Publishers in the
Digital Era. PLOS ONE, 10(6), e0127502. https://doi.org/10.1371/journal.pone.0127502

Lawson, S. (2015). Fee Waivers for Open Access Journals. Publications, 3(3), 155-167.
https://doi.org/10.3390/publications3030155

Lees, N. (2011). The dimensions of the divide: Theorising inequality and the Brandt Line in
international relations. Paper presented as part of the Panel “South-South Cooperation: History,
Concepts, Trends” at the IPSA-ECPR Joint Conference “Whatever Happened to North-South?”
Sao Paulo 2011. URL: http://saopaulo2011.ipsa.org/sites/default/files/papers/paper-817.pdf
(accessed 21 September 2023).

Levis, C., Rezende, J. S., Barreto, J. P. L., Barreto, S. S., Baniwa, F., Sateré-Mawé, C., ... & Biehl,
J. (2024). Indigenizing conservation science for a sustainable Amazon. Science, 386(6727),
1229-1232. https://doi.org/10.1126/science.adn5616

Liboiron, M. (2021). Pollution is colonialism. Durham, US: Duke University Press.

Liu, F., Hu, G., Tang, L., & Liu, W. (2018). The penalty of containing more non-English articles.
Scientometrics, 114(1), 359-366. https://doi.org/10.1007/s11192-017-2577-6

Longino, H. E. (1995). Gender, politics, and the theoretical virtues. Synthese, 104(3), 383-397.
https://doi.org/10.1007/BF01064506

Marin, C. (2018). Delirios y estereotipos racionalistas en ciencia: Como combatirlos desde la
consiliencia. Konvergencias, Filosofia Y Culturas En Didlogo, 27, 59-75.
https://www.researchgate.net/publication/327731822_Delirios_y_estereotipos_racionalistas_e
n_ciencia_como_combatirlos_desde_la_consiliencia

Marquez, M. C., & Porras, A. M. (2020). Science Communication in Multiple Languages Is Critical
to Its Effectiveness. Frontiers in Communication, 5, 31.
https://doi.org/10.3389/fcomm.2020.00031

Mastroianni, A. (2022, February 23). The rise and fall of peer review. https://www.experimental-
history.com/p/the-rise-and-fall-of-peer-review

McAllister, T. G., Walker, L. A., Smiles, N. D., Jennings, L., Moggridge, B., Naepi, S., ... & Milligan-
McClellan, K. (2025). Decolonize scientific institutions, don’t just diversify them. Nature,
644(8076), 331-334. https://doi.org/10.1038/d41586-025-02516-8

McFarlane, S., Cipolletti Perez, H., & Weissglass, C. (2020). Thinking in a Non-native Language:
A New Nudge? Frontiers in Psychology, 11, 549083.
https://doi.org/10.3389/fpsyg.2020.549083

Meneghini, R., & Packer, A. L. (2007). Is there science beyond English? Initiatives to increase the
quality and visibility of non-English publications might help to break down language barriers in
scientific communication. EMBO Reports, 8(2), 112-116.
https://doi.org/10.1038/sj.embor.7400906

Merton, R. K. (1938). Science, Technology and Society in Seventeenth Century England. Osiris,
4, 360-632. https://doi.org/10.1086/368484

Miller, S. (1990). Foucault on discourse and power. Theoria: A Journal of Social and Political
Theory, (76), 115-125. https://www.jstor.org/stable/41801502

Monteiro, M., & Keating, E. (2009). Managing misunderstandings: The role of language in
interdisciplinary  scientific  collaboration. ~ Science  Communication, 31(1), 6-28.
https://doi.org/10.1177/1075547008330922

Moreira de Oliveira, T., & Bomfim, M. V. de J. (2023). Funding of research agendas about the
global south in Latin America and the Caribbean: lexicometric and content analysis in Latin
American scientific production. Tapuya: Latin American Science, Technology and Society, 6(1).
https://doi.org/10.1080/25729861.2023.2218260

Nabyonga-Orem, J., Asamani, J. A., Nyirenda, T., & Abimbola, S. (2020). Article processing
charges are stalling the progress of African researchers: A call for urgent reforms. BMJ Global
Health, 5(9), e003650. https://doi.org/10.1136/bmjgh-2020-003650

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://doi.org/10.1098/rspb.2024.1430
https://doi.org/10.1371/journal.pone.0127502
https://doi.org/10.3390/publications3030155
http://saopaulo2011.ipsa.org/sites/default/files/papers/paper-817.pdf
https://doi.org/10.1126/science.adn5616
https://doi.org/10.1007/s11192-017-2577-6
https://doi.org/10.1007/BF01064506
https://www.researchgate.net/publication/327731822_Delirios_y_estereotipos_racionalistas_en_ciencia_como_combatirlos_desde_la_consiliencia
https://www.researchgate.net/publication/327731822_Delirios_y_estereotipos_racionalistas_en_ciencia_como_combatirlos_desde_la_consiliencia
https://doi.org/10.3389/fcomm.2020.00031
https://www.experimental-history.com/p/the-rise-and-fall-of-peer-review
https://www.experimental-history.com/p/the-rise-and-fall-of-peer-review
https://doi.org/10.1038/d41586-025-02516-8
https://doi.org/10.3389/fpsyg.2020.549083
https://doi.org/10.1038/sj.embor.7400906
https://doi.org/10.1086/368484
https://www.jstor.org/stable/41801502
https://doi.org/10.1177/1075547008330922
https://doi.org/10.1080/25729861.2023.2218260
https://doi.org/10.1136/bmjgh-2020-003650
https://doi.org/10.24072/pcjournal.677

Rachel Turba et al. 19

Nee, J., Smith, G. M., Sheares, A., & Rustagi, I. (2022). Linguistic justice as a framework for
designing, developing, and managing natural language processing tools. Big Data & Society,
9(1). https://doi.org/10.1177/20539517221090930

Nolde-Lopez, B., Bundus, J., Arenas-Castro, H., Roman, D., Chowdhury, S., Amano, T., Berdejo-
Espinola, V., & Wadgymar, S. M. (2023). Language barriers in organismal biology: what can
journals do better?. Integrative Organismal Biology, 5(1), obad003.
https://doi.org/10.1093/iob/obad003

Okasha, S. (2002). Philosophy of Science: A Very Short Introduction. Oxford, UK: Oxford
University Press.

Paasi, A. (2005). Globalisation, Academic Capitalism, and the Uneven Geographies of
International Journal Publishing Spaces. Environment and Planning A: Economy and Space,
37(5), 769—789. https://doi.org/10.1068/a3769

Petersen, O. H. (2021). Inequality of Research Funding between Different Countries and Regions
is a Serious Problem for Global Science. Function, 2(6), zqab060.
https://doi.org/10.1093/function/zqab060

Pulverer, B. (2018). Open Access—Or Open Science? The EMBO Journal, 37(24), e101215.
https://doi.org/10.15252/embj.2018101215

Rasekoala, E. (Ed.). (2023). Race and Sociocultural Inclusion in Science Communication:
Innovation, Decolonisation, and Transformation (15! ed.). Bristol University Press.
https://doi.org/10.2307/jj.5274089

Rivera-Trigueros, |. (2022). Machine translation systems and quality assessment: A systematic
review. Language Resources and Evaluation, 56(2), 593—619. https://doi.org/10.1007/s10579-
021-09537-5

Ro, C. (2020). How researchers overturned US sanctions on a virtual summer school. Nature.
https://doi.org/10.1038/d41586-020-02347-9

Salager-Meyer, F. (2008). Scientific publishing in developing countries: Challenges for the future.
Journal of English for Academic Purposes, 7(2), 121-132.
https://doi.org/10.1016/j.jeap.2008.03.009

Santaella Braga, L. (2019). C. S. Peirce’s Abduction, Induction, and Deduction. In: M. A. Peters
(Ed.), Encyclopedia of Educational Philosophy and Theory (pp. 1-6). Springer.
https://doi.org/10.1007/978-981-287-532-7_575-1

Shaw, A. K., Fouda, L., Mezzini, S., Kim, D., Chatterjee, N., Wolfson, D., ... & Cagnacci, F. (2025).
Perceived and observed biases within scientific communities: a case study in movement
ecology. Proceedings B, 292(2051), 20250679. https://doi.org/10.1098/rspb.2025.0679

Skupien, S., & Ruffin, N. (2020). The Geography of Research Funding: Semantics and Beyond.
Journal of Studies in International Education, 24(1), 24-38.
https://doi.org/10.1177/1028315319889896

Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines.
Journal of Business Research, 104, 333-339. https://doi.org/10.1016/j.jbusres.2019.07.039

Soares, B. E., Franco, A. C. S,, Leal, J. S, Lima, R. G. de S. F., Baker, K., & Griffiths, M. (2023).
Decolonising ecological research: A generative discussion between Global North geographers
and Global South field ecologists. Area, 55(4), 550-557. https://doi.org/10.1111/area.12901

Sokal, A., & Bricmont, J. (1999). Imposturas intelectuales. Paidés.

Souza, M. T. D, Silva, M. D. D., & Carvalho, R. D. (2010). Integrative review: What is it? How to
do it? Einstein (Sao Paulo), 8(1), 102—106. https://doi.org/10.1590/s1679-45082010rw1134
Stamos, D. N. (1996). Popper, falsifiability, and evolutionary biology. Biology & Philosophy, 11(2),

161-191. https://doi.org/10.1007/BF00128918

Steigerwald, E., Ramirez-Castareda, V., Brandt, D. Y. C., Baldi, A., Shapiro, J. T., Bowker, L., &
Tarvin, R. D. (2022). Overcoming Language Barriers in Academia: Machine Translation Tools
and a Vision for a Muliilingual Future. BioScience, 72(10), 988-998.
https://doi.org/10.1093/biosci/biac062

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://doi.org/10.1177/20539517221090930
https://doi.org/10.1093/iob/obad003
https://doi.org/10.1068/a3769
https://doi.org/10.1093/function/zqab060
https://doi.org/10.15252/embj.2018101215
https://doi.org/10.2307/jj.5274089
https://doi.org/10.1007/s10579-021-09537-5
https://doi.org/10.1007/s10579-021-09537-5
https://doi.org/10.1038/d41586-020-02347-9
https://doi.org/10.1016/j.jeap.2008.03.009
https://doi.org/10.1007/978-981-287-532-7_575-1
https://doi.org/10.1098/rspb.2025.0679
https://doi.org/10.1177/1028315319889896
https://doi.org/10.1016/j.jbusres.2019.07.039
https://doi.org/10.1111/area.12901
https://doi.org/10.1590/s1679-45082010rw1134
https://doi.org/10.1007/BF00128918
https://doi.org/10.1093/biosci/biac062
https://doi.org/10.24072/pcjournal.677

20 Rachel Turba et al.

Stockemer, D., & Wigginton, M. J. (2019). Publishing in English or another language: An inclusive
study of scholar’s language publication preferences in the natural, social and interdisciplinary
sciences. Scientometrics, 118(2), 645—652. https://doi.org/10.1007/s11192-018-2987-0

Suzina, A. C. (2021). English as lingua franca. Or the sterilisation of scientific work. Media, Culture
& Society, 43(1), 171-179. https://doi.org/10.1177/0163443720957906

Teubner, T., Flath, C. M., Weinhardt, C., Van Der Aalst, W., & Hinz, O. (2023). Welcome to the
Era of ChatGPT et al.: The Prospects of Large Language Models. Business & Information
Systems Engineering, 65(2), 95-101. https://doi.org/10.1007/s12599-023-00795-x

Torraco, R. J. (2005). Writing Integrative Literature Reviews: Guidelines and Examples. Human
Resource Development Review, 4, 356-367. https://doi.org/10.1177/1534484305278283

Toshkov, D. (2018). The ‘Global South’ is a terrible term. Don’t use it! RE-DESIGN. http://re-
design.dimiter.eu/?p=969 (Accessed on November 8, 2018)

UNESCO. (2021). Recommendation on Open Science. https://www.unesco.org/en/legal-
affairs/recommendation-open-science

de Vaan, M., Vedres, B., & Stark, D. (2015). Game Changer: The Topology of Creativity. American
Journal of Sociology, 120(4), 1144—1194. https://doi.org/10.1086/681213

Van Noorden, R. (2023). More than 10,000 research papers were retracted in 2023—A new record.
Nature, 624(7992), 479—481. https://doi.org/10.1038/d41586-023-03974-8

Vuckovic, A., & Sikimi¢, V. (2023). How to fight linguistic injustice in science: Equity measures and
mitigating agents. Social Epistemology, 37(1), 80-96.
https://doi.org/10.1080/02691728.2022.2109531

Wild, S. (2021). African languages to get more bespoke scientific terms. Nature, 596(7873), 469—
470. https://doi.org/10.1038/d41586-021-02218-x

Woolston, C., & Osorio, J. (2019). When English is not your mother tongue. Nature, 570(7760),
265-267. https://doi.org/10.1038/d41586-019-01797-0

Xie, Y. (2016). Understanding inequality in China. Chinese Journal of Sociology, 2(3), 327-347.
https://doi.org/10.1177/2057150X16654059

Zuckerman, H., & Merton, R. K. (1971). Patterns of Evaluation in Science: Institutionalisation,
Structure and Functions of the Referee System. Minerva, 9(1), 66-100.
https://doi.org/10.1007/BF01553188

Peer Community Journal, Vol. 6 (2026), article e9 https://doi.org/10.24072/pcjournal .677


https://doi.org/10.1007/s11192-018-2987-0
https://doi.org/10.1177/0163443720957906
https://doi.org/10.1007/s12599-023-00795-x
https://doi.org/10.1177/1534484305278283
http://re-design.dimiter.eu/?p=969
http://re-design.dimiter.eu/?p=969
https://www.unesco.org/en/legal-affairs/recommendation-open-science
https://www.unesco.org/en/legal-affairs/recommendation-open-science
https://doi.org/10.1086/681213
https://doi.org/10.1038/d41586-023-03974-8
https://doi.org/10.1080/02691728.2022.2109531
https://doi.org/10.1038/d41586-021-02218-x
https://doi.org/10.1038/d41586-019-01797-0
https://doi.org/10.1177/2057150X16654059
https://doi.org/10.1007/BF01553188
https://doi.org/10.24072/pcjournal.677

