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Collaboration is a fundamental aspect of scientific research and innovation. Fair collaborations between scientists from different identities or positions of power (e.g., Global North and Global South scientists) could have a great impact on scientific knowledge and exchange. However, there are existing limitations to the potential of Global South scientists to collaborate fairly. Here we assess the impact and geographic distribution of international collaborations for PhD students in biological sciences in four Global South countries (two from Africa: Algeria and Morocco, and two from the Americas: Colombia and Mexico), where students typically have low English proficiency. We show that overall international collaboration, particularly with the Global North, increased the probability of publishing in a journal with an impact factor and achieved more citations. Most international collaborators were affiliated with French-speaking countries for Algerian and Moroccan students and Spanish and English-speaking countries for Colombian and Mexican universities, suggesting that language and geopolitical history might play a role in shaping the selection of international collaborators. While the results highlight the benefit of international collaboration for researchers in the Global South, we discuss that the current metrics of scientific success could maintain the dependence of Global South scientists on the Global North.
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1. Introduction

Collaboration is an essential part of intellectual exchange, scientific productivity, and innovation (Lee and Bozeman, 2005; Wuchty et al., 2007). To conduct a project, researchers in sciences usually share their expertise in various aspects, divide labour, and combine skills to solve problems, build new knowledge, and advance research fields (Adams, 2012). While it may be competition among individual scientists or even nations in scientific endeavors, scientific collaboration occurs mostly between colleagues from the same institution or different institutions of the same country (Abramo et al., 2011), we have seen an increasing number of international collaborations across countries and continents in the last few decades (Ribeiro et al., 2018). Such collaborations have a positive effect on the impact of research and innovation in scientific knowledge (McFadyen and Cannella, 2004; Wuchty et al., 2007; He et al., 2009; Abramo et al., 2011; Hofstra et al., 2020).

Although collaboration is critical in science, there are inequalities among countries in their opportunities to establish fair international collaboration due to various barriers (Matthews et al., 2020), including colonialist practices such as parachute science and biopiracy (Armenteras, 2021; Haelewaters et al., 2021), or consequences of colonialism such as monolingualism in science and lack of scientific infrastructure (Ramírez-Castañeda, 2020; Amano et al., 2021). Thus, further discussions and proactive changes on how to establish collaborations are necessary to overcome those barriers and promote equitable relationships. Collaboration can be successful when the various members of a project communicate effectively with each other to accomplish various tasks (Hwang, 2013), such as exchanging ideas, performing experiments, analyzing data, writing scientific papers, and publishing research. Hence, even when the desire of collaborating with foreign researchers exists, it stands to reason that scientists typically select collaborators with a shared language, shared history or/and geographic proximity. Nevertheless, Global North researchers have a larger history of global networks which allows them to keep or create collaborations (Global North refers to a sociopolitical category of high-income countries and former colonizers instead of a geographical location) (Trisos et al., 2021). In general, Global North researchers also exhibit higher English proficiency or speak other colonial languages that are spread across the Global South, opening the door for more opportunities to collaborate with researchers from different nationalities. Because currently, English is the lingua franca of science, the least English proficient countries are those that find most difficulty in collaborating with a broader spectrum of scientists (Márquez and Porras, 2020). Despite the recent surge of perspectives on equity, diversity, and inclusion in recent years (Bilimoria and Liang, 2012; McGill et al., 2021; Doubeni et al., 2022; Khelifa and Mahdjoub, 2022), the barrier that language imposes on establishing international scientific collaboration has not received sufficient attention and thus needs to be emphasized in the discussions about equity, diversity, and inclusion in science.

To understand how international collaboration impacts the academic success of students and researchers from the Global South, it is important to analyze potential differences in general recognition of their publications when collaborating with researchers based in the Global North. Here, we selected Algeria, Colombia, Mexico and Morocco as four countries in the Global South because they share similar barriers to scientific publishing due to their colonial history, socioeconomic status, and low proficiency in English. In fact, authors affiliated with these countries are not common among the top-publishing authors in biological fields (e.g., Ecology and Evolution) (Maas et al., 2021). Therefore, all four countries are good examples to test the impact of international collaborations on scientific productivity and the factors that mediate the geographic extent of international collaborations.

Here, we determine the benefits and geographic distribution of intellectual collaboration between PhD students from the Global South (Algeria, Colombia, Mexico, and Morocco) and international researchers (i.e., scientists affiliated with countries other than the focal country). We specifically were interested in how international collaboration improves the impact of their research using academic impact metrics (number of publications, impact factor and citation rate). We also determined the geographic distribution of international collaborators and discussed the possibility of assortative matching with international institutions based on familiarity with specific European languages and geopolitical history, which highlights potential limitations that students with low English proficiency have to collaborate with other researchers. Finally, two perspectives are discussed: (1) scientific collaborations are important for innovation and should be promoted if active actions against power asymmetries between the research team are established (Armenteras, 2021; Haelewaters et al., 2021), and (2) the current structure of academia maintains the dependence between Global South scientists on Global North collaborations for increasing the impact of academic publishing. This study is valuable to address policy issues and overcome barriers to meet the goals of equity, diversity, justice, and inclusion (EDJI) for marginalized disadvantaged scientists from the Global South.



2. Methods


2.1. Data collection

We selected five to eight universities with graduate programs in biological sciences from different provinces distributed across the four countries (Supplementary Table S1). For each country, we tried to select universities from different provinces to include a diverse pool of students. From each university, we searched for PhD theses that were published between 2000 and 2022 and downloaded a number of theses that appear first in the unsorted repository list. For some universities, the number of theses was limited because they were not publicly accessible on the Internet. Our sample included 127 PhD students from Algeria who published an average of 1.24 ± 0.64 (range 0–3) papers deriving from their PhD, 56 PhD students from Colombia who published an average of 1.14 ± 1.73 (range 0–9) papers, 196 from Mexico who published an average of 1.63 ± 1.13 (range 0–8) papers, and 87 from Morocco who published an average of 0.76 ± 1.09 (range 0–4) papers.

Here, an international collaborator or researcher refers to a co-author whose main affiliation is located in a country distinct from that of the PhD student. For each PhD thesis, we collected basic information including the title, author’s name, year of publication, the affiliation of the international researcher, and the number of papers published in scientific journals deriving from the thesis. We also noted whether the published research articles deriving from the PhD work included an international researcher, and recorded the affiliation of the latter. To determine how international collaboration affects the scientific success of PhD students, we used the occurrence of an impact factor for the journal selected for publication and the total number of citations that the publications received relative to the number of years since its publication (average rate of citations). We used 2019 InCites Journal Citation Reports to obtain the occurrence of impact factor of the journal selected for publication, and Google Scholar to collect the number of citations that each publication received per year (dividing the total number of citations by the number of years between publication’s date and July 20th 2022). Using the affiliation of the international collaborator, we determined the frequency distribution of the countries used for collaboration.

In this manuscript, we were interested in comparing the influence of international collaboration from Global South and Global North. Global South and North are not geographical terms but well-documented sociopolitical terms in the social sciences (Brandt, 1980). Here, Global South includes all countries of Africa (excluding South Africa), Latin America and the Caribbean, and Asia (excluding Japan, Taiwan, Singapore, and South Korea), whereas the Global North encompasses all countries of Europe, North America (i.e., Canada and United States), Oceania (i.e., Australia and New Zealand), as well as Japan, Taiwan, Singapore, and South Korea.



2.2. Analysis

Our analyses were carried out using R 4.0.2 (R Development Core Team, 2023). We selected three response variables of interest: the number of papers published from the PhD study, whether or not the paper was published in an impact factor journal, and the number of citations received. We used a binary categorical version of the impact factor (presence/absence) instead of a continuous metric for two reasons. First, impact factor changes greatly between discipline and type of journal (multidisciplinary vs. specialized). Second, there is a remarkable difference in the visibility of a journal with and without an impact factor, that is, the difference between an impact factor of 1 and 2 is not equivalent to the difference between an impact factor of 0 and 1 (in terms of public acclaim and research visibility). In this study, our focal explanatory variable was international collaboration. We made two versions of this categorical explanatory variable: one including two levels (presence and absence), and one including three levels (Global North, Global South, and absent). We also tested for the effect of the number of international collaborators on students’ publishing performance response variables. To determine the potential association between international collaboration and the three response variables, we used a Poisson mixed-effects model for the number of papers produced from the PhD study and the total number of citations, and a binomial generalized mixed-effects model for the binary impact factor response variable (binary variable with “yes” and “no” categories). The occurrence of international collaboration was the explanatory variable, and author identity was the random effect. Using the same model structure, we tested for the association between the number of international co-authors instead of the occurrence of international collaboration. Because the number of years since publishing the PhD thesis could influence the number of papers published during the PhD, we used the year of thesis publication as an explanatory variable in the model testing for the effect of international collaboration on the total number of papers published as part of the PhD thesis. To determine whether the occurrence of international collaboration was correlated with the citation rate of papers, we used a Poisson mixed-effect model with the number of citations as a response variable, international collaboration (with two categories), the number of years since publication, and the impact factor of the journal (2019 InCites Journal Citation Reports from Clarivate) as explanatory variables. An observation-level random effect for all Poisson GLME was added to account for overdispersion (Harrison, 2014). To understand whether there is a dominance of a particular country or language in international collaborations, we built a contingency table of the frequency of countries and languages of the institutions where the collaborators were affiliated to conduct a chi-squared test. Values are average ± SD.




3. Results


3.1. Benefits of international collaboration

From highest to lowest, the percentage of students who published at least a paper from their PhD was Algeria (92%), Mexico (91%), Colombia (46%), and Morocco (41%). The percentage of students who had at least one international collaborator in a publication was 69%, 62%, 46%, and 38% for Morocco, Colombia, Algeria, and Mexico, respectively. The average number of international collaborators and the number of international countries per publication varied among countries (Table 1). International collaborators from the Global North were relatively more frequent in Morocco (90%) and Algeria (86%) than in Mexico (72%) and Colombia (51%).



TABLE 1 Average number of countries of collaboration and international collaborators per publication of PhD students of Algeria, Colombia, Mexico, and Morocco.
[image: Table1]

Overall, across the four countries, the number of papers produced by the PhD students slightly increased when students collaborated internationally (GLME: z = 4.03, p < 0.0001, Table 2A; Figure 1). The probability of publishing in a journal with an impact factor was on average 25% higher when students collaborated with an international co-author (GLME: z = 4.88, p < 0.0001, Table 2B; Figure 2). The number of citations was higher in the presence of an international co-author (GLME: z = 3.05, p = 0.002, Table 2C; Figure 3). On average across countries, the rate of citations increased by 41% when students collaborated with an international co-author. The number of international collaborators was not correlated with the number of publication (GLME: z = 1.08, p = 0.28) and number of citations (GLME: z = 1.70, p = 0.09), but it was positively correlated with the probability of publishing in an impact factor journal (GLME: z = 4.31, p < 0.0001) (Supplementary Table S2).



TABLE 2 Summary statistics of the mixed effects model assessing the difference in the total number of papers published in (A) the PhD, (B) the probability of publishing a paper in an impact factor journal, (C) number of citations received by PhD students based in Algeria, Colombia, Mexico, and Morocco in the presence and absence of international collaborator.
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FIGURE 1
 Number of publications published by the PhD student for the PhD thesis in Algeria, Colombia, Mexico, and Morocco in the presence (red) and absence (blue) of international co-author. Error bars are 95% confidence intervals. Summary statistics of the model are in Table 2A.


[image: Figure 2]

FIGURE 2
 The probability of publishing in a journal with impact factor in Algeria, Colombia, Mexico, and Morocco in the presence (red) and absence (blue) of international co-author. Error bars are 95% confidence intervals. Summary statistics of the model are in Table 2B.
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FIGURE 3
 Citation rate of research paper published during the PhD of students in Algeria, Colombia, Mexico, and Morocco in the presence (red) and absence (blue) of international co-author. Error bars are 95% confidence intervals. Summary statistics of the model are in Table 2C.


When we partition international collaborators into those from the Global North and those from the Global South, we found that the number of papers produced by the PhD student was higher when collaborating with researchers from the Global South (GLME: z = 2.14, p = 0.03), and Global North (GLME: z = 2.05, p = 0.04) (Supplementary Figure S1; Supplementary Table S3). International collaboration with researchers from the Global North (GLME: z = 4.88, p < 0.0001) and not from the Global South (GLME: z = 1.63, p = 0.10) increased the probability of publishing in impact factor journals (Supplementary Figure S2; Supplementary Table S3). The rate of citation of research increased only when collaborating with researchers from the Global North (GLME: z = 3.48, p = 0.0005) but not with researchers from the Global South (GLME: z = 0.16, p = 0.87) (Supplementary Figure S3; Supplementary Table S3).



3.2. Geographic distribution of international collaboration

International co-authors of PhD students were located in a total of 10 countries for Algeria, 8 for Morocco, 28 for Mexico, and 18 for Colombia (Figures 4A,B, 5A,D). Algeria and Morocco showed a dominance of collaboration with France with 73% (χ2 = 611.2, df = 9, p < 0.0001) and 47% (χ2 = 136.2, df = 7, p < 0.0001), respectively (Figures 4B,E). Students based in Colombia and Mexico showed a less marked dominance of a single country with the most frequent country being Argentina for Colombia, representing 23% (χ2 = 101.3, df = 17, p < 0.0001), and United States for Mexico, representing 29% (χ2 = 485.5, df = 27, p < 0.0001) of all international co-authors, respectively (Figures 5B,E).

[image: Figure 4]

FIGURE 4
 Geographic distribution of countries and language of the international institutions collaborating with PhD students in biological sciences based in Algeria and Morocco. (A) Map showing the link between the Algerian institutions and the institutions of the international coauthor. Frequency distribution of the affiliated country (B) and language (C) of the international collaboration. (D) Map showing the link between the Moroccan institutions and the institutions of the international coauthor. Frequency distribution of the affiliated country (E) and language (F) of the international coauthor of Moroccan students.
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FIGURE 5
 Geographic distribution of countries and language of the international institutions collaborating with PhD students in biological sciences based in Mexico and Colombia. (A) Map showing the link between the Mexican institutions and the institutions of the international coauthor. Frequency distribution of the affiliated country (B) and language (C) of the international collaboration. (D) Map showing the link between the Colombian institutions and the institutions of the international coauthor. Frequency distribution of the affiliated country (E) and language (F) of the international coauthor of Colombian students.


When considering the language of the international affiliations (Figures 4C,F, 5C,F), we found a clear dominance of French for Algeria (77%) (χ2 = 530.2, df = 7, p < 0.0001) and Morocco (61%) (χ2 = 163.0, df = 4, p < 0.0001), but a relatively higher percentage of English for Mexico (40%) (χ2 = 358.6, df = 7, p < 0.0001) and Spanish for Colombia (48%) (χ2 = 120.3, df = 7, p < 0.0001). International collaborators in English-speaking countries accounted for only 1%, 7%, and 29%, for Algeria, Morocco, and Colombia, respectively.




4. Discussion

Increasing the representation of researchers from the Global South in scientific disciplines requires an understanding of factors that facilitate their publishing experience, scientific productivity and impact as well as the limitations that those researchers encounter (Nuñez et al., 2019). Our results suggest that while international collaboration increases the international impact of Global South research in biological sciences, the diversity of countries selected for collaboration was much lower in Algeria and Morocco than in Mexico and Colombia, and apparently mainly driven by language barriers, geographic proximity and/or historical ties. Strengthening the relationship between researchers of the Global South and Global North through co-authorship has been proposed multiple times (Amano and Sutherland, 2013; Nuñez et al., 2019; Lund, 2021). Our study documents that these activities indeed have a positive effect on the visibility and impact of the research, thus contributing to increase the representation of scientific minorities in academia. We discuss below how on one hand this positive feedback contributes to increasing scientific minorities in academia, but on the other hand, maintains a power dynamic between Global North and Global South scientists for access to international scientific recognition.


4.1. Benefits of international collaboration

Overall, students who collaborated internationally, particularly with researchers from the Global North, had a higher likelihood of publishing in impact factor journals and received more citations per year. This result is concordant with other studies in different fields (Basu and Kumar, 2000; Leta and Chaimovich, 2002; Barjak and Robinson, 2008; Guerrero Bote et al., 2013; Breugelmans et al., 2018) and highlights a benefit of international collaborations. The benefit could be scientific – international collaborators might provide useful input that improves the framing of the research questions to the target journal, the analysis of the data, and the writing of the papers (in English); and/or social – international collaboration especially with researchers based in the Global North might reduce implicit bias in the evaluation of papers led by or including researchers from the Global South (Brodie et al., 2021). In the absence of international collaboration, our data showed that PhD students were more likely to publish in low-profile journals that do not have an impact factor, and usually give less visibility to the research and fewer citations. International collaboration, particularly with the Global South, should be valued by the scientific community, institutions, and funders. Researchers have recently suggested a metric (similar to the H-index) for international collaboration that could be used by evaluators to assess the potential of researchers to collaborate internationally (Cardoso et al., 2022).

There are different factors to explain the low tendency of publishing in high-impact journals among students in the Global South. A major barrier is low English proficiency combined with the lack of training in scientific writing which likely contributes substantially to the publishing performance (Nuñez et al., 2019; Khelifa and Mahdjoub, 2022). Most scientific papers are written in English, a language that students from the Global South usually do not master (possibly except for the countries colonized by the British empire) (Khelifa and Mahdjoub, 2022). In 2020, Education First ranked Mexico, Algeria, and Colombia in the “very low” English proficiency category, taking the position of 82, 81, and 77 out of 100 countries, respectively, whereas Morocco was listed in the “low” English proficiency and ranked 74 (Ef Epi, 2022). The native language in Algeria and Morocco is mainly Maghrebi Arabic and the first official language is the modern standard Arabic. Due to French colonization, Algeria and Morocco are more proficient in French than any other western language (Benrabah, 2007). Even though English is taught from middle school, the English workload is very low, and students typically have low English proficiency when they reach graduate school (Mohammed and Brahim, 2010). At university, sciences are taught in French, and English rarely occurs in the curricula before or during graduate school (Mohammed and Brahim, 2010). In Colombia, although there are about 65 languages spoken, 99% of the population speaks Spanish (Mincultura, 2022). In Mexico, there are 68 nationally recognized languages, and most of the population (93.5%) speaks Spanish (INEGI, 2020). In Both Colombia and Mexico, students learn Spanish from primary school to university. In parallel English is taught as a foreign language, however, the workload and quality of teaching depend on socioeconomic origin, typically a higher English proficiency correlates with higher income, private schools, and urban areas, among others (Ramírez-Castañeda, 2020). Thus, the low English proficiency entails a limited ability to write manuscripts that fit the standards of high-impact journals, leading to immediate desk rejections (Amano et al., 2016; Nuñez et al., 2019). As a consequence, students find refuge in low-profile journals that are more flexible as to the language requirements (Khelifa et al., 2022).

Other important limiting factors involve the lack of funding opportunities, resources, and infrastructures, which could generate a difference in the publishing opportunities and connection to the global scientific community. Students in the global South usually do not have funding to cover the article processing charges (so-called APC), which are often too expensive even with a reduced rate (Mekonnen et al., 2022). While the generalization of Open Access among journals is one way to make science available to everyone, it creates yet another inequity in publishing because institutions with limited resources (most institutions in the Global South) cannot afford publication costs. In addition to limited funding, students from the Global South have visa restrictions to attend conferences and interact with experts in their field (Waruru, 2018), hampering them from staying updated with popular research orientations and recent technological and scientific advances, as well as establishing international academic networks. In addition, major conferences are rarely held in the Global South for different reasons including security and lower attendance of researchers from the Global North. Physical meetings facilitate subsequent interactions between researchers, that is, a researcher that a student meets and interacts with is more likely to exchange contact information and collaborate than a researcher that a student does not meet. The absence of physical encounters might restrict Global South students to contact international researchers with emails.



4.2. Geography and language

Algeria and Morocco showed similar dominance of collaborations with institutions located in French-speaking countries, particularly France, whereas Mexico and Colombia showed a less pronounced dominance, yet a higher proportion of collaborations with Spanish- and English-speaking countries. These results suggest that language might partly shape the decision to select and establish scientific connections. The underlying drivers of the lower tendency of collaborating with English-speaking institutions are difficult to determine. One might expect that students would show a higher tendency to collaborate with English-speaking institutions because of their dominance in the authorship and editorial board of major journals in biological sciences (Maas et al., 2021). The observed low frequency of collaboration with English-speaking institutions might be due to a lower intention to collaborate with English-speaking researchers (e.g., language barrier, unfamiliarity) (Hwang, 2013), or a lower success in finding English-speaking collaborators due to low approval from English-speaking collaborators, perhaps because of a certain degree of bias among English-speaking authors. In a survey on the importance and barriers of international collaboration, Matthews et al. (2020) showed that while most non-native English-speaking respondents considered international collaboration crucial, they showed a lower tendency to collaborate due to various barriers including bias. For instance, in the latter study, a Taiwanese scientist stated that “Potential collaborators do not trust me due to my non-USA affiliation”.

The cases of Algeria and Morocco highlight that historical ties and language and not geography explain the dominance of French scientific collaborations. Although France is geographically near Algeria, Spain and Italy are as distant or even closer to Algeria or Morocco and still do not show a collaborative link as strong as that with France. France colonized both Algeria and Morocco, and even after the independence, both countries maintained a close scientific, economic and sociocultural link (Hadjazi, 2019). A lot of the pioneer scientists in biological fields in both countries were from France. For instance, the classic books and field guides for plants, insects, birds, and mammals of North Africa were mostly written by French naturalists (e.g., Selys-Longchamps, 1849; Quezel and Santa, 1962). Moreover, it is common that many of the current supervisors have spent training time (as students or internship) in France, which might have allowed them to establish academic relationships with French scientists.

Students based in Mexico and Colombia collaborated with a larger diversity of countries located in South and North America, Europe, Asia, and Australia. It is difficult to explain the reason for this large geographic diversity, although factors such as language proficiency, location of the fieldwork, nature of the project, and the academic network of the student and supervisor are likely contributors. Unlike Algeria and Morocco where the colonial country (France) was the most frequent collaborator, institutions from Spain (a colonial country for both Mexico and Colombia) represented <15% of all institutions in Mexico and Colombia. This lower proportion might be due to stronger historical ties with nearby countries in North and South America. Most of these nearby countries speak Spanish (same mother tongue), which facilitates collaboration. In fact, we recorded a quite large proportion of institutions based in Spanish-speaking countries in both Mexico (26%) and Colombia (48%).

There are some important variables that were difficult to obtain and that might contribute partially to the variation in student performance. For example, there might be some differences between laboratories in the amount of funds received by principal investigators. While this hypothesis is plausible, researchers from the Global South often receive little financial support and the existing differences should not have major impact on students’ productivity and performance. Differences in the socioeconomic background of students could also shape differences in performance, especially because PhD “salary” is often lower than the local minimum monthly wage. Students from a high-income background could not only afford private language training to improve English proficiency (Ramírez-Castañeda, 2020) but also focus mainly on research rather than balancing studying and working to earn a living. We also were unable to tease apart the effect of the supervisor from the effect of international collaborations, that is, supervisors who perform better in publishing might collaborate more frequently. Nevertheless, the study shows that international collaboration, regardless of whether it is established by the student or the supervisor, is associated with increased benefits on research productivity and impact.

Finding solutions to promote international collaborations in the Global South with language barriers requires reciprocal efforts from scientists of both the Global South and Global North. In fact, strengthening English training for students from the Global South prior to graduate school is strategic (Martirosyan et al., 2015) because it allows them to acquire a fundamental skill that not only improves their publishing success but also opens the door for a larger array of potential collaborations abroad. Second, Global North researchers should consider collaborating with non-English speaking researchers regardless of their English proficiency because such an exchange will benefit the scientific community as a whole, and likely create positive feedback on the interest and motivation of non-native English speaker researchers to learn English (Lund, 2021).



4.3. A critical view of dependency on international collaboration

Although collaborations can be beneficial for all sides, the benefit can be also asymmetrical and the conditions for collaboration can be imposed by just one side of the actors involved. This asymmetrical interaction has been referred to as “parachute science,” the practice of “collaborating” to conduct fieldwork or using technical and logistical resources in the Global South to perform research that Global North researchers will finalize and publish (Stefanoudis et al., 2021; Ramírez-Castañeda et al., 2022). Careful consideration of each collaboration is necessary to address possible negative effects when collaborating with researchers that possess higher relative privilege (Ramírez-Castañeda, 2020; Armenteras, 2021), not only in terms of geopolitics but also in terms of gender, race, disability, academic hierarchy, among others. To ensure a fair collaboration, some critical points could be discussed: (1) the intellectual involvement of collaborators when designing the research, (2) the long-term impacts for researchers and local communities (e.g., resources, materials, tissue collections), (3) the accessibility of results (e.g., open access, translation in the local language, outreach products), and (4) the authorship criteria and funding of the project (Ramírez-Castañeda, 2020; Armenteras, 2021; Haelewaters et al., 2021; Rayadin and Buřivalová, 2022). In this paper, we showed that more than 60% of the collaborations in Algeria, Morocco, and Mexico were established with a global north institution (around 40% for Colombia). However, we did not determine if the international collaboration accomplished all or some of the criteria to reduce parachute science. Therefore, understanding all of these collaborations as positive or fair for the Global South researchers can be misleading.

On the other hand, the fact that these collaborations had an impact on the success of the research can also be interpreted in a negative way. Collaborations should not be mandatory to have success in the scientific community. Minimizing the dependence of the Global South on the Global North to disseminate research and to be valued in the scientific community is necessary to reduce the long-term effects of colonialism. For instance, the Global North research agenda does not necessarily overlap with the most important topics to address in the Global South region. Producing contextual research instead of focusing on the topics valued by the “international” community is fundamental to produce benefits for the southern territories when conducting science (De Sousa Santos et al., 2016). However, publishing rules and manners have been designed by western values and culture. For example, English dominance in science has an impact on how we understand and write about science (Bennett, 2013; Gil, 2020), the increased value of science that is produced with more recent technologies (e.g., Tewksbury et al., 2014; Rausher and Delph, 2015; Tosa et al., 2021), and the common use of western bias terminology and epistemology (e.g., discovery, neotropics, nature/humanity) (De Sousa Santos, 2018; Trisos et al., 2021). All of these homogenize the way that we produce and communicate scientific knowledge.

South–south collaboration is a possible alternative to diversify and promote scientific research and still produce contextual and relevant knowledge (De Sousa Santos, 2010; Dussel, 2016). The Global South shares a lot of ecosystems (e.g., tropical forest, tropical high mountains, coral reefs), challenges (e.g., lack of resources, impoverishment, neocolonialism, extractivism) and cultural ideas. Our research showed that around 23% of the collaborators in Mexico and 52% in Colombia are also based in the global south, implying that this relationship maybe already important in some countries (Ordóñez-Matamoros et al., 2011). Nevertheless, further efforts are essential to connect global south researchers from different continents.
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