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Despite their relatively similar national contexts, geographical proximity, and compa-
rable historical and cultural experiences, Brazil and Argentina show relevant differences
in terms of R&D systems, research assessment procedures and the morphology of their
academic elites. However, they share similar paths of integration to the international
academic arena, along with the prevalence of nationally oriented groups under a pri-
marily public funding system. Compared with other non-hegemonic countries, they
can be considered semi-peripheral. Relative to the traditional “centers of excellence””
these two academic communities embody the main structural inequalities that affect
the Global South: technological and digital gaps, institutional imbalances, language
asymmetries, low incidence in the global indicators produced by the University Ran-
kings, and low performance levels in mainstream journal indexing databases.
Colonial structures, class inequalities, intra-national and international asymmetries
play a historical role in the paths of scientific development. But on top of these struc-
tures, specific processes of accumulation of academic capital have a direct incidence in
the distribution of symbolic prestige. Several studies have observed that a systematic
concentration of global recognition has gone on since the creation of the Science Cita-
tion Index in 1956 and the increasing valorization of the Impact Factor attained by the
journals within research assessment systems. This bibliometric indicator was created
by the Web of Science (WoS, now Clarivate) to produce a journal ranking that became
a proxy for excellence. On their part, the university rankings encouraged institutions
to pressure peripheral scientists to lean towards publishing in these journals and to do
it in English. After the creation of Scopus (2005), an institutionalized narrative of the

1 Ben-David, 1977.
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mainstream versus marginal science reinforced the uses and abuses of impact indica-
tors, whose noxious effects have been thoroughly discussed.?

Scientific researchers in the Southern Cone are highly selected elites that are active
agents in the construction of their careers. They possess varied linguistic capacities and
resources to develop strategies to relate to global actors and institutions, but also depend
on local, regional, and national interactions. Structural limitations and room to maneu-
ver depend on national structures such as research assessment systems, funding com-
petitions, remuneration incentives, and available teaching positions. The Latin American
publishing circuit is a highly valued asset in the social sciences and humanities, resulting
in a good platform for a high-profile academic career at the national level or within the
regional intellectual space. National journals in Spanish and Portuguese are fed by resear-
chers oriented toward the accumulation of institutional prestige within their universities,
which is boosted by engagement with university power. In Brazil, as we will see, national
publishing is a very extensive practice, although a shift of the journals to English can partly
explain this tendency, linked to the rewards offered by the national journal classification.

While most of these national, institutional, and linguistic asymmetries have been
extensively discussed, race and gender inequalities have entered the studies of science
more recently, accompanied by an increasing interest in observing intersectionality.
Kozlowski, Lariviere et al. have stressed how systemic barriers prevent women and other
minoritized populations from gaining relevant positions into science.2 They examined the
consequences of these inequalities on scientific publishing, research topics, and scientific
impact, showing that the homophily between identities and topic suggests that diversity
in the scientific workforce might lead to an expansion of the knowledge base. This might
be even truer for the periphery, where class, nation, gender, and race are structurally
entangled, thus requiring particular attention to the context of production, observing
scientific trajectories as “situated knowledges.”# Diverse combinations of intersectio-
nal inequalities can be found when analyzing two concrete populations of researchers
from the Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET) and the
Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq), given that we
are dealing with highly internationalized academic elites. Race plays a significant role in
the social selection observed in Brazil, while in Argentina, colonial structures are manifest
in regional asymmetries that separate richly and poorly gifted institutions.

Gender asymmetries, meanwhile, seem to remain in force, following the same pat-
terns identified globally. A recent report by Elsevier shows that, despite progress made
in the incorporation of women into research bodies, in most countries, their role in
publishing is improving very slowly.® Men are more represented among those with a

2 Guédon, 2011; Gingras, 2016; Rafols, 2019.
3 Kozlowski, Lariviere et al., 2022.

4 Haraway, 1988.

5 Elesvier, 2020.
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long publication record, while women are more represented among those with a short
publication record. The increase in the proportion of female authors is seen mostly in
feminized disciplines such as nursing and psychology, while a smaller increase is seen in
the physical sciences. The authors listed in the last position (who tend to be established
researchers) and corresponding authors (those who have conducted the research, have
the resources and/or are in charge of the submission process) are proportionally more
male than female compared to the overall population of authors in each country. Males
also publish more internationally than females and those who publish internationally
often have a higher number of publications and a higher citation impact. Brazil and
Argentina are not an exception in terms of gender gaps in publishing productivity, and
the gaps widen when publishing in English is considered. Argentina was pointed out
as the country with the most gender parity in a worldwide scale, a fact that should be
examined more closely by comparing different sources.

Besides the persistent historical structures of our patriarchal societies, gender asym-
metries in science are nurtured by specific relations of power developed in everyday life
at scientific institutes. These are manifest in the practices of direction of research teams,
international funds, collaborative publishing, and authorship recognition. An unequal
distribution of social capital is related to less opportunities for women to achieve aca-
demic legitimation and to access prestigious networks. The weight of personal contacts
has been observed by Medina and Vessuri as a crucial factor to promote international
collaboration and circulation.® Not surprisingly, through the personal ties established
within the masculine direction of international projects, men develop a more interna-
tional career that may also translate into a successful local position.

Data sources and coverage are critical issues at stake when attempting to observe
intersectional inequalities in academia. The two most renowned publishing databases
(Scopus and WoS) build a landscape of the global scientific production that appears
to be more developed in the North. In contrast, when other data sources are consi-
dered, multilingualism and bibliodiversity become visible.” Several studies have been
done with Dimensions, Microsoft Academics, and Lens. Google Scholar in particular
highlights for its broader coverage, although, as it is a search engine, some shortco-
mings in regard to data quality and its transparency have been noted.®

To confront these limitations, national databases such as curriculum platforms or
Current Research Information Systems (CRIS) are increasingly a remedy for partiality in
studies of science. Our research builds upon this path by analyzing the bibliographic pro-
duction declared by the two research bodies observed in national curriculum databases
(SIGEVA, developed by CONICET in Argentina, and Lattes, managed by CNPq in Brazil).

6 Rodriguez-Medina, Vessuri, 2021.

7 Beigel, 2014.

8 Vanleeuwen, 2022; Martin-Martin, Thelwall, Orduna-Malea & Delgado Lopez-Cézar, 2021; Basson, Simard, Ouangré, Sugimoto
& Lariviere, 2022; Dogan, 2022.
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In addition, citation and collaboration for each bibliographic product was further ana-
lyzed by studying the Google Scholar citation database. All this made it possible for our
empirical research to focus on the complete trajectory of a localized universe of scholars,
observing production and circulation beyond the mainstream databases.

In the first part of this paper, we describe the two research bodies in terms of age,
position, and institutional affiliation. Then, we discuss why and how they are compa-
rable regarding their situation in their respective national academic spaces. Afterwards,
we briefly mention the role played by research assessment systems in the attachment
to mainstream standards observed in publishing practices in each country. Even if the
structure and procedures of the evaluations are similar, there are significant diffe-
rences in the social sciences and regarding the existence of a national classification
for journals—Argentina only evaluates the national journals that apply for it. Brazil,
in contrast, has developed a more encompassing grading system (Qualis), as we will
see. The second part dives into one of the leading areas where gender gaps have been
observed in science: publishing performance. Considering the different composition
by sex of these two populations (parity in Argentina and clear masculine dominance
in Brazil), we nevertheless observe meaningful analogies regarding publication and,
especially, publication in English. The following section discusses author positions,
showing how intersectional inequalities affect women, on top of a structural effect
that makes it more likely their authorship will be pushed to intermediate positions.
Finally, we relate this general picture to citation impact in Google Scholar describing
how gender territories are built among the top cited researchers.

CNPq (Brazil) and CONICET (Argentina):

the conditions for a comparison between

two populations of researchers

The Argentinian and Brazilian academic spaces differ in several ways. Regarding R&D
investment, the most recent available information (2019) indicates that Argentina
invested 0.53% of its Gross Domestic Product, while Brazil informed 1.26%. However,
the share of researchers in the labor force is higher in Argentina than in Brazil, the for-
mer achieving 2.92 per 1,000 employed, while the latter has only 0.7. A study of seve-
ral sources (WoS, DOAJ, SciELO and Scopus) shows that Brazilians publish four times
more papers than their Argentinian neighbors: 793,482 against 160,015.2 Concerning
gender composition, the Argentinian CONICET shows a higher proportion of women
researchers and, on the contrary, Brazil has a clear minority of 36%. Not surprisingly, in
the Elsevier report mentioned above, Argentina stood out for the higher parity among
women and men, while Brazil shared the general inequity patterns.

9 Moya-Anegdn, Guerrero-Bote, Herrdn-Pdez, 2020.
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Table 1: R&D investment, size of target populations and women researchers by country

Argentina Brazil
Total population by June 2020 44,945,502 209,585,000
Full-time researchers/ 1000 active population 2.92 (2017) 1.68 (2014)
GERD as a percentage of GDP (2017)* 0.53 1.26
N (target population) 10,619 (2020) 14,418 (2021)
Women researchers in target population 53.6% (2020)* 36% (2020)

*UNESCO, 2019.

Sources: Red de indicatores de ciencia y tecnologfa (RICYT), “Por pais”, http://www.ricyt.org/2010/07/porpais/;
CONICET, “En cifras”, https://cifras.CONICET.gov.ar/publica/; Coordenacdo de Aperfeicoamento de Pessoal de Nivel
Superior, 2018, “Dados Abertos CAPES”, https://dadosabertos.capes.gov.br/ (accessed 07/04/2023).

The empirical strategy pursued in our research was to move from the existing studies
that analyze a disembodied set of publications harvested from biased databases, such
as WoS or Scopus, to examining the complete research output of every researcher for
each national agency. To allow for comparisons, we focused on the individuals with
established academic careers and homologous research positions in their respective
national spaces. The Argentinian researcher body is composed of tenured researchers at
CONICET. The Brazilian group is composed by the holders of the CNPq’s “research produc-
tivity fellowship.” Choosing these research bodies implies observing the most productive
and internationalized academic trajectories, leaving aside a large group of professors
in both countries. In the case of Brazil, there is only one national system to categorize
researchers. But in Argentina, two systems co-exist: CONICET and the National Research
Incentive Program (PROINCE) created in 1996. This latter’s last call was in 2014 and there
is no current statistical-curricular data to study the group of researchers-professors that
are not in CONICET but have been accredited in PROINCE. Hence, in Argentina, we are
leaving aside a group of researchers who are mostly nationally oriented.™

The Argentinian agency is a public research-performing institution created in 1958.
Its Scientific and Technological Researcher Career (CIC) is based on annual competitions
that ensure a full-time position (only compatible with university teaching) and relative
stability, and where researchers are subjected to a periodical evaluation of their publica-
tion record. It is structured in five categories of ascending hierarchy: Assistant, Adjunct,
Independent, Principal, and Superior Researcher. The researchers are evaluated by dis-
ciplinary committees in charge of the peer research assessment through which funding,
tenure, and promotion are decided. The researchers are distributed among scientific and
technological institutes and research centers spread throughout the country. Some of
these units depend exclusively on CONICET, but, in most cases, they are dual-dependent

10 Beigel & Bekerman (eds.), 2019.
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units, including national universities, or less frequently linked uniquely to a university.
Teaching is not mandatory, although the majority of the CONICET researchers hold a
teaching position at a public university. By the time of this study, the research body
was composed of 10,917 researchers, 7,765 doctoral fellows, and 2,480 postdoctoral
fellows. While there is a difference in researchers’ salary associated with their position
in the hierarchy, there is no direct monetary compensation for publishing productivity.

Inturn, CNPq s a public research-funding institution created in 1951. Unlike CONICET,
it does not offer research careers with full-time positions. It nonetheless awards a pres-
tigious so-called “productivity fellowship” (bolsa de produtividade in Portuguese) to a
selected group of researchers. This fellowship program was created in 1976 to reward
and recognize the researcher’s specific commitment to research. It grants a prestigious
monetary incentive to tenured researchers on a competitive basis.™ It must be renewed
every three or four years, depending on the level to which the researcher is classified.
Like CONICET, the researchers are evaluated at CNPq by disciplinary committees that
perform the peer research assessment through which funding and promotion in the
program are decided. Depending on the result of this evaluation, the awardees are assi-
gned to one of three levels: A1, Pq1 (with subdivisions), and Pg2. The monetary award
varies accordingly. The awardees hold a university professorship or, less commonly, a
research position in a university or research institute. Most of them work in public uni-
versities and have a tenured civil servant career that gives them stability on the job and
special retirement benefits. They have a full-time position that requires them to work
on research, teaching, and extension activities and they are not allowed to have other
simultaneous job contracts. The denomination “bolsa de produtividade” creates some
confusion because it does not imply an extra salary attached to publishing performance
or productivity. It nevertheless provides a stipend as additional income and for those
in level 1, and there is also a small grant to be spent on project development. The fel-
lowship’s prestige derives not necessarily from the monetary award that it provides,
but from the recognition it bestows on its recipients as good researchers, as opposed
to those who invest more time and energy on teaching and extension activities. Thus,
the research output requirement in the assessment process to enter or remain in the
program is usually very high. The economic reward for each category is equal for all
successful researchers and it goes from R 1,100 in the initial category to R 1,500 in the
senior category, around USD 215-300 per month™. Accordingly, the Brazilian system
is halfway between the strong monetary incentive system of Mexico or Chile and the
prestige distribution system typical in Argentina.

11 We use the term fellowship here as a translation of the original in Portuguese “bolsa de produtividade,” its official name. This
bolsa does not refer to a stipend assigned to young doctoral or postdoctoral students to finance their studies, but to financial support
given to accredited scholars for a research project.

12 Source: https://www.in.gov.br/web/dou/-/portaria-cnpg-n-1.237-de-17-de-fevereiro-de-2023-465632489 (accessed
07/04/2023).
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As we move on to deepen the comparison of the two target populations, seve-
ral differences arise, particularly in terms of gender (sex). A historical study shows a
progressive diminishment of gender asymmetries in Argentina’s CONICET, especially
regarding women's access to the higher categories of the research career. Comparing
with the situation ten years earlier, parity is achieved in the “independent” category
and this seems to be a slow but systematic tendency.™ Currently, as shown in tables 2
and 3, the Argentinian women researchers are a majority in the first two categories,
while on the contrary, Brazil shows masculine dominance overall, not only in the higher
categories. Oliveira et al. have studied the gender composition of the bolsistas, com-
paring publishing performance, sex, region of the institutional affiliation, and CNPq
positions.™ They proved that not only the gender gap is significant but also that there
is a higher concentration of bolsistas in the southeastern region where the most tradi-
tional universities are located.

Explanations for the gender gap must be explored in different factors intervening
in career-building, such as international networks, authorship, power relations in col-
laborative projects, etc. In Brazil, besides, the number of fellowships awarded to the
STEM areas is usually much higher than to the other areas, contributing significantly
to the overall unequal distribution among sexes. The research assessment system plays
a relevant role in the orientation of publishing performance and how we find gender
gaps in productivity within these two populations. In Argentina, CONICET has a highly
internationalized evaluative culture even if it lacks a direct monetary incentive for mains-
tream publishing. Academic writing in English, journal rankings, and impact indicators
have a cross-cutting incidence on the indicators considered for tenure, as well as on
career promotions, across all disciplines in the exact, natural, biological, agricultural,
and engineering sciences. The usage of journals and citation rankings depends on each
evaluation committee, and there is no local classification system for international jour-
nals. The national journals that apply for an evaluation are included in a list that some
committees use. Mainstream standards also have some weight in the social sciences
and the humanities. However, CONICET committees also value publication in journals
included in Latin American indexing services as SciELO or Latindex-Catalog.™ An insti-
tutional decision is responsible for this, as a special CONICET regulation for the social
and human sciences classifies journals indexed in the mainstream circuit on the same
level as those indexed in the regional databases. As a result, applicants with articles
in these journals can achieve similar scores to those with international publications.™
Even with some ambigquities, this resolution allowed many national journals to receive

13 Beigel et al., 2018.

14 Oliveira et al., 2021.

15 Beigel, 2017.

16 See Resolution N°2249/2014 https://www.CONICET.gov.ar/bases-para-la-categorizacion-de-publicaciones-periodicas-en-
ciencias-sociales-y-humanidades/ (accessed 07/04/2023).
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Table 2: Composition of the target populations, by position and sex.
CNPq 2021 (N=14,697), CONICET 2020 (N=10,619)

CONICET Category Female Male Total
Assistant 17.3% 11.2% 28.5%
Adjunct 20.0% 15.9% 35.9%
Independent 11.5% 11.8% 23.3%
Principal 4.4% 6.0% 10.4%
Superior 0.4% 1.5% 1.9%
Total 53.6% 46.4% 100%
CNPq Category Female Male Total
2 21.4% 35.3% 56.7%
1D 5.9% 10.9% 16.8%
1C 3.6% 6.2% 9.8%
1B 2.8% 5.6% 8.4%
1A 2.3% 6.0% 8.3%
Total 36.0% 64.0% 100%

Table 3: Disciplinary composition of the target populations, by sex. CNPq 2021 (N=14,697),
CONICET 2020 (N=10,619)

CONICET. Scientific Area Female Male Total

Engineering and Agricultural Sciences

(EAS) 18.2% 1.5% 29.7%
Biological and Health Sciences (BHS) 13.5% 12.5% 26.0%
Natural and Exact Sciences (NES) 9.2% 12.9% 22.1%
Social Sciences and Humanities (SSH) | 12.7% 9.5% 22.2%
Total 53.6% 46.4% 100%

CNPq. Scientific Area Female Male Total

Engineering and Agricultural Sciences

(EAS) 5.4% 18.6% 24.0%
Biological and Health Sciences (BHS) 14.0% 15.7% 29.7%
Natural and Exact Sciences (NES) 4.6% 18.3% 22.9%
Social Sciences and Humanities (SSH) | 11.3% 121% 23.4%
Total 35.3% 64.7% 100%
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a significant flow of articles from CONICET researchers and fellows aspiring for tenure.
So, although the evaluative culture of the agency promotes international publication,
this norm, together with the lack of a salary incentive for publication in Scopus or WoS,
certainly impacted on the bibliodiversity observed in the CONICET's production. Of the
complete corpus in SIGEVA, 21.5% of the total publications were published in Argentina,
7.4% in Latin America, and 60.3% in other countries (no data for the remaining 10.8%)."

Like CONICET, the CNPqg's evaluation committees also uses journals’ rankings to eva-
luate the researchers bibliographic production. Unlike CONICET, though, it uses the so-
called Qualis system, which classifies national and international publications. Journals
are classified in ordinal strata with A1 being the highest, followed by A2, B1, B2, B3, B4,
B5, and C, the least valued.™ The vast majority of the CNPq's evaluation committees
use the journal impact factor as an indicator to establish quality of a published article.
According to the available documents, the only areas that do not use impact indicators
are anthropology/archaeology, education, architecture, urbanism, and arts/music.*
Barberia, Barboza and Godoy point out a direct correlation between the scores given
to a journal in a given year and its score in the following evaluation.?® This means
that, in general, the impact indicators are noted and then consecutively replicated up
to the present, not necessarily reflecting these journal’s current situation. It should be
noted that Brazil has many journals indexed in international services, such as Scopus
and WoS, and hundreds of journals indexed in SciELO. Mugnaini, Damaceno, Digiam-
pietri and Mena-Chalco analyzed the complete list of publications of 260,663 Brazilian
researchers and showed that national journals occupy an important portion of the
publications in all areas.? However, this tendency towards national publication accom-
panies a systematic transition of many Brazilian journals to including both Portuguese
and English versions of their articles.

Language and gender gaps in publishing productivity

The structural differences mentioned above between the scientific fields in Brazil and
Argentina and the diverse morphological composition of these two populations do
not, nevertheless, prevent us from observing important analogies in terms of gender
asymmetries when we compare levels of productivity, and especially when we take
into account the language of the publications. The novelty of the present study, which
made collecting the data so complex, is that it compares two complete corpuses of
production and not segments or samples of documents extracted from international

17 Beigel, Gallardo, 2021.

18 Martinez-Avila, 2019.

19 CNPg, 2020.

20 Barberifa, Barboza, Godoy, 2018.

21 Mugnaini, Damaceno, Digiampietri, Mena-Chalco, 2019.

264



F. Beigel, A. M. Ailmeida, O. Gallardo et al. e Scientific Production and Gender Inequalities in Two Academic Elites

databases, methods that both have their biases and limitations. We analyzed the total
bibliographic production declared by the Brazilian researchers in the Lattes system
and the total bibliographic production declared by the Argentine researchers in the
SIGEVA system. For the population of CNPq researchers, it was not possible to work
on complete publication trajectories because it was an enormous data set that made
processing unmanageable, so a shorter time period was selected for harvesting. The
only difference in the datasets is that the information on the place of publication was
not available for Brazil, whereas it was included for Argentina.

A comparison of the two lists of publications, one belonging to a Portuguese-spea-
king population and the other to Spanish-speaking one, shows the average number of
articles published by each researcher, according to gender and discipline (see figure 2).
The first feature that emerges is the higher productivity of researchers from CNPq com-
pared to CONICET in all areas except for the social sciences and humanities (SSH).
Comparing the gender gaps, in the case of Argentina, the productivity of men is higher
than that of women in the four major disciplinary areas. This trend is accentuated for
biological and health sciences (BHS) and natural and exact sciences (NES). In Brazil, the
same occurs in three areas, and it is in biological and health sciences where the grea-
test difference is found. In both countries, biological and health sciences are an area
largely composing of women, while in the natural and exact sciences, male researchers
are prevalent. The only exception is the Brazilian area of engineering and agricultural
sciences (EAS), where female productivity is slightly higher than male.

The publication of books follows a different pattern from that of journal articles.
CNPg women researchers published an average of 1.9 books each in all areas, while
male researchers exhibit an average of 1.5. In the case of book chapters, the values
are 7.6 and 5.5, respectively. The social sciences dominate these trends over the other
areas, and the data also suggests that women appear slightly more inclined to the
book format. But, for the total population, regarding books, the differences are mini-
mal; the average number of book chapters in the male population is 6.1and, for books,
1.7, while in the female population it is 6 for chapters and 1.4 for books. If we separate
the area of social sciences and humanities, a larger gap appears and is more accentua-
ted. Among researchers in this area, the average for male researchers is 5.7 books each,
while the average for female researchers is 4.2. In this paper, we do not delve into the
particular features of authorship in indexed books, where larger gender asymmetries
can be found. A study on the Scholarly Publication Index (Q1) proved that only 18% of
the first authors for books published in Spain are women.

Let us delve now in the language asymmetries in publishing performance. The
ability to write and publish in a language other than one's mother tongue is closely
linked to discipline and the geographical affiliation of individuals. For example, a
researcher affiliated with a university in the United States, or the United Kingdom
has a competitive advantage, a greater facility to publish in the English-language
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Fig. 1: Accumulated average of articles per researcher for CONICET (Argentina) and CNPq (Brazil),
by sex and scientific area, CNPq 2021 (N=14,697), CONICET 2020 (N=10,619)
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journals included in mainstream databases, given his or her command of English as
a native language and his or her academic training in that language. By contrast,
for a Chinese, Russian or Colombian researcher, publishing in English implies an
intense learning process, as well as additional review and translation time, not to
mention the need to adapt to certain debates and a literature that does not match
the map of her previous readings, also in English. Several studies have shown that
writing in English does not arise simply from the deployment of basic communication
skills, but rather from a broader set of linguistic abilities.?* Gerhards argues that the
“transnational linguistic capital”—the maximum accumulation of which is reported
by English—is not merely acquired through the typical training of primary socia-
lization.?? Technical mastery of the language also requires academic training and
the intervention of editors or native collaborators who correct or translate, access
to which is defined according to the academic and the social capital of the research
teams and their international networks.2?* The accumulation of these resources and
the viability of acquiring the means to write in English explain unequal circulation
registered among academics from the same country and the same discipline, but can
also reinforce gender asymmetries.

22 Lillis, Curry, 2010; Chardenet, 2012.
23 Gerhards, 2014.
24 Beigel, 2017.
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This transnational linguistic capital plays a key role for entry or permanence
in a mainstream academic circuit. However, other structures define the “room to
maneuver” that researchers from non-hegemonic countries have for writing in
their native languages. We are referring to tenure criteria and institutional policies
that focus their evaluation indicators on the impact factor of journals rather than
on assessing the quality/originality of each article published or candidate profile.
Journal rankings and university rankings have had a deleterious effect on the mul-
tilingualism of scientific production, twisting publication strategies around English-
language journals. Another direct effect is the devaluation of national journals,
which frequently lose community support and institutional endorsement, closing
scientific communication organs that link universities more directly with their envi-
ronment and encourage them to develop socially relevant knowledge. This has even
led many journals to change their native language to English—a phenomena with
particularly incidence in Brazil.?

English language predominates when we observe performance in articles; the
proportion is higher in the case of researchers from Brazil, where articles in this lan-
guage represent 79% of the total, while in Argentina, they represent 64% of the total.
Analyzed by sex, publication language shows clear asymmetries in favor of a higher
average number of articles in English for men in both populations. Figure 3 shows that
this asymmetry is proportionally higher for the Brazilian case. In the graph, the label
“official language” represents the average number of publications in Portuguese for
the CNPq case and Spanish for the CONICET. In Argentina, we see almost exact parity
between men and women. But there is a marked difference in the average number
of articles in Portuguese for CNPq female researchers compared to their male collea-
gues. When the complete curricula vitae of the individuals are analyzed, despite the
strong symbolic weight of English and its rewards in research assessment, a significant
presence of publications in the national language emerges. This turns out to be the
case in all scientific areas, and with significant publications in national journals, which
leads to the emergence of more diverse profiles than expected in these two interna-
tionalized academic elites with full integration in mainstream circuits.

Considering specific performance in each disciplinary area, in the social sciences
and humanities, articles in English are in the minority, which is smaller for Argen-
tina (less than 20%). In comparison, in the case of Brazil it represents 25% of the
total. Interestingly, for the hard sciences in Argentina, the proportion of publications
in Spanish tend to increase in the lower career categories, i.e., in the younger gene-
rations. Meanwhile, in the higher categories, composed of older, more established
groups of researchers, the proportion of articles in English is inversely higher. Among
young people in the social sciences and humanities, there is a significant and growing

25 Beigel et al., 2022.
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Fig. 2: Accumulated average of articles per researcher for CONICET (Argentina) and CNPq (Brazil), by sex and
language. CNPq 2021 (N=14,697), CONICET 2020 (N=10,619)
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tendency to publish in Argentina, mainly driven by the specific regulations approved
by CONICET, as mentioned previously. Moreover, in that country, most of the national
journals are indexed in Latindex Catalogo which is accepted in top 1 scores for tenure
and promotion. Engineering and agrarian sciences also stand out in both countries
with a greater presence of articles in the national language, compared with biology,
health, and exact and natural sciences.

This survey on the complete productions of an academic community makes it pos-
sible to verify language gaps in other communication formats, such as books, conference
proceedings, and reports, which continue to have an impact on the publication practices
of researchers. Let us now see how the language situation is reversed when we consider
chapters and parts of books, mostly published in the researchers’ national official lan-
guage. As shown in figure 3, although the productivity of book chapters for female CNPq
researchers was higher than that of males, this difference corresponds to the chapters
published in Portuguese. In the case of English, although slightly, the trend is reversed,
with men producing more book chapters. For books, the situation is the same. Something
similar happens for CONICET: for book chapters written in Spanish, the average produc-
tivity is practically the same, with a slight advantage for women, which is reversed in the
case of English. As for books, there is a male predominance in both languages.

For Argentina, book chapters in Spanish represent 61%, while for authored/edited
books the figures increase to 79%. For CNPq researchers, book chapters in Portuguese
represent 74%, while authored/edited books in that language rises to 85%. The pres-
ence of other languages is minimal in all types of publication: only in the social sciences
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Fig. 3: Accumulated average of Books and chapters per researcher, by sex and language. CNPq 2021 (N=14,697),
CONICET 2020 (N=10,619)
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and humanities does it has some relevance. At CONICET, in these disciplines, the publi-
cation of books or chapters in English is in the minority, and in Brazil it is even more so.
A higher incidence of English in books and chapters is observed for both countries in
the natural and exact sciences.

Conversely, in the agricultural and biological sciences, Argentina has a higher
percentage of books in English than Brazil. Overall, it can be said that Brazilian and
Argentine researchers, when they publish in book format, do so mostly in their lan-
guage. In contrast, book chapters in English have a significant presence in the “hard”
sciences, with a higher incidence in Argentina than Brazil. In sum, the preceding figures
reaffirm the gender gaps noted in the previous section. In the two populations ana-
lyzed, there is greater male productivity, which is accentuated when the format (article)
and language (English) are disaggregated. This combination provides greater rewards
for academic careers in the current competitive framework in both countries, however
these choices do not imply better-quality contributions to science.

Collaboration, authorship, and citations

Bibliometric studies here are limited to sex-binary analysis. In addition, the disciplinary
fields have different modalities for valuing the author order. For the social sciences
and humanities, the first author may be considered the most important intellectually,
although it is frequent for research groups to decide authorship in alphabetical order.
Single authorship is also relevant in this field. Conversely, in most of the “hard” sciences,
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collaborative authorship is the most extended, and the first author is a relatively young
person who has been responsible for the experiment, while the last is the most esta-
blished researcher. Several studies support that for the “hard sciences”, the analysis of
the first author is valid for cross-sectional comparisons because this is considered the
one who contributes most to the research.26 In any case, in those disciplines where it is
standard practice to introduce the head of the laboratory or team leader at the end, a
specific study of institutional power relations should be carried out since co-authorships
or citations would not shed much light on these processes.

According to the available literature, gender differences in co-authorship and
citations result from the difference in productivity observed globally, throughout the
different career stages and for the vast majority of disciplines.? Although the gap in
the number of articles published by men and women is variable, and there is more
parity concerning the publication of book chapters, the distance remains relevant,
with the consequences that this can have on the construction of academic careers and
recognition. Aksnes, Piro, and Rgrstad analyzed the complete publication trajectories
of professors from four Norwegian universities among all disciplines.?® Based on mea-
surement by co-authorship, they concluded that 56% of female researchers participate
in international collaboration, compared to 66% of males. International collaboration
occurs more frequently in the natural sciences, medical and health sciences, and tech-
nology than in the humanities and social sciences, which is true for both genders. The
study concludes that there are relatively more women in fields where collaboration
rates are lower.

The observation of gender asymmetries within co-authorships was not feasible for
this study because data on the sex of the co-authors were not available. Nevertheless,
the number of authors was collected, and the position of the researchers from our
target populations was located for each publication. Considering only articles, collabo-
ration is more widespread among CNPq researchers than for CONICET researchers in all
areas (see table 4), although in engineering and agricultural sciences, the difference is
less accentuated. It is noticeable that single-authored articles are scarce in the case of
the CNPq population (3.7%), but in the case of CONICET they exceed 10% in total, and
in the social sciences and humanities, are two times higher than they are in Brazil. In
addition to the disciplinary traditions of each country, in this case, we can point out that
evaluative cultures also play a role. In Argentina, many social sciences and humanities’
evaluative committees explicitly punish multiple authorship, both by deducting scores
for articles with more than three authors or by requiring single authorship as indis-
pensable for promotion to higher categories.?® A “principal” authorship requirement

26 Llariviere, Desrochers, Macaluso, Mongeon, Paul-Hus, Sugimoto, 2016; Thelwall, Abdoli, Lebiedziewicz, Bailey, 2020.
27 Holman, Devi Stuart-Fox, Hauser, 2018; Lindsey 2016; Mauleon, Bordons, Oppenheim, 2008.

28 Aksnes, Piro, Rgrstad, 2019.

29 CONICET, 2021.
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appears among some CNPq evaluation committees such as Architecture and Urbanism,
Demography, Geography, Urban and Regional Planning, and Tourism/History/Linguis-
tics. Highly numerous authors in collaborative articles are explicitly discouraged.3°

Table 4. Average number of authors by article, and share of single-authored articles,
by country and discipline. CNPq Brazil n=14,697, CONICET Argentina n=10,619

Average number of authors per article Single authorship articles
Scientific area

Brazil Argentina Brazil Argentina
EAS 5.8 5.0 0.4% 2.0%
BHS 7.2 4.0 1.0% 11%
NES 5.7 3.2 1.6% 2.4%
SSH 2.7 1.6 22.3% 48.4%
Total 5.9 4.9 3.7% 10.2%

Author positions indicate different rewards for research assessment, prestige-buil-
ding and social capital that enable new collaborations. For this research, three posi-
tions are of interest: the first and the last, traditionally considered leading roles, and
the intermediate positions, all equally of minor importance. The first place usually
indicates that this person is responsible for executing the tests or/and the empirical
procedure that led to the published findings. The last position generally corresponds
to the “senior” person or project manager, who signs off on the work but is not always
directly involved. However, our observations of evaluation processes in different areas
have verified that holding this position is a prerequisite for promotion to higher catego-
ries. Therefore, the intermediate positions (including all positions except the first and
last) will be considered as an indicator of subalternity in the authorial attribution, and
consequently less efficient in the different forms of legitimization provided by a scien-
tific publication regarding research positions, access to funding, or academic mobility.

To present this landscape clearly, we separate both countries into different figures,
and we leave aside the social sciences and humanities. Beginning with CONICET, figure 4
shows the distribution of the positions (first, last, or intermediate) for all articles in the
CONICET population, according to sex and major field. The intermediate position is
dominant in all areas (around 50% of the total authorship considered). It can also be
noted that occupying the first position is more common among the articles written by
women than by men in all areas. Meanwhile, men tend to sign a higher proportion
of their articles as the last author than women. For the intermediate position, there
is almost an equilibrium for men and women, but these intermediate positions are
dominant in the authorship observed—a feature that can be attributed to the general

30 CNPg, 2020.
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Fig. 4: CONICET—Author position in articles, by sex and scientific area (social sciences and humanities
excluded) (N=8,264)
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structure of the non-hegemonic position of this academic community, and, as we will
see below, the same is valid for Brazil.

The author’s positions are different in the case of the CNPq researchers. Figure 5
shows that the intermediate position is more predominant and occupies a larger por-
tion of the total number of authorships analyzed (almost 60% of the total author
positions). The main difference is found in the first authorships, which are much lower
than those of CONICET, an element that can be explained by the age composition of
the Brazilian researchers. It can be concluded that occupying the first position is more
frequent for EAS and NES males. Strikingly, in biology and health sciences, which is a
predominantly female population, inversely, the highest values of intermediate posi-
tions are found. The last positions count for more than 30% of the total, probably fed
by the criteria for permanence in the CNPq system of bolsistas, which widely increases
age in higher categories. This higher participation in the last positions may be due to
the more significant presence of Brazil in the management of international projects.
In terms of gender, unlike what we observed for CONICET, the last authorships are
occupied by women slightly more, although the differences found in the biology and
health sciences are not representative of the share of women in this population, where
the gap was wider than in the other disciplines.

Now let us put the asymmetries in productivity in relation with author positions and
citations. We did this study in Google Scholar, exploring a database that could compen-
sate for the linguistic and geographical limitations and biases of Scopus and Web of
Science. Due to its amplitude and more extensive coverage of books and publications
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Fig. 5: CNPq— Author position in articles, by sex and scientific area (N=11,222)
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Table 5: Brazil—Top 1% most cited CNPq researchers in Google Scholar,
by sex, scientific area and average citations (N=149)

Average
) ) ) Average o
o Researchersin | Womenintop | % Womenin o citations
Scientific Area citations Men .
top 1% 1% Area ) Women in top
intop 1%
1%
EAS 36 14% 22% 8,063 4,969
BHS 44 27% 47% 18,185 24,343
NES 34 24% 20% 25,688 22,837
SSH 35 37% 49% 3,609 3,101

indexed in regional databases, the Google Scholar database offers an exciting lands-
cape for studying the two populations under scrutiny. The main findings point to male
dominance of the top citation groups, showing a large gap between the participa-
tion of women and the demographic composition of the population. Only the social
sciences and humanities exhibit more robust citation for women, although it is still far
from their weight in the Argentine universe of researchers. Compared with the top cita-
tion universe of Argentina, the top 1% of most-cited Brazilian researchers exhibits much
more average citations, even when the lifespan of the articles is shorter.3' Table 5 shows
that in the case of CNPq researchers, women are proportionally less cited than men

31 Thetop 1% most cited is influenced by a group of highly cited articles. In other papers we have broadened the analysis to the top 10%.
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within the top 1% of most cited researchers in all areas. Moreover, men always have
more citations than women in EAS, which is also the case in NES and SSH, although the
difference is less extreme. The reverse is observed in BHS where women are more cited,
but still less than men if compared their participation in the research body.

Intable 6, we can see that CONICET women researchers in the top 1% are a minority,
although with relatively higher participation than in the Brazilian case. A positive effect
of the growth in the participation of women in this population seems to be acting over
time. However, the Argentine case clearly shows the distance between the increase
in female participation in the population and its impact in terms of citation impact.
The area where this is observed at its extremes is biological and health sciences (the
proportion of women in this area is triple that of women in the top 1% most cited).
Only in social sciences and humanities is this distance attenuated, but the proportion
of women is still lower proportionally because women represent 58% of the population
and 52% of the top-cited.

Table 6: Argentina—Top 1% most cited CONICET researchers in Google Scholar,
by sex, scientific area and average citations (n=104)

Average
3 ) ) Average .
o Researchersin | Womenintop | % Womenin o citations
Scientific Area citations Men i
top 1% 1% Area . Women in top
in top 1%

1%
EAS 27 26% 52% 1,356 1,293
BHS 31 19% 61% 2,081 2,763
NES 23 22% 2% 7,815 6,503
SSH 23 52% 58% 1,003 809

The average number of citations in the top 1% is higher for men than for women in
EAS and NES, although with smaller differences for Argentina. As in Brazil, the exception
is biological and health sciences but, in this case, the positive advantage of women is
small compared their large share of the population (61%).

Discussion and final remarks

This paper aimed to observe the gender asymmetries present in the publishing perfor-
mance of two bodies of researchers belonging to CONICET (Argentina) and CNPq (Bra-
zil). In the structural comparison, an important difference between the two countries
stood out. In the CNPq system, women are notably a minority, while in the Argentine
agency, women are a majority, but masculine predominance can be observed in the
two highest categories. This indicates a trend favorable to the advancement of women
in CONICET careers, against a structural asymmetry observed for Brazil.
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Our departure point was the need to move from analyzing a corpus of articles cap-
tured in mainstream databases towards observing these groups of researchers in their
national scientific-university field. This drove us to take advantage of the richness of
the national curriculum databases and alternative databases like Google Scholar. Pro-
ductivity—understood as average articles published by individual researchers—was
discussed in terms of differences in a publication language. In both populations, English
predominated in journal articles. The weight of English was higher for the researchers
from Brazil than for those from Argentina, 79% and 64% of the total number of publica-
tions respectively. As expected, this linguistic distribution changes according to scientific
area. We made special mention of the specificity of the social sciences and humanities,
where articles in English represent a minor portion compared to the other areas—for
Argentina, it was below 20%, while in the case of Brazil it represented 25% of the total.
It is interesting to note that, in Argentina, in the “hard” sciences, the proportion of
publications in Spanish tends to increase in the lower career categories, that is, in the
younger generations. Among young people from CONICET, a growing trend towards
publication in the national language was also observed in Argentina, driven mainly by
the social sciences and humanities and by the specific evaluation regulations set by
the organization.

Regarding gender asymmetries, productivity shows the same trends that have been
documented at a global level indicating a greater volume of production for men. When
the linguistic variable is introduced, this gap is reinforced in all scientific areas: the com-
parison of the average of articles published in English results in the already well-known
balance favorable to male production in that language. For Argentina, on average for
all researchers, men published 23.6 articles in English while women published 17. In
Brazil, we observed a similar phenomenon: the average for all-male researchers is 37
articles in English, and only 29.8 for women. The distances between the sexes triple
in Brazil within the exact and agrarian sciences. In contrast, for the biological sciences
and the social sciences and humanities the gap is smaller, evidencing the growing
participation of women in these disciplines.

Having confirmed the trends towards a gender gap favorable to men in terms of
productivity and showing how this asymmetry is reinforced when publications in English
are analyzed, we proceeded to analyze the performance of this population in terms of
circulation. In other words, beyond the verification of the lower number of publications
by women, we asked ourselves: is there a directly proportional relationship with the
gender gap in terms of academic legitimacy as measured by citation numbers? For the
study of citations and patterns of international collaboration, this research analyzed the
complete corpus of articles from the two research bodies using Google Scholar, with
the collaboration of the COLAV (University of Antioquia, Colombia), which has been
developing bibliometric studies for several years, to conduct the process.
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The construction of two databases with the metadata of all the articles of each
population and their citations allowed us to observe the behavior of the elite of each
disciplinary area and the place of women within the top 1% most cited in this database.
Gender asymmetries are analyzed in these citation territories compared to the mor-
phological composition of each sub-population by scientific area. A relevant distance
is marked between the increase of the participation of women among the staff of each
campus and the participation of women in the recognition provided by the publica-
tions. Gender biases in collaborative relationships can be even more radical and still
more invisible, as female researchers are frequently denied or relegated among the less
well-placed authors of an article.3* What has been called “ghost” authors is a practice
that affects not only women but also young people.3

This becomes especially problematic in certain disciplines, like in biomedicine, a
field in which one paper out of five includes ghost authorship. Lariviere, Pontille and
Sugimoto studied the author’s credit description section of the Plos ONE platform and
demonstrated a nuanced gender division of labor regarding the writing of the original
draft and the review and editing.3* These asymmetries are not only present in the
author’s attribution of an article. The study by Smith, Jones, Master et al. demonstrates
that authorship disputes are part of competitive dynamics, and such disagreements
systematically affect women in collaborative teams. 35

The gender productivity gap, supported by a greater number of publications by
men, has been observed in all research fields globally. However, it has been less stu-
died if this productivity implies necessarily that men have a more significant impact.
Chatterjee and Werner highlight that in health sciences and biomedicine, papers with
female first authors have one-third fewer citations than those with male first authors. 3
Furthermore, papers with female lead authors received a about 25% fewer citations
than those with male lead authors. Papers whose first and principal authors were both
females received half as many citations as papers whose first and principal authors
were both males. Analyzed diachronically, however, these citation gaps between men
and women are narrowing where affirmative action is developed. For example, insti-
tutional offices and networks have been launched at CONICET for the struggle against
sexual harassment and labor violence. Parity requisites have been decided for the
constitution of academic panels in official scientific meetings and in the constitution
of the evaluation committees for tenure and promotion.

The different conditions for scientific production offered by the Argentine and Bra-
zilian research systems, diverse in their modes of legitimizing this production, have

32 Ni, Smith, Yuan et al., 2021.

33 Sismondo, 2009; Giry, Gingras, 2016.

34 Llariviere, Pontille, Sugimoto, 2021.

35 Smith, Williams-Jones, Master et al., 2019.
36 Chatterjee, Werner, 2021.
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a relevant incidence in researchers’ career-building and the asymmetries observed.
A profound critique of global databases becomes a priority, and new data sources
must be explored to provide new inputs for the research assessment systems in each
country. Applying a critique of mainstream bibliometrical indicators is essential. A tho-
rough insight into academic gender inequalities requires a passage from a corpus of
published articles to corporality, concrete trajectories anchored in local, national, and
global interactions. Empirically, this change of focus drove us to adopt a methodolo-
gical framework beyond traditional bibliometrics and move to adopt prosopography.
This paper shows the results of our preliminary steps in this direction. But we need
more qualitative studies to observe these complex and multifaced asymmetries in
concrete life histories, daily life at research teams, and power relations within scientific
institutes. As Mary Wollstonecraft argued, it is not enough that women become consi-
dered equals to enter the system, their entrance must radically question the dominant
criteria for the valorization of knowledge.3” We hope that studies with a perspective on
circulation and situated knowledge will contribute, eventually, to the democratization
and diversification of scientific production.

37 Rietti, Maffia, 2005, 8.
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