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Abstract
The aim of this piece of research is to study productivity and 
scientific collaboration in the main Spanish sociology journals from 
a gender perspective. The authorship of 3171 documents published 
in these journals during the period 2001-2020 was analysed using 
bibliometric and social network analysis techniques. While there 
was an overwhelming male dominance at the start of the period, 
the results show a steady trend towards parity; however, this was 
only achieved during the 2016-2020 period, and not in all indicators. 
In conclusion, gender advances in sociology research have only 
partially come to fruition in Spain, but the scholarly monitoring 
system cannot be held accountable for this.
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Resumen
La presente investigación tiene como objetivo aplicar la perspectiva 
de género al estudio de la productividad y la colaboración científica 
en las principales revistas españolas de sociología. Para ello se ha 
analizado, mediante técnicas propias de la bibliometría y el análisis 
de redes sociales, la autoría de 3171 documentos publicados en 
dichas revistas durante el período 2001-2020. Partiendo de un 
abrumador predominio masculino, los resultados muestran una 
tendencia constante hacia la paridad, aunque esta solo se alcanza 
durante el lustro 2016-2020, y no en todos los indicadores. En 
conclusión, los avances en materia de género en la sociología 
española son todavía parciales, si bien no cabe responsabilizar de 
ello al sistema de vigilancia de la ciencia.
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IntroductIon

Since scientific journals emerged at the end 
of the 17th century, they have become es-
tablished as a key element in the function-
ing of science, to the extent that it would be 
almost impossible to conceive of science 
without scholarly journals today. Scientific 
journals (hereafter referred to as journals) 
contribute to the validation of knowledge, 
thus providing science with a structure of 
authority and making it reliable. Journals 
also help the dissemination of this knowl-
edge, which makes science accessible. 
From a different perspective, peer-reviewed 
publications are the mechanism that links 
the desire for recognition inherent in scien-
tists’ work to the reward system provided by 
science as a social institution (Merton, 1985). 
In short, journals represent an excellent 
means of access to the contents of science, 
but also to the processes of reflection on the 
production of certified knowledge.

In line with the latter question, this study 
is focused on gender differences in the au-
thorship of publications featured in the main 
Spanish sociology journals. To this end, a 
research paper by González-Alcaide et  al. 
(2009), which analysed female participation 
in five of these journals during the period 
2001-2005, was taken as a starting point. 
However, the number of journals was ex-
tended to six and the period analysed to 
the years 2001-2020 in the analysis pre-
sented here. This accounts for an increase 
of 384.9 % in the number of documents ex-
amined. Techniques from bibliometrics and 
social network analysis were used, follow-
ing in the steps of the research paper by 
 Alcaide. Nevertheless, in light of the specific 
objectives of the proposal developed in this 
paper, two of the three types of indicators 
used by González-Alcaide et  al. (2009) (re-
lating to institutional and geographical in-
dicators) were dispensed with, and only in-
dividual indicators were employed, which 
were expanded and refined.

The sub-sections of this introduction 
are structured as follows. Firstly, the the-
oretical parameters of the study will be 
established (the field of the sociology of 
science), more specifically, the patterns 
of social stratification of scientific life de-
veloped by Merton (1985) and his school. 
This will be followed by three sub-sec-
tions presenting the state of the art of the 
three dimensions used in the study: 1) sci-
entific productivity; 2)  collaboration be-
tween authors; and 3)  co-authorship net-
works generated as a consequence of 
this collaboration. This will be followed 
by a brief examination of the behaviour of 
the three dimensions mentioned above in 
Spanish sociology scholarship, with spe-
cial emphasis on the gender differences 
within them. The introduction will conclude 
with a sub-section that explains the ration-
ale of the study and details its objectives at 
some length.

The social stratification of scientific life

The classical sociology of science has 
undeniable Mertonian roots, and under-
stands science to be a social institution 
governed by a set of technical and moral 
prescriptions. One of the pillars of sci-
ence thus conceived is the reward system, 
whereby a scientist’s contributions that 
are considered valuable and original are 
recognised as such by their peer group. 
During the early part of his long career, 
Merton (1985) attributed an unequivocally 
meritocratic nature to the reward system, 
largely based on the principle of univer-
salism. This principle, which is part of a 
well-established set of norms known as 
CUDOS, involves establishing a standard 
of scientific validity based on pre-estab-
lished impersonal guidelines. Therefore, 
the position of each individual in the struc-
ture of science should be solely deter-
mined by their contributions to knowledge 
(Torres-Albero, 2001). 
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Partly contradicting his initial approach, 
in the 1960s Merton (1985) identified a num-
ber of psychosocial mechanisms interfering 
with the reward system in science, including 
the well-known Matthew Effect. In the wake 
of these findings, other authors in the soci-
ology of science programme at  Columbia 
University succeeded in demonstrating the 
influence that seemingly neutral factors 
(such as the department that individuals 
belong to) can have on the development of 
their scientific career (Cole and Cole, 1973; 
Gaston, 1978; Zuckerman, 1970). The ten-
sion between universalism and particular 
conditioning factors would remain in the 
production of the Mertonian school for sev-
eral decades. In general terms, most of the 
authors who undertook their study came 
to the conclusion that, although universal-
ism socially structures scientific life, the 
recognition obtained by researchers may 
be mediated by aspects other than merit 
or individual ability (Lamo de Espinosa, 
González-García and Torres-Albero, 1994).

Scientific productivity

The study of scientific productivity (here-
after, productivity) is one of the most use-
ful tools for analysing social stratification 
patterns in scientific life. There is a gen-
eral consensus that scientific productivity 
should be understood and operationalised 
as the output of research in the form of sci-
entific publications (Abramo and D’Angelo, 
2014). Consequently, the most common 
way of measuring this dimension is based 
on the number of papers published by 
each author in peer-reviewed journals. In 
this light, productivity studies have shown 
that, overall, productivity has increased 
gradually but steadily in all disciplines in 
recent years (Piro, Aksnes and Rørstad, 
2013).

As far as gender differences in produc-
tivity are concerned, several analyses have 

agreed that there is an overwhelming male 
predominance (Larivière et  al., 2013). Fur-
thermore, according to Ross et  al. (2022), 
the gender gap extends across all disci-
plines, all stages of scholars’ career and 
all academic levels, and is even greater in 
high-impact publications. However, from a 
diachronic perspective, research such as 
that by West et  al. (2013) has shown that 
the gender gap has been narrowing in re-
cent decades.

Scientific collaboration

As with productivity, the analysis of sci-
entific collaboration (hereafter referred to 
as collaboration) provides a privileged ap-
proach to the dynamics that structure sci-
entific life. One of the earliest and most 
commonly accepted definitions of collabo-
ration equates collaboration with the publi-
cation of co-authored academic texts (Katz 
and Martin, 1997). It is therefore reasonable 
to measure this in terms of the number of 
signatories to scientific publications. Simi-
lar to what was noted regarding productiv-
ity, studies on scientific collaboration have 
unanimously highlighted a strong trend for 
it to become widespread and intensified 
in all disciplines (Cainelli et  al., 2014; West 
et  al., 2013), a phenomenon undoubtedly 
related to the emergence and general use of 
the Internet, together with the development 
of movements such as Big Science (Price, 
1973), Open Science and e-Science (Fecher 
and Friesike, 2014).

On the other hand, the analysis of sci-
entific collaboration according to gender 
has yielded inconsistent, and sometimes 
even contradictory, evidence (Larivière 
et al., 2013). Some authors have shown that 
women face more difficulties than men in 
building collaborative networks (Gaughan 
and Bozeman, 2016), while others have 
found the opposite trend to be the case 
(Abramo, D’Angelo and Murgia, 2013).
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Co-authoring networks

Co-authorship networks (hereafter, net-
works) are those spontaneously and delib-
erately created as a consequence of col-
laborative processes between researchers 
(Gómez-Ferri and González-Alcaide, 2018). 
Network analysis is therefore used to rep-
resent the relationships and influences be-
tween researchers themselves, as well as 
the social structure in which they are em-
bedded. As a consequence of increased 
scientific collaboration, most networks have 
become larger, denser and more complex 
in recent decades (González-Alcaide and 
Gómez-Ferri, 2014), not only at the indi-
vidual level, but also at the disciplinary, 
geographical and organisational levels 
 (Sonnenwald, 2007). 

Regarding the analysis of co-author-
ship networks according to gender, the ac-
cumulated knowledge reveals two interre-
lated circumstances (Etzkowitz, Kemelgor 
and Uzzi, 2000; Kegen, 2013). First, women 
tend to be part of networks of lesser impor-
tance or lower prestige than men. Secondly, 
even when they join networks that are at 
the same level, the nodes they connect to 
within these networks (that is, the authors 
with whom they collaborate) generally bring 
them fewer benefits in terms of professional 
or academic development than those with 
whom their male colleagues engage in col-
laborative efforts. 

Productivity, collaborative networks  
and gender in Spanish Sociology

Research using bibliometric techniques 
on scientific production in Spanish so-
ciology dates back to the early 1990s, 
and its main focus of study is the Revista 
 Española de Investigaciones Sociológicas 
 (J iménez-Contreras and Ruiz-Pérez, 
2022). Generally speaking, the analyses 
closest to the study presented here have 
shown patterns similar to the trends de-

scribed in previous sections at the inter-
national level. Particularly illustrative in 
this regard is the paper mentioned ear-
lier by González-Alcaide et  al. (2009), in 
which the authors noted a general in-
crease in scientific productivity and col-
laboration, although this increase was off-
set by an evident gender gap, especially 
at the highest levels of productivity. From 
a diachronic perspective, despite covering 
a comparatively short period of time, the 
research also found a relative increase in 
female productivity, as well as a growing 
inclusion of women in the different col-
laborative networks analysed, as a con-
sequence of their increasing presence in 
collaborative documents. 

On the other hand, a study by Jiménez- 
Contreras and Ortega-Priego (2022) showed 
that Spanish sociology is still characterised 
by low collaboration rates and co-author-
ship networks, with few connections and 
many isolated components compared to the 
experimental sciences. In terms of gender 
patterns, the network analysis conducted 
revealed that the number of women is much 
lower than the number of men (just over a 
third of all authors), that women occupy pe-
ripheral positions (with some exceptions) 
and that there are no defined groups of fe-
male researchers.

Rationale and objectives

The publications listed in the previous sec-
tion and others of a similar nature have un-
doubtedly shed valuable light on sociolog-
ical research production in Spain and on 
the role played by women in it. However, it 
seems clear that there are still some gaps 
in this field, mainly concerning the evolu-
tion of authorship in the main journals in 
the area and certain forms of collaboration 
between male and female authors. This re-
search aims to partly bridge this gap and to 
update and enrich the existing knowledge 
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on the subject. Thus, its general objective is 
to contribute to a better diagnosis of gender 
inequalities in a significant part of Spanish 
sociology by means of simple descriptive 
statistics and visualisation. 

There were three specific objectives: 
1) to compare the differences between men 
and women in terms of productivity and 
collaboration to try to identify evolution-
ary patterns; 2) to identify and describe the 
networks generated from co-authorships, 
affording a cardinal role in the analysis to 
the gender variable; and 3)  to reflect on 
the factors that determine the positions of 
Spanish sociology in the social structure by 
gender. 

Methodology

This study analyses productivity, collabo-
ration and co-authorship networks in six 
of the main Spanish journals in the field 
of sociology from 2001 to 2020. The jour-
nals analysed (in alphabetical order) were; 
 Empiria, Papers, Política y Sociedad, Revista 
 Española de Investigaciones Sociológicas, 
Revista Española de Sociología and Re-
vista Internacional de Sociología. It is worth 
highlighting two of the criteria for the selec-
tion of these journals. One was being the 
most well-established and highest rated in 
the different evaluation indexes of Spanish 
scientific journals in the category of “So-
ciology” or, failing that, “Social Sciences” 
throughout the entire period covered by the 
research. The other was the profile of pub-
lications on a general (i.e. not specialised) 
subject matter or methodology within the 
area of sociology.

With regard to the documents contained 
in the journals, it was decided to exclude 
from the analysis any papers that did not ex-
ceed six pages in length. This decision was 
taken after a thorough review of the shorter 
papers, which concluded that almost all of 
the shorter papers lacked scientific impor-

tance. Once this filter was applied, a total 
of 3171 documents were obtained, the vast 
majority of which scientific articles; a total of 
3032 authors were identified, of whom all but 
two had individual profiles.

The information concerning the docu-
ments was extracted from the respective 
online archives of the journals analysed, as 
it was considered the most reliable source. 
This operation used web scraping proce-
dures, which not only facilitated the work-
flow, but also allowed for bulk data pro-
cessing. These were organised in a matrix 
containing several variables relating to each 
document: name of the journal in which 
it was published, journal number and vol-
ume, year of publication and name and sur-
name(s) of the author(s). The data produced 
in this way were then checked one by one 
against the online archives of the journals 
and normalised as necessary. In parallel to 
this process, other variables of interest that 
could not be extracted automatically were 
manually included in the matrix, including 
the number of authors of each document or 
the sex of the authors, which was deduced 
from their name1. 

As for the methods themselves, many 
of the usual bibliometric-descriptive indica-
tors were used in the analysis of productiv-
ity and collaboration (including the number 
of documents published per author, or the 
distribution of documents according to the 
number of signatories); in almost all cases 
the data were disaggregated by sex.

On the other hand, the analysis of 
the co-authorship networks was carried 
out using the Gephi programme, ver-
sion 0.9.7. The (weighted and undirected) 
egocentric networks of authors who had 
published two or more co-authored arti-

1 When identifying the author’s sex from their name 
was problematic, other methods were used, specifi-
cally, a search for the author’s institutional profile on the 
website of the research institution of which they were a 
member.
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cles (either in any of the four 5-year peri-
ods examined or in the total period) were 
examined and represented. Many of the 
usual indicators used in this type of analy-
sis were used in order to statistically char-
acterise the overall structure of the net-
works: the number of nodes, the number 
of ties and the diameter, to measure the 
network size; density; number of existing 
ties in relation to the maximum number of 
possible ties; and, number of subnetworks 
and the average size of the subnetworks, 
to discover the amount and distribution 
of the nodes that are connected to each 
other. 

In order to compare the role played 
by men and women in co-authorship 
networks, the averages of male and fe-
male authors were compared on differ-
ent measures of local and global centrality 
(Díaz-Guilera, 2012). Local centrality refers 
to the number of different ties connecting 
a node, regardless of its position and level 
of influence in the network, and is usually 
measured by an indicator called the de-
gree. In weighted networks, such as those 
developed in this study, it is also common 
to use weighted degree, which takes into 
account not only the number of different 
ties, but also the frequency of interactions. 
Global centrality, on the other hand, con-
siders the relationship not only with neigh-
bouring nodes, but also with those of the 
rest of the network, and is therefore iden-
tified, in general terms, with the more or 
less central or peripheral position occupied 
in the network as a whole. Although there 
are different indicators to determine global 
centrality, two of the most common ones 
were adopted in the analysis phase, both 
with normalised values between zero and 
one: closeness centrality, which measures 
the distance of a node to all other nodes, 
and eigenvector centrality, which not only 
takes into account the number of neigh-
bours of a node, but also the relative im-
portance of these neighbours. 

Finally, the OpenOrd and Fruchterman 
Reingold algorithms were applied succes-
sively to visualise the networks.

results

This section is structured on the basis of 
three dimensions: (1) productivity, (2) collab-
oration and (3)  co-authorship networks. A 
brief global analysis was carried out first 
for all the dimensions. This served to con-
textualise the findings and was followed 
by an analysis disaggregated by gender, 
which is the core of the study. In order to 
convey the evolution of the indicators that 
make up each of the three dimensions, 
they are presented first broken down by 
five-year periods, and then for the period 
of study as a whole. It should be noted 
that the identity of the different authors has 
been anonymised in order to ensure that 
the analysis is focused on the gender per-
spective and avoid diverting attention to in-
dividual cases.

Productivity

Overall analysis

Table  1 shows the development over time 
and percentage increase of three varia-
bles: 1)  the number of papers published in 
the journals analysed; 2)  the number of au-
thors appearing as signatories of these pa-
pers; and 3)  the average number of papers 
published by each author. A positive trend 
could be seen across the board: an increas-
ing number of papers were published over 
the period examined, a greater number of 
authors succeeded in publishing their re-
search with an increasing number of iter-
ations. The data therefore showed a clear 
growth in productivity, in line with what has 
been observed in the previous literature re-
viewed in previous sections, both at the in-
ternational and national level.
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Analysis disaggregated by sex 

Figure  1 depicts the productivity levels of 
men and women by examining the num-
ber of papers published by male and fe-
male authors, respectively. Two pieces of 
evidence stand out in the graph, both of 
which are consistent with the research dis-
cussed in previous sections. First, men 
had higher scores at all levels of produc-
tivity, although the differences were much 
greater for 3-4 or more published papers. 
Second, from a diachronic perspective, the 
gender gap narrowed over the entire pe-
riod, and gender parity was reached2 at 
the lowest levels of productivity during the 
2016-2020 five-year period. Despite these 
advances, however, the highest levels of 
productivity remained almost exclusively 
male-dominated. 

Figure 2 takes a closer look at the differ-
ences between the sexes at the highest lev-

2 As is well known, there is consensus (both within 
Spain and worldwide) that gender parity is defined as 
when neither of the two sexes is represented by less 
than 40 % or more than 60 % in the area in question.

els of productivity by dividing the total num-
ber of documents published per author into 
deciles3. From the outset, the figure shows 
an indisputable fact: the higher the produc-
tivity, the lower the presence of women. 
It is true that, from a diachronic perspec-
tive, their presence gradually increased 
across all deciles; however, in deciles 9 and 
10 parity was not reached, except in decile 
9 during the 2016-2020 five-year period, 
and only by 0.4  %. Specific details aside, 
these data on the overwhelming male dom-
inance at higher levels of productivity are 
consistent with those found in various stud-
ies in different areas of knowledge (Abramo, 
Aksnes and D’Angelo, 2021; Huang et  al., 
2020).

3 In some cases (especially at the middle levels of pro-
ductivity), the rigidity of the decile division meant that 
authors with the same number of published papers 
had to be placed in adjacent deciles. In such cases, 
criteria of proportionality according to sex were ap-
plied for placement in one decile or another, so that 
the division into deciles reflected as accurately as 
possible the number of men and women within each 
group of authors with the same number of published 
papers.

TABLE 1. Overall productivity indicators and their percentage increase, by 5-year period

No. of documents No. of authors Average documents/author

Total Incr. (%) Total Incr. (%) Total* Incr. (%)

2001-2005   650 —   637** — 1.31 —
2006-2010   751 15.5   808  26.8 1.44  9.9
2011-2015   837 11.5 1,101  36.3 1.67 16.0
2016-2020   933 11.5 1,359  23.4 1.85 10.8
Total*** 3,171 43.5 3,030**** 113.3 1.60 22.1

* The average number of papers per author is the result of dividing the number of authors appearing on all papers in a given 
period by the number of papers published in the same period.
** The number of authors may be lower than the number of documents analysed if two conditions are met, as is the case: 
first, the majority of the documents are signed by a single author, and second, several authors have had more than one pa-
per published in the five-year period in question.
*** In all tables, total increments have been calculated by relating the data for the final 5-year period to the data for the initial 
5-year period.
**** The total number of authors does not match the sum of authors broken down by 5-year period (which would be 3905) 
because some of them had papers published over more than one 5-year period.

Source: Developed by the authors based on data from the journals analysed.
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FIGURE 1.   Distribution of authors according to number of documents published and sex, by five-year period 
and total (%)
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FIGURE 2. Distribution of the top four deciles of productivity by sex, by 5-year period and total (%)
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Collaboration

Overall analysis

Undoubtedly, the key question in the over-
all analysis of collaboration is whether it in-
creased in the journals analysed and, if this 
was the case, to what extent and in what 
way it did so. Figure 3 seeks to answer these 
questions by providing a classification of 
the documents according to the number of 
scholars who authored them. The most sig-
nificant evidence in this respect points to a 
clear predominance of individual authorship 
in the initial phases, which, however, grad-
ually declined, to the point that it ceased to 
be the prevailing pattern in the period 2016-
2020, in favour of co-authorship. 

Along with the increase in collabora-
tion (which was to be expected, as it has 
been widely documented in previous lit-
erature), Figure  3 highlights the small size 
of research groups4, which in most cases 

4 In this context, research groups (or, simply, groups) 
are understood as communities of authors formed as 

have only between two and four authors. 
This tendency to collaborate in small groups 
is typically found in the social sciences, 
in contrast to the experimental sciences, 
where research groups are generally much 
larger (Jiménez-Contreras and Ortega- 
Priego, 2022).

Analysis disaggregated by sex 

Having established that there was an in-
crease in overall collaboration in the jour-
nals analysed, it is important to determine 
how this was distributed between men 
and women. Figure  4 shows the distribu-
tion of papers according to the number 
of authors and their gender. It highlights 
the greater inclination of men to publish 
either individually or in small groups (a 
behaviour previously reported by Hunter 
and Leahey, 2008), which contrasts with 
the diametrically opposite inclination of 

a result of the publication of co-authored papers; they 
may have been formed either on a stable or an occa-
sional basis.

FIGURE 3. Distribution of documents by number of authors, by five-year period and total (%)
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women. Different types of reasons have 
been given for this divergence. For exam-
ple, Bozeman and Corley (2004) noted 
that one of the most common strate-
gies among women to enhance their ac-
ademic career is to seek the sponsor-
ship of a high-ranking male researcher, 
while Gómez-Ferri and González-Alcaide 
(2018) observed that women’s motiva-
tions for collaboration are mainly oriented 
towards personal learning.

An major issue in the analysis of col-
laboration concerns the order in which the 
authors appear on research outputs pub-
lished in journals. Although there are dif-
ferent practices depending on the area of 
knowledge and the status of the authors, 
in the social sciences, appearing as first 
author is usually associated with leader-
ship positions and greater visibility (Brand 
et  al., 2015). Figure 5 aims to explore this 
question by dividing the co-authored docu-
ments according to the number of authors 
and the gender of the first author. Two im-
portant observations can be made about 
this.

Firstly, the figure shows that the per-
centage of male first authors was higher 
at all levels of co-authorship, with the sole 
exception of papers authored by 5 or more 
scholars published in the period 2006-
2010, where the percentage was 50  %. 
However, when weighting these results, it 
is important to bear in mind that, as shown 
in Figure  1, men accounted for more than 
60 % in each of the 5-year periods and in 
the overall period, the only exception be-
ing the 2016-2020 period. This imbalance 
could be merely due to the fact that as 
there were more male authors, it is logical 
that they appeared more often as first au-
thors. Therefore, although data visualis-
ation comparison does not seem to point 
to an excessive concentration of leader-
ship and visibility in the hands of men due 
to their prevalence as first authors, a more 
detailed analysis applying proportionality 

criteria would be required needed to accu-
rately determine this.

Secondly, from a diachronic perspec-
tive, it is worth noting the overall decline in 
the percentage of men appearing as first 
authors across the board, although there 
were some unevenness in papers authored 
by 3-4  scholars and those with 5 or more 
authors. This trend towards a progressive 
narrowing of the gap between the sexes as 
first authors had already been reported in 
the literature by West et al. among others. 
(2013).

Co-authoring networks

Overall analysis

As described in the methodology sec-
tion, the network analysis depicted below 
graphically and numerically represents the 
egocentric networks of authors who pub-
lished two or more co-authored articles, 
either in one of the four five-year periods 
examined or over the whole period cov-
ered here. These authors will be hereaf-
ter referred to as lead authors, while those 
authors who contributed to a paper pub-
lished by the main authors without fulfill-
ing the aforementioned condition will be 
referred to as contributors. Table 2 shows 
the total number of authors included in 
the network analysis for each period, to-
gether with their percentage increase. The 
percentage of lead authors and contribu-
tors is shown in the two columns on the 
right. 

The first important information to be 
gleaned from the table is the increase in the 
total number of authors, especially in 2006-
2010 and 2011-2015, which were precisely 
the periods in which there was the greatest 
increase in the number of overall authors 
(see Table  1). Unsurprisingly, the increase 
in the number of authors in this variable is 
largely correlated with the increase in col-
laboration, reflected in Figure 3. 
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FIGURE 4. Distribution of documents by number of authors and gender, by five-year period and total (%)
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FIGURE 5.  Distribution of co-authored documents by number of signatories and sex of first signatory, by five-
year period and total (%)
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Table  2 also provides a piece of infor-
mation of great interest: the preponder-
ance of contributors over lead authors. This 
preponderance suggests that lead authors 
are more inclined to interact with sporadic 
collaborators of a lower level than to es-
tablish sustained relationships with other 
lead authors of a similar level. It can there-
fore be stated that in the relations between 
the authors as a whole, disassortative mix-
ing predominated over assortative mixing. 

This behaviour, in addition to the absence 
of authors with a high degree of connec-
tion between them (as will be shown be-
low), makes it possible to rule out the ex-
istence of invisible colleges (Price, 1973) or 
social circles (Crane, 1972) in Spanish so-
ciology, both understood as groups of elite 
scientists who, despite being separated ei-
ther geographically or institutionally, inter-
act with each other and engage in joint pub-
lications.

TABLE 2.  Author number and typology (lead author and contributors) included in the network analysis, by 
5-year period and total

Total authors Increase (%) Lead authors (%) Contributors (%)

2001-2005    84 — 41.7 58.3
2006-2010   162  92.9 48.1 51.9
2011-2015   299  84.6 37.8 62.2
2016-2020   380  27.1 42.1 57.9
Total 1,110 352.4 43.7 56.3

Source: Developed by the authors based on data from the journals analysed.

Analysis disaggregated by sex

Table  3 shows the percentage distribution 
of men and women in the networks ana-
lysed, both for the total number of authors 
and for the two types of authors (lead au-
thors and contributors). The table shows 
that men were in the majority in all variables, 
in each five-year period and in the period as 
a whole. However, before drawing any hasty 

conclusions, it is worth looking again at the 
baseline data. Focusing on the columns of 
the total number of papers in Figure  1, it 
can be seen that the percentages of men 
and women were almost the same as the 
total number of authors depicted in Table 3. 
In other words, the gender ratio in networks 
correlated almost perfectly with the gender 
ratio in journal authorship.

TABLE 3. Distribution by sex and type of authors (lead author or contributors), by 5-year period and total (%)

Total authors Lead authors Contributors

Men Women Men Women Men Women

2001-2005 69.0 31.0 77.1 22.9 63.3 36.7
2006-2010 63.0 37.0 69.2 30.8 57.1 42.9
2011-2015 65.6 34.4 73.5 26.5 60.8 39.2
2016-2020 54.2 45.8 56.9 43.1 52.3 47.7
Total 60.0 40.0 64.1 35.9 56.8 43.2

Source: Developed by the authors based on data from the journals analysed.
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FIGURE 1. Co-authorship networks by sex of authors, by five-year period and total
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However, while men were not over-repres-
ented quantitatively in the networks in pro-
portional terms, they were qualitatively 
over-represented. This is demonstrated by 
the fact that women were disproportion-
ately far ahead of men as lead authors, 
even when taking into account the numer-
ical superiority of men at the outset. Given 
that greater collaborative activity tends to 
result in greater academic success (Hunter 
and Leahey, 2008), it is easy to deduce that 
men’s advantage on this indicator will, more 
often than not, be correlated with higher 
status. Even so, from a diachronic perspec-
tive, it is worth noting that the differences 
between men and women as lead authors 
decreased considerably during the 2016-
2020 period.

Figure  1 graphically represents the net-
works of all the authors included in the anal-
ysis, their gender being distinguished by 
the colour of the nodes: dark grey for men 
and light grey for women5. From a struc-
tural point of view, Figure  1 shows how 
the networks grew in number of nodes and 
subnetworks, although the size of the net-
works remained stable, partly because they 
were hardly ever connected to each other. 
In terms of gender distribution, the larg-
est nodes generally coincide with male au-
thors, revealing a slightly higher popularity 
of men. This popularity is not only to be un-
derstood as the ability to attract and engage 
with more researchers and more repeatedly, 
but also in terms of social capital (Bourdieu, 
2000).

Tables  4 and 5 present the statistical 
correlation of what was seen in Figure 1, the 
former from a structural point of view, and 

5 In the networks shown, the size of the nodes is pro-
portional to the weighted degree, and the thickness of 
the ties is proportional to their number. However, due 
to the characteristics of the logarithms applied for the 
visualisation and the graphical adjustments that had to 
be made for the joint visualisation of the networks, it 
should be noted that proportionality in the size of the 
nodes and ties varies from one network to another.

the latter from the point of view of gender 
distribution. Two issues stand out in Table 4, 
both related to types of uneven growth. One 
of these issues has to do with the increase 
in the number of nodes (consistently with 
what was seen in the total authors column 
in Table 2), and the number of ties. The key 
point in this respect is that when the number 
of nodes in a network increases, the num-
ber of ties increases to a much greater ex-
tent, which is not the case in the networks 
analysed. This is the reason why the den-
sity of networks, instead of growing, de-
creased in each five-year period. The other 
issue related to uneven growth patterns has 
to do with subnetworks. As can be seen in 
the last two rows of Table 4, these rows in-
creased by a factor of 3.5 over the four five-
year periods analysed, but the number of 
nodes they contained grew irregularly and 
to a much lesser extent. In short, the data 
confirmed the findings shown in Figure  1: 
the number of nodes and subnetworks in-
creased in the networks analysed, but the 
subnetworks increased very little in size or 
in connections to each other, resulting in a 
disjointed structure, consistent with that ob-
served by Jiménez-Contreras and Ortega- 
Priego (2022).

With regard to the gender distribution 
in the networks, Table 5 contains the most 
outstanding finding of the study, given its 
novelty. This finding consists of higher local 
centrality scores among men (not very pro-
nounced, but maintained over time), which 
contrasts with the relative balance in the in-
dicators of global centrality. As noted in the 
methodological section, local centrality re-
lates to the number and frequency of re-
lationships established by an actor, while 
global centrality relates to the place oc-
cupied in the network as a whole. Based 
on these premises, higher local centrality 
scores among male scholars should be in-
terpreted as higher popularity of men and 
lower popularity of women. According to 
previous literature, this dissimilarity has at 
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least two implications. Firstly, higher pop-
ularity is often the prelude to higher pro-
ductivity (and vice versa), as productivity 
is influenced by the quantity and quality 
of contacts, among other factors (Cainelli 
et  al., 2014). Secondly, there is a mech-
anism known as preferential attachment 
(Barabási and Albert, 1999), commonly 
found in social networks, according to 
which actors joining a network for the first 
time tend to do so through its most popular 
nodes. Since in this study the most popu-
lar nodes mostly corresponded to men, they 
might see their popularity increase even 

more, giving rise to a network variation of 
the Matthew Effect (Merton, 1985). Nev-
ertheless, the data in Table  5 reflect sta-
ble differences between men and women, 
rather than a growing asymmetry. Conse-
quently, it seems logical to think that other 
psychosocial mechanisms may be at work 
regarding the greater popularity of men in 
the networks, such as the ratchet effect 
(Merton, 1985), labelling (Cole and Cole, 
1973), some kind of cumulative advantage 
(Allison and Stewart, 1974; Gaston, 1978; 
Merton, 1985) or even the Matilda effect 
(Rossiter, 1993). 

TABLE 4. Structural measures of co-authorship networks, by 5-year period and total

2001-2005 2006-2010 2011-2015 2016-2020 Total

Nodes 84 162 299 380 1,110
Ties 82 159 306 401 1,321
Diameter 4 6 6 12 24
Density .024 .012 .007 .006 .002
Subnetworks 18 40 57 63 134
Average size of subnetworks (no. of nodes) 4.67 4.05 5.25 6.03 8.28

Source: Developed by the authors based on data from the journals analysed.

TABLE 5.  Average of different measures of local and global centrality of authors according to sex, by 5-year period 
and total

2001-2005 2006-2010 2011-2015 2016-2020 Total

M W M W M W M W M W

Local C.
Degree 2.02 1.81 2.00 1.90 2.15 1.84 2.21 1.99 2.48 2.22
Weighted degree 2.34 2.00 2.70 2.25 2.43 2.11 2.59 2.34 3.08 2.70

Overall C.
Closeness c. .67 .67 .74 .73 .67 .62 .57 .59 .45 .45
Eigenvector c. .21 .19 .13 .12 .10 .08 .12 .10 .07 .05

Note: M: men; W: women.

Source: Developed by the authors based on data from the journals analysed.

dIscussIon

The study has confirmed that the journals 
analysed showed very similar patterns in 
terms of productivity, collaboration and 

co-authorship networks to those found in 
other fields and other areas, both in aggre-
gate and disaggregated by gender. In addi-
tion to this confirmatory value, in fulfilment 
of the third specific objective set, the study 
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has also prompted some reflections on gen-
der-based social stratification in sociolog-
ical research production in Spain. It is im-
perative to ask why there were fewer female 
than male authors of the papers published 
in the journals analysed. 

The reasons why women researchers 
are less productive than men are so com-
plex that it is common in the literature to 
use the apt expression productivity puz-
zle coined by Cole and Zuckerman (1984) 
to describe the obstacles in explaining this 
imbalance. While many different explana-
tions have been given, including that by 
Fox (1983), for example, who distinguished 
between individual, environmental and so-
cial factors, in this particular case it is worth 
shifting the focus to the intrinsic character-
istics of Spanish sociology in order to un-
derstand, at least partially, this particular 
productivity puzzle. 

As Finkel and Arroyo (2022) pointed out, 
women have traditionally been in the ma-
jority in sociology studies in Spain. How-
ever, a bottleneck in gaining access to re-
search and a professional career emerged 
when the discipline became institutionalised 
(González-Alcaide et  al., 2009). To make 
matters worse, the initial inequalities were 
amplified as the individual moved up the 
academic ladder, so that female research-
ers became both quantitatively and qual-
itatively underrepresented. A good exam-
ple of this is the fact that, in the 1998-1999 
academic year (that is, shortly before the 
start of the period covered by this study), 
women represented only 33  % of all soci-
ology teaching staff, with an added twist: 
they only accounted for 8.1 % of university 
professors and 17.6  % of college profes-
sors. Two decades later, in 2018 (almost at 
the end of the period covered by this study) 
the figures had ostensibly improved: women 
accounted for 44  % of the teaching staff, 
25.8 % of whom held university professor-
ships and 36.4 % in college professorships 
(Pérez-Yruela, 2022). 

Bearing in mind that university teach-
ing and research staff (hereinafter, UTRS, 
known in Spanish as PDI) make up the 
majority —and almost exclusive— group 
among the authors who published in the 
journals analysed (González-Alcaide et  al., 
2009), the data presented above suggest 
that there is a gender gap prior to the sub-
mission of manuscripts to journals and, 
therefore, outside the evaluation processes 
carried out by journals. In fact, the second 
most striking finding of this study is the 
strong correlation between the gender dis-
tribution among UTRS and the gender dis-
tribution of authorship in journals. Indeed, 
at the beginning of the period analysed, 
the proportion of women among UTRS 
was, as noted above, 33 %, while the pro-
portion of women who authored journal 
papers was 30.2 %; at the end of the pe-
riod analysed, these percentages stood at 
44  % and 46.7  % respectively (see per-
centages of the total number of documents 
for the 2001-2005 and 2016-2020 periods 
in Figure 1).

On the other hand, the correlation be-
tween the figures for gender stratification 
in academic life and in journals also sug-
gests that journals, as guardians of science 
(Merton, 1985), have not played any signif-
icant role in the creation or amplification of 
the gender gap in Spanish sociology. Along 
these lines, recent studies such as that by 
Squazzoni et al. (2021) have confirmed that 
the blind peer review system (used by all 
the journals analysed and by the majority of 
prestigious publications) is a tool that pre-
vents gender discrimination in the referee-
ing process. 

Of course, the relatively good gen-
eral functioning of the science monitor-
ing system (Merton, 1985) and of the ref-
eree system in particular does not mean 
that referees are free from bias or condi-
tioning (Crane, 1967; Merton, 1985, with 
 Zuckerman). Similarly, other factors in-
volved in the social structure of scientific 
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life should not be overlooked. In the case of 
Spain, for instance, in addition to the higher 
number of men among the teaching and re-
search staff, there are relevant factors such 
as evident ageing and unequal socio-oc-
cupational conditions (Climent-Sanjuán 
and Simó-Solsona, 2022). With this back-
ground situation, it is fairly likely that some 
authors either have had or have access to 
certain privileges by virtue of their gender, 
age or academic status. However having 
power does not necessarily mean using it 
for one’s own benefit, as Merton (1985, with 
 Zuckerman) warned in his article on age 
structure in science.

conclusIons

In the light of the above, the conclusions 
of the study are necessarily ambivalent. It 
is undeniable that the gender gap in au-
thorship in the journals analysed has been 
gradually closing, particularly in the 2016-
2020 period. However, a detailed analysis 
of indicators such as high productivity, col-
laborative density and local centrality sug-
gests that progress in this area is still lim-
ited. Thus, it remains to be seen whether 
the presence of female authors in Spanish 
sociology journals has hit a glass ceiling or 
whether, on the contrary, there is room for 
growth.

On the other hand, the evolution of the 
gender gap in journals has been shown 
to be strongly dependent on the gender 
gap among Teaching and Research staff in 
Spain. This dependence seems to support 
the thesis that journals are not responsible 
for the unequal publication rates of men and 
women (Squazzoni et  al., 2021). Neverthe-
less, it is worth noting that many journals 
are increasingly adopting active policies in 
favour of gender equality. The authors of 
this paper feel the need to perform a reflex-
ive somersault and humbly call for these 
policies to be extended further. 
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