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Abstract: The gender gap in Wikipedia content is a complex phenomenon that comprises several
asymmetries, discursive dimensions, and social concerns. However, there is no theoretical
framework to organise this complexity consistently. Based on writings by Foucault, Deleuze and
Tkacz, we interpret Wikipedia as a ‘field of visibility' and provide a framework to systemise its
content gaps. Then we use that model to organise the complexity of the content gender gap on
Wikipedia, performing a systematic overview of the asymmetries tested in empirical research. We
suggest that this analysis is relevant for the effective planning of governance processes that seek
to avoid female or non-male subordination in digital platforms’ discourses.


https://creativecommons.org/licenses/by/3.0/de/deed.en
https://creativecommons.org/licenses/by/3.0/de/deed.en
https://creativecommons.org/licenses/by/3.0/de/deed.en
https://creativecommons.org/licenses/by/3.0/de/deed.en
https://creativecommons.org/licenses/by/3.0/de/deed.en

2 Internet Policy Review 11(1) | 2022

This paper is part of The gender of the platform economy, a special issue of Internet Policy
Review guest-edited by Mayo Fuster Morell, Ricard Espelt and David Megias.

Introduction

Wikipedia is currently a central player in the global organisation of knowledge.
Not only has it become the fifth most visited website in the world and the most
popular one dedicated to building a compendium of knowledge (Alexa Internet,
2019). It did so by disseminating articles in more than 300 languages (Wikipedia,
2020b) and becoming a validated source for scientific research’. Within the plat-
form economy, these elements position Wikipedia as the leading infrastructure in
compiling knowledge systematically at a global and multicultural level.

Its growing influence has been accompanied by concern about how its ency-
clopaedic information is being selected, presented, and structured. At the begin-
ning of the project, this worry led mainly to a debate about the reliability of its
content, where several studies asked whether an encyclopaedia based on open
collaboration could achieve the standards of traditional encyclopaedias or other
reputable sources of information (Giles, 2005; Bragues, 2007; Clauson et al., 2008;
Pender et al., 2008; Rector, 2008; Brown, 2011). Nowadays, however, most studies
warn about a different issue: the systematic asymmetries of this digital repository.
The global claim of these investigations is that Wikipedia tends to disproportion-
ately collect information on specific social groups, most evidently on men, from
the Global North —particularly the United States and Western Europe- and who
were born in the last century (Nemoto & Gloor, 2011; Overell & Ruger, 2011; Gra-
ham et al., 2014; Eom et al., 2015; Gruwell, 2015; Samoilenko et al., 2017; Beytia,
2020).

Among these asymmetries, the tendency to generate more information about men
has probably been the most controversial. For some years now, we have known
that the composition of Wikipedia contributors is hugely unbalanced. Various stud-
ies estimated that only between 8.5% and 16.1% of the editors are women (Glott
et al., 2010; Wikimedia Foundation, 2011, 2012; Hill & Shaw, 2013; Minguillon et
al., 2021) and others pointed out that editorial participation of non-binary gender

. Wikipedia information has been employed to study various topics in social sciences. For example,
large demographic trends (Reznik & Shatalov, 2016), associations between languages (Ban et al.,
2017; Eom et al., 2015; Ronen et al., 2014), geopolitical instability (Apic et al., 2011), the similitude
of interests between countries (Karimi et al., 2015), and migration of famous people during their
lives (Menini et al., 2017; Schich et al., 2014).
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identities in Wikipedia is virtually non-existent (Stephenson-Goodknight 2017)2.
Further investigations have suggested that such uneven composition (the so-
called 'participation gender gap’) is triggering gender biases in articles (a 'content
gender gap') since editors tend to write proportionally more about people of and
topics related to their own gender identity (Lam et al., 2011; Hinnosaar, 2019).

Therefore, it is not surprising to currently find a substantial gender bias in the
number of biographies in Wikipedia. If we consider the 6.22 million articles regis-
tered on all its language versions in February 2020, men represented 70.1%,
women 19.9%, and 10% had no gender record (Beytia et al., forthcoming). Despite
the platform allows up to 36 gender types to be attributed (Wikidata, 2021), non-
binary identities only represent about 0.01% of those biographies3 (Beytia et al.,
forthcoming).

The above disparity in the number of biographies is the basic fact of the 'content
gender gap' in Wikipedia. And it has given rise to significant reactions. Within
Wikipedia, numerous initiatives have emerged to reinforce women's content:
Women in Red, Women in Green, Wiki Loves Women, WikiGap, WikiWomen's Collab-
orative, WikiHerStory, Editatona, and several others. A few recent events have also
been organised to boost content about people with non-binary gender identity4. In
addition, non-profit organisations (such as Art+Feminism or 500 Women Scientists)
have appeared to counteract the content trends by organising massive editing
events. Furthermore, accountability projects such as 'Wikidata Human Gender Indi-
cators' (Klein et al., 2016) have supported this work, providing weekly updated in-
formation on gender disparities in Wikipedia content and detailing specific statis-
tics about countries, cultures, and historical periods.

In the meantime, the gender disparity in the number of biographies has led to a
deeper matter: is the content gender gap only associated with the selection of ar-
ticles, or is it also expressed in other discursive features of content (e.g., articles'’
length, quality, and centrality)? A few studies have tried to systematically answer
this question, assessing multiple aspects in which the content gender gap could be
expressed in Wikipedia (Graells-Garrido et al., 2015; Wagner et al., 2015, 2016).

2. This ‘participation gender gap’ has been explained by several factors. For example: (1) Wikipedia has
a geek identity that is unappealing to certain genders, (2) its editorial openness tends to include
difficult people in its communities, which is especially annoying for women, (3) editors dismiss con-
cern for editorial diversity because of the supposed freedom to participate, (4) the project builds on
previous infrastructures with high gender exclusion—such as the enlightened encyclopaedia and
the open Internet (Reagle 2013; Ford & Wajcman 2017).

3. 1,223 biographies for a total of 6.22 million.
4. For example, the LGBTQ edit-a-thon on 26 February 2021.
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And they have been able to show features of discursive disparities that had per-
haps been imagined but scarcely explored empirically.

The former investigations have also extended the ‘content gender gap' concept
and opened new theoretical questions. Before them, this disparity could have been
understood very concretely as the unequal proportion of articles between two or
more genders, which considered gender representation as the central concern. Now,
there has been a dissection of the gap in many imbalances expressed in various
discursive features. This situation has had several consequences. First, it has led to
a more abstract understanding of the gender gap, now defined as a 'systematic
asymmetry’ in the way two or more genders are treated and presented (Wagner et
al., 2016 p. 2). Second, it has implied linking this gap with new concerns: not only
the gender representation’ but also its ‘characterisation’ and 'structural placement’
in the content. Finally, this gap's greater complexity implies starting a theoretical
discussion about the appropriate dimensions and indicators to understand and mea-
sure this disparity; so far, there is no agreement on the elements that compose it

In short, we currently have a more complex approach to the content gender gap,
with a more abstract definition and linked to new concerns. But that approach still
lacks a clear structure of analysis. That is because there is no conceptual framework
to integrate all the empirical results on this subject in a theoretically coherent
way. For example, there is no explanation of what are the processes and stages of
knowledge organisation involved in the formation of this gap, what agents are im-
plicated in the creation of each gender imbalance, in what sense these content
asymmetries are components of the same phenomenon (i.e., the content gender
gap), or in what way they are framing’ communication about gender. In other
words, we need a theoretical framework that justifies the joint analysis of the re-
searched content asymmetries, links these disparities to agents and their editing
processes in Wikipedia, provides meaning to the combined attention to aspects
such as the representation, characterisation and structural placement of each gen-
der.

This article aims to propose such a conceptual model and then use it to systema-
tise the empirical literature’'s findings, associating each discursive asymmetry with
specific editorial processes, agents involved in content development, and modes of

. Among the few investigations conducted, some analytical dimensions do not match, and others are
similar but using different names or indicators. Graells-Garrido et al. (2015) analysed asymmetries
in three dimensions: meta-data, language, and network structure; Wagner et al. (2015) opted for
four dimensions: coverage, structure, lexicon, and visibility. Wagner et al. (2016) focused on five as-
pects: notability, topical focus, linguistic asymmetry, structural properties, and meta-data presenta-
tion.
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framing communication.

The theoretical systematisation of this gap is relevant in the current background of
the platform economy, i.e., the social process where activities to exchange, share
and collaborate that are associated with production and consumption increasingly
rely on digital infrastructures (Algan et al., 2013; Fuster Morell et al., 2020). The
main result of this research is a ‘'multi-layer analysis' of how one of the oldest and
more influential peer production platforms is shaping women'’s visibility. This in-
spection is fundamental in several ways. First, because Wikipedia has broad conse-
quences on the current distribution of knowledge in a global and multilingual lev-
el. Second, it is a paradigmatic example of a collaborative platform in this new
economy, and could give us insight into the challenges that newer platforms might
have in the future. Third, it is a well-studied case, which allows us to recognise the
high degree of complexity involved in discursive gender inequalities within digital
infrastructures. We think that this complexity awareness is a prerequisite to plan
effective processes of platform governance with gender orientation. Finally, this is an
excellent case to reflect on how digital discourses cunningly spread gender asymme-
tries. Wikipedia is a platform powerfully designed to include diverse editors and
editorial standpoints, which nevertheless introduces substantial content exclu-
sions. It is necessary to clarify that unexpected result by building a comprehensive
diagnosis, which brings together all types of content asymmetries and points out
which specific editorial processes and agents are generating these discursive dis-
parities.

In the following section, we introduce the 'Visibility layers' model: the conceptual
framework that we propose to analyse content gaps in Wikipedia. Subsequently,
we organise, within that model, the empirical literature on gender biases in
Wikipedia content. In that section, we systematically review ten types of discursive
asymmetries that are classified into three ‘stages of visibility production’: content
selection, building and positioning. After providing a general and multidimension-
al overview of the content gender gap in Wikipedia, we highlight the main contri-
butions of this theoretical-empirical analysis and discuss some of its implications.

Visibility layers: a framework for systematising content
gaps

Suppose someone opens a journal about Wikipedia and finds these three head-
lines:

1. 70.1% of biographies are about men (Beytia et al., forthcoming).
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2. Articles on women focus more on family relationships (Wagner et al.,
2016).

3. The most central articles (or best connected with other articles) are
predominantly about men'’s lives (Graells-Garrido et al., 2015).

All these statements address gender imbalances in Wikipedia content. However,
they do not have much more in common. Each of them emphasises different as-
pects of the content, developed by distinct agents, and has distinctive discursive con-
cerns.

The first statement refers to the process of selecting articles, which in Wikipedia in-
volves only those editors who propose articles and the reviewers who accept
them. The underlying concern, in that case, is the low discursive representation’ of
non-male persons. However, the second assertion refers to the topics developed
within the articles, which concerns the specific group of editors who have dedicat-
ed themselves to writing and discussing those articles. Their primary worry would
be the ‘characterisation’ of women in their biographies. The third statement refers
to the position of a group of articles within the whole content system of the ency-
clopaedia in a specific language, potentially involving all the editors (humans and
bots) who have edited Wikipedia in that language. In that case, the main concern
seems to be the 'structural placement’ of non-male persons. How could these three
statements be understood, then, as descriptions of the same phenomenon?

However, recent scientific literature considers all these statements associated with
Wikipedia's content gender gap (Graells-Garrido et al., 2015; Wagner et al., 2015,
2016). Instead of stating that this is a conceptual mistake, we would like to pro-
pose that specialists have begun to understand this gap as a complex discursive
phenomenon -i.e., composed of multiple elements with different characteristics,
which are related to each other in a temporally variable manner (Luhmann,
1999)-. This situation demands a theoretical framework capable of organising that
growing complexity coherently. This section will propose a theoretical model for
systematising the Wikipedia content gender gap.

Theoretical background

To build this model, we will draw mainly on two sources: (1) a theory that under-
stands knowledge organisations as regimes of visibility, and that goes back to
Michel Foucault's studies in the 1960s and 1970s (Foucault, 2013, 2012), although
it was later systematised by Gilles Deleuze (1988) and used by Nathaniel Tkacz
(2007) to analyse the reorganisation of power in Wikipedia; and (2) the official in-
formation on how this platform works, which can be found on several websites of
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the encyclopaedia (e.g., Wikipedia, 2020f, 2020c, 2020a) and has been systema-
tised in some publications (Lih, 2009; Jemielniak, 2014; Beytia & Mdller, 2019).

Our starting point can be two classical studies made by Foucault on social
processes of the 17th and 18th century: History of Madness and Discipline and Pun-
ish (Foucault, 2012, 2013). In the first one, Foucault analysed the emergence of
health institutions such as the general hospital, the correctional house, and the
asylum. In the second one, he focused on the birth of the prison as a modern insti-
tution of surveillance.

Following Deleuze (1988), there is a kind of parallelism in both investigations.
Foucault understands both the general hospital and the prison as ‘architectures,
but not because they are aggregations of stones or means of confinement, but in-
stead because they are ways of organising light. His position is consistent with Aris-
totle's perspective, which distinguished architecture from other material arts due
to its focus on form rather than matter (Aristotle, 2005). Following Foucault and
Deleuze's interpretation of his work, modern hospitals and prisons could be de-
fined as 'light sculptures’ or ‘fields of visibility' since they establish a distribution
of light and shadow over a specific area. They are places that 'make you see’ cer-
tain content and articulate a collective, multi-sensory perception of a topic. The
prison would be the field of visibility of the crime (the crime brought to light),
while the general hospital would be the field of visibility of the madness (the way
it is brought to light). Thus, both institutions can be understood as complexes of
multisensorial conditions (not only optical but also auditory, tactile, and other forms
of perception) that make feasible distribution of visibility towards specific objects
or contents.

In 2007, Nathaniel Tkacz published a small essay where he applied this theory to
the scrutiny of Wikipedia. Based on Foucault and Deleuze's abstractions —which
highlight the formal (rather than material) organisation of places such as hospitals
and prisons—-, he proposed that Wikipedia can also be interpreted as an ‘architec-
ture' or 'field of visibility. The characteristics of that architecture are what would
distinguish it from previous encyclopaedias. For example, Wikipedia includes new
tools that make visible editorial processes that were previously hidden: there is free
access to the complete evolution of each article, and each edited topic includes a
discussion forum (talk page) where divergent positions are expressed and recorded
(Tkacz, 2007).

For our purpose, the central point is that Tkacz associated Wikipedia with the the-
ory of visibility put forward by Foucault and Deleuze. On that basis, we could un-
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derstand this encyclopaedia as a specific way of illuminating a type of content.
However, the general hospital was shedding and structuring light on the madness,
while the prison was shedding and structuring light on the crime. What would be
the specific matter illuminated by Wikipedia? Since this platform defines itself as ‘a
written compendium of knowledge' (Wikipedia, 2020d), we could say that it specif-
ically sheds and structures light on knowledge. Then, Wikipedia would be a field of
visibility on knowledge.

Though, what issues would concern a theory about visibility in Wikipedia? From
the end of Tkacz's essay, we can distinguish four elements: (1) the form of illumina-
tion: how things are enlightened and hidden; (2) the infrastructure arrangements:
'how what we can see relates to a politics of arrangement, of architecture and de-
sign’; (3) the social relations: 'how what is made visible is bound up in relations of
power'; and (4) the framing: 'how understandings of knowledge are shaped by the
architecture that enables them' (Tkacz, 2007, p. 17).

It follows from the above that, in order to properly understand Wikipedia's visibili-
ty, it would be necessary to have a conceptual framework that (1) serves to distin-
guish what is multi-sensory visible from what is not and to identify degrees of visi-
bility in the content; (2) considers how the infrastructure of this platform (involv-
ing software, design, editing flow, and other aspects) is associated with processes
to manage this visibility; (3) associates the visibility processes with the agents in-
volved, to whom their power relations could be monitored; and (4) specifies to
what extent these ‘architectural’ processes are generating 'frames’ in Wikipedia ar-
ticles —i.e., ways to select aspects of the perceived reality and make them more
salient in the communication (Entman, 1993, 2007).

The visibility layers model

In Figure 1, we propose a model that attempts to meet all the above requirements
and could potentially be used to analyse any content gap in Wikipedia (not only
the content gender gap but also geographical, historical, occupational, or any oth-
er kind of information asymmetry)6. This model's basic idea is that what lies behind
the content gaps is a repartition of multi-sensory visibility, which, in a complex infor-
mation system like Wikipedia, is developed by overlapping several editorial layers.

Each layer is identified with specific editing processes made by a particular group of
agents involved (left part of the diagram). Additionally, each one is part of a stage of
visibility production associated with a specific mode of framing communication (right

6. This model is developed with more details in Beytia (forthcoming).
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part of the diagram). Most of these layers are expressed directly in the content
perceived by Wikipedia users (these are ‘manifest layers' of content). In contrast,
others refer to observable processes—visible and with discourse-generating poten-
tial—which are not displayed in the official encyclopaedic content (these are ‘latent
layers', such as those generated in the processes of article suggestion and editorial
discussion on talk pages). We suggest that the set of all these overlapping layers de-
velops greater or lesser visibility to content about specific issues or social groups in
Wikipedia.

Visibility processes Greater complexty of Visibility stages
(Agent involved) communicatgn structures (Framing mode)
POSITIONING
(Structural placement)
BUILDING
el ) (Characterization)

BRI SELECTION
el . (Representation)

MULTILINGUAL PLACEMENT —

(Global community)

ASSOCIATION

(Language community)

EDITING
(Knowledge community in a language)

DISCUSSION

(Knowledge community in a language)

ACCEPTANCE
(Experienced editors)

TOPIC SUGGESTION ——.."
(Any editor)

. Latent layer Manifest layer .

FIGURE 1: Visibility layers: a model for analysing content asymmetries in Wikipedia.

Each of these layers is also at different levels of communicative complexity. At the
base of the content elaboration is the simplest communicative process, the topic
suggestion, where any editor (even those who are not registered in Wikipedia) can
write the outline of an article and propose it for the compendium. The suggestions
generated in this process only form a ‘'manifest’ layer of content once they receive
an encyclopaedia experienced editor's acceptance. Both processes -topic sugges-
tion and acceptance- are then responsible for the content selection stage, where
what is at stake, in terms of framing, is the representation of a particular topic —ei-
ther a person, an animal, a thing or an event- or a set of topics within the ency-
clopaedia -e.g., notable women-.

Once a topic has been selected, the process of collaborative editing of the article

begins. That is done by those editors interested in the topic, who wish to collabo-
rate, and are part of Wikipedia's building in a specific language. This communica-
tive activity no longer involves only an editor and an the contributing reviewer(s)
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but could include tens, hundreds, or even thousands of editors. When these editors
need to discuss editorial changes or resolve disagreements, they can interact in a
'talk page'—a parallel forum designed exclusively for the editorial discussion of a
specific article. The content building stage combines these two linked processes,
editing and discussion, in dynamics that are responsible for selecting the written
and audio-visual information to be placed within each article and choosing how
that information is structured and presented. In terms of framing, what is at stake
at this stage is the characterisation of a specific topic or set of topics—e.g., the col-
lective portrait of notable women.

When looking at Wikipedia as a system of well or bad connected articles, which
are also often available in several languages, two more visibility layers emerge.
Among the whole community of editors in a specific language, there is a process of
association between articles, which involves, on the one hand, the ‘classification’ of
content into thematic categories, and on the other hand, a more spontaneous 'link-
ing' of content produced by connecting articles through hyperlinks. Furthermore,
each topic can be developed in one or more languages (Wikipedia is available in
more than 300 idioms), which significantly changes its multicultural influence ca-
pacity. Therefore, we also distinguish a layer of visibility management called multi-
lingual placement, managed by the global Wikipedia community in different lan-
guages. Both association and multilingual placement processes can significantly
amplify the inequality of content about social groups (Beytia, 2020; Beytia &
Schobin, 2020). They are part of the content positioning stage, which in terms of
framing, puts the structural placement that a topic or set of topics has into play. In
this stage, information classification schemes are established—for example, by
grouping articles into encyclopaedic categories. In addition, the processes of mul-
tilingual dissemination and content association establish patterns of centrality and
periphery. Articles that are more multilingual in scope and receive more references
from other articles constitute a discursive centre. In contrast, those that are elabo-
rated in few languages and receive few references establish a discursive periphery.

Visibility on Wikipedia is built from all these overlapping layers of content organi-
sation. Admittedly, article selection is a crucial process to define what is and what
is not illuminated. However, it is only the beginning of a series of processes that
make each article or collection of articles more or less visible. Our analytical
framework seeks to highlight these diverse processes that generate nuances of illu-
mination. They are found when one also observes the articles’ building and the
discursive macro-phenomena of positioning. Following this idea, it is still relevant
to wonder 'how many articles are there?' or 'in what proportion?’, but new ques-
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tions also arise. For example: 'what is the content of these articles?’, 'what topics
are they associated with?, ‘'what is their level of centrality?, or 'how is their cover-
age across different language versions of Wikipedia?.

Organising the content gender gap: ten asymmetries in
three visibility stages

In recent years, multidimensional studies on the content gender gap have multi-
plied questions about gender visibility in the same direction we have just pointed
out. Most of them have specifically compared content about men and women since
those groups of articles comprise 99.9% of the biographies with gender reported
in Wikipedia (Beytia et al., forthcoming) and thus allow for analyses with greater
granularity and depth. Instead of simply asking 'what is the proportion of women's
biographies?, these studies have expanded the interrogations to include numerous
discursive phenomena, such as the way language is expressed, the visual materials
that are selected, the topics covered in the articles, the quality of information, the
classification of content, and the network structure of the articles. In all these dis-
cursive aspects, the existence of gender asymmetries has been properly tested.

This section aims to systematically document how these gender asymmetries can
be coherently integrated within the theoretical model previously proposed. Our
main question is: in which layer of visibility should we classify the content dispari-
ties already tested in the empirical literature? The value of this classification, as
we have suggested, is that it allows us to link each information imbalance to a
group of editing agents, a stage of visibility production, and a specific way of
frame communication, and then see all the asymmetries as participants in a uni-
tary process of organising visibility.

We will divide the main literature findings into the three already explained stages
of visibility production: content selection, building, and positioning.

Content selection

At this stage, mainly two types of asymmetries have been studied. In terms of
framing, both are associated with the degree of representation of each gender
within the totality of the content on remarkable human beings.

The 'article coverage’ asymmetry consists of an uneven proportion of articles about
people representing two or more genders (although it has generally been estimat-
ed only by comparing women and men). It is commonly reported that women have
a modest record of articles in Wikipedia, covering approximately 13.2% to 22.5% of
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biographies (Graells-Garrido et al., 2015; Yu et al., 2016; Beytia et al., forthcom-
ing). Some studies have found relevant differences between languages. For exam-
ple, in Russian Wikipedia, 14.4% of the biographies are about women, while in
Hindi 22.5% (Beytia et al., forthcoming). Other investigations suggest that this im-
balance decreases if one looks at the biographies present in many languages
(Wagner et al., 2015; 2016).

This imbalance has been analysed in two main ways. Most research simply reports
a high disproportion in the selection of articles. However, other studies suggest
that it is necessary to compare Wikipedia's level of female representation with that
of other sources or actual populations to know if there is a male bias specifically at-
tributable to Wikipedia. They reported that Wikipedia has a slightly higher propor-
tion of women biographies than some large biographical databases (Freebase, Hu-
man Accomplishments, and Pantheon), although articles on women are more likely
to be missing than the Encyclopaedia Britannica (Reagle & Rhue, 2011; Wagner et
al., 2015). The gender distribution of biographies has also been compared with the
gender distribution of actual social groups. For example, one study compared US
sociologists with their Wikipedia record and found that men are twice as likely as
women to have a biographical article (Adams et al., 2019), confirming the coverage
asymmetry's relevance.

The second disparity tested at this visibility stage is the 'deletion' asymmetry, un-
derstood as a disproportionate elimination of articles on one or more genders. At
Wikipedia, content selection is not a definitive process. Editors maintain the possi-
bility to propose the deletion of articles, which initiates an internal process of de-
bate (called ‘Article for Deletion’ discussion) that can lead to four outcomes: the ar-
ticle is kept, deleted, merged with another, or redirected to another (Taraborelli &
Ciampaglia, 2010).

Studies that have tested gender trends in this process have found no systematic
asymmetries: there appear to be no further deletions of content about women or
more nominations to remove content about women (Adams et al., 2019; Worku et
al., 2020). That suggests that the main challenge for female representation is in
the initial selection process and not in this subsequent review stage.

Content building

Primarily five types of asymmetries have been studied at this stage, which in terms
of framing are linked to the characterisation of the genders in the encyclopaedic
content.
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The first is the 'writing length" asymmetry and refers to the extent of texts about
each gender, usually measured by the number of words or characters that all arti-
cles about people with that identity have on average. Empirical evaluations of this
aspect do not suggest that there is a preference for the masculine. Instead, they
point out that women’s articles tend to be longer than articles about men (Graells-
Garrido et al., 2015; Wagner et al., 2015). However, they also warn that this phe-
nomenon could be a side effect of the article coverage asymmetry since Wikipedia
only records articles about very notable women but may cover fewer notable men
(Wagner et al., 2015).

Second, the 'lexical' asymmetry can be defined as the unequal association of each
gender with specific words or categories of words repeated in the texts. For exam-
ple, it has been found that the most typical words in men’s articles are associated
with sports. In contrast, the most familiar words in women articles are more varied
and related to gender, achievements, and family (Graells-Garrido et al. 2015). Oth-
er approaches note that more abstract (or non-explicit) terms are used to describe
the positive aspects of men and the negative aspects of women (Wagner et al.
2016), which could be interpreted as a tendency to value men better through im-
plicit language.

The 'topical' asymmetry, understood as the unequal association of each gender
with typical issues addressed in the articles' text, has also been studied. In this re-
gard, it has been found that women's biographies tend to focus more on gender,
social relationships, and family characteristics than men's biographies (Wagner et
al., 2016).

The 'visual' asymmetry is the fourth disparity related to content building. It can be
defined as an imbalanced use of images when comparing different genders’ con-
tent. Research has found that articles on men and women do not differ significant-
ly in the percentage of pages with images (Beytia et al., forthcoming). However, in
the ten most widely spoken languages, men's biographies tend to have more im-
ages, and female biographies average better visual quality. Additionally, some oc-
cupations such as art, humanities, science and technology tend to have a better vi-
sual record for men (Beytia et al., forthcoming). Furthermore, visual asymmetry
could be displayed in non-biographical content. For example, research on German
Wikipedia found that images used to describe occupations have an evident gender
asymmetry: almost half of the images from the profession articles show men, and
only around 12% depict women (Zagovora et al., 2017).

Finally, the existence of a 'source’ asymmetry, conceived as an unequal use of refer-
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ences in the construction of content about people of different genders, has been
examined. The relevance of this aspect lies in the idea that the use of appropriate
sources is a significant factor in the quality of encyclopaedic articles (Nielsen,
2007; Lewoniewski et al., 2017). One study compared article sources among male
and female CEOs, finding that women's biographies have more references and
more diverse sources (Young et al., 2016).

Content positioning

At this stage, we can distinguish three asymmetries examined in the literature,
which are associated with the structural placement of content in terms of framing.

First, we call 'classification’ asymmetry to the systematic association of each gen-
der with thematic categorisation, metadata patterns, and other forms of informa-
tion classification. So far, we know that men outstand (even more) in sports cate-
gories and women in arts categories (Graells-Garrido et al., 2015). Additionally, the
selection of notable women in Wikipedia —as opposed to the selection of men-
seems to be correlated with the fact that they are married to someone also no-
table (Graells-Garrido et al., 2015). The latter could be a sign that female notabili-
ty is sometimes subordinated to male notability processes.

Second, we find a 'network position” asymmetry, defined as gender imbalances con-
cerning the position of biographies in the network of hyperlinks between articles.
This asymmetry is usually estimated using network centrality coefficients (in-de-
gree, k-coreness, PageRank, or other measures) and assortativity indicators (which
calculate the preference of articles for linking to similar ones, in this case in terms
of gender). Studies have shown that men tend to be more central in the hyperlinks
network —at least in Wikipedia in English, Russian, and German- and there is as-
sortativity and (pro men) asymmetry of connectivity across genders (Wagner et al.,
2015). Furthermore, biographies with the highest centrality are predominantly
about men, and this asymmetry is stronger in Wikipedia than that obtained from
simulations of networks with similar structural characteristics (Graells-Garrido et
al., 2015).

Finally, the existence of a 'multilingual notability’ asymmetry has been evaluated,
that is, the presence of a gender disproportion in the degree of dissemination of
biographies in multiple languages. That asymmetry is usually measured by calcu-
lating, for each gender, the average number of language editions of Wikipedia in
which their biographies have been published. One study found that women are, on
average, slightly more notable than men in English Wikipedia, even controlling for
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occupation and year of birth (Wagner et al., 2016). That could be explained by the
fact that only very prominent women are included in Wikipedia, while men have
fewer access barriers, and therefore average a lower level of notability in different
languages (Wagner et al., 2016). However, this trend of Wikipedia in English could
not be generalised to other languages. A recent study calculated the number of
languages in which all biographies included in all Wikipedia editions are available
and estimated a reverse scenario: biographies about men are on average in 1.87
languages and those about women in 1.46 (Beytia et al., forthcoming). Additional-
ly, that study estimated that (very scarce) biographies about non-binary genders
are on average in 4.19 Wikipedia editions.

General overview

Table 1 organises the ten types of content asymmetries reviewed in this section
and links them to the three stages of visibility proposed in our conceptual frame-
work. This procedure allows us to clarify the processes, editorial agents, and fram-
ing modes that would be involved in the construction of each asymmetry, and also
to understand how these content disparities are participating in an overall process
of organising gender visibility.

TABLE 1: Visibility stages and gender asymmetries in Wikipedia

VISIBILITY VISIBILITY

STAGE PROCESS(ES) AGENT(S) INVOLVED ASYMMETRY FRAMING MODE
. . . Article coverage
Selection Topic suggestion / Any. editor / . . Representation
Acceptance Reviewers (experienced editors) -
Deletion
Writing length®
Lexical
- . Knowledge community in a . .
Building Editing Topical Characterisation
language
Visual
Source”
Classification
Association Language community
- Network position Structural
Positioning
placement
Multilingual Global community Multll}r?gual
placement notability

* = These asymmetries have not shown a systematic preference for male content in the empirical tests.

This organisation of asymmetries is the result of a systematic review of the empiri-
cal literature on the content gender gap in Wikipedia. However, it should not be
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understood as a finished or static structure. An advantage of having a theoretical
model is that it can be used to classify new empirical findings, which are then
quickly associated with processes, stages, agents and modes of framing communi-
cation. Therefore, we understand this classification of asymmetries as a starting
point from which new discursive gaps found in future research can be located.

Conclusion

We started this article with a precise diagnosis: the content gender gap of
Wikipedia is currently understood as a complex phenomenon since it includes
multiple asymmetries, measured in different ways, which are sometimes related to
each other and are expressed variably through time. That has led to this gap hav-
ing a more abstract definition —-a 'systematic asymmetry' in the way that two or
more genders are treated and presented (Wagner et al., 2016, p. 2)- and being
linked to more diverse concerns, such as the representation, characterisation, and
structural placement of women. However, empirical research has not used the
same analytical structure since there is no theoretical framework to organise this
new level of complexity coherently. We suggested that an appropriate framework
should link each asymmetry to specific editing processes, editorial agents, and
modes of framing communication, as well as explain in what sense all these asym-
metries could be considered aspects of the same phenomenon (i.e., the content
gender gap).

Our proposal (based on previous works by Foucault, Deleuze, and Tkacz) was to
understand Wikipedia as a field of visibility on knowledge, that is, an ‘architecture’ or
way of organising light that establishes a distribution of multi-sensory visibility on
different topics and thus articulates a collective perception of knowledge. That
would not be a neutral articulation, but a distribution that ‘'makes one see' certain
information and hides other, distinguishing furthermore nuances of visibility in the
topics considered. This visibility theory allowed us to frame the analysis of content
gaps since the processes, agents, and framing modes that emerge in organising
the light on Wikipedia should be the same that articulate a specific visibility on
each over- or under-represented information topic. Therefore, we have suggested
using the Visibility layers model as a general theoretical framework to analyse con-
tent gaps in Wikipedia. Additionally, we used it to organise the current complexity
of the content gender gap (which, from this perspective, could be defined as a sys-
tematic asymmetry in the way the multi-sensory visibility of two or more genders
is organised).

Using this multi-layered model, we associated ten gender asymmetries investigated
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in the empirical literature with stages of visibility production, editorial processes,
participating agents, and modes of framing communication. This multidimensional
analysis, which only compared male and female content (due to literature limita-
tions), indicated a clear male dominance in Wikipedia's selection of articles. This se-
lection asymmetry has been reinforced by modes of building and positioning informa-
tion. Articles about females, on average, do not have reduced writing length,
source usage, or visual quality. However, they tend to characterise women based
on ascribed elements —-such as gender and family relations—, contain fewer images
and have inferior visual coverage in biographies linked to the arts, humanities, sci-
ence and technology. Articles about women have less dissemination in multiple
languages and their multilingual coverage is sometimes associated with the fact
that depicted women had a relevant relationship with a notable man. Moreover, fe-
male articles tend to have a more peripheral position in the inter-article referenc-
ing network.

At the beginning of this article, we stated that this multi-layered perspective of the
content gender gap is relevant in the platform economy’s context. Wikipedia is
probably the most successful platform dedicated to compiling knowledge globally
and multiculturally, which has broad cultural consequences in world society. It is
also one of the oldest examples of discourse organisation with peer production
mechanisms, making it a significant case for understanding the social outcomes of
the collaborative platforms that distinguish this ‘'new economy' Additionally, its
content asymmetries (especially those related to gender) have been studied in-
depth, which allow us to more accurately observe the degree of complexity that
discursive inequalities are developing in digital platforms. We think it is necessary
to face this high level of complexity with theoretical frameworks that enable us to
examine it in an organised way. That is essential for planning governance and con-
tent moderation processes that can aspire to the effective production of discourses
without a female or non-male subordination. For this reason, we consider funda-
mental that cyberfeminism theorisation—i.e., the systematic effort to expose, criti-
cise and explain the different relationships of female subordination in the digital
society (Jackson & Jones, 1998; Reverter-Banon, 2013; Oksala, 2017)—and other
practices that aspire to avoid the undervaluing of gender identities on the internet,
adopt a multi-layered perspective for the analysis of content asymmetries. That
would be helpful to expand and connect their expositions, critiques, and explana-
tions of the discourses that are subordinating gender identities in the digital soci-
ety.
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