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ABSTRACT ARTICLE HISTORY

This study aims to provide a qualitative analysis of the knowledge, Received 10 August 2023
beliefs, and perspectives of prominent women working in different Accepted 6 May 2024
sectors in the context of open data. The analysis is based on KEYWORDS

semi-structured interviews with an outline developed for the inter- Open data; gender
view script. The content obtained was analyzed by attending to perspective; bias; artificial
categories that deal directly with a gender perspective, covering intelligence

existing biases, and possible modes of transformation through
actions at individual, collective, and institutional levels that incorpo-
rate gender sensitivity when working with open data. The findings
show that gender bias persists in the process of collecting, analyz-
ing, and interpreting data, as well as in the formation of work
groups. The solution, highlighted by all interviewees, involves the
development of interoperable and consistent data collection and
analysis models that integrate a gender perspective right from the
outset, as well as the training of professionals in fields associated
with the use of data. Central to this process is the role of govern-
ment agencies, which should promote efficient public policies giv-
ing greater visibility to the roles of women in areas of knowledge
associated with open data. Finally, this research also points to the
need for innovations such as artificial intelligence to overcome
these challenges.

Introduction

Open data and the gender perspective are two concepts that have followed parallel
trajectories in recent years. As Ruggieri et al. (2021) suggests, gender equality and
open access are two priorities on the public agenda (Comisién Europea, 2020; UNESCO,
2014) that have often been analyzed independently despite the fact that they share a
number of common goals, such as inclusivity, transparency, and sustainability. One
consequence of this is that open access initiatives have failed to take into account the
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importance of including either the sex variable or the gender variable in a systematic
and differentiated way in activities involving data collection, analysis, or accessibility.

Despite the rapidly increasing prominence of open data practices in recent years,
especially since the paradigm shift brought about by the rise of the Open Science
movement and the establishment of a new dimension of open access in scientific
research (Sociedad Max Planck, 2003), public administration (Ferrer-Sapena et al., 2011),
and the business sector (Helbig et al., 2021; Herala et al., 2019; OpenCorporate, 2023),
the integration of a gender perspective into data catalogs and the collection of disag-
gregated data has not developed at the same rate, reflecting a lack of progress in the
implementation of improvements in this sector (Open Data Watch, 2021, 2022).

It is important to note that this problem is not limited to open data but is a struc-
tural issue with multiple causes that has been identified in various sectors. A clear
example can be found in the field of science, where it has been repeatedly observed
that the failure to disaggregate data by sex or gender skews results and, in the case
of studies of health issues, undermines diagnostic accuracy (Alvarez-Diaz, 2020; Gogos
et al,, 2019; S. K. Lee, 2018; Spector & Overholser, 2019). To tackle the negative effects
of this bias, numerous institutions (including the European Commission, the World
Health Organization, the National Institutes of Health, and the United Nations) have
stressed the importance of including gender as a distinctive variable in research (Barr
& Temkin, 2022; European Commission, 2021, 2022; United Nations 2022b; World
Health Organization, 2018).

In the realm of business innovation, especially in cases where data are used as raw
material, it has also been demonstrated that gender bias can lead to poor practices
that affect everything from design to subsequent product development. An example
of this can be observed in the development of artificial intelligence (Al), and more
specifically, machine learning, as biased data collection will produce skewed or incom-
plete models (Castillo, 2023). Wang et al. (2019), for example, show how an algorithm
learned to associate images of shopping and kitchens with women. Similarly,
Otterbacher et al. (2017) found that internet search engines were more likely to retrieve
images of women if the search included terms such as “sensitive” or “emotional,” while
searches including terms traditionally associated with “hard skills” yielded results with
more images of men. Another example can be found in a study by Bolukbasi et al.
(2016), who trained an Al tool using Google News to solve the analogy “man is to
computer programmer what woman is to x." The automatic response generated by the
tool was “x=homemaker.

Manasi et al. (2022) also point out the specific cases of voice assistants and robotics.
In the case of the first, they note that most of these products are represented with
feminine features in submissive roles (e.g., Cortana, Alexa, or Siri). In the case of the
second, the authors observe how some jobs traditionally occupied by women are
being gradually robotized, such as supermarket cashiers or receptionists.

Cirillo et al. (2020) suggest that technologies involving Al constitute a “double-edged
sword” in that they can perpetuate gender and sex inequalities but also have the
potential to mitigate them through the management of biases. They point to the case
of developing precise Al systems in healthcare designed to avoid undesirable discrim-
inatory tendencies. In this regard, it is necessary to differentiate desirable biases from
undesirable biases. While desirable bias refers to purposefully considering gender and/
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or sex differences in order to obtain an accurate diagnosis for both basic and clinical
research, undesirable bias occurs when claims regarding sex or gender and medical
conditions are made despite a lack of comprehensive evidence to support them or
based on biased evidence. The most common problem is the lack of a representative
sample of the population in the training data set, which may be due to social or cul-
tural factors, often affecting groups that are historically discriminated against, such as
women or ethnic minorities. Similarly, Lee et al. (2022) highlight the importance of
taking into account sex and gender differences in the field of dermatology in machine
learning algorithms, arguing that there are important differences in both the epidemi-
ology and clinical presentation of dermatological conditions and stressing the need to
design machine learning tools that ensure gender and sex equity by distinguishing
between desirable and undesirable biases.

In addition to the absence of sex/gender variables, various studies and reports have
also made it clear that there is still a lack of gender balance on work teams, and that
concepts such as the “glass ceiling” and the “sticky floor” continue to be relevant today,
both within and beyond the world of science (Black, 2016; Cho et al., 2014; Dominguez
Prats & Cuesta, 2019; Erren et al., 2014; European Commission, 2021; Eurostat, 2019;
Prages, 2009; Sixto-Costoya et al., 2022; United Nations, 2022a).

In recent years, efforts to bring open data and a gender perspective together have
led to initiatives that aim to address the challenge of uniting these two concepts in
order to offer solutions aimed at reducing the gaps and biases identified above.
Examples of this include the work carried out by the United Nations Statistics Division,
which has published a document providing the methodological and analytical informa-
tion necessary to improve the availability, quality, and use of statistics with a gender
perspective (United Nations, 2016), and the World Bank’s “Gender Data Portal,” which
offers indicators for a range of topics including health, education, violence, and
employment, allowing users to download data in various formats, and also to access
them via an API (The World Bank, 2023).

Despite such initiatives, Open Data Watch has reported that sex/gender disaggre-
gated data still represent only a very small proportion of all data available. The figures
offered by this organization suggest that there is plenty of room for improvement: Of
the 187 countries included in the report, 21 do not yet offer disaggregated statistics
(Open Data Watch, 2021). In its report titled Transforming the Data Landscape: Solutions
to Close Gender Data Gaps, it also indicates that only half of the possible gender indi-
cators of the Sustainable Development Goals (SDGs) are disaggregated by sex (Open
Data Watch, 2022, p. 13).

The various reasons behind the continued existence of the gender gap in this context
(Grantham, 2020) include the following factors: insufficient financial and technical
resources and trained personnel; a lack of political commitment (despite investments
made by many governments); the underuse of disaggregated data, and a lack of training
on how to use them. Another factor is the lack of consistent guidelines for data disag-
gregation, which hinders comparisons between countries due to their different data col-
lection standards (Tandon & Pareek, 2019). All these factors help explain why inequalities
persist in areas such as education, economic opportunities, healthcare, political partici-
pation, and security, with public policies that are ineffective for the achievement of full
equality between women and men.
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In view of the above, and in the interests of contributing to the definition of the
problem and the identification of possible solutions, the aim of this study is to offer a
qualitative analysis of the knowledge, beliefs, and perspectives on the future of prom-
inent women working in various fields in the context of open data from a gender
perspective, addressing the existing gap(s) in the open data sector. No previous study
of this kind has been found in the literature. To develop a better understanding of the
opportunities offered by the integration of a gender perspective into open data, which
in turn will facilitate the creation of effective policies for the eradication of inequality,
this study aims to answer the following research questions:

RQ1: How are gender inequalities experienced in professional environments associated
with open data?

RQ2: What are the best practices for asserting the role of women and promoting their
visibility in areas of knowledge associated with open data?

RQ3: What strategic actions (both individual and collective) can be adopted to obtain
gender-sensitive data using big data and Al?

Methodological design

Interviews probably constitute the most widely used qualitative research method in
the social sciences (Creswell, 2012; Nathan et al., 2019; Olson, 2011). This study assesses
their usefulness for identifying the perspectives, interpretations, perceptions, and feel-
ings of respondents when reflecting on their relationship with the open data sector
(either as students or as professionals) and how their status as women has affected
that relationship. The objective is thus to go beyond mere quantification or classifica-
tion in order to explore their personal experiences and opinions (Corbetta, 2007, p.
344; Curasi, 2001, p. 1; Dimond et al., 2012, p. 1; Kelly, 2010, p. 309).

This research uses qualitative interviews as a way of making sense of the knowl-
edge drawn from the meanings the respondents (re)construct during the interaction
(Edwards & Holland, 2020, p. 582). The narrative that emerges from their answers pro-
vides the foundation for a corpus that can help to identify gender stereotypes and
biases, while also affirming the role of women in the open data sector and promoting
their visibility.

Of the various interview models used in scholarly research (Diaz-Bravo et al., 2013),
the semi-structured interview was chosen for this study since it offers an intermediate
degree of flexibility between fully structured interviews, with predetermined questions
and specific answers from respondents, and open interviews, which are flexible and
adaptable to each interviewee, establishing a dialogue that is “spontaneous, focused,
and of variable intensity” (Gainza Veloso & Canales Cerén, 2006, pp. 219-220), but
where there is a risk of digressing from the research objectives (Meho, 2006, p. 1284).

A basic outline was developed for the interview script according to the research
questions (academic and professional background, views on gender biases, and expec-
tations/strategic actions in the data sector), but other questions were personalized or
customized based on the academic background and field of practice of the respon-
dent in each case. Similarly, the wording, order, and number of questions were adapted
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to each interviewee, covering the same general topics but without a single predeter-
mined sequential structure (Tonon, 2012, p. 55).

To minimize interviewer biases and assumptions that could influence both the
choice of questions and the subsequent interpretation of the data (Edwards & Holland,
2020; Nathan et al,, 2019), the interviews were assessed by two different experts, one
from the field of open data management and the other from gender studies. Their
assessments were based on criteria of sufficiency, clarity, coherence, and relevance,
adapted from the model proposed by Escobar-Pérez and Cuervo-Martinez (2008), with
a rating of 1 to 4, where: 1=Does not meet the criterion; 2=Low level; 3=Moderate
level; 4=High level. Questions that scored 2 or lower were deleted. Others with mod-
erate scores were modified and/or regrouped according to the recommendations pro-
vided by the two assessors.

The interviews were conducted in online video conferences using the Zoom appli-
cation. Online interviews have now become a widely consolidated practice, especially
since the global COVID-19 pandemic (Caetano & Moran, 2021; Gruber et al., 2020), as
they resolve the time, location, and mobility issues associated with face-to-face meet-
ings (Janghorban et al., 2014, p. 1). Compared to other methods of synchronous com-
munication (chats, instant messaging, forums, etc.), videoconferencing more closely
replicates the characteristics of a face-to-face interview because it enables the
researcher to collect both verbal and non-verbal information from the interviewee on
the screen (Irani, 2019, p. 3). In addition, it provides a context in which both the inter-
viewer and the interviewee can add their interpretations of the observations made
and allows a more spontaneous flow of information (O'Connor & Madge, 2001, p. 10.1).

Purposive sampling was used to select the interview subjects (Nathan et al., 2019,
p. 401) in the interests of obtaining testimonies from women working in a range of
professional fields directly related to open data use/management/production/coding/
dissemination. This includes fields such as engineering, design, data science, academic
research, data journalism, public management and administration, and activism.

The respondents were contacted via an email that provided an outline of the objec-
tives of the research and a form to obtain their consent to the recording of audiovisual
content and the assignment of copyright/image rights/interpretation rights, as confir-
mation that their participation was strictly voluntary (Lancharro Tavero et al.,, 2018, p. 2).

The profiles of the women interviewed are described in Table 1.

The interviews took place between the months of April and August 2022. Once
transcribed (without the use of automated transcription), each interview was read
through several times. The transcription was deposited in the Zenodo repository
(Romero-Dominguez et al., 2024). An initial dynamic was then established, which
involved grouping units of meaning into general categories in order to identify the
topics that emerged from the answers provided. This approach is based on a recom-
mendation by Lopezosa et al. (2022, p. 10), who argue that it is “important for the
code to be broad enough to cover all answers given, but at the same time concise
enough to be specific and useful”

The system of categories is shown in Table 2. Three general categories were defined
in accordance with the sequential structure of the interviews (Training and Experience;
Gender Biases; Expectations/strategic actions) and in line with the research questions.
Within each of these a number of subcategories were identified to describe the main
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Table 1. Interviewee profiles.

Code Sector Experience
EO1 Political organizations and Establishment of initiatives both in the field of open data, and in the
advocacy groups promotion of the visibility of women in technology; participation in
public policy development.
E02 Private sector and academic Data visualization consulting for various companies and universities.
sector
E03 Private sector, nonprofit sector, Research management at an NGO formed by several prestigious
and partnering with institutions; data coach in various clinics.
universities
E04 Nonprofit sector and Founding of a technological consulting organization with a gender
partnering with universities perspective, providing a legal and public policy perspective.
E05 Publishing sector and Economic journalism and journalistic research, working for publications
partnering with universities with recognized impact, founder of a media organization that uses
and promotes data journalism.
E06 Teaching, research, and Research in the area of open data and open science; participation on
science policy several of the sector’s leading committees and working groups.
E07 Public administration Coordination at a government agency of various projects associated with

technology; responsible for pioneering initiatives in the area of open
data portals.

Table 2. Category tree.

Category 1 (C1) C1.1 Training and Concepts: inequality, obstacles, difficulties
Gender perspective experience
(RQ1 and RQ2) C1.2 Gender biases Concepts: definition, type, identification, awareness, personal

experience, perpetuation of stereotypes, identification of
responsibilities

C1.3 Modes of Concept: gender mainstreaming
transformation
Category 2 (C2) C2.1 Future actions Concepts: visibilization, individual or collective action, institutional
Expectations support
(RQ3) (2.2 Opportunities Concepts: challenges, definition of policy, assessment of level of

implementation, Al actions

subjects discussed by the interviewees. Key concepts were also considered in approx-
imate terms to streamline the coding process.

C1.1 includes indicators related to their academic background, experience, and devel-
opment, and how being a woman has shaped them as professionals in the open data
sector (RQ1). C1.2 deals directly with the gender perspective, covering existing biases,
and possible modes of transformation through actions incorporating gender sensitivity
when working with open data in an Al context (RQ2). Finally, C2 refers to expectations
and strategic actions for the future, with references to ways of addressing current chal-
lenges in this area on individual, collective, and institutional levels (RQ3).

With the aim of ensuring intercoder reliability, the analysis protocol was tested
using the pilot test proposed by Neuendorf (2002). An initial draft was applied infor-
mally through the independent coding of two interviews. This pre-testing made it pos-
sible to rewrite the coding instructions to clarify the measurement of the variables.

Results

As a first overview of the results, Figure 1 presents a summary of the coding results,
indicating the interviewees whose responses addressed each of the concepts defined
in the categories (highlighted in green). It is worth noting that only one respondent
provided a definition of her understanding of gender bias, although all respondents



GENDER, TECHNOLOGY AND DEVELOPMENT . 7

Interviewee
EO1 EO02 EO03 E04 EO5 E06 EO7
C.1.1Training and Concepts
Experience Inequality
Obstacles
Difficulties
C1.2 Gender Concepts
biases Definition
Category 1 Type
Gender Perspective Identification
Awareness

Personal experience
Perpetuation of stereotypes
Identification of responsibilities

C1.3 Modes of Concept

transformation  Gender mainstreaming

C2.1 Future Concepts

actions Visibilization

Individual action
Category 2 Collective action
Expectations Institutional support
C22 Concepts

Opportunities Challenges
Definition of policy

Figure 1. Table summarizing responses by category/interview.

recognized that they had been victims of such bias in their academic and professional
lives (RQT). When talking about best practices for asserting the role of women in areas
of knowledge associated with open data (RQ2), there is a unanimous response in rela-
tion to the importance of visibilization initiatives as an essential means of fighting
against gender bias. There was also a broad consensus on the inequality between men
and women in relation to the identification of responsibilities, and on the challenges
that still need to be tackled. In regard to RQ3, most of the interviewees recognize that
there is still work to be done to face the challenges generated by Big Data and
Artificial Intelligence in the open data sector. As stated by interviewees Al is not the
panacea for avoiding the replication of biases, especially due to the fact that algo-
rithms are “trained” with data that offer an inaccurate reflection of reality and exacer-
bate the inequality between men and women.

Also, the word cloud (Figure 2) shows us that the term “Data” was the most fre-
quently used, with 534 repetitions. “Women” (169), “Gender” (109) and “People” (105)
were also frequently used, but to a lesser extent. This reflects the significant impact
that data technology has on society and the importance of examining how the open
data sector has been shaped and is evolving, particularly in relation to a gender per-
spective. Other significant terms include “Project(s)” and “Research,” due to the urgent
need of encouraging data collection that considers variables related to sex and gender.
This facilitates the subsequent processing of data taking into consideration the speci-
ficities linked to these variables. Finally, the term “Journalism” can also be highlighted,
as it plays a crucial role as an intermediary between open data and citizens. It appears
in the middle of the list and is repeated 50 times.

As for the content of the interviews, it was categorized into the thematic sections
presented below under separate headings, which are organized according to the
research questions. The interviewees' answers are cited in both direct and indirect
quotes, accompanied by the interviewee code as indicated in Table 1.
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Figure 2. Word cloud of most frequently used words (30 times or more).

C1 gender perspective

C1.1 training and experience

All of the interviewees have completed post-secondary studies, and a high percentage
(nearly 85%) have master’s degrees or PhDs. It is also notable that Sciences (E03, E07)
and Engineering (E01) are not the only fields that appear to connect these women to
the open data sector, as they also include professionals with training in the fields of
Social Sciences and Law (E02, E04, EO5) and Humanities (E06). Characteristics shared by
all interviewees include involvement in field-specific work teams in their current pro-
fessional activity, as well as international study and work experience. Another aspect
that most respondents share, despite their different professional backgrounds, is their
recognition of open data as clearly beneficial to the public, for use as an economic
initiative (E07, EO1), for obtaining and making sense of information (E02, EO5), or for
participating in political decision-making (E04), among other benefits. In this respect,
all the interviewees made reference to social responsibility in open data in one context
or another, to its association with a culture of transparency (EO1, E05) and to its role
in enhancing the quality of democracy (E03).

When discussing the topic of their professional experience, all of the interviewees
remarked that the decisions they have adopted over the course of their careers have
resulted in their working with data in one way or another. This evolution in their
careers has been the product of various factors, including their identification at some
point of the importance of the use of data in different areas, ranging from the aca-
demic sector (E06) to the private (EO1, E04, EO5) and government sectors (EQ7).

Significantly, several respondents remarked that when they started working with
data, everything, from concepts to infrastructure, was still in the development process,
and they did not realize that their work was in fact contributing to the definition of a
new professional field. This ambiguity in relation to open data as a work area is com-
mon to all fields in which the respondents have professional experience, highlighting
their role as pioneers in this sense. Of particular interest on this point are the contri-
butions of respondents E02 and E05, who commented that the work they were doing
with data was even viewed somewhat strangely in their respective professional fields
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(EO5: “l was a bit crazy about Excel in the newsroom, and | remember colleagues ask-
ing me: ‘What are those little cells?”). One respondent also highlighted her curiosity
and how this trait could be channeled into data analysis (EO7: “I've always liked to ask
myself why things happen. | mean, it's something that... I'm a very curious mind”).

C1.2 gender biases

When interviewees were asked about their perception of how being a woman has
shaped them as professionals in the open data sector, the answers were all very sim-
ilar: All mentioned the need to keep working to achieve full equality between men
and women in this area. This view was founded on the conviction that significant
obstacles still exist for women with an academic and/or professional interest in data
science. Respondents made indirect references to the “glass ceiling,” the “sticky floor,
or the “imposter syndrome” when discussing the difficulties that they have had to
overcome throughout their professional lives and during their time as students. They
identified various situations as examples of these inequalities, including the low num-
bers of women in certain fields of study, especially STEM (EO1: “Currently, 13% of grad-
uates in programs like computer science or telecommunications are women”; E04:
“Trainers [...] are the main ones who reproduce the big problem we have in trying to
get more female technologists interested in ITCs"), the lack of visibility of female role
models in formal and informal educational contexts (E02: “in practical terms, and if you
look at the conferences, the percentage of women is still much, much lower”), the low
proportion of women in the digital world (E04: “in startups there are more or less 70%
men and 30% women. But we don’t know how many women are developing technol-
ogy”), and the lack of digitalization of female work environments (E01, E04).

Also identifiable in their responses was a criticism of the lack of women in managerial
and decision-making positions (e.g., in the design of technological and algorithmic infra-
structures, as EO1 and E04 emphasize), especially when they were asked about the applica-
tion of regulations being insufficient to eliminate the problems described above (E05: “Is it
meaningful to say that the European Commission’s 40% target has been reached? Or should
we be saying whether women are really gaining power at the biggest companies?”).

There was consensus among interviewees that a major consequence of these imbal-
ances has been the establishment of male-dominated work environments in the open
data sector and that this would therefore be a first step that would need to be
addressed. This situation affects the extent to which women are willing and able to
continue working in the sector (EO1, E04). As they point out, it is not that women do
not understand the technology, but that they need strategies to be able to deal with
the lack of other women in these environments. In such cases, competition takes pre-
cedence (E02: “I believe that here too there is a factor of competitiveness that is of no
use at all”) over other types of actions related more to cooperation and the “soft skills”
associated with women (E01, E04). These skills enable women to create communities
where they are encouraged to participate and where they support each other (E02,
E07, E05). These include groups such as R Ladies, PyLadies, #Wethewomenjournalistsstop
(associated with the International Women’s Day demonstrations in Spain), and the
Chicas Poderosas network in Latin America.

These male-dominated environments replicate the gender biases present in offline
environments. All interviewees acknowledge that the open data sector is vulnerable to
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social stereotypes present in other contexts, and this has a direct impact on widening
the digital gender gap. There was also a consensus that technology is designed by and
for men (EO1, EO4), with serious deficiencies for women seeking to use it for their
professional development. The interviewees pointed out that the fact that women
were less likely to use these tools reduced their job opportunities in a male-dominated
digital environment:

EO1: Obviously, it's not the technology, it's the social aspect. The social roles of men and
women have been transferred to the digital environment, but the burden it places on us
as professionals is brutal. Because most women aren't using technologies so much to
develop their careers, for key professional issues.

C1.3 modes of transformation

Most of the interviewees took the view that it is not data in themselves that have a
gender perspective, but the analysis, research, and consultation carried out with
those data.

E06: Data have no gender. Data are the key to being able to conduct research with a
gender perspective and research with a gender perspective is driven by a policy of
responsible research (...).

Although data have no gender, they need to be disaggregated to be able to incor-
porate a sensitivity to the different effects that a particular issue can have on men and
women. The respondents recognized that the impacts are very different and that they
need to be studied separately for each of these populations (EO1, EO3) in order to gain
a more accurate understanding of the reality (E04). In this sense, the interviewees saw
it as essential to develop mechanisms that can facilitate the identification of variables
that take sex into account when data are collected, preparing the data from the begin-
ning so that a gender perspective can be applied later in the modeling and analysis
stages (E03, EO4, E07). What is needed, then, is the incorporation of gender main-
streaming into every stage of the data life cycle, from collection through to publica-
tion. Only in this way will it be possible to design social policies that can contribute
to real equality.

Despite this consensus, there was also a clear recognition among the respondents
of the deficiencies of data catalogs in relation to disaggregation by sex, with data
referring to women being largely invisible (E03: “the problem here is that not all data-
bases are divided by sex from the outset”; E04: “There is a lack of focus from the
beginning because the data are often collected by men who do not understand that
X is not the same as Y..."). As EO7 points out, “According to the UN, in 2020 only 39%
of the data required to monitor the implementation of the SDGs took into account the
gender perspective, which is necessary” As one of the interviewees acknowledges
(EO1), the problem lies in the existence of fields of knowledge traditionally associated
with masculinized environments that have received more funding and that therefore
have more advanced automation and datafication processes. On the other hand, data
related to gender equality have been traditionally overlooked in the development of
digitalization. This issue brings the question of the third digital divide back to the
center of the debate, this time with a focus on the quantity of sex-disaggregated data
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catalogs. If this situation is not corrected, the respondents suggest that “it will be more
difficult to explore policies on the equality of women” (EO1).

A key example offered by many of the respondents when discussing this problem
is violence against women. Interviewees point to the need to make more information
available on this issue, because the lack of existing information undermines the devel-
opment of an accurate picture of the reality (E03), and in the most extreme cases may
even result in a denial of its existence (E05). It is therefore important to allocate fund-
ing for the collection of data in this area (EO1) and for government initiatives to give
visibility to the projects being implemented (E07). Two of these projects were high-
lighted by some of the respondents: “Data against the Noise” (developed in Spain by
Gender Data Lab), a project that uses the archives of the Spanish court system to
identify the presence of misogynistic violence without resorting to statistical language
and with the support of visual data (E04); and “Unidas,” a project developed by Data
Pop Alliance in partnership with the German Development Agency to measure pat-
terns of domestic gender-based violence during lockdowns in Mexico, Colombia,
and Brazil.

As mentioned above, the interviewees argue that governments have an important
role and responsibility as policymakers, which in the case of research, for example,
involves establishing the gender perspective as a priority for project funding (E06: “I
think it's great that you have to fill that out. Because when you come across the ques-
tion, you think about the answer. If you don't come across the question you just keep
going and think that it's not relevant”). In the case of public administration, interview-
ees talk about taking gender into account right from the data collection stage and
“even before, in the definition of public policy” (EQ7). This means that the public sector
needs to provide more disaggregated data, and the subsequent incorporation of a
gender perspective is essential to guide public policy aimed at combating inequalities
(EO1, EQ7). All interviewees recognize the efforts made to integrate gender mainstream-
ing at all stages of the data life cycle, from data collection to publication.

C2 expectations

C2.1 future actions and C2.2 opportunities

In relation to the future, all of the interviewees suggested that to be effective the
changes need to reach all actors involved at all levels. There was also agreement on
the vital role of public policy, with institutional action that guarantees the visibility of
women and their work in the area of open data, promoting projects and funding plans
(especially with the [EU] Next Generation Program, as EO1 emphasizes) that meet the
needs of women in the context of global programs. E07 adds in this respect: “the data
obtained as a result of the projects contracted by the government agency should be
made openly available, as these data offered openly should include this necessary
gender perspective”

In the academic sector, better data management infrastructures (E04) and clear and
simple guidelines for research staff are needed, as well as incentives and encourage-
ments (E06). Similarly, in relation to training and solutions that can benefit all parties,
respondents also identified a need for awareness-raising (E07), education (E04), and
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incentives not only in universities (faculty, research staff, students), but also for public
employees and all professionals engaged in data analysis (E04, E07), so that they can
understand the data holistically (E03) and ensure that they reflect reality. On this last
point, respondents talked about the need for diversity on technical teams, as well as
the inclusion on work teams of members of the communities that the data refers to,
especially women, when issues of equality are being addressed. Interviewees EO3 and
EO4 share two significant experiences in this area:

EO03: If | want to make an app about menstruation, why—and I'm giving you this example
because it's a real example—why is the team that created this app made up only of men?
| mean, they have no idea what’s going on.

E04: The example | wanted to give actually is a person developing an app about dating.
(...) Well, if this app had been or was designed while taking into account female users,
they would probably have extra functions that would allow other female users to be
aware of, “hey, this user such-and-such,” or “hey, that user so-and-so,” and this is a short-
coming that the technology has.

Another key aspect to consider when thinking about a gender perspective in open
data and future actions is the potential of artificial intelligence (Al) in relation to the
elimination of biases in data. In this regard, even while acknowledging the limitations
that the artificial intelligence/open data binary still suffers from at this stage, respon-
dents pointed to its potential as a generator of opportunities for society and the
importance of working out how to take advantage of it to reduce inequalities of all
kinds, and especially those related to gender (E03: “I think we can do very interesting
things from the outset with machine learning technology and with the limited data
that may exist in some regions”).

Among the precautions to consider, interviewees mentioned the technical limita-
tions (algorithms that can be improved, as EO1 points out), the need for more training
and for the establishment of rights and ethics (E03, E04, E07), and the need to contex-
tualize the uses made of artificial intelligence and all technologies under that umbrella
(machine learning, deep learning, big data, etc.), with a view to improving the data
collection processes that Al uses to train itself to avoid the replication of biases, among
other issues. This issue was identified by all the interviewees, especially due to the fact
that Al is “trained” with data that are biased (E03) or offer an inaccurate reflection of
reality (E04, E06). The result of applying these poorly trained algorithms is the exacer-
bation of the inequality between men and women (EQ7).

EO1: Nothing is a panacea. (...). At present | wouldn't say all of them, but there are big
data programs with biases, and what they do is hire women less. (...) If you simply repeat
the algorithm and you've been hiring more men all your life, then the algorithm will rec-
ommend hiring more men.

Furthermore, an issue pointed out by most interviewees was related to the initia-
tives that institutions and civic associations involved in data sharing and open data
need to implement to increase gender visibility (E03, E04, EQ7). This issue involves two
dimensions: a consideration of the organizations that are currently involved in collect-
ing and sharing data (e.g., Open Street Maps, WikiData, Data Beers, Hackathon Lovers),
and continuing to create events that interest and motivate users (E06), sharing the
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need to develop skills to understand and handle data (E07); and the recognition of
female role models in each of the professional fields in which the interviewees work,
an aspect considered vital by the respondents (E02, E04, EO5).

Among the activities of this kind to raise awareness about the importance of data
in contemporary society, there was widespread agreement on the important role played
by journalism as an intermediary between those who generate open data and the gen-
eral public (E03). Before other activities related to data literacy that are implemented in
formal educational contexts, EO1 highlights the “essential role” of journalists to present
interesting data visualizations that enable society to interpret the data and help identify
what the source of the data is, where it comes from, etc. The following observations
were made by the interviewee, who has direct experience in the publishing sector:

EO5: The distortion and misuse of data is widespread, and our responsibility lies in turning
them into means or ways of doing journalism that is reliable enough for people to know
where to turn when they need to counter or contrast the arguments of politicians, for
example, but also of any type of social actor.

As reflected in interviews, there is still work to be done to improve communication
between data generators and society.

Discussion and conclusion

The responses of the women interviewed in this study confirm the continued exis-
tence of gaps, biases, and stereotypes in the open data sector. There are thus implicit
references to phenomena such as the “glass ceiling,” the “sticky floor,” and the “imposter
syndrome.” Moreover, awareness of significant deficiencies in the STEM sector (Petzel &
Casad, 2022; Verdugo-Castro et al., 2022) and doubts about the real power of women
in management positions when their appointment is in response to a quota system
(Hamplova et al., 2022) are issues that have marked their academic and professional
development and their experience working with data.

These inequalities are corroborated in the existing literature on the gender gap in
the digital sector (Eurostat, 2019), and the interviews conducted for this research con-
firm that this gap also exists in the open data sector. There are very few publications
that address this phenomenon from the perspective of the social value of open data
and how they can contribute to the design, approval, and implementation of effective
policies for achieving real equality between women and men.

The fact that this is a new field closely associated with development and innovation
has not prevented it from inheriting the same obstacles that hinder gender equality in
other contexts. As the interviewees observed, technology that feeds on data is essen-
tially designed from a male perspective, as it is a niche market occupied by more men
than women, which has also been the case historically in other STEM fields. The
respondents’ observations are corroborated by the fact that a relatively low percentage
of women are working in jobs associated with technology in the European Union (less
than 20% of ICT professionals and of ICT technicians), and that these professions have
particularly low levels of unemployment (less than 5%), with both types of ICT employ-
ment (professionals and technicians) exceeding 100% of relative income compared to
similar occupations (Cedefop, 2023).
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In this regard, Leavy (2018) claims that to avoid gender-biased algorithms influenc-
ing decisions in our society, diversity in the area of machine learning is important. She
argues that this diversity in the composition of groups of Al developers could be a
way of addressing the issue of gender bias by better evaluating training data, incor-
porating equity concepts into algorithms, and assessing the potential impact of gen-
der bias in the context of technological development. Specifically, she highlights the
benefits of incorporating gender theory into machine learning, pointing to the exam-
ple of textual data where machine learning algorithms that are trained on older cor-
pora may reflect outdated ways of referring to men and women. Similarly, Manasi
et al. (2022) stress the importance of including women in the technology sector and
the harmful consequences of developing Al tools without a gender perspective.

Furthermore, in relation to the integration of a gender perspective into the open
data sector, it has been found that the disaggregation of data continues to be a key
challenge in all the sectors analyzed in this study (Grantham, 2020; Open Data Watch,
2022). In particular, the absence of disaggregated data has been identified in areas as
diverse as journalism, data science, feminist activism, and public administration. This
absence has influenced not only the existing imbalances in terms of availability
between data considered hard (associated with “hard skills”) and soft (areas tradition-
ally associated with women), but also the inadequate use made of certain data cata-
logs that are in fact disaggregated.

In relation to this imbalance, an interesting study by Gorska and Jemielniak (2023)
examines the influence of gender bias in the Al-generated images of people in socially
recognized professions using four different Al-generators. The study found a significant
gender bias, with men represented in 76% of the images and women in only 8%.

The interviews also reveal that although data do not have a gender perspective per
se, the lack of a gender perspective in government agencies, scientific research, and
industry, especially in companies in the technology sector, will result in the collection
of data that fails to account for the range of variables related to sex and gender, and
will subsequently make it difficult to process the data in a way that considers the
particularities associated with these variables. It is important to remember that open
data and the developments associated with them, such as Al systems, are a product
of human creation and they therefore inherit their developers’ way of seeing the world;
thus, the popular belief that data are intrinsically objective is fundamentally flawed
(Gorska & Jemielniak, 2023).

The solution, highlighted by all the interviewees without exception, involves the
development of interoperable and consistent data collection and analysis models that
integrate a gender perspective right from the outset, as well as the training of profes-
sionals in fields associated with the use of open data.

Central to this process is the role of government agencies, which should take deci-
sions that encourage the integration of women into educational contexts associated
with digital and automated environments and promote efficient public policies that give
greater visibility to the role of women in areas of knowledge associated with open data.

In the current context, the importance of Al and its associated technologies must
inevitably be acknowledged. Based on the interviewees' responses, an opportunity exists
that has yet to be fully seized upon. To do so, the data used to train algorithms should
be collected with a gender perspective, as only in this way can the replication of biases
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that harm a significant proportion of the population be avoided (Bolukbasi et al., 2016;
Castillo, 2023; Wang et al., 2019). To meet this challenge, all actors need to be involved,
including government agencies, academic institutions, and the private sector, in a task
that largely involves promoting diversity on work teams, and contributing different per-
spectives that include different, traditionally excluded groups right from the outset.

Recovering concrete examples reported by the interviewees, the initiatives that
institutions and civic associations involved in data sharing and open data such as
Open Street Maps, WikiData, Data Beers, Hackathon Lovers need to increase gender
visibility and the recognition of female role models. This is even more relevant if the
final product is related to issues that specifically affect women'’s lives, for instance (in
the words of the interviewees) if we want to make an app about menstruation, we
should include women in the development team; or if we want to design an app
about dating, the specific characteristics of female users should be taken into account.
In this sense, it is worth remembering that there are already women’s groups in the
field of Al such as R Ladies, PyLadies, #Wethewomenjournalistsstop or the Chicas
Poderosas network in Latin America, which are working very intensively on these
issues. Also, other projects such as Data2x, Digital fems or GenderDatalab have been
created to raise awareness and visibility to open data and gender perspective,
whereas others such as APP anticipate, Gender Data Kit or Medicamentalia
Anticonceptivos are focused on how open data can help prevent gender-based vio-
lence (Sixto-Costoya & Ferrer-Sapena, 2023).

Considering both the biases and shortcomings as well as the initiatives carried out
to incorporate a gender perspective in open data, it can be said that we are moving at
different speeds (Sixto-Costoya & Ferrer-Sapena, 2023). For this reason, it is important
to highlight the need to work on making the public aware of the importance of data,
encouraging them to take part in the valuable role that data play, not merely as passive
data generators, but as users and developers, empowering them to take possession of
this new (or now not so new) vital resource that has become a part of our lives.
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