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Abstract. Artificial Intelligence (AI) is a disruptive technology that has gained interest among scholars, politicians, public
servants, and citizens. In the debates on its advantages and risks, issues related to gender have arisen. In some cases, AI
approaches depict a tool to promote gender equality, and in others, a contribution to perpetuating discrimination and biases. We
develop a theoretical and analytical framework, combining the literature on technological frames and gender theory to better
understand the gender perspective of the nature, strategy, and use of AI in two institutional contexts. Our research question
is: What are the assumptions, expectations and knowledge of the European Union institutions and Spanish government on
AI regarding gender? Methodologically, we conducted a document analysis of 23 official documents about AI issued by the
European Union (EU) and Spain to understand how they frame the gender perspective in their discourses. According to our
analysis, despite both the EU and Spain have developed gender-sensitive AI policy frames, doubts remain about the definitions
of key terms and the practical implementation of their discourses.
Keywords: Feminism, gender theory, artificial intelligence, public policy, European Union, technological frames, public administration, Spain
Key points for practitioners:
– Gender perspective is included as explicit and implicit references about the nature, the strategy and the use of AI in
European and Spanish official documents.
– Explicit references to gender perspective in AI strategies are important to build on strategies and policies for an inclusive
and just AI.
– Governments are encouraged to develop specific regulations and plans to apply the gender perspective to AI initiatives.
– Future scholarly studies need to incorporate gender perspectives to gauge the meanings of implementing AI in our societies.

1. Introduction
Artificial Intelligence (AI) has emerged in the public sector as a groundbreaking technology. Due
to the potentialities and capabilities associated with this disruptive technology, important changes are
expected to take place in governments and public administrations all around the globe (Margetts &
Dorobantu, 2019). Among the benefits and advantages of implementing AI in the public sector we can
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count, among others: optimization and personalization of public services, better and fairer decisionmaking processes, improvements during public policy implementation and evaluation processes, etc.
(Kuziemski & Misuraca, 2020; Valle-Cruz et al., 2020). However, the use of AI in the public sector also
arises both technical and non-technical problems. Algorithmic opacity, unfair bias, outcomes leading to
discrimination, lack of explicability of algorithms, data quality, etc. (Mittelstadt et al., 2016) are some of
the most important problems public policymakers and technologists still need to solve in order to make
sure that AI implementation in the public sector is ethical and benefits us all.
If these problems are not properly solved, AI implementation will increase injustice, unfairness
and inequality, as well as discrimination towards already excluded members of society due to gender,
race, religion and sexual orientation reasons (European Commission, 2020). AI risks leading to gender
bias, gender discrimination, gender exclusion, increase of inequality, gender digital divide, have been
sufficiently proven in empirical studies and analysis about digital assistants (Costa & Ribas, 2019), word
embeddings in search engines (Bolukbasi et al., 2016), the use of algorithms for public policy purposes
(Peña & Varon, 2020). Thus, acknowledgement from public institutions and governments is the first step
to unravel them. This could eventually lead to the construction and embodiment of an equalitarian, fair
and inclusive framework, that is, to a feminist approach to AI policies that promotes and builds on the
fundamental rights and values of the European Union (EU) (European Commission, 2000).
Thus, departing from a feminist socio-cognitive approach, the aim of this paper is to examine and
analyze the policy framework that the EU has designed for the implementation of AI. At the same time, we
investigate to what extent Spain has followed the European guidelines, and which one of them, if any, has
settled more adequate values, strategies and policies to reach gender equality. We find the case of Spain
especially noteworthy for two key reasons: First, due to its capacity of influence on AI implementation in
Latin America, where AI is increasingly gaining momentum. Second, due to its fairly good position (8th )
in the European Gender Equality Index (European Institute for Gender Equality, 2020). This gives the
Spanish government the chance to remark its commitment to gender equality through the implementation
of gender-sensitive public policies. To achieve this goal, we have classified assumptions, expectations and
implicit knowledge on AI regarding gender in different dimensions that have been settled for the study of
technology.
The remainder of the paper is divided in the following sections. In Section 2 we present the theoretical
framework of our study. That is an intersectional approach to technology from socio-cognitive and
feminist theories. Section 3 covers the analytical framework in which we present the three technological
dimensions that we will be developed in this work and the codification we have used to identify references
to gender equality. In Section 4 the results of our study are displayed. Then, in Section 5 we discuss the
main findings from the previous section. Finally, we outline the conclusions and limitations of our work,
and the future lines of study.
2. Theoretical framework
Socio-cognitive and behavioral approaches to public policies, administrations and governmental issues
are on trend. Departing from theories of bounded rationality (Simon, 1957; Tversky & Kahneman,
1981; Simon, 1997; Gigerenzer, & Gaissmaier, 2011), these approaches state that people act on the
bases of their interpretative schemes or frames about the world (Giddens, 1984; Orlikowski & Gash,
1994; Eden, 1992). By frame we mean “definitions of organizational reality that serve as vehicles for
understanding and action” (Gioia, 1986, p. 50) that an individual holds in his or her mind. As frames
give us a holistic knowledge about the world, they also include technology. Frames on technology are

A. Guevara-Gómez et al. / Feminist perspectives to artificial intelligence

175

usually known as technological frames, that is, “subset of members organizational frames that concern
the assumptions, expectations, and knowledge they use to understand technology in organizations”
(Orlikowski & Gash, 1994, p. 178) and depending on their content, people will act in a certain way or
another. Thus, understanding people’s and organization’s technological frames is a key aspect to be able
to anticipate the direction of their actions.
According to Orlikowski’s socio-cognitive approach to technology, technological frames have three
different dimensions. These dimensions are: (1) Nature of technology, (2) Technology strategy, and (3)
Use of technology (Orlikowski & Gash, 1994). Each dimension includes a different subset of assumptions,
expectations and knowledge about what the technology is, why is it used and how is it used. However,
it is important to note that people from the same culture are more likely to share large portions of their
frames as these are strongly based on cultural and social norms and traditions (Simon, 1993). The same
thing happens in regard to technological frames. Thus, technological frames shared by European citizens
and institutions will only shed light on the assumptions, expectations and knowledge on technology
underlying European cultural norms.
In the socio-cognitive approach to technology, there is an element that should be taken into account:
the shared understanding of gender roles in a society. Following Ridgeway (2009, p. 145), we assume
that “gender is a primary cultural frame for organizing social relations”, which means that social and
institutional structures are influenced by individual conceptions of gender roles and identities. Thus, it
is expected that gender conceptions and stereotypes would permeate the assumptions, expectations and
knowledge on technology.
Here, the co-construction of gender and technology, inspired by social constructivism and, specifically,
by sociotechnical perspectives of technology (Lagesen, 2015; Faulkner, 2001; Berg & Lie, 1995; Wajcman,
2009), unfolds two perspectives: gender in technology and the gender of technology (Faulkner, 2001).
The first concept refers to the mutual influence of gender and technology, meaning that the design of
technology reflects and, at the same time, reinforces gender roles and stereotypes (Faulkner, 2001). Some
scholars have demonstrated empirically this argument, especially for the case of AI technologies. For
example, facial recognition algorithms show more inaccuracies in the identification of black women,
leading to conclude that there are gender and race biases in the design of these technologies (Buolamwini
& Gebru, 2018; UNESCO, 2020). In fact, some big tech companies have been involved in the design
of algorithms with the potential to support discriminatory practices (Harwell & Dou, 2020). Also, the
analysis of different AI applications (such as digital assistants, word embedding in search engines, and
digital platforms) reveals the reproduction and perpetuation of gender stereotypes through the design
of algorithms (Costa & Ribas, 2019; Bolukbasi et al., 2016; Peña & Varon, 2020). In these cases, the
training of algorithms with non-representative data contributes to perpetuate discrimination (Ntoutsi et
al., 2019).
In some cases, researchers and practitioners have stated the importance of having women representation
within the design teams and institutions to reduce gender stereotypes in technologies (Avila et al.,
2018; Collett & Dillon, 2019; Leavy, 2018; Criado et al., 2021), while others state that this claim is not
uncontested and should be analyzed with care (Sørensen, 1992; Faulkner, 2000). Despite we do not have
consistent evidence, conceptions about gender roles and gender equality, despite the sex of the individual,
will have indeed an influence in the interpretation of data, the design of algorithms, and the relationship
between humans and machines (Lagesen, 2015; Ferrando, 2014; Gil-Juárez et al., 2018), meaning that
technology is not gender-neutral (Nass, 1997; Gil-Juárez et al., 2018).
The second concept, gender of technology, refers to the gender associations in the use of artifacts. This
encompasses assuming they have feminine or masculine characteristics according to the gender roles
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defined in a society (Faulkner, 2001). This dimension is related to the previous one, as “features designed
into artifacts tailored specifically for women or men users tend to reflect and reinforce gender stereotypes,
which in turn, play in to design choices” (Faulkner, 2001, p. 84). This means that designer’s choices
influence the use of certain artifacts: i.e., reproductive technologies specially designed for women, or
devices to facilitate household chores created with women in mind and based on stereotypes perpetuated
in society (Faulkner, 2001). Certain technological devices could also be considered as symbols of
masculinity, but it would depend on the specific contexts (Lie, 1995).
Moreover, AI poses new questions: do artifacts have gender? Examples of this idea could be found in
designs such as voice assistants and chatbots. The majority of voice assistants are defined as females,
not only through their voices, names and avatars, but also through the background stories developed by
the companies to support these characters (West et al., 2019). Most chatbots are also classified as female
(Feine et al., 2019). For both types, there is evidence suggesting that gender stereotypes are mutually
shaped by the relationship between the AI artifact and the user: the answers given by the machine could
reinforce the stereotypes and prejudices that already exist (West et al., 2019; McDonell & Baxter, 2019).
Thus, developers should also take this dimension into account to address gender issues in AI. Considering
these dimensions, gender in technology and gender of technology, we assume that both technological and
gender frames will influence political and technical decisions on the use of technologies, and specifically
AI, in public sector.
3. Analytical framework
In this section, we introduce the analytical framework of the study. We first state our research question
that is based on the literature on socio-cognitive approaches to technology and gender theory: What are
the assumptions, expectations and knowledge of the European Union institutions and Spanish government
on AI regarding gender? In order to respond to our research question, we will build on Orlikowski’s
theory on technological frames, according to the three dimensions acknowledged in her work: the nature,
the strategy, and the use of technology. To identify each dimension, we might answer “what is AI?”
(nature of AI), “why is AI used?” (strategy of AI) and “how is AI used?” (use of AI), according to the EU
institutions and the Spanish government. At the same time, we should identify the gender perspectives in
these dimensions. This approach is complementary to the perspective on framing AI policies recently
developed by Ulnicane et al. (2020).
Following a recent report of UNESCO (2020) and research on ethical principles in AI strategies (Jobin
et al., 2019; Fjeld at al., 2020), we include explicit and implicit references to gender in AI, and we
build our analytical framework combining these elements with Orlikowski’s dimensions of technological
frames (see Table 1). We assume that gender issues could arise in the discourses on AI, whether in explicit
forms (i.e., using the words ‘women’, ‘gender’ or ‘feminist’) or implicit constructs (i.e., using words such
as ‘justice’, ‘fairness’, ‘equity’, ‘diversity’ or ‘non-discrimination’). At the same time, these expressions
would be related to the nature, the strategies, and the use of AI.
In general terms, the explicit references to gender are related to a binary approach of this concept: in this
case, we assume that gender refers to the categories ‘women’ and ‘men’, socially shaped and culturally
defined (Martínez-Bascuñán, 2015). As defined by the United Nations Population Fund (UNFPA) (2005),
“gender refers to the economic, social and cultural attributes and opportunities associated with being
male or female”. We are aware that this approach is contested, and as Butler (2007) explains, gender
is performative, which means it could be transformed and take different forms beyond the limits of
heterosexuality. In a first attempt to understand the interplay of gender and AI conceptions, we consider
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Table 1
Analytical dimensions of gender and technological frames in AI
Dimensions of
technological frames
Nature of AI
What is AI? Definitions
and approaches.
Attributes or Traits
issues.

Gender dimensions in
technology
– Gender in technology
– Gender of technology

Explicit references to gender

Implicit references to gender

– AI with a gender perspective
– Feminist AI

–
–
–
–

Strategies of AI
Why is the organization
adopting AI? What are
the motivations and objectives to do it?
Strategic issues.

– Gender in technology
– Gender of technology

– AI to increase gender equality and balance (equality between women and men) in society
– Gender equality as a criterion
to assess the success of AI
– AI to promote women empowerment

– AI to promote: justice, fairness,
inclusion, equity, equality, diversity, empowerment, representativeness, shared benefits, non-bias
and non-discrimination

Use of AI
How will AI be used?
What are the projects
and specific plans for
implementation?
Practical issues.

– Gender in technology

– Reduction of gender digital
divide
– Training and education to increase women’s use of AI
– Increase the number of
women in AI design teams
– Increase the number of
women in public institutions responsible for the
implementation of AI
– Include the gender perspective in the design of algorithms
– Include gender representative
data in the design of algorithms

– Reduction of digital divide
– Training and education to increase the individuals’ use of AI,
with special attention to inclusion, non-discrimination and fairness.
– Training and education of public
servants for a fair use of AI
– Promote a fair and equal access
to AI
– Use of representative and quality
data in the design of AI
– Promote individuals and public
servants’ empowerment in the use
of AI

– Gender of technology

– Avoiding gender stereotypes
in the characterization of AI
– Promoting gender equality
through the characterization
of AI

– Avoiding stereotypes in the characterization of AI
– Promoting equality, fairness,
inclusion, non-discrimination
through the characterization of
AI

AI is designed by humans
Co-construction of AI
Fair, just and inclusive AI
Human-centric AI

Sources: Own elaboration based on Jobin et al. (2019), Fjeld at al. (2020), Orlikowski & Gash (1994), UNESCO (2020).

adequate to start following the mainstream focus in feminist theory (Dietz, 2003), acknowledging its
limitations and potentialities.
In this line, we understand the term gender equality in its wider sense: as a matter of redistribution of
resources and as a political issue of recognition and representation (Squires, 2007). Linked to this concept
is the term gender equity, defined as “the process of being fair to women and men”, which means to
develop “strategies and measures (. . .) to compensate for women’s historical and social disadvantages”
(UNFPA, 2005). As UNFPA states, gender equity would lead to gender equality. Thus, we assume that
when a discourse includes the terms gender equality and balance, and gender equity it could be related to
the promotion of women’s access to AI or to the inclusion of women in the design and implementation
of policies on AI. In association with these concepts is the digital gender divide, related to the girls and
women’s access to the Internet and new technologies. In this case, we are not just thinking of the physical
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access to digital devices, Internet and, specifically, AI, but also to the ability and skills for using these
tools and producing outcomes from them (Sáinz et al., 2020; Lutz, 2019; Bimber, 2000).
Regarding the implicit references to gender, we assume that at least eleven terms are related to the
gender perspective in AI. First, the term equity refers to the idea that sometimes it is desirable to treat
people differently to fulfill their specific needs and achieve justice (Doyal, 2000). In this case, as explained
by Doyal (2000), some have argued that women and men should receive different treatments, specifically
in health issues. On the other hand, “the treatment of individuals is inequitable if it is capricious or
relates to ‘irrelevant’ characteristics. Commonly cited characteristics of this sort include race, religion,
and gender” (Culyer, 2001, p. 276). Despite the different perspectives on the relevance or irrelevance
of gender issues in these debates, it should be noted that the term equity is commonly associated with
gender. Second, the association between the term equality and gender is well established: according
to the liberalism perspective, being a woman or a man should not influence the treatment received by
others (Martínez-Bascuñán, 2011). It should be noted that, as we explained before, both terms equity and
equality are interlinked.
Third, the term justice is frequently associated with gender issues (Martínez-Bascuñán, 2011). If we
understand that justice “does not allow that the sacrifices imposed on a few are outweighed by the larger
sum of advantages enjoyed by many” (Rawls, 1997, p. 3), we will agree that this concept could refer
implicitly to the injustice against women, although it should be noted that women are not a minority in
global society. Moreover, gender equality is perceived as “a positive ideal and its pursuit is depicted as a
core requirement of social justice” (Squires, 2007, p. 1). Fourth, fairness is closely related to justice, and
refers to the “ability to judge without reference to one’s feelings or interests” (Velasquez et al., 1990). It
could be stated that gender biases in decision-making are unfair (Camilli, 2005; Friedler et al., 2016), as
lead to make decisions based on stereotypes.
Fifth, inclusion should account for characteristics as race and gender: women and black, among others,
have been excluded historically from the public sphere, based on essentialist ideas about the concept of
others (Lister, 2017). Sixth, the notion of non-discrimination is related to the concept of equity: in some
circumstances, discrimination has negative connotations, but in others, it has positive associations, as
it could be used to affirmative actions in favor of certain groups (Martínez-Bascuñán, 2011; Hellman,
2008). Here, we understand that non-discrimination alludes to the negative connotation of discrimination
and refers to the avoidance of “less favorable treatment because of certain traits, such as their race,
age, gender, or religion” (Moreau, 2010, p. 143). Seventh, non-bias is related to the reproduction of
stereotypes (gender included) and it has been studied in the field of technology and AI (Caliskan et al.,
2017; May et al., 2019; Costa & Ribas, 2019; Bolukbasi et al., 2016).
Eighth, diversity and representativeness are also two terms related to gender and women inclusion
in organizations (van Knippenberg & Schippers, 2007; Ahmed & Swan, 2006), and data (Nowakowski
et al., 2016). Nineth, the word empowerment, as Rowlands states, is “about bringing people who are
outside the decision- making process into it” (1996, p. 87) and it incorporates the feminist perspective
considering the oppression suffered by women. Finally, the term shared-benefits is included as one ethical
principle of Artificial Intelligence, and it refers to the use of outcomes of AI to “benefit and empower
as many people as possible” (Fjeld et al., 2020, p. 51). We assume this expression associates with other
concepts as inclusion, empowerment, and non-discrimination, which, as we exposed earlier, have gender
connotations. All in all, here we assume the following: when a discourse includes explicit allusions to
gender, and/or states that the AI should promote equity, equality, justice, fairness, non-discrimination,
diversity, citizen’s empowerment, and shared benefits, with representative and non-bias data, it should be
considered gender sensitive.
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4. Research methods
In our aim to understand assumptions, expectations and knowledge on AI regarding gender, we
have focused on the documents and reports published by the European Union (EU) and the Spanish
government. On the one side, the reason for choosing the EU as a case study is its relevance for settling
policy frameworks and regulations across different fields, including technology. The EU is recognized
as the main settler and legislator of the boundaries and limits for policy-making for all member states
(Wallace et al., 2020) and traditionally has shaped their digital agendas using different Europeanization
mechanisms (Criado, 2012). For this reason, the European Commission has published a common strategy
on AI (European Commission, 2018), that will serve as a guide for the rest of EU member states. This is
also the case of gender policies and discourses (Bustelo & Lombardo, 2006; Lombardo & Meier, 2006;
Lombardo & Kantola, 2019). Additionally, the EU has taken the lead in promoting an ethical approach to
AI compared to other AI giants as China and the US (Cath et al., 2018; Valle-Cruz et al. 2020), and has
publicly committed to promote technological EU standards to other regions of the world. In this sense, the
EU launched a joint strategy with Latin American and the Caribbean to work on a common future where
technological development plays a key role, through projects such as BELLA (European Commission,
2018d, 2019b).
In consequence, the Spanish case has been selected as a study case due to its relevance as a central
piece in the creation of agreements, treaties and synergies between Latin America and the European
Union (Grugel, 2002). The existence of a shared language and culture is a decisive nexus between Spain
and Latin America that has been broadly recognized by most European and non-European institutions
(Freres, 2000). In this sense, the Spanish Government has acknowledged on several occasions its role as a
mediator between both continents, including its role in the promotion of an ethical and human-centered
AI (Ministry of Economic Affairs and Digital Transformation, 2020). Additionally, it is worth noting that
the presence of the Spanish language in the configuration and design of AI is of extreme importance to
be able to establish a high-quality and representative programming language that works for everyone.
Spanish is the second most spoken mother tongue in the world (Cervantes Institute, 2020). Thus, it should
be proportionally represented in AI to avoid language, and therefore, cultural biases.
Once both case studies were selected, we proceeded to the document and report selection. In the
case of the European Union, we chose the following selection criteria. Since the European Strategy for
AI was released in March 2018, relevant documents and reports on AI have been in charge of three
different working groups: the AI Watch, the High-Level Expert Groups on AI (HLEG), and the European
Commission itself. Thus, in representation of the European Union we have analyzed all documents and
reports released by these three groups that are available at their corresponding websites.1 Then, for the case
of Spain, we have selected the three official documents and reports released by the Spanish government
in relation to AI and the Secretary of State for Digitalization and Artificial Intelligence appearance at the
Spanish National Congress to explain the national budget on AI. This means 4 documents for the case of
Spain, 19 for the UE and a total of 23 (see Table 2).
For the analysis of explicit and implicit references to gender in these documents, we followed content
analysis and thematic analysis. Using these techniques (Rowen, 2009), we were able to identify the
categories included in our analytical framework to gauge the gender perspectives in the European and
1
AI Watch: https://knowledge4policy.ec.europa.eu/navigation-page/key-reports-analysis_en; HLEG: https://ec.europa.
eu/digital-single-market/en/high-level-expert-group-artificial-intelligence; European Commission: https://ec.europa.eu/digitalsingle-market/en/artificial-intelligence.
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Table 2
List of analyzed documents and reports

Name of the document/report
Diary of Sessions of the Congress: Carme Artigas
appearance
Spanish National Strategy on AI

Spanish RDI Strategy in Artificial Intelligence

2019

Artificial Intelligence in public services
Defining Artificial Intelligence
AI Uptake in Health and Healthcare
AI Watch 2019 Activity Report
TES analysis of AI Worldwide Ecosystem in 2009–
2018
National strategies on Artificial Intelligence: A European perspective in 2019
Estimating investments in General Purpose Technologies: The case of AI Investments in Europe
European enterprise survey on the use of technologies
based on artificial intelligence
Sectoral Considerations on the Policy and Investment
Recommendations
The assessment list for Trustworthy Artificial Intelligence (ALTAI)
Policy and Investment Recommendations for Trustworthy AI
Ethics guidelines for trustworthy AI
A definition of Artificial Intelligence: main capabilities and scientific disciplines
Report on the safety and liability implications of Artificial Intelligence, the Internet of Things and robotics
White Paper on Artificial Intelligence – A European
approach to excellence and trust
Building Trust in Human-Centric Artificial Intelligence
Coordinated Plan on Artificial Intelligence
Declaration of Cooperation on AI
Artificial Intelligence for Europe

2020
2020
2020
2020
2020

Issuer
Secretary of State for Digitalization and Artificial Intelligence
Spanish Government
(Ministry of Economic Affairs and Digital
Transformation)
Spanish Government
(Ministry of Economic Affairs and Digital
Transformation)
Spanish Government
(Ministry of Science, Innovation and Universities)
AI Watch
AI Watch
AI Watch
AI Watch
AI Watch

2020

AI Watch

2020

AI Watch

2020

AI Watch

Strategy Digital Spain 2025

Issue date
November 4th , 2020
November 2020
July 2020

July 23rd 2020

HLEG

July 17th 2020

HLEG

June 26th 2019

HLEG

April 8th 2019
April 8th 2019

HLEG
HLEG

February 19th 2020

European Commission

February 19th 2020

European Commission

April 8th 2019

European Commission

December 7th 2018
April 10th 2018
March 25th 2018

European Commission
European Commission
European Commission

Source: Own elaboration.

Spanish official documents with the strategies on AI. The researchers reviewed and manually coded all the
documents, using as key words the terms listed as implicit and explicit references to gender (see Table 1).
Each author coded independently all the documents, and then conducted a collective double-check of the
codification to continue with the analysis.
One of the advantages of this research method is its efficiency, as all the documents were publicly
available (Bowen, 2009). Moreover, we followed a general inductive approach to the analysis: The
interpretations were made directly from raw data, allowing us to identify the main categories of our
analytical framework and “develop a framework of the underlying structure of experiences or processes
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that are evident in the raw data” (Thomas, D., 2006, p. 237). This approach is adequate to understand a
novel issue from an exploratory point of view.
5. Results
In this section we present the main results of our analysis. First, we analyze the explicit and implicit
references to gender, in both European and Spanish documents, regarding the nature of AI. Second, we
present the results for the dimension related to the AI strategy. Third, we explain the gender references
in the written discourses about the use of AI. The following structure is due to the fact that the nature,
strategy and use of technology are the three dimensions in technology frames identified by Orlikowski.
Thus, through the analysis of these three dimensions we will explore assumptions, expectations, and
knowledge on AI. In Table 3, a concise approach to the results is presented.
5.1. Gender approach in the nature of AI
This dimension encompasses the assumptions, expectations and knowledge on AI about the nature of
this technology. The aim of this section is to answer the question, what is AI? To achieve this goal, we
present the definitions and theoretical approaches that the European Union and Spain have used for AI.
Although since the first moment the UE has emphasized the need for a human-centric and inclusive AI for
Europe (European Commission, 2018a; 2018c), the first definition of AI that appeared in the document
“Artificial Intelligence for Europe” (European Commission, 2018) did not make explicit the humanly
shaped condition of this technology. That definition was maintained until 2019 when the EU, assisted
by the HLEG, evolved towards a clearer socio-technical perspective by acknowledging that “Artificial
intelligence systems are software (and possibly also hardware) systems designed by humans” (HLEG,
2019a, p. 6). Consequently, the EU has classified AI as a new technology based on the fundamental rights
and values of the EU (European Commission, 2018a; 2018b; 2018c; 2019a; 2020a, 2020b; HLEG, 2019b;
2029d; Samoili et al., 2020). The necessity of an AI based on Europe’s fundamental rights and values has
called for a lawful (that respects the law), ethical (respectful of human autonomy, preventive of harm, fair
and explicable) and robust (that does not cause unintentional harm) AI that distinguishes European AI
from the rest of the world (HLEG, 2019b, European Commission, 2020a).
In regard to Spain, the southern European country has clearly followed the EU frame on the nature of
AI. All the documents and reports that have been analyzed emphasize on shared values between the EU
and Spain, as well as their common goal to develop a human-centric AI: “It is also a shared commitment
with our European partners (to help) the EU to become a leader in the deployment of an inclusive, ethic,
trustworthy and economically efficient AI” (Ministry of Economic Affairs and Digital Transformation,
2020, p. 4). It is also worth noting that two documents (the Spanish RDI Strategy in Artificial Intelligence
and the Spanish National Strategy for Artificial Intelligence) make explicit references to socio-technical
approaches of technology: “The success of AI will depend on how people and machines work together
to provide better services – transparent, reasonable and ethical – to potential users, in a world where
we will be increasingly demanding in terms of the quality of services provided” (Ministry of Science,
Innovation and Universities, 2019, p. 40).
In none of the analyzed documents explicit references to gender have been found in regard to AI
definitions. Therefore, it is not possible to gauge if European and Spanish institutions considered the
gender dimensions for technology (gender in technology and gender of technology), explained in the
theoretical section, to define AI in their strategies. However, considering the ideas expressed in the
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Table 3
Implicit and explicit references to gender in European and Spanish documents

Issuer
European
Union

Spain

Dimensions of
technological
frames
Nature

Explicit references to gender

Implicit references to gender

None

Strategy

– Using AI to promote gender balance

Use

– Policies to build data and infrastructure for AI considering gender dimensions
– Policies to generate appropriate skills
for AI considering gender sensitivity
dimensions
None

– Human-centric and inclusive AI for Europe
– AI designed by humans
– AI based in Europe’s fundamental rights and
values
– Using AI to improve human welfare and
freedom
– Using AI to achieve a fair society and foster
equality
– AI as a tool to empower humans and societies
– Policies to establish an appropriate governance and regulatory framework to identify
unfair bias and discrimination in AI

Nature

Strategy

– Using AI to reduce gender gap
– Digital transformation to promote
gender equality

Use

– Policies to design algorithms that
avoid gender bias and discrimination
– Policies to develop training programs to increase digital skills among
women.
– Plans to promote gender equality in
research teams and companies working on AI

– Human-centric AI, in line with the European
values
– Sociotechnical approach to AI
– Using AI and other technologies to promote
equality, justice, inclusion and diversity
– Using AI and other technologies to protect
people at risk of exclusion
– Using AI and other technologies to reduce
inequalities
– Using AI and other technologies to support
the protection of human rights
– Policies to build data and infrastructure
for AI considering the principle of nondiscrimination and inclusion, and the reduction of biases. Use of representative data in
AI.
– Policies to train different communities in
digital skills, including vulnerable groups
– Governance and regulatory framework: programs to make the public services more inclusive and accessible. Charter of Digital
Rights

Source: Own elaboration based on the official documents from the EU and Spain listed in Table 2.

official documents, we assume the following: if these levels of government denote AI as a co-constructed
technology, it is more likely they will prioritize a human-centric perspective and, therefore, European
values and human rights, including gender equality. It should be noted that these general considerations
do not guarantee the real implementation of policies following these criteria, but it is a general framework
acting as a starting point for the design and implementation of strategies with a gender perspective.
5.2. Gender approach in the AI strategy
Regarding the dimension on the AI strategy, we included all references to motivations underlying the
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implementation of AI in the public sector. We have also focused on goals and objectives that guide the
introduction of AI. It is important to note that we only present those motivations and goals that either
explicitly or implicitly aim to promote gender equality and balance. In this regard, the EU frames AI
as a technology that can improve human welfare and freedom as well as it “can help to facilitate the
achievement of the UN’s Sustainable Development Goals, such as promoting gender balance” (HLEG,
2019b, p. 4). AI also is seen as a technology that “can contribute to achieving a fair society, by helping
to increase citizens’ health and well-being in ways that foster equality in the distribution of economic,
social and political opportunity” (HLEG, 2019b, p. 9). In the same line, the UE envisions AI as a tool to
empower humans and societies (European Commission, 2018a, p. 16; HLEG, 2019c, p. 10).
In the case of Spain, three of the four documents analyzed include explicit references to gender.
They mention the use of AI to reduce gender discrimination and gender gaps, and to promote gender
equality: “There is a great opportunity to use AI as an element to transform the economy and the society,
including the performance of public services and transparency of public administrations, as well as
addressing major social challenges such as the gender gap, the digital divide or the ecological transition”
(Ministry of Economic Affairs and Digital Transformation, 2020a, p. 11). Moreover, in her appearance
at the Spanish National Congress, the Secretary of State for Digitization and Artificial Intelligence,
pointed out that the digital transformation should help the process of recovery from the 2020 COVID-19
pandemics, which should take into account the promotion of gender equality (Congress of Deputies
of Spain, 2020). Concerning the implicit references, the documents mention the use of AI and other
technologies to promote equality and protection of people at risk of exclusion (Ministry of Science,
Innovation and Universities, 2019); to promote justice, inclusion and diversity; to reduce inequalities
(Ministry of Economic Affairs and Digital Transformation, 2020b), and to support the protection of
human rights and foster the inclusion and social welfare (Ministry of Economic Affairs and Digital
Transformation, 2020a).
Regarding the gender dimensions for technology, the strategies proposed by European and Spanish
institutions are in line with both gender in technology and gender of technology. As we explained in
the section devoted to the nature of AI, in this case there are general statements about the inclusion
of gender perspectives, explicitly and implicitly. Hence, we understand that these assumptions would
permeate both the design processes (gender in technology) and the symbolism associated with gender
roles in AI (gender of technology). Therefore, this strategic dimension of AI is more aligned with gender
perspectives, encompassing clearer statements in both European and Spanish official documents.
5.3. Gender approach in the use of AI
In the dimension on the use of AI we focused on answering the question of how AI is going to be used.
Thus, in this section we have highlighted the specific measures and policies that the European Union
and Spain plan to implement in order to achieve the goals and objectives that they settled for AI. In this
regard, the European Union has planned a large list of actions that will help to implement a trustworthy
AI. Within the measures considered we can find:
Policies to build data and infrastructure for AI: In regard to gender equality, the EU explicitly calls
for high-quality data, measures and “obligations to use data sets that are sufficiently representative,
especially to ensure that all relevant dimensions of gender, ethnicity and other possible grounds of
prohibited discrimination are appropriately reflected in those data sets” (European Commission,
2020a, p. 19).
Policies to generate appropriate skills and education for AI: In this sense the EU plans to promote
measures to reduce the gender gap in STEM professions such as, setting “incentives to offer gender
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sensitivity trainings for STEM educators” (HLEG, 2019d, p. 32) or “provide sustained substantial
incentives and funds for initiatives that focus on closing the “self-efficacy gender gap” in primary
and secondary education systems” (HLEG, 2019d, p. 33), etc.
Policies that help establishing an appropriate governance and regulatory framework: In this section we
found especially relevant the development of auditing mechanisms for AI systems that “should allow
public enforcement authorities as well as independent third-party auditors to identify potentially illegal
outcomes or harmful consequences generated by AI systems, such as unfair bias or discrimination”
(HLEG, 2019d, p. 41).
In the case of Spain, its documents and reports include actions and plans that can be distributed in
the same categories set by the EU: Regarding data and infrastructure for AI, the Spanish government
has called for the design of inclusive and equitable AI and the improvement of the digital infrastructure
considering the principle of non-discrimination and inclusion. Mentions to plans that aim to the reduction
of biases and the use of representative data in the design of AI are also recurrent in Spanish reports
and documents on AI (Ministry of Science, Innovation and Universities, 2019; Ministry of Economic
Affairs and Digital Transformation, 2020a). Explicitly, Spain aims to design algorithms that avoid gender
bias: “It is a condition in the development of technologies and applications of AI linked to this RDI
Strategy to avoid the negative bias and prejudices of our society, such as gender, race, or other forms of
discrimination, which must be avoided by decision support systems” (Ministry of Science, Innovation and
Universities, 2019, p. 40).
A new Data Office, and the associate Chief Data Officer (CDO), has been settled by the Spanish
government to guarantee the adequate use of government data. This Data Office and CDO will be
responsible for designing strategies to manage data and ensure security as well as big data and AI
governance (Official State Gazette, 2020). There is also a plan to create a new project named Big Data for
Social Good, aiming at developing initiatives with open data, citizen-generated data and government to
citizen transactions (Ministry of Economic Affairs and Digital Transformation, 2020a). Despite official
documents do not explicitly mention the term gender, the attention to an “Artificial Intelligence inclusive,
ethical, transparent, which promotes equal opportunities” (Official State Gazette, 2020) suggests the
potential to include a gender sensitive perspective in these policies.
In the case of skills and education for AI, Spain aims to train different communities of individuals
in digital skills (Ministry of Science, Innovation and Universities, 2019), including vulnerable groups
(Ministry of Economic Affairs and Digital Transformation, 2020b), and people at risk of exclusion
(Ministry of Economic Affairs and Digital Transformation, 2020a). For this reason, the government has
plans to develop training programs to increase digital skills among women, and initiatives to promote
gender equality in research teams and companies working on AI. The plan Digital Spain 2025 “aims at
meeting the demand of experts in digital technologies, including cutting-edge technology, such as data
analysis, Artificial Intelligence or cybersecurity. Special attention will be paid to the gender composition of
these specialists” (Ministry of Economic Affairs and Digital Transformation, 2020b, p. 30). Additionally,
we found references to projects fostering the creation of digital start-ups led by women (Ministry of
Economic Affairs and Digital Transformation, 2020a; Congress of Deputies of Spain, 2020). Finally, in
reference to governance and regulatory framework, Spain has stated its intention to promote inclusive
access to AI (Ministry of Science, Innovation and Universities, 2019) through programs that transform
public services and make them more inclusive and accessible. Also, there are references to the design and
implementation of the Charter of Digital Rights, aiming at “guaranteeing the protection of individual
and collective digital rights of the citizens, both in the national and European context, inspiring the
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development of a humanist framework at a global level, to contribute to close the gaps (digital, gender,
etc.)” (Ministry of Economic Affairs and Digital Transformation, 2020a, p. 70).
In the analyzed documents, both in the European and Spanish cases, there are only references to gender
in technology regarding the use of AI: most measures are related to the use of representative datasets in
the design of algorithms, policies to improve digital skills among women, and the increase participation of
women in design teams and institutions. Even if these measures are also related to gender of technology,
as design processes influence the symbolic representations of AI and subsequent use of artifacts, we have
not found any direct reference to the avoidance of stereotypes in the characterization of gender roles
in AI products such as chatbots or voice assistants. Nonetheless, these documents compose the general
framework that public and private developers will follow during the design of specific devices that could
be gendered themselves.
6. Discussion
In this section we highlight the main contributions from this study and elaborate on some guidelines
for policymakers and practitioners who want to implement an ethical, inclusive, and gender-sensitive AI.
First, considering the terms found in the official documents, it is important to note that AI framing in
the EU denotes a socio-technical approach, reflecting somehow constructivist perspective, as explained
in the theoretical framework and the section devoted to the nature of AI. Following socio-technical and
feminist approaches to technology (Lagesen, 2015; Faulkner, 2001; Berg & Lie, 1995; Wajcman, 2009),
the assumption that technology is designed by and for humans is essential to understand the potentialities
of technology to transform society, including the reduction of gender gaps. This way of framing AI seems
to be also adopted in Spain, closely following European guidelines. Thus, in both cases, the studied
documents and reports have several and reiterated mentions to the humanly designed nature of AI, its
reality as a co-constructed technology and the necessity of a human-centric approach to it. In this sense,
references to a value-based AI have been commonly identified, where value based always refers to the
values and rights displayed in the Charter of Fundamental Rights of the European Union (European
Commission, 2000).
Explicit references to equality between men and women are included in Charter III that addresses
equality. Article 21, on non-discrimination, states that “Any discrimination based on any ground such as
sex, race, colour, ethnic or social origin, genetic features, language, religion or belief, political or any
other opinion, membership of a national minority, property, birth, disability, age or sexual orientation
shall be prohibited”. Additionally, article 23, on equality between men and women, affirms that “Equality
between men and women must be ensured in all areas, including employment, work and pay. The principle
of equality shall not prevent the maintenance or adoption of measures providing for specific advantages
in favour of the under-represented sex.”. It is worth noting that in both cases the EU seems to refer to
sex as the reason of exclusion and discrimination, thus implying that the definitory feature to classified
someone as a woman is sex. On the contrary, in all documents and reports on AI examined there is no
single reference to sex, but always to gender.
This might show an evolution in the predominant views of regulators, legislators, politicians and
European citizens, as a whole, on gender equity, a condition to achieve gender equality. The introduction
of gender as the main discriminatory element might be due to the auge and increasing political value of
feminism in the European political scenario. However, lately, a strong debate between traditional forms
of feminism and queer theory might call for a more detailed approach to gender issues in technology
(Jagose, 1996). In this sense, it is important for the EU to define whether the measures and policies target
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to increase equality between men and women will be based on sex, as the reason to associate gender roles
that emphasize discrimination, or gender alone with independence of sex.
Additionally, despite the existence of a gender-sensitive approach to AI, in none of the examined
documents the word feminism or feminist AI is mentioned. Even if gender issues are in the public
agenda and are deemed as essential to achieve equality within the framework of the Agenda 2030 and the
Sustainable Development Goals (United Nations, 2015), the avoidance of using the word feminism might
reflect the intention of the EU and Spain to not politicize AI, as still today this term still raises strong
responses among European citizens and is usually related to certain political affiliations. This would make
sense in the case of the EU as the European Institute for Gender Equality defines feminism as a “political
stance and commitment to change the political position of women and promote gender equality, based
on the thesis that women are subjugated because of their gendered body, i.e., sex.” On the contrary, the
Royal Academy for the Spanish Language defines feminism as “the principle of equal rights between
men and women”. One could think that this difference in approaches to feminism would be reflected
on the AI strategies and reports of both institutions; however, in this case it seems obvious that Spain is
closely following the European guidance. Thus, deepen on the politics of Europeanization (Featherstone
& Radaelli, 2003).
Second, both cases include explicit references to gender. While the EU talks about directing AI to
fulfill the UN’s Sustainable Development Goals, including gender equality; Spain visualizes AI as a tool
that can contribute to address major social challenges such as gender equality. In the case of the EU, the
motivations and goals that underlie the implementation of AI are in accordance with the abovementioned
fundamentals values and rights of the institution. In the case of Spain, it is important to point out that
apart from following the guide of EU on AI issues, its public sector has been reflecting on the relationship
between gender and technology prior to the publication of the already mentioned official documents
(e.g., the Ministry of Economic Affairs and Digital Transformation published in March 2019 a white
paper on women and technology). In addition to the explicit references to gender, both cases include
multiple references to the promotion of justice, equality, inclusion and diversity through technology and,
specifically, through AI. Although it should be noted that the documents and reports do not include the
definitions of these terms, meaning that it is not possible to understand their views on complex concepts
such as “justice” or “equality”. As we previously explained, the reference to these elements should be
considered as implicit references to gender, based on the academic and legal literature on the topic, and
serve as the foundations to elaborate more on the gender perspective in AI.
Third, we have listed three groups of policies promoted by the EU and Spain that are aimed to reduce
gender discrimination. Here, we highlight (1) policies to build data and infrastructure for AI, (2) policies
to generate appropriate skills and education for AI, and (3) policies that help establishing an appropriate
governance and regulatory framework. In this sense, we have reasons to believe that the EU and the
member states are taking seriously the risks derived from an unethical use of AI. Successful cases such as
Tengai, an AI system implemented in Sweden for internal management purposes in the general public
sector, that has been adopted, among other reasons, to improve recruitment services by reducing unbiased
selection processes, are still available (AI Watch, 2020a). On the contrary, unsuccessful cases, such as,
Syri, in the Netherlands, or an unemployment profiling system in Poland, have been canceled. Syri has
been referred to as “discriminatory towards the poor and vulnerable citizens” (AI Watch, 2020a, p. 46).
In the case of the unemployment profiling system in Poland, “many unemployed persons have complained
through administrative courts, claiming the categorisation to be unjust” (Misaruca et al., 2020).
However, there are also important reasons to be sceptic about the real commitment of the Spanish
government with a gender-sensitive AI that works to reduce gender inequality and discrimination. Nowadays, one of the most popular AI systems that are significantly being adopted by public administrations
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are intelligent virtual assistants, also known as Chatbots. In fact, in Spain, due to the national lockdown
caused by the COVID-19 pandemic in 2020, many public administrations started using chatbots to assist
and provide citizens with medical information and solve possible doubts derived from the health crisis.
In this sense, it has been observed that most of these virtual assistants are characterized as women, due
either to its name, its voice, or the language used that is commonly associated with women, in line with
other chatbots developed all over the world (Feine et al., 2019). As we noted in our theoretical section
on gender of technology, this approach to AI only reinforces already existing gender stereotypes that
work against gender equality and women empowerment. Although gendered chatbots are not a novelty
(Marino, 2006; McDonnell & Baxter, 2019; UNESCO, 2019), due to the formal commitment of the EU
and the Spanish government on the promotion of gender equality through AI, one could have waited for a
different outcome.
Examples like these are not an exception in the EU. This proves that strategies on AI alone, even if
elaborate from a constructivist approach and an ethical perspective, are not enough. The EU needs to
deepen on an openly feminist approach and policy framework for AI. This would call for increasing the
number of explicit references to gender related issues or prioritize gender design issues in EU funding
projects. Moreover, as we explained in the results section, most references to gender in official documents
are related to the gender in technology dimension, while the gender of technology dimension is neglected,
at least explicitly. Even if these dimensions are interrelated, it would be important to take into account
all the edges of the issue to ensure that the relations between gender and AI are properly addressed.
On the other hand, while implicit references are undoubtedly important, it is more likely that a more
explicit approached to a feminist AI will be more successful answering these problems. As citizens and
policy-makers acknowledge the real biases of AI associated to gender, the chances of taking actions to
tackle these issues through will also increase.
Additionally, it would be greatly beneficial to women if the EU elaborated on new regulation that would
target the use of AI from a feminist perspective in order to avoid cases as the ones mentioned above. As
the EU plays a key role as regulatory framework, Spain and the rest of the European countries would be
largely benefit by it. In fact, the European Network of Quality Bodies (Equinet), in a co-funded project
by the EU, released in the year 2020 a report named “Regulating AI: the new role for Equality Bodies.
Meeting the new challenges to equality and non-discrimination from increased digitalization and the use
of AI” (Allen & Masters, 2020), that could be used as a guide. After all, good intentions and words might
be the first step, but in order to implement a gender-sensitive AI and make real change in women’s lives,
both the EU and Spain need to keep working on an ethical AI that goes beyond governmental formalities.
7. Conclusions
After our systematic analysis of official documents from the European Union (EU) and Spain, we found
that, in broad terms, there is a political commitment to the promotion of a gender-sensitive approach to
AI. The framework established by the EU provides the basis for the Spanish national strategy on AI,
meaning that there is a common ground in both cases. Despite the fact that explicit references to gender
are absent from the definitions of AI, the allusions to a human-centric, ethical and inclusive AI lay on
the foundations to incorporate a gender perspective that would be more explicit in the strategies and use
of AI. Our analysis suggests, however, that there are doubts regarding the definitions of ‘gender’, the
perspectives on justice, inclusion, ethical and other implicit concepts, and, especially, the real commitment
with the gender agenda on the technological uses, considering some practical developments in the EU
and Spain. Thus, we conclude that some possible steps to reduce gender inequality through AI would be
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to assume a more openly feminist approach to AI, to increase the number of explicit references to gender
in documents and reports, to incorporate all the dimensions to study gender and technology (i.e., gender
in technology and gender of technology), and to build on new regulation that targeted issues related to AI
and gender.
Also, this study presents some limitations. First, we conducted an exploratory documental analysis,
following a general inductive approach. Despite the advantages of this technique, especially to understand
a novel issue as AI, we acknowledge its limitations to gauge all the elements influencing the political
discourse and public policy agenda-setting, as in other recent studies (Ulnicane et al., 2020). We also
lack of stronger empirical data that would be extremely beneficial for this work and that will be part
of the future developments of this approach. Moreover, it would be adequate to include other cases in
Europe and Latin America, to better understand the influence of context on their discourses. Finally, we
are aware that the theoretical approach of this article, based on a binary definition of gender, has its own
limitations. Thus, it would be adequate to develop future research considering the perspectives of the
theory of performativity (Butler, 2007) and the queer theory (Jagose, 1996).
All in all, we have presented an exploratory study on the approaches of the EU and Spain to gender
and AI from a feminist perspective. We do have intended a better understanding of the current state of
the art in this matter that could be useful to develop a more complex analytical framework to evaluate
gender equality in AI in the near future. It would also be interesting to complement these findings with
the attention to political actors and public servants involved in the definition of the strategies in different
international contexts, to gain more insights on their gender perspectives and the technological frames
regarding AI. Finally, we acknowledge this work as a first step into a broader study on gender and AI in
the EU. This is extremely important as disruptive technologies play a key role in the present and future of
our societies. Therefore, it is essential to advance in the study of their ethical and social implications,
including their potentialities and risks for gender equality.
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