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Abstract

Collaborative mapping has emerged in recent decades as a key practice for producing
open geospatial knowledge and fostering critical citizenship. However, several studies
have shown that these platforms may reproduce existing gender inequalities, both in terms
of participation and representation. This article examines the potential of collaborative
feminist cartography as a strategy for making inequalities visible and promoting gender
equality in public space. Methodologically, the study focuses on the project Las Calles
de las Mujeres, developed by Geochicas OSM, combining quantitative analysis of street
naming in urban development with qualitative implementation in educational contexts.
A global overview of 32 cities in 11 countries is provided, with a detailed case study of
11 Spanish cities. Results confirm the persistence of a significant gender gap in urban
toponymy: streets named after men not only outnumber those dedicated to women but are
also on average longer, more central, and symbolically more prominent. Educational expe-
riences in Spain provide learning outcomes and demonstrate that collaborative mapping
strengthens spatial thinking, digital competence, and critical awareness, linking geography
education to the Sustainable Development Goals (SDG 5 and SDG 11). The article concludes
that feminist mapping initiatives are simultaneously pedagogical, social, and political tools,
capable of fostering more inclusive and sustainable cities.

Keywords: collaborative mapping; feminist cartography; gender inequality; geography
education; urban toponymy; OpenStreetMap; Geochicas OSM

1. Introduction
In recent decades, collaborative mapping has become central to the production of

open geospatial knowledge, with platforms such as OpenStreetMap (OSM) emerging
as one of the most important global sources of free spatial data [1]. However, several
studies have stressed that this model is not neutral and may reproduce pre-existing gender
inequalities [2,3]. In particular, the underrepresentation of women both as contributors of
data and as subjects represented in urban space remains a significant challenge for digital
inclusion [4].

The field of feminist cartography has emerged at the intersection of technologies and
territories. Authors such as Kwan and Pavlovskaya have shown how Geographic Informa-
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tion Systems (GIS) and mainstream maps have historically reflected male-dominated views
of space [5,6]. In response, feminist collectives have promoted new mapping practices
that seek to make inequalities, silences, and violence visible, reclaiming maps as politi-
cal tools [6,7]. Initiatives such as HarassMap in Egypt or Women Under Siege in Syria
demonstrate the potential of collaborative mapping to document gender-based violence
and expose structural inequalities [8].

Building on feminist geographies that conceptualize space as socially produced and
gendered [8–10], we approach mapping as an epistemic practice capable of making dif-
ferentiated experiences of urban life visible while avoiding assumptions of neutrality in
data and representation. This perspective situates feminist cartography within a broader
critique of how spatial knowledge is constructed, disseminated, and used, linking carto-
graphic practices to questions of recognition, inclusion, and agency. Feminist cartographic
approaches therefore seek not only to visualize the absence or presence of women in urban
space but also to interrogate the mechanisms through which certain narratives become
spatially dominant.

Complementing these insights, theories of justice and capabilities [11–14] provide a
pragmatic framework that aligns feminist mapping with educational and policy-oriented
objectives, such as the Sustainable Development Goals (SDG 5 and SDG 11). These ap-
proaches emphasize procedural fairness, redistribution, and recognition as central prin-
ciples of spatial equity. Within this framework, feminist collaborative mapping can be
understood as a reflective, evidence-based practice that promotes more inclusive urban
governance and contributes to civic education by connecting local spatial analysis with
global sustainability agendas.

Beyond theory, recent empirical work shows that feminist cartography is methodolog-
ically diverse and participatory: from digital/PGIS to embodied and arts-based mapping,
often combining multiple techniques to foreground lived experiences of inequality [15–21].
These approaches consistently link visibility to agency, reporting outcomes such as capacity-
building, community advocacy, or—in some cases—policy influence through collaborative
data production and reinterpretation of spatial knowledge.

Feminist cartography, in this sense, cannot be reduced to the inclusion of women in
maps or data; it emerges from broader feminist epistemologies that question who produces
spatial knowledge and whose experiences are made visible [18,22–24]. From this perspec-
tive, mapping becomes a reflective act that exposes power relations underlying spatial
representation. Gloria Anzaldúa’s notion of mestiza consciousness in Borderlands/La
Frontera (1987) offers a useful metaphor for feminist mapping: crossing the boundaries
of dominant narratives and acknowledging hybrid identities and multiple epistemolo-
gies [23]. In turn, Butler’s idea of performativity [24] and Hill Collins’s concept of situated
knowledge illuminate how everyday spatial practices reproduce or challenge social hierar-
chies [25], while Data Feminism [18] demonstrates how open data can serve equity and
participation. Feminist mapping is thus less about counting women than about creating
spaces for knowledge that reveal and redress structural inequalities.

Within this framework, the collective Geochicas OSM was founded in 2016 within
the OSM community in Latin America, with the aim of reducing the gender gap in digital
cartography and empowering women through open data [26]. Since then, this collective
has launched emblematic projects such as Las Calles de las Mujeres (“Women’s Streets”) [27],
which exposes the limited representation of women in city toponymy, and Yo te nombro
(“I Name You”), a collaborative map of feminicides in Mexico [28]. These projects reveal
both the transformative power of collaborative mapping and the urgency of contesting the
hegemony of corporate platforms such as Google Maps, whose commercial logic contrasts
with the open and community-driven ethos of OSM [29,30].
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In academia, geography has proven to be a key discipline for advancing education
for sustainability and spatial citizenship, in line with the United Nations Sustainable De-
velopment Goals (SDGs). In particular, SDG 5 (Gender Equality) and SDG 11 (Sustainable
Cities and Communities) can be effectively addressed through collaborative mapping,
which fosters critical awareness of gender inequalities in urban space [1]. Experiences in
Spain and Latin America have shown how these methodologies are integrated into teacher
training and school projects, enabling students to analyze the unequal representation of
women in street naming and to propose creative alternatives for change [1,31,32].

The current state of research reflects an ongoing debate. While some authors argue
that collaborative mapping contributes to democratizing knowledge and enhancing in-
clusion [31], others caution that, without an explicit gender-sensitive perspective, these
platforms may perpetuate the same biases they seek to overcome [32]. In this context,
feminist collaborative mapping projects provide an innovative model that combines digital
empowerment, community participation, and gender-sensitive data production.

This article builds on this background and aims to analyze the role of feminist collabo-
rative mapping as strategies for making inequalities visible and promoting gender equality
in public space. Our hypothesis is that such practices not only reduce the gender gap in
digital participation but also redefine what is mapped and how it is represented, thereby
contributing to more inclusive and sustainable cities. Ultimately, we propose that feminist
collaborative mapping constitutes a pedagogical, social, and political tool for advancing
toward urban sustainability and equity.

2. Collaborative Mapping for Citizen Participation Towards Equity
As has already been noted, collaborative mapping is not only a technical tool for

generating open geospatial data but also functions as a social and educational strategy
capable of challenging inequalities and promoting equity. Recent literature acknowledges
the value of these practices in geographic and civic education, although scientific produc-
tion that explicitly analyzes the potential of feminist collaborative cartography remains
limited [33–36].

The work of Haklay and Budhathoki [37] is particularly relevant, as it highlights how
participation in collaborative mapping is marked by profound gender inequalities, shaping
both the type of information represented and the way it is produced. This diagnosis has
been crucial to the emergence feminist initiatives that aim to reduce this gap and place
gender at the center of collaborative mapping. Their work clearly illustrate that maps
are not neutral products but rather social constructions that reproduce existing power
structures [37].

A set of experiences developed by the authors of this article confirms the potential
of collaborative mapping in education. The findings of Álvarez-Otero, De Miguel, and
Sebastián [35], based on participatory design with geospatial technologies in Spanish
secondary classrooms, revealed significant improvements in students’ spatial, digital, and
citizenship competences, reinforcing the importance of integrating these methodologies
into education for sustainability and active citizenship [35,36].

In the same line, the project Las Calles de las Mujeres https://github.com/geochicasosm/
lascallesdelasmujeres/blob/master/README.en.md (accessed on 31 October 2025) has
been implemented by the authors of this article in the cities of Zaragoza and Huesca, Spain.
In Zaragoza, the project engaged university students and prospective teachers, linking the
critique of urban toponymy with the development of digital and civic competences [1,31,38].
In Huesca, it was adapted to secondary education, where students investigated the under-
representation of women in the local street naming and proposed creative alternatives to
make visible women relevant to the local history of their community [31,32]. Both cases

https://github.com/geochicasosm/lascallesdelasmujeres/blob/master/README.en.md
https://github.com/geochicasosm/lascallesdelasmujeres/blob/master/README.en.md
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demonstrate that feminist collaborative mapping not only produces data but also fosters
active learning, social awareness, and civic empowerment, thereby contributing to the
advancement of gender equality and sustainable urban development.

Beyond educational practice, collaborative mapping can become a tool for social and
political transformation. Projects such as Las Calles de las Mujeres in Latin America or the
feminicide map Yo te nombro (“I Name You”) in Mexico highlight how maps can serve as
instruments of denunciation and public opinion building [27,28]. This approach connects
with the tradition of critical cartography and feminist geography, where authors such as
Leszczynski and Elwood [39] have underlined that new spatial media may reproduce
exclusionary logics unless explicitly addressed. In the same direction, reflections on the
ambiguities of cartographic representation [40] or the debates in feminist cartography [41]
reaffirm the need to question dominant narratives and build alternative spatial imaginaries.

Thus, feminist collaborative mapping emerges as a dual resource: on the one hand,
an educational strategy that strengthens critical citizenship formation at all levels, and
on the other, a social and political strategy that challenges technological and commer-
cial hegemonies, instead promoting open, inclusive, and community-driven geospatial
knowledge [26–28].

3. Materials and Methods
The research is based on a methodological approach that combines collaborative map-

ping with critical geographic and geospatial education. Following the previous sections,
which highlighted the relevance of feminist cartography and the potential of collaborative
mapping to promote equity, this methodological block provides a detailed account of the
materials, tools, and procedures employed. In particular, it describes the use of open
geospatial database, the role of collaborative feminist initiatives in reducing the gender
gap in digital cartography, and the development of the Las Calles de las Mujeres project as a
representative case study. Furthermore, it outlines the process of data extraction, classifi-
cation, and verification, as well as the subsequent visualization of the results through an
interactive web viewer. These are simple and replicable procedures, which make it possible
to transfer experience to other educational, spatial and civic contexts, thus reinforcing its
pedagogical value and its capacity to foster social participation in every city or community.

3.1. OpenStreetMap (OSM) and Data Contribution

OpenStreetMap (OSM) is a global collaborative mapping platform based on open
data, where thousands of volunteers continuously generate, edit, and enrich geospatial
information. Its architecture relies on changesets (sets of edits), which ensure the traceability,
transparency, and reproducibility of every contribution.

Data can be introduced into OSM through online editors such as iD Editor, designed
for beginners, or more advanced applications like JOSM (Java OpenStreetMap Editor),
which allows the integration of multiple layers and external formats (.csv,. shp,. geojson).
Within JOSM, specific plugins are often used, including OpenData (to import external files)
and TODO list (to manage task batches and validate each point sequentially).

The import and editing process follows a standardized sequence:

• Creation of a dedicated user account: In collective projects, such as those developed
it is recommended to create dedicated accounts for bulk imports. This facilitates the
tracking, auditing, and potential reversion of changes.

• Loading the external file: Through the OpenData plugin, data are incorporated in
compatible formats (e.g., .csv) and projected into a standardized reference system.
Task management: Imported points are organized into a list managed with the TODO
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list plugin, which allows detailed monitoring of the progress (percentage reviewed,
pending, corrected).

• Spatial verification: For each element, a cartography layer is downloaded into an
active layer to verify its exact location and correct potential errors. This step en-
sures consistency with existing buildings, checks address attributes (addr:street,
addr:housenumber), and prevents duplication.

• Corrections and adjustments: Incomplete addresses, missing tags, or misaligned
points are corrected according to the community’s tagging conventions documented
inopen repositories.

• Validation and upload of changes: Before publication, JOSM runs an automatic val-
idation process to detect errors or inconsistencies. The changeset is then uploaded
with standardized metadata (comment, source, import = yes, url), ensuring full trans-
parency and reproducibility of the process.

This procedure guarantees that imported data meet the quality and consistency stan-
dards established by the OSM community. Furthermore, as all contributions are published
under the Open Database License (ODbL), the data can be freely reused by citizens, re-
searchers, and public institutions.

3.2. The Role of Geochicas OSM in OpenStreetMap

This collective stands out for its participatory approach to digital mapping, com-
bining technical training, open data production, and gender-sensitive analysis to make
women’s presence and experiences visible in urban spaces, online networks, and open
data environments.

The collective structures its methodology across four main dimensions:

• Technical training and capacity-building: They organize workshops, webinars, and
both in-person and online mapathons where participants learn to use open-source
editors (iD, JOSM), import open formats (.csv, .shp, .geojson), and apply quality and
validation criteria. These spaces not only provide technical competencies but also
aim to break down barriers of access and confidence that have historically limited
women’s participation in digital communities.

• Gender-sensitive data production: Unlike other crowdsourcing projects, these initia-
tives introduce explicit methodological criteria to ensure the inclusion of data often
rendered invisible in traditional cartography, such as female representation in street
names, feminicides, or unsafe spaces for women. This critical selection of what to map
and how to map it is one of their main innovations.

• Design of replicable and scalable projects: Initiatives such as Las Calles de las Mujeres
or Yo te nombro (“I Name You”) are based on open methodologies documented in
repositories (GitHub, wikis) that facilitate replication across contexts. This involves
standardized processes of data collection, cleaning, classification, and visualization,
reinforcing transparency and promoting both scientific and civic reuse.

• Community validation and open visualization: The editing process is always accompa-
nied by verification phases through traceable changes and the publication of accessible
web viewers. This component ensures data traceability and makes the results available
as educational, political, and social resources.

From a methodological standpoint, feminist collaborative mapping goes beyond
mapping: it advances a pedagogy and digital model that combines (i) technical learning
in geospatial tools, (ii) the development of critical awareness about gender inequalities in
public space, and (iii) the generation of open data that can be used for research, teaching,
and social action.
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This methodological framework has positioned the collective as an example of best
practices at the intersection of critical cartography, feminism, and geotechnologies, provid-
ing a foundation for applied experiences in both educational and civic contexts across Latin
America and Europe.

3.3. Collaborative Mapping Process: Las Calles de las Mujeres

The project Las Calles de las Mujeres constitutes a paradigmatic example of critical and
feminist cartography applied to urban toponymy. Its methodological design combines
open technological tools with citizen participation dynamics, creating a replicable model
across multiple cities in Latin America and Europe.

The procedure is organized into consecutive phases, documented in the project’s
GitHub repository (https://github.com/geochicasosm/lascallesdelasmujeres.git (accessed
on 31 October 2025) and reproducible by any collective or institution:

• Street network extraction: through an automated script, the complete list of a city’s
streets is obtained from open geospatial databases, ensuring that the starting point is
open and constantly updatable.

• Gender classification: street names are categorized according to whether they com-
memorate men, women, collectives, or other references, thus making visible the
quantitative inequalities in gender representation.

• Database enrichment: biographies of the women represented are incorporated, along
with references to Wikipedia articles and documentary links that contextualize
their trajectories.

• Collaborative verification: participant teams review, correct, and validate the informa-
tion through collective editing and quality control dynamics, ensuring the coherence
and reliability of the generated data.

The most notable characteristics of the project are its openness (Figure 1), as data and
scripts are publicly available; its replicability, as it employs standardized methodology
adaptable to different contexts; and its intersection between geoinformation and historical
narratives by connecting toponyms with biographies and collective memory.

 

Figure 1. Open repository of the project Las Calles de las Mujeres, hosted on GitHub, where code, scripts,
sample datasets, and methodological guidelines are publicly available. This space documents each
phase of the workflow and ensures the openness, replicability, and transparency of the methodology,
enabling other collectives and institutions to reproduce and adapt the project in different cities
(https://github.com/geochicasosm/lascallesdelasmujeres, accessed on 31 October 2025).

https://github.com/geochicasosm/lascallesdelasmujeres.git
https://github.com/geochicasosm/lascallesdelasmujeres


ISPRS Int. J. Geo-Inf. 2025, 14, 440 7 of 19

From an educational approach, Las Calles de las Mujeres has been implemented in
schools, universities, and teacher training programs, enabling students to analyze the
underrepresentation of women in street naming, reflect critically on the biases of urban
memory, and propose alternatives for change. At the same time, the project serves as a
social and political tool of denunciation, by making visible gender inequality in urban
space and advocating for more inclusive and equitable cities.

3.4. Online Visualization and Interactive Web Viewer

The results of the project are disseminated through an open and interactive web
viewer available at: https://geochicasosm.github.io/lascallesdelasmujeres/ (accessed on
31 October 2025).

This viewer represents the final stage of the methodological workflow and fulfills a
dual function: the dissemination of results and the active engagement of citizens. Its main
features include:

• Dynamic filters by gender and categories: users can quickly identify streets
named after women, men, collectives, or other references, allowing for immediate
comparative analysis.

• Integration of biographies and external links: each street named after a woman is ac-
companied by additional information, including Wikipedia articles and documentary
references, which provide broader historical and social context.

• Statistical visualization: the viewer displays charts and percentages summarizing the
degree of female representation in the street naming of each city, offering a clear and
accessible quantitative dimension.

• Open and replicable design: built with free technologies such as Leaflet, JavaScript,
and GitHub Pages, the viewer can be adapted to different local contexts, enabling reuse
and adaptation by communities, educational institutions, or public administrations.

Its interactive and multi-platform nature makes it a widely accessible educational
resource (Figure 2), used in school, university, and teacher training projects. At the same
time, it serves as a civic and political tool, as it facilitates understanding of women’s
underrepresentation in urban space and encourages active participation in generating
proposals for change.

Our design aligns with participatory strands in feminist cartography that leverage
PGIS, open-source tools and collaborative verification to connect situated knowledge with
reproducible spatial evidence [15–17,21]. By coupling open data with community-led
validation and accessible visualization, we follow best practices that translate visibility into
practical agency—from classroom deliberation to locally usable evidence.

At the same time, we adopt a critical perspective on the technical and epistemological
conditions that frame our work. We acknowledge the limitations inherent in the use
of rectangular projections for global representation, as highlighted by Robinson (1990),
who noted that such projections tend to distort spatial relations and reinforce Eurocentric
views of the world [30]. In this sense, we recognize that the Web Mercator (pseudo-
Mercator) projection, commonly used by open mapping platforms, while functional for
web visualization, is not the most equitable or distorted in representing global diversity.
Therefore, our methodological approach embraces these limitations as part of a reflective
practice—one that not only produces data but also questions the technical and symbolic
frameworks through which space is represented.

https://geochicasosm.github.io/lascallesdelasmujeres/
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Figure 2. Online viewer of Las Calles de las Mujeres, which allows filtering by gender, accessing
biographical information linked to Wikipedia, and exploring statistics of representation in each city
https://geochicasosm.github.io/lascallesdelasmujeres/ (accessed on 31 October 2025).

In summary, the viewer is not only a final product for dissemination but also a
pedagogical and social platform that connects OSM-generated data with critical narratives
and processes of collective transformation.

4. Results
This section presents the results obtained from the general analysis of streets named

after women mapped in the project, with the aim of providing a global overview of the
state of urban toponymy in terms of gender and equality, followed by a more specific
focus on the Spanish case. The 32 cities analyzed were selected based on three criteria:
(i) availability of open street data, (ii) active participation of local communities in street
mapping and (iii) regional diversity across Europe and Latin America to ensure comparative
representation. This combination of technical feasibility and community engagement
reflects the collaborative ethos of feminist cartography. Once the extraction, classification,
and verification of the data were completed, the visualization and critical analysis of the
Las Calles de las Mujeres project were structured into different phases: (i) the global overview
of mapped cities, (ii) the case study of Spanish cities.

4.1. Geographical Distribution of Mapped Cities

A total of 32 cities across 11 countries were analyzed within the framework of the Las
Calles de las Mujeres project (Table 1). The largest concentration of cases was found in Spain
(13 cities, 34%) and Argentina (10 cities, 28%), which together account for 62% of the total.
This reflects both the active participation of local communities and the strong connection of
the project to the Ibero-American context. In a secondary position, Peru (1 city, 11%) and
Mexico (1 city, 10%) stand out, while countries such as Costa Rica (2 cities), Paraguay (2),
Cuba (1), Uruguay (1), Bolivia (1), and Italy (1) contributed more sporadically, yet still
illustrate the territorial diversity reached by the initiative.

https://geochicasosm.github.io/lascallesdelasmujeres/
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Table 1. Number of mapped cities by country and their percentage relative to the total mapped in the
project Las Calles de las Mujeres. Source: project database (2024).

Country Number of Mapped Cities Percentage of Cities Relative to the
Total Mapped (%)

Spain 13 34
Argentina 10 28

Peru 1 11
Mexico 1 10

Costa Rica 2 6
Paraguay 2 6

Cuba 1 3
Uruguay 1 3
Bolivia 1 3

Italy 1 3

Large metropolitan areas such as Madrid, Mexico City, or Lima recorded more than
3000 streets analyzed, whereas in smaller municipalities like Alaquàs, Santa Coloma de-
Gramanet, or Chajarí, fewer than 100 streets were registered. This uneven distribution
illustrates the scalability of the methodology, but also its dependence on both the degree of
community involvement and the initial urban density of each city.

Moreover, the results reveal that differences among cities are not limited to the absolute
number of mapped streets but also extend to the proportion of streets named after women
(Figure 3). Cases such as Huesca (Spain) or Havana (Cuba) stand out with percentages
above 35%, positioning themselves as benchmarks for the visibility of women in toponymy.
At the opposite extreme, cities such as Brescia (Italy), Santa Coloma de Gramanet (Spain),
or Buenos Aires (Argentina) barely reach 5%, highlighting the persistence of a significant
gender gap in the symbolic construction of urban space.

Figure 3. Percentage of streets named after women by city.

4.2. Case Study: Spanish Cities

A more detailed analysis focused on 11 Spanish cities: Badalona, Barcelona, Gijón,
Girona, Huesca, Madrid, Salamanca, Santa Coloma de Gramanet, Valencia, Valladolid,
and Zaragoza (Table 2). The selection is based on the fact that, out of the 13 Spanish cities
included in the project, only in 11 is full and open access to all the necessary information
available to conduct the analysis.
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Table 2. Road name gender disparities in Spanish cities. Source: project database (2024).

City Ratio km Male
vs. Female

Average Length
of “Male” Roads

(m)

Average Length
of “Female”
Roads (m)

Average
Distance of

“Male” Roads to
City Center (m)

Average Distance
of “Female”

Roads to City
Center (m)

Badalona 11.38 335.54 230.59 1333.04 1279.6
Barcelona 6.37 344.31 278.51 3764.5 3835.9

Gijón 4.86 364.32 267.3 2399.72 2587.11
Girona 5.47 275.8 258.76 1454.54 1795.54
Madrid 4.13 436.98 394.53 5191.63 5709.93

Salamanca 7.44 281.52 345.49 1499.2 1468.69
Sta. Coloma de

Gramanet 5.77 275.65 246.31 784.55 425.26

Valencia 12.95 367.17 221.72 2578.6 2495.95
Valladolid 7.35 383.1 337.15 1876.02 2250.83
Zaragoza 4.54 367.1 374.51 2991.49 3156.61
Huesca 5.65 87.14 114.814 829.38 1242.51

The results reveal highly unequal ratios between male and female street names, rang-
ing from 1 km dedicated to women for every 4 to 13 km commemorating men. Madrid and
Zaragoza show the smallest relative differences; however, even in these cases, for every
kilometer of streets named after women, there are more than 4 honoring men.

At the opposite end, cities such as Valencia and Badalona reflect much greater dispari-
ties. Valencia represents a paradigmatic case: for every kilometer named after a woman,
almost 13 commemorate men. This difference goes beyond quantity, encompassing the
symbolic hierarchy and structural position of the urban network, as male streets tend to be
significantly longer and to occupy more prominent locations within the city’s road structure
(Figure 4).

Figure 4. Ratio of “male” road kilometers versus “women” road kilometers in Spanish cities. Source:
project database (2024).
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4.2.1. Average Street Length

Consistent with the pattern described in Section 4.2, male-named streets are longer on
average in 9 of the 11 cities. The main exception is Salamanca, where women’s streets are
significantly longer. Huesca also departs from the general trend, with slightly longer female
streets on average. These findings suggest that, beyond numeric underrepresentation,
women are less present in the structurally prominent road segments of the urban network
(Figure 5).

Figure 5. Average street length and length differences by gender in Spanish cities. (a) Average length
of roads named after men and women (in meters); (b) Difference in average length between male-
and female-named roads (Men–Women).

4.2.2. Distance to the Urban Center

In terms of spatial location, male-named streets tend to be closer to the city center in
most cases. Exceptions include Santa Coloma de Gramanet, where women’s streets are
notably closer, as well as Valladolid and Barcelona, which show smaller advantages for
women. Conversely, in Madrid, Huesca, Zaragoza, Girona, and Gijón, women’s streets are
located further from the center, reinforcing a peripheral pattern of recognition (Figure 6).

Figure 6. Distance of roads by gender. (a) Average distance of male- and female-named roads to the
city center; (b) Difference in average distance by gender (Men–Women).
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4.2.3. Proportion of Female Streets by Distance to the Urban Center

The city-by-city comparisons (Figure 7) reveal that the share of female streets often
increases toward the periphery, consistent with naming practices in newer urban develop-
ments. However, this pattern is not uniform: in some municipalities, such as Santa Coloma
de Gramanet and Valencia, the opposite trend is observed, indicating a strong dependence
on local policies and the historical trajectories of urban growth.

Figure 7. Percentage of roads named after women by distance to the city center in Spanish cities.

5. Discussion
The results of this study highlight the transformative role of collaborative mapping in

making visible the gender imbalance that persists in urban toponymy. The project Las Calles
de las Mujeres, developed within the framework of Geochicas OSM, shows how digital
cartography can challenge the apparent neutrality of mainstream services by offering
alternative representations of urban space. As recent media coverage has underlined,
these initiatives demonstrate that maps are not merely technical instruments, but also
tools of power that shape the way cities are perceived and remembered. By revealing the
underrepresentation of women in street names, feminist cartography uncovers structural
silences and demands a more equitable recognition of women in public space.

However, the visibility of women’s names in urban toponymy does not automatically
entail a redistribution of power. As feminist and critical geographers have shown, naming
is a profoundly political act through which states and institutions construct selective
memories and legitimate particular social orders [11,40–42]. Street names materialize
symbolic hierarchies and may perpetuate exclusion even when they appear to promote
inclusion. In this sense, feminist cartography should interrogate not only the absence of
women but also the processes, agents, and criteria that govern commemoration [43].

The example of women leaders commemorated in public space—such as Thatcher,
Clinton, or Bachelet—illustrates this ambiguity: symbolic visibility can coexist with the
reproduction of patriarchal or neoliberal power structures. As Tretter (2011) argues in his
analysis of African American toponymy, naming operates within systems of authority that
determine who is deemed worthy of remembrance and on what terms [44]. Applying
this insight to gendered toponymy reveals that even progressive recognition can function
within a patriarchal grammar of place-making.
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From a normative standpoint, integrating a just city perspective (Fainstein, 2010) helps
to reframe feminist cartography beyond symbolic correction toward procedural fairness [45].
Transparent and participatory naming policies—where communities deliberate on the
values, events, or figures to be commemorated—may serve as a practical pathway to
gender and social equity. In this regard, feminist mapping does not aim merely to rename,
but to democratize the processes through which space, memory, and identity are inscribed
in the city.

These reflections on the politics of naming extend beyond symbolic recognition to the
educational realm. Understanding how urban space embodies relations of power provides
a valuable framework for teaching critical spatial thinking and civic engagement. In this
sense, feminist cartography not only reveals inequalities in the public sphere but also offers
a pedagogical opportunity to connect geographical education with discussions of justice,
memory, and participation.

From an educational perspective, the experience developed with trainee teachers in
Zaragoza [1] and secondary school students in Huesca [31,32] confirms that collaborative
mapping fosters spatial thinking, spatial citizenship, and critical awareness of social in-
equalities. Most participants were initially unaware of the magnitude of the gender gap in
urban toponymy, and more than 90% did not identify this imbalance before engaging in
the mapping process [1,31,32]. Through the analysis of geospatial data, students not only
identified the inequality but also linked it with the broader framework of the Sustainable
Development Goals (SDG). In this way, the activity enabled a shift from a general under-
standing of sustainability to the practical application of SDG targets and indicators in their
immediate social environment.

The discussions with students also revealed significant gaps in their spatial knowledge.
Most were only familiar with a few streets named after women, generally associated
with central urban hubs, and only a minority could contextualize these streets within
the historical growth of the city. Nevertheless, this limitation reinforces the relevance of
collaborative mapping as a didactic strategy: it exposes knowledge gaps, generates debate,
and provides concrete data that transform abstract goals into measurable realities. By
engaging in mapping exercises, both trainee teachers and secondary students develop not
only technical competencies in the use of geotechnologies but also analytical, critical, and
lateral thinking skills, which are essential to address the complex urban challenges of the
twenty-first century.

At the social level, the visibility generated by Las Calles de las Mujeres transcends
the academic realm. The initiative has been replicated in multiple Latin American and
European cities, increasing public awareness of the lack of parity in urban naming practices.
In cities such as Huesca, where more than one-third of the streets named after people are
dedicated to women, the project highlights positive exceptions and stimulates reflection
on the policies behind toponymic decisions. Conversely, in cities with percentages as low
as 5%, the cartographies act as a wake-up call for authorities and citizens to reconsider
symbolic representations in public space. This duality underscores the importance of
comparative and collaborative approaches, in which local specificities contribute to a global
conversation on equity, citizenship, and sustainable urban development.

Beyond the empirical evidence, the results must be situated within broader theoretical
debates on the social construction of the city and the hierarchies that structure urban
space. These frameworks, ranging from critical urban pedagogy to decolonial perspectives,
provide a lens through which feminist cartography can be interpreted. As Araguren and
other authors [46,47] points out, the city as a social construction—where the material and
the symbolic mutually objectify and shape each other—provides a framework that gives
meaning to collective memory while also reflecting social relations, forms of citizenship, and
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networks of power that configure urban life. This reality underlines the need for a pedagogy
of the city capable of questioning these dynamics. Similarly, as Álvarez Álvarez [48] and
Curiel [49] argues, from a decolonial perspective it is necessary to go further, advocating
the dismantling of multiple hierarchies of power that structure space [25]. Within this
framework, cartography emerges as a critical tool for territorial interpretation and for
making visible women’s experiences in contexts where their voices are often marginalized.
In this line, Font-Casaseca [50] emphasizes that the cartographic process—understood as
the localization of concerns—holds innovative potential because of its compatibility with
feminist methodologies and its ability to give visibility and voice to excluded groups both
inside and outside academia.

Several studies [46–52] report that urban naming practices play a central role in
shaping collective identity and cultural memory. These studies highlight that the un-
derrepresentation of women in street names and public monuments both reflects and
perpetuates gendered power relations in urban space. The symbolic exclusion of women
from the urban landscape is linked to broader issues of social visibility and recognition.
Female-named streets are often shorter and more peripheral, and their relegation resonates
with this scholarship, highlighting how urban memory reproduces gender hierarchies
through toponymy.

Some studies [47–49,52] also emphasize the value of Geographic Information Systems
(GIS) and cartographic tools for both research and didactic purposes. These tools are used
to visualize and analyze gender disparities in urban naming, representing a methodological
innovation. According to this evidence, GIS facilitates the identification of spatial patterns
and may support critical pedagogy by making gendered inequalities in the urban envi-
ronment visible. However, explicit educational interventions or didactic strategies are not
widely explored in the current evidence base.

The included studies document the underrepresentation and marginalization of
women in urban naming and commemoration across cities in Spain and Latin Amer-
ica. GIS and cartographic methods are increasingly used to analyze and visualize these
disparities, offering new possibilities for both research and didactic engagement. However,
the translation of symbolic recognition into tangible changes in spatial appropriation and
the integration of these insights into educational practice remain limited. The findings from
these studies underscore the ongoing need for feminist critique and intervention in urban
planning, policy, and pedagogy to construct more inclusive urban identities.

Beyond these findings, our results connect with wider debates in feminist geography
and critical GIS. Scholars such as Elwood studies [53] have emphasized that participatory
mapping projects can simultaneously democratize and reproduce exclusionary logics,
depending on their design and inclusiveness. The experience of Geochicas OSM shows how
explicitly feminist criteria in data selection—what is mapped and how it is represented—are
essential to avoid reproducing androcentric biases [1,37,38]. At the same time, the critical
reflection on commercial hegemonies echoes recent analyses of “data colonialism” [54],
which warn about the dispossession of local knowledge through corporate platforms.
In this context, feminist collaborative mapping positions itself as a counter-hegemonic
practice, combining open data with community-driven values.

In urban studies, the results also align with debates on gendered geographies of public
space. Research in feminist urban geography [54–56] has shown how the symbolic and
material production of cities remains strongly gendered, shaping who is remembered,
where, and under what conditions. Our evidence that female-named streets are often
shorter and more peripheral resonates with this scholarship, pointing to the ways urban
memory reproduces gender hierarchies through toponymy.
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From the educational viewpoint, the project contributes to current discussions on
geography education and the Sustainable Development Goals. As Solem and Boehm
argue [57], geocapabilities and critical spatial citizenship are essential competences for
twenty-first-century education. Likewise, critical pedagogy [58], of place emphasizes the
transformative potential of connecting learning to local environments and social justice. In
this sense, feminist collaborative mapping not only strengthens geographical competences
but also provides concrete pedagogical pathways for integrating SDGs into curricula.

Despite its contributions, this study presents certain limitations. First, the quantitative
focus on street naming excludes other symbolic dimensions of urban space (e.g., monu-
ments, public facilities, or neighborhood names) that also reflect gender biases. Second,
while our analysis concentrated on Spain and Latin America, further comparative research
in other world regions would help contextualize the findings globally. Third, although edu-
cational case studies in Zaragoza and Huesca show strong potential, longitudinal studies
are needed to assess the long-term impact of feminist mapping practices on students’ civic
engagement. Future research could also examine how intersectional perspectives (gender,
race, class) interact in urban toponymy and in participatory mapping practices, enriching
the feminist cartographic agenda.

Overall, this discussion confirms that collaborative mapping is not only a pedagogical
tool for geography education, but also a form of social activism that empowers citizens—
and especially women—to claim their place in urban narratives. By combining data,
visualization, and collective reflection, projects such as those presented in this article
demonstrate that digital cartography can be both a vehicle for social justice and an effective
tool to promote analysis, reflection, and action toward equity in urban planning, both at
local and global scales.

6. Conclusions
This study confirms that collaborative mapping is a powerful tool for challenging the

illusion of neutrality in digital cartography and for making visible gender inequalities in
urban space. Experiences such as Las Calles de las Mujeres, developed by Geochicas OSM,
demonstrate that maps are not merely technical instruments but are also political and social
tools that are capable of revealing structural silences and demand greater equity in the
symbolic representation of cities.

In the educational realm, the participation of trainee teachers in Zaragoza and sec-
ondary school students in Huesca illustrates the pedagogical value of feminist cartography.
Through collaborative mapping, students not only acquire essential key geographical
competences—such as spatial thinking and spatial citizenship— but also engage with
broader frameworks of sustainability and equity. These practices create bridges between
disciplinary learning and civic engagement, showing how collaborative feminist cartogra-
phy can foster critical awareness, stimulate dialogue, and inspire collective responsibility
among younger generations. In this sense, this approach of mapping functions simultane-
ously as a didactic strategy and as a transformative practice for cultivating active, reflective,
and socially committed citizens [1,31,32].

In a broader context, the work of Geochicas OSM forms is part of the trajectory
of feminist cartography, which, for decades, has denounced the androcentric vision of
mainstream cartographic systems and promoted innovative practices of gender-sensitive
data production. Projects such as the one presented in this article and others developed in
different cities worldwide reaffirm the community-driven and open ethos of this approach.
of this movement [25–32]. In doing so, they stand in sharp contrast to dominant corporate
platforms, whose commercial logic often erases local knowledge and obscures structural
inequalities. Feminist collaborative mapping thus positions itself not only as a corrective to
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these exclusions but also as a generator of alternative imaginaries that place gender, equity,
and collective memory at the center of spatial representation.

Our findings confirm our initial hypothesis: feminist collaborative mapping not only
helps to reduce the gender gap in digital participation but also redefines what is represented
on maps and how it is represented. In this sense, it constitutes a pedagogical, social,
and political tool of great scope for advancing towards more inclusive and sustainable
cities, consolidating geography as a key discipline in the formation of critical citizenship.
As Carvalho (2021) points out, the development of critical spatial thinking is essential
for recognizing the limitations of the urban environment and for promoting women’s
empowerment in the construction of truly inclusive cities [59].

Looking forward, the main challenge lies in ensuring that these initiatives move be-
yond symbolic recognition to generate tangible, lasting transformations in urban policies
and everyday practices. Strengthening the dialogue between critical scholarship, pedagogi-
cal innovation, and grassroots community engagement will be essential for consolidating
feminist cartography as both a research agenda and a driver of social change, allowing
women to overcome obstacles in mapping to make significant global contributions [59,60].
Future efforts should aim not only to make women visible in urban toponymy but also to
reshape the very logics through which cities are conceived, governed, and experienced.
By doing so, collaborative mapping can contribute not only to making women visible in
urban toponymy, but also to reshaping the very logics through which cities are produced,
inhabited, and remembered.

Ultimately, feminist cartography is not a descriptive but a transformative practice. It
makes visible gendered absences while exposing the dynamics that shape spatial recog-
nition and participation. By combining open data, community collaboration, and critical
pedagogy, feminist collaborative mapping reclaims the map as an act of epistemic justice—
transforming visibility into agency and linking knowledge production with social change.
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