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Abstract: This paper is an Editorial for the Special Issue titled “OpenStreetMap as a multidisciplinary
nexus: perspectives, practices and procedures”. The Special Issue is largely based on the talks
presented in the 2019 and 2020 editions of the Academic Track at the State of the Map conferences.
As such, it represents the most pressing and relevant issues and topics considered by the academic
community in relation to OpenStreetMap (OSM)—a global project and community aimed to create and
maintain a free and editable database and map of the world. In this Editorial, we survey the papers
included in the Special Issue, grouping them into three research perspectives: applications of OSM
for studies within other disciplines, OSM data quality, and dynamics in OSM. This survey reveals
that these perspectives, while being distinct, are also interrelated. This calls for the formalization of
an ‘OSM science’ that will provide the conceptual grounds to advance the scientific study of OSM,
not as a set of individualized efforts but as a unified approach.

Keywords: OpenStreetMap; perspectives; practices; procedures

OpenStreetMap (OSM) has emerged as a global project and community operating
with the objective of creating and maintaining a free and editable database and a map of
the world based on the contributions of volunteer mappers [1]. With its database including
almost 7.5 billion data points (nodes), contributed by approximately 1.8 million users
as of March 2022 [2], it is perhaps the most accomplished example of a crowdsourced
geoinformation project and of the concept of volunteered geographic information [3]. As
such, it has attracted considerable attention from multiple actors, including industries,
governments, and humanitarian organizations [4–6]. OSM was also widely used to address
the COVID-19 pandemic response [7]. Unsurprisingly, the academic community has also
shown a longstanding interest in OSM, documented in several recent review papers [8–10].
One expression of this interest is the establishment of the OSM science mailing list on
17 January 2018 [11], which is dedicated to correspondence about academic research related
to OSM. To the best of our knowledge, this is the sole use of the term OSM science outside
of informal conversations (an impression confirmed by a Google Scholar search of the
terms “OpenStreetMap science” or “OSM science” [12]). While calling the study of OSM a
new ‘science’ (i.e., a scientific discipline or approach) may be slightly excessive, it certainly
marks an emerging field distinct with its focus on the OSM project, data, contributors,
community, and applications.

This Special Issue (SI), titled “OpenStreetMap as a multidisciplinary nexus: perspec-
tives, practices and procedures” [13], is an attempt to exemplify the richness and diversity
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of the field, showcasing cutting edge OSM research (the first attempt since the publica-
tion of the book “OpenStreetMap in GIScience” in 2015 [14]). It was conceived during
the preparations for the State of the Map (SotM) 2019 conference, i.e., the annual global
meeting of the OSM community [15]. The 2019 SotM, which took place in Heidelberg,
Germany, included the second edition of an academic track dedicated to scientific studies
on OSM [16]. The initial intention was that the SI will incorporate papers based on the
talks included in the track. Eventually, the invitation was extended to participants of the
third edition of the track at the 2020 SotM (held online due to the COVID-19 pandemic)
and also to scholars who did not attend the conference. Hence, the 14 papers included
in the SI do indeed represent the most pressing and relevant issues and topics in relation
to OSM considered by the academic community today. As the title of the SI indicates,
this is not a homogenic collection. In terms of the identity of authors, the papers vary
in terms of authors’ disciplines, their geographic locations (with authors located in four
of the five inhabited continents), and gender. The SI is especially inclusive in this latter
sense with four papers having a female as a first author and a total of eight having at least
one female author (57%, which was much more than the 28% found by [17]). In terms of
content, the papers vary in relation to the three P’s appearing in the SI’s title: perspectives
(what issue is being studied), practices (what is the approach for studying the issue), and
procedures (how the approach is being implemented). This heterogeneity is characteristic,
in general, to OSM studies, as shown by a review of OSM-related publications included
in this SI [10]. Below we survey the papers included in the SI (grouped by perspective),
review the practices and procedures within each group, and discuss the meaning of OSM
science emerging from this survey.

Perspective 1—Applications of OSM data: This group of papers utilize OSM data for
investigating issues within the scope of specific disciplines or research areas. For example,
Feldmeyer et al. [18] use machine and deep learning approaches with OSM data to de-
velop socio-economic indicators for a number of variables, including unemployment and
migration. Thus, OSM becomes a very valuable source of data and the authors conclude
that OSM has “untapped potential for knowledge generation” (page 13). The usefulness
of OSM for assessing living conditions and monitoring their progress over time is also
exemplified by Van den Hoek and his colleagues’ four-year study [19], which explores
how OSM data can help to assess the Sustainable Development Goals (SDGs) defined by
the United Nations. After collecting OSM data in 28 refugee and 26 nearby non-refugee
settlements in Uganda, the authors used OSM tags and editing history data as input for a
model which assesses 11 out of the 17 SDGs, relevant to poverty and hunger, clean water
and sanitation, education, gender equality, peace and justice, and so on. The utility of
OSM is perhaps most evident in the representation of areas such as refugee camps, which
are not well mapped in other platforms. Hence, it is not surprising that utilizing OSM in
the context of informal settlements seems to be a common practice, with Soman et al. [20]
producing a worldwide detailed mapping of informal settlements by using OSM road
network and building footprint data to delineate land parcels and street blocks and to flag
land parcels inaccessible to their respective street blocks as informal settlements. This also
helps to identify the minimal road network extension required for connecting these blocks
and parcels to critical services, hence offering practical solutions for local authorities.

A common theme among several papers under this perspective perhaps represents a
new and emerging practice within OSM science, i.e., that which incorporates OSM data into
advanced computational models, and specifically into machine learning (ML) approaches.
Another related practice is the fusion of OSM and remote sensing (RS) data to produce
more accurate datasets via ML methods. For example, Brauchler and Stoffels [21] develop
a methodology that combines geographic object-based image analysis (GEOBIA) with
OSM data to derive accurate forest-type maps. The authors show that the method can
be extended to provide similar results in other geographic areas and can be extended
based on the collaborative nature of OSM to feed information back to the database and
update the leaf type of existing forest patches. Similarly, Ludwig et al. [22] propose a
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methodology for fusing OSM and Sentinel-2 imagery data to improve the estimates of
public urban green spaces by using context indicators, such as accessibility to green spaces,
to counterbalance potential inconsistencies and incompleteness in the underlying data. Yet,
the relationship between OSM data and RS/ML is not a one-way street. In a similar way to
using OSM data for enhancing RS via ML, RS and ML can contribute to mapping processes,
as Albrecht et al. [23] show in their application of artificial neural networks to vertical aerial
photographs for identifying OSM data that can benefit from an update. Generated through
the big geospatial data platform known as Physical Analytics Integrated Repository and
Services, the output of this deep learning technique highlights areas where OSM data
should be updated and recommends tags to perform such an update to OSM contributors.

Perspective 2—OSM data quality: One question that underlies all of the studies that
center on applications of OSM is whether the data are good enough for a specific purpose.
Sometimes this question is implicit within the work; however, at times, this is asked
explicitly, as in the case of the paper by Bustamante and colleagues [24] who assess the
fitness of OSM data for tourism applications by extracting tourism-related indicators
(e.g., number of hotel rooms and ATMs) from OSM, finding that compared to data generated
by the authoritative World Economic Forum organization, OSM data provide a fairly
accurate picture of official tourism statistics. This issue of fitness for use relates to the wider
issue of data quality, which is a primary thread within OSM science and a key point of
interest for a second cluster of papers in this SI. Despite the extensive literature on the
matter, these papers present several innovations in terms of practices and procedures. This
can be witnessed in the paper by Seto et al. [25] who uniquely provide a quantitative and
qualitative analysis of OSM Notes data and also uncover regional differences in the use of
notes, thus demonstrating how insights regarding practices of quality management can be
garnered from these data.

The two papers mentioned above follow the two most common practices in OSM
data quality analysis: extrinsic analysis [24], i.e., comparing OSM data with external
datasets, and intrinsic analysis [25], which develops endogenous measures that determine
quality indirectly based on trends in the data (e.g., seeing saturation in the number of
contributions over time as an indication for data completeness). The practice of extrinsic
analysis is also followed, to a certain extent, by Yeboah et al. [26] who present an innova-
tive experimental framework which compares data produced during a stage of remote
mapping (mapping based on satellite imagery) to data produced at a later stage of on-the-
ground mapping, showing that data completeness relates to morphological complexity.
Madubedube et al. [27], on the other hand, present an intrinsic quality analysis using
patterns identified in the data through unsupervised learning which provide insights re-
garding their quality, e.g., “that the behavior of a small group of active contributors makes
it possible to characterize the quality of an entire datasets” (page 14) due to participation
inequality. Klonner et al. [28] also follow an intrinsic approach, yet the authors focus in this
paper not only on quality analysis but also on the communication of results to end-users.
They present the Sketch Map Tool, which relies on OSM data to perform multiple opera-
tions required for participatory mapping, including intrinsic data quality analysis. Results
are communicated to project managers through a traffic light system accompanied by a set
of automatically generated comments and recommendations.

Perspective 3—Dynamics in OSM: The group of papers discussed above, and espe-
cially [26,27], show how the dynamics within data collection procedures and within the
OSM community impact the project. Given this, it is not surprising that the science com-
munity also engages with these dynamics, even independently from data quality issues.
An example of that in this SI is the paper by Juhász et al. [29] which fills in an important
gap in the literature by exploring cartographic vandalism through a data-driven study. The
paper identifies acts of carto-vandalism in OSM that originate from players of the Pokémon
GO smartphone game, with the discovery that most vandals do not sustain their harmful
activity in the long run and that the OSM community is getting more efficient in recognizing
and fixing vandalism. Schott et al. [30] offer another account of OSM dynamics through
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their analytical framework which allows tracing the effects of community happenings
on the behavior of mappers. By analyzing behavioral changes in terms of engagement
and skill, digital locations (which regions are mapped and their relation to the mapper),
and community involvement, the authors find a significant similarity between the type of
the happening (i.e., remote mapathon or field mapping party) and the mapping practices
followed by newcomers who continue to contribute after it. The final contribution to the
SI [10] also relates to the issue of dynamics, while also illuminating a previously unexplored
aspect of it—the relationship between the OSM mapping community and the OSM science
community. Through a literature review and several in-depth interviews, the authors find
that the way OSM is perceived and studied is related to the extent of engagement of the
researcher with the mapping community. This engagement is found to be facilitated by a
set of bridges (e.g., mapper colleagues, community resources) but also inhibited by barriers
(communication style and channels, objectivity as a scientific value) which may limit one’s
understanding of OSM, hence stressing the need for triangulation, i.e., validating one’s
knowledge through multiple sources, when studying OSM or publishing studies about it.

This message resonates well with the overall image emerging from the survey of the
three perspectives above—while each perspective is distinct, it is not independent from the
others with clear interrelations existing between them: utilizing OSM data first requires
an understanding of their quality (and quality may be part of the application, as showed
in [28] or may be improved through applications of other data [23]); quality needs to be
interpreted in light of the dynamics of the data production process through increased
engagement; and understanding dynamics, e.g., through increased engagement, may lead
to a refocusing of the scientific effort. Conceptualizing the study of OSM as ‘OSM science’
may provide utility in this context by framing OSM-related scientific studies not as a set of
individualized efforts but as a unified approach with shared objectives and concerns that
can be formalized through dedicated theoretical frameworks relevant even for novice and
incidental OSM researchers. For this to happen, the full range of OSM science needs to be
represented and understood. We hope that this Editorial and the SI will prove to be a step
forward in this direction.

We wish to end this Editorial by thanking the participants of State of the Map’s
Academic Track across the years, to the authors of all papers considered for this SI (including
those eventually not included in it), to the reviewers participating in the evaluation of these
papers, and to the ISPRS International Journal of Geo-Information for providing the stage and
space for this SI. Finally, we take this opportunity to express our deepest appreciation and
gratitude to the OSM community for their volunteer efforts to the provision of an accurate
and complete representation of our world, and for promoting the value of open data.

The Editors,
Yair Grinberger, Marco Minghini, Levente Juhász, Godwin Yeboah, and Peter Mooney

Funding: This research received no external funding.
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