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Figure 1. Spatial distribution of the average trustworthiness of roads with sidewalk information and sidewalk geometries in Chicago, Seattle
and New York City.

Abstract
Sidewalks play a pivotal role in urban mobility of ev-

eryday life. Ideally, sidewalks provide a safe walkway
for pedestrians, link public transportation facilities, and
equip people with routing and navigation services. How-
ever, there is a scarcity of open sidewalk data, which not
only impacts the accessibility and walkability of cities but
also limits policymakers in generating insightful measures
to improve the current state of pedestrian facilities. As one
of the most famous crowdsourced data repositories, Open-
StreetMap (OSM) could aid the lack of open sidewalk data
to a large extent. However, completeness and quality of
OSM data have long been a major issue. In this paper,
we offer a preliminary study on the availability and trust-
worthiness of OSM sidewalk data. First, we compare OSM
sidewalk data coverage in over 50 major cities in the United
States. Then, we select three major cities (Seattle, Chicago,
and New York City) to further analyze the completeness of
sidewalk data and its features, and to compute a trustwor-
thiness index leveraging historical OSM sidewalk data.

1. Introduction
Sidewalks are arguably the most important pedestrian-

dedicated public spaces. They are the focal point of cities
at the human scale, where the most widely used and en-
vironmentally sustainable form of transportation (walk-

ing/rolling) takes place [1, 2]. Sidewalks can significantly
impact the everyday life of people, specifically for those
relying on such infrastructure as the primary means of ac-
cessing public spaces [3–7] and public transit [8]. Well-
designed sidewalks can also support local businesses and
promote economic activities [9, 10]. Despite their promi-
nent role in various pedestrian-level analysis, the available
public data on sidewalks is significantly scarce and lim-
ited in time and geographical coverage [11]. Ironically,
data collection and monitoring of motorized travel patterns
and infrastructure have been practiced since the 1950s [12],
and the collected data has been extensively used in trans-
portation planning research, while collecting pedestrian-
level data has only recently received some attention [13].
Furthermore, the existing datasets are collected mainly by
resourceful cities, with substantial variation in the extent of
data and attributes, and inconsistent methods from place to
place. Such problems create significant barriers to conduct-
ing comparative studies, or data integration, across admin-
istrative borders [13–15]. Majority of the sidewalk invento-
ries still lack important feature such as width, surface ma-
terials, curb ramps, tactile surface indicators, audio signals,
etc., which are essential for specific mobility needs [15].
This lack of sidewalk data not only affects accessible rout-
ing in cities but also impacts how urban planners and pol-
icymakers could scrutinize mobility issues and the condi-
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Figure 2. Comparing the coverage of sidewalk data in OSM for 54 cities in the US. Left: percentage of roads with sidewalk information.
Right: ratio between sidewalks and roads. The majority of cities have less than 20% of roads with sidewalk information. In addition, only
Seattle and Detroit have a sidewalk to road ratio above 0.4.

tion of sidewalks to make informed decisions [16]. Ongo-
ing projects [4, 17–22] propose to standardize and improve
sidewalk data coverage. Even so, researchers primarily rely
on crowdsourced OpenStreetMap (OSM) data, the largest
geospatial open-data initiative, with data covering not only
streets and roads, but also buildings, points of interest, and
other geographic entities [23].

Considering OSM’s importance in sidewalk studies, our
primary goal is to assess the coverage and trustworthiness
of OSM sidewalk data. While previous studies [24,25] have
assessed completeness of sidewalks, we propose to also as-
sess the trustworthiness of the data by analyzing its history
and provenance. Concretely, we compare the sidewalk cov-
erage of OSM in 54 major cities in the United States and
further expand our analysis in three major cities (Seattle,
Chicago and New York City) with the spatial trustworthi-
ness of the data. We then highlight possible research direc-
tions to mitigate some of the identified problems.

2. Related Work
OSM data has been used in various studies spanning

different fields, including routing [26, 27], location-based
services [28–30], traffic and transportation [31–34], energy
modeling [35, 36], population estimation [37, 38], 3D city
modeling [39–41], land cover use [42, 43], and emergency
response management [44, 45]. Ongoing initiatives to im-
prove sidewalk data, including Accessmap [18] and Open-
Sidewalks [17], also utilize data from OSM. However, qual-
ity of OSM data has always been a major concern for both
research and industrial purposes [46–54]. To tackle this
problem, studies have been conducted to evaluate the qual-
ity and completeness of OSM data, focusing on different en-
tities, such as roads [55–57], buildings [49, 50], and points
of interest [58]. Properly assessing the quality of OSM
data is a challenge, given that traditional approaches rely
on the availability of official data (though even such data
might have problems, including slow update rate). Alterna-
tive approaches then analyze the evolution of the data itself,
assessing how the number of users editing, confirmations
from different users, number of versions and rollbacks con-

tribute to the quality of OSM data [59–66]. Considering
this, we propose to evaluate the use of trustworthiness as an
index for OSM sidewalk data.

3. Study Area and OpenStreetMap Data
Between 2001 and 2019, the US built-up land - build-

ings, roads, and other infrastructures - increased by more
than 14,000 square miles of new developments [67]. Today,
more than 80% of the US population (around 309 million
people) lives in urban areas [68]. Subsequently, there has
been a growth in the availability of OSM data across the US,
capturing its complex and diverse built environment. Our
study first analyzes the availability of OSM sidewalk data
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Figure 3. Growth of OSM sidewalk data in Chicago, Seattle, and
NYC over the years. Top: growth of roads with sidewalk informa-
tion. Bottom: growth of sidewalk / road ratio.
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Figure 4. Coverage of sidewalks and roads with sidewalk info in Chicago, Seattle, and New York City (from left to right). Seattle OSM
has comparably higher percentage of sidewalk geometries and roads with sidewalk information mapped than the other two cities. Also,
Neighborhoods like Chicago Loop, Downtown Seattle, and Manhattan’s Lower East Side have good sidewalk coverage. On the other hand
Uptown, View Ridge, and Canarsie neighborhoods only have a handful of mapped sidewalk geometries.

(Section 4), followed by an analysis on the trustworthiness
of the data (Section 5). First, we begin with an overview of
the structure of the OSM data and how we use it.

The OSM data model is built upon three basic elements:
nodes (points in space), ways (linear features and bound-
aries), and relations (multi-purpose entities that define re-
lationship between two or more elements – nodes, ways,
and/or other relations). OSM elements have tags attached to
them that describe different physical features on the ground
(e.g., roads, buildings). For example, ways that have the
highway tag are used to define highways, roads, streets, or
paths. In this paper, high and road are used interchangeably.
In our analyses, we focus on sidewalks and paths. In OSM,
these features can appear as:

1. Sidewalk as a refinement to a highway: The side-
walk is a property of an existing road. Elements with
highway=* + sidewalk=[both,right,left,yes]

2. Sidewalk as a separate way: The sidewalk is de-
scribed as its own separate geometry. Elements with
highway=footway + footway=sidewalk

In this paper, we make a distinction between the two
types, given that sidewalk geometries offer a more spatially
accurate representation of the pedestrian environment [69].
Figure 2 presents the coverage of sidewalk data in OSM
for 56 cities, considering both sidewalks as a refinement
to a highway and sidewalks as separate ways (i.e., distinct
geometry). Even though there has been a growth in the
availability of OSM sidewalk data over the years (Figure
3), there is still a lack of data regarding this pedestrian in-
frastructure.

4. Coverage of OSM Sidewalk Data
In our work, we measure the object and attribute cov-

erage of OSM sidewalk data. For the object-level analy-
sis, we evaluated the spatial coverage of the following side-
walk categories: roads without sidewalk information, roads
with sidewalk information, footway and sidewalk geometry.

Figure 4 shows the coverage of each category in Chicago,
Seattle and New York City. We can notice how Seattle’s
data surpasses the other two cities in terms of roads with
sidewalk info (19.56%), and sidewalk to road ratio (0.4).
Table 1 illustrates the statistics of OSM sidewalk data for
all three cities, with Chicago and NYC both having a very
low percentage of roads with sidewlak information (respec-
tively 0.55% and 0.04%). Also noteworthy is that there are
several regions in these cities with almost no sidewalk data
(e.g., Uptown, View Ridge, and Canarsie).

For the attribute-level analysis, we assessed the number
of additional attributes available in OSM sidewalk geome-
tries (e.g., surface material, width, wheelchair accessibil-
ity). These features are of great importance in routing and
navigation for people with mobility or vision impairments.
Figure 5 shows the availability of different features in the
chosen cities. The most commonly present feature in all
three cities (surface material) varied between 40.5% in Seat-
tle, 27% in NYC, and less than 10% in Chicago. Some of
the attributes (such as kerb, smoothness, and width) were
almost non-existent in all three cities.

5. Trustworthiness of OSM Sidewalk Data
An important challenge in assessing the quality of OSM

data is the lack of official data. Previous studies have then
proposed to analyze the evolution of the data itself (history
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Figure 5. Availability of OSM sidewalk attributes in Seattle,
Chicago, and New York City. Surface material is the most com-
monly available feature in all three cities whereas kerb, smooth-
ness and width are almost non-existent.
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Table 1. Coverage of OSM sidewalk data for selected cities.

City # of roads
# of sidewalk
geometries

# of roads
with sidewalk info

Percentage of roads
with sidewalk info (%) Sidewalk to road ratio

Chicago 134,598 17,492 746 0.55 0.12
Seattle 44,013 17,487 8,610 19.56 0.40
New York City 180,255 49,736 6,311 0.04 0.28

and provenance) [63, 65, 66], evaluating edit history [59],
number of editors [60], number of rollbacks and direct con-
firmations from different users [61]. In our work, we make
use of Alghanim et al.’s approach [66] to compute a trust-
worthiness index of OSM sidewalk data, based on direct, in-
direct and temporal components. Following their approach,
trustworthiness is defined as follows:

T (fi) = wd ∗Tdir(fi)+wi ∗Tind(fi)+wtime ∗Ttime(fi)

where Tdir(fi), Tind(fi) and Ttime(fi) are the direct, in-
direct and temporal indicators of the i − th version of fea-
ture f , and wdir, wind, and wtime are weights balancing the
components (0.5, 0.25, 0.25, respectively). A direct indi-
cator depends on the feature version historical information.
An indirect indicator models contributions that do not di-
rectly depend on the current feature version, but its neigh-
boring spatial features. A temporal indicator models the
impact of time on a feature trustworthiness, i.e., the longer
a feature persists, the higher the chances it actually matches
the real feature. For a more detailed discussion, we refer the
reader to Alghanim et al. [66].

Figure 6 shows the trustworthiness index distribution for
both roads with sidewalk information and sidewalk geome-
tries, and Tables 2 and 3 highlight the percentage with high
trustworthiness. Given these preliminary results, not only
sidewalk coverage might be an issue, but also the trustwor-
thiness of this data.
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Figure 6. Distribution of trustworthiness index of roads with side-
walk information and sidewalk geometries in Chicago, Seattle, and
New York City.

Table 2. Distribution of trustworthiness index of roads with side-
walk info.

City T-index < 0.5 (%) T-index ≥ 0.5 (%)
Chicago 75.64 24.36
Seattle 72.31 27.69
NYC 75.27 24.73

Table 3. Distribution of trustworthiness index of sidewalk geome-
tries.

City T-index < 0.5 (%) T-index ≥ 0.5 (%)
Chicago 90.23 9.77
Seattle 78.09 21.91
NYC 83.0 17.0

6. Discussion and Future Work
In this study, we take steps towards understanding the

quality OSM sidewalk data and evaluating both its cover-
age and trustworthiness, going beyond previous studies that
only focused on coverage. The significance of sidewalks
to everyday life of urban dwellers coupled with the lack of
publicly available datasets describing their locations and at-
tributes, underscore the importance of standardized datasets
such as OSM, specifically in the absence of authoritative
data. Although preliminary, our goal is to shed light on
the availability of OSM sidewalk data, as well providing a
method to analyze whether and to what extent the available
OSM sidewalk data can be trusted. For example, our results
show that even among the major and often resourceful cities
in the US, there is a significant lack of OSM sidewalk data
(Figure 2). Among the 54 cities analyzed, only 11% have
more than 10% of their roads tagged with sidewalk informa-
tion, and 80% of cities fall below 5%. In Orlando, ranked
first, only 37% of the roads have any sidewalk-related tags.

Regarding attributes in the three selected cities, surface
material has the highest availability, with 40.4% of Seat-
tle’s sidewalks, 26.9% of NYC’s, and 6.6% of Chicago’s
sidewalks having this information. The remaining attributes
were found in insignificant quantities or were absent in the
select cities. This analysis further illustrates the inadequacy
of the existing data in supporting comprehensive analysis of
sidewalks [70]. In future work, we plan to further evaluate
the measures adopted in this study, using authoritative data
to validate the actual trustworthiness of the data. We will
also investigate new techniques to extract important side-
walk attributes, such as slope, width and smoothness.
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