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Transport Findings

The recent influx of electric scooters (e-scooters) has left cities scrambling to
answer how to best to regulate them. To help inform policymaking, we studied e-
scooter riding behavior through observations of speed and rider distractions.
Observations show e-scooter riders travel faster on streets and slower on sidewalks
and slightly slower than cyclists on streets. Additionally, few e-scooter riders wear
helmets, and some may be distracted by headphones but not by handling
cellphones.

research question and hypothesis
In this study, we were interested in how e-scooter users physically behave as
they ride, and how that compares to other users. Currently, while policy makers
are concerned about rider behavior and may make assumptions about their
behavior, there is a lack of data describing the actual behavior of e-scooter
riders. For our purposes, e-scooters are motorized versions of standing kick
scooters, which are comprised of a long narrow platform, rolling on two
wheels, with handlebars.

Safety has been a prominent concern in policy debates over e-scooters (Lazo
2018a; Holder 2019; Sikka et al. 2019). Thus, we were particularly interested in
looking at rider behaviors that relate to safety such as speed, the use of helmets,
and potential distracted riding.

We hypothesized that e-scooter riders may be similar to bicyclists and other
low-speed devices. If observations reveal e-scooter behaviors are in-fact similar
to other modes, it may point to similar policy measures for e-scooters as other
devices.

methodology
We observed 330 e-scooter riders in a case study area of downtown San Jose,
California, United States, between October 2018 and February 2019. This
included 110 observations each on streets, sidewalks, and a mixed-use path
(pedestrians and cyclists allowed, no automobiles) (see Figure 1). For
comparison, 110 observations of cyclists were observed on streets only.
Sidewalk/street observations took place on Santa Clara Street, a main
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Figure 1. Observation Locations

thoroughfare through downtown with prevalent e-scooter traffic. Mixed-use
path observations occurred on a stretch of 7th Street through San Jose State
University that is closed to vehicular traffic, a rare example of a mixed-use path
in downtown.

For speed, we measured the "space-mean speed" or the average speed as
calculated through the measurement of the travel time for a rider to pass
through an observation area of a known distance (Holdener et al. 1998). Our
observation zones measured between 36.9 – 38.1 meters (m) [121 and 125 feet
(ft)] in length delineated using natural checkpoints (e.g. poles, trees, pavement
markings). Times were measured in real time using a smartphone stopwatch
app. Similar methods were used by FHWA (2004), Birriel, Pernia, Lu, and
Petritsch (2001), and Fang and Handy (2017), to measure speed of multiple
mixed-use trail users, in-line skaters, and skateboarders, respectively. At the
time of observation, e-scooter companies operating in San Jose were stating
that their devices were limited to a maximum speed of 24.1 kph (15 mph)
(Curry 2018; Lazo 2018b).

Additionally, we also recorded whether users wore helmets and whether riders
engaged in a number of potential distracted behaviors, such as the use of cell
phones and headphones.
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Table 1. Differences in E- Scooter Speeds Across All Facilities

SidewalkSidewalk
(n = 110)(n = 110)

MixMixed-Use Ped-Use Pathath
(n = 110)(n = 110)

StreetStreet
(n = 110)(n = 110)

Average Speed 14.3 kph (8.9 mph) 15.5 kph (9.6 mph) 17.1 kph (11.1 mph)

Standard Deviation 3.1 kph (1.9 mph) 3.1 kph (2.7 mph) 2.6 kph (1.6 mph)

Minimum 6.9 kph (4.3 mph) 6.4 kph (4.0 mph) 11.1 kph (6.9 mph)

15th Percentile 11.3 kph (7.0 mph) 10.9 kph (6.8 mph) 16.1 kph (10.0 mph)

50th Percentile 15.3 kph (9.5 mph) 15.1 kph (9.4 mph) 18.8 kph (11.7 mph)

85th Percentile 18.3 kph (11.5 mph) 19.6 kph (12.2 mph) 20.8 kph (12.9 mph)

Maximum 20.4 kph (12.7 mph) 25.9 kph (16.1 mph) 25.9 kph (16.1mph)

*kilometers per hour (kph), miles per hour (mph)
Comparisons:
t-test (Street vs. Sidewalk): p = <0.01
t-test (Street vs. Mixed-Use Path): p = 0.04
t-test (Sidewalk vs. Mixed-Use Path): p = <0.01
t-test (Has Pedestrians [Sidewalk & Mixed-Use Path] vs. No Pedestrians [Street]): p = <0.01
ANOVA (Street vs. Sidewalk vs. Mixed-Use-Path): p = <0.01

findings
riders travel faster on streets, slower on sidewalks, between 6.4 and
24.1 kph

Rider speed varied by facility, with users traveling significantly slower when
mixed with pedestrian traffic. Riders traveled on average 17.9 kilometers per
hour (kph) [11.1 miles per hour (mph)] on streets, 14.5 kph (8.9 mph) on
sidewalks, and 15.5 kph (9.6 mph) on mixed-use paths (see Table 1). In other
words, riders traveled fastest on streets and slower on sidewalks and mixed-
use paths. Furthermore, comparing the two pedestrian facilities, riders traveled
faster on the wider mixed-use path versus the narrower sidewalks.

The lowest measured travel speed observed was 6.4 kph (4.0 mph), marginally
faster than that of an adult walking (Knoblauch, Pietrucha, and Nitzburg
1996). The highest measured speed of 25.9 kph (16.1 mph) exceeded the
advertised 24.1 kph (15 mph) maximum speed of these devices. This may
indicate an apparent margin of error when attempting to govern device speeds
or a potential error in our measurements, however our time measurements
would need to be off by 5.3 seconds to result in an observation 1.8 kph above
the stated cap. While the fastest riders were at (and slightly above) the stated
maximum speed, the average speeds on the three facilities were 59, 64, and 74
percent of the maximum.

Noland (2019) also explored e-scooters and speed in Louisville, Kentucky. In
contrast to this study, Noland calculated "trip speed" based on the total length
and total duration of a scooter trip, which presumably includes time stopped.
Our observations only include riders in motion and thus reflects the "cruising
speed" rather than the trip speed of riders.
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Table 2. Differences in Average Speed by Facility Type and Gender

Average Speeds by Location
Female
(n = 79)

Male
(n = 251)

Sidewalk (n=110) 12.9 kph (8.0 mph) 15 kph (9.3 mph)

Mixed-use path (n=110) 14.6 kph (9.1 mph) 16 kph (9.9 mph)

Street (n=110) 18.2 kph (11.3 mph) 17.9 kph (11.1 mph)

Percent Decrease in Speed From… Female Male

Street → Mixed-Use Path 17% 11%

Street → Sidewalk 29% 23%

Percent Increase in Speed From… Female Male

Sidewalk → Mixed-Use Path 14% 6%

Mixed-Use Path → Street 24% 12%

Sidewalk → Street 41% 20%

*miles per hour (mph), kilometers per hour (kph)

males ride faster, vary less by facility

On all three facilities, male riders traveled faster than females. For both genders,
riders were faster on streets than on mixed-use paths than on sidewalks.
However, the variance by facility was more pronounced among female riders
(see Table 2).

Of note, male riders were also faster than females in other similar modes of
micromobility. Birriel et. al (2001), found that male in-line skaters were faster
than females, while Fang and Handy (2017) found that male cyclists rode faster
than females.

e-scooters riders travel slightly slower than cyclists

Comparing e-scooters on streets with cyclists on the same facility, we found
that e-scooter riders traveled significantly slower than cyclists, 17.9 kph on
average versus 19.6 kph (11.1 mph versus 12.2 mph) respectively. Figure 2
shows a comparative histogram of e-scooters and bicyclists in our street
observation zone.

Table 3 shows the speed results from this study compared with other modes of
transportation. Notably, the average e-scooter on a sidewalk is approximately
2.6 times faster than a younger adult pedestrian walking. Additionally, e-
scooters observed here travel at similar speeds to other micromobility devices
such as electric personal assist mobility devices (EPAMDs) [e.g. Segways], and
human-powered skateboards.
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Figure 2. Distribution of Bicyclist and E-Scooter Riders Speeds on Street
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Table 3. Speeds of Pedestrians, Cyclists, and other Micro-Mobility Devices

Mode/device N Average speed
Range
(15th-85th Percentile)

Source

E-scooters

110 14.3 kph (8.9 mph) 11.3 – 18.5 kph (7.0 – 11.5 mph) This study

110 15.5 kph (9.6 mph) 10.9 – 19.6 kph (6.8 – 12.2 mph) This study

110 17.1 kph (11.1 mph) 16.1 – 20.8 kph (10 – 12.9 mph) This study

Bicycles

110 19.6 kph (12.2 mph) 15.4 – 24.3 kph (9.6 – 15.1 mph) This study

367 17 kph (10.6 mph) 11 kph - 22 kph (7.0 mph – 13.7 mph) FHWA, 2004

100
18.7 kph
(11.6 mph)

14.5 kph – 22.9 kph (9 mph – 14.2 mph) Fang and Handy, 2017

Electric bicycles
(Streets)

1,594 22 kph (13.6 mph) n/a Lin et al., 2008

Pedestrians,
walking

3,458 5.4 kph (3.4 mph) 2.0 – n/a kph (1.25 – n/a mph) Knoblauch, Pietrucha, and Nitzburg, 1996

3,671 4.5 kph (2.8 mph) 1.6 – n/a kph (0.97 – n/a mph) Knoblauch, Pietrucha, and Nitzburg, 1996

Pedestrians,
jogging
(young adults)

115 11.0 kph (6.8 mph) n/a Barreira, Rowe, and Kang, 2010

In-line skates

741 15.9 kph (9.9 mph) 11.5 – 20.3 kph (7.1 - 12.6 mph) Birriel, Pernia, Lu, and Petritsch, 2001

53 16 kph (9.9 mph) 12 – 23 kph (7.5 – 14.3 mph) FHWA, 2004

Kick scooters
(mixed-use path)

22 12 kph (7.5 mph) 9 - 15 kph (5.6 mph – 9.3 mph) FHWA, 2004

Skateboards
(mixed-use path)

100
15.6 kph
(9.7 mph )

12.9 – 18.3 kph
(8.0 - 11.4 mph)

Fang and Handy, 2017

EPAMDs
[e.g. Segways]
(mixed-use path)

4 15 kph (9.3 mph) 14 – 17 kph (8.7 mph – 10.6 mph) FHWA, 2004

Sidewalks

Mixed-use paths

Streets

Streets

Mixed-use path

Mixed-use path

Younger (13-64)

Older (65+)

Mixed-use paths and streets

Mixed-use path



helmets uncommon among e-scooter riders

Only two percent of e-scooter riders observed wore helmets. All but one of
those observed wearing a helmet was riding on the street, although even there,
only 5.5 percent of riders wore helmets. Comparatively, 56.4 percent of
bicyclists we observed on streets wore helmets. The difference in helmet use
between e-scooter riders and bicyclists is an interesting question for future
research. Potential factors might include differences in perceptions of safety by
device or differences in behavior between users of shared devices (e-scooters)
and private owners (bicyclists) in the observation area.

e-scooter riders are less distracted by cell phones, found using
headphones

Travelers being distracted by cell phones is often-cited as a problem for many
modes of transportation, yet only one e-scooter rider was found holding a
smartphone. Even then, the rider traveled slower than most [8.5 kph (5.3
mph)], a finding similar to that of bicyclists observed using cell phones (De
Waard et al. 2010). Comparatively, De Waard, et al. (2010) found
approximately 2.2 percent of bicyclists talking on their cell phones, while Fang
and Handy (2017) found that four percent of skateboarders looked at a cell
phone. Thus, e-scooter riders are apparently less distracted by cell phones
compared to other modes. This may reflect that e-scooters, as currently
designed, generally require two hands to operate and control.

Sixteen percent of riders were observed wearing headphones (possibly linked
to music or a cell phone). Wolfe et. al. (2016) similarly found 17.7 percent of
cyclists wore headphones while cycling.
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