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Executive Summary
This study was commissioned by Revel Transit to as-

sess the system’s safety and recommend improvements 
for operations in New York City.

Revel Transit operates a growing fleet of dockless, 
shared electric mopeds. Launched in 2018 in Brook-
lyn, New York, Revel’s mopeds are now found on the 
streets of New York City; Austin, Texas; Miami, Flori-
da; Washington, DC and Oakland, California.

During the period between July and December 2019, 
Revel provided 884,140 rides. Of those, only 155 inci-
dents resulting in injury or property damage occurred 
(approximately 17.5 incidents per 100,000 rides).

Revel’s high safety record is achieved through the 
company’s three key pillars of safety:

1. Iterative improvements: By assessing the 2018-
2019 pilot and reconfiguring the vehicles and app, 
Revel demonstrated a commitment to continuous 
upgrades toward safety.

2. Functional control: Revel excels at building a safe 
vehicle environment, including speed throttling, 
helmet requirement, and inclusion of insurance, at 
a higher rate than peer shared micromobility pro-
viders.

3. Rider monitoring: Key to maintaining Revel’s 
service, the company continuously monitors their 
users to ensure safe riding. Between June 1, 2019 
and March 5, 2020, the company cited 4,274 users 
for 5,976 violations. The vast majority of viola-
tions (95%) were failures to end the ride correctly, a 
non-safety-related error.

During the study period, Revel riders were involved 
in 155 incidents involving property damage or injury. 
Of those incidents, three resulted in broken bones, 55 in 
minor injury/bruises, 58 with no visible injury, and 39 
in property damage only. The incident rate highlights 
Revel’s learning curve: approximately 17% of incidents 
were reported by first time riders; approximately 30% 
were by riders who had used Revel five or fewer times.

Because shared mopeds are unique and novel in 
New York and many U.S. cities, Revel lacks sufficient 
peers for comparisons in safety. New York State consid-
ers mopeds to be “lightweight motorcycles,” and cate-
gorically groups them with a more widely used, and far 
less safe, mode of transportation. Revel’s lack of more 
significant incidents stands out in comparison to other 
modes, particularly motorcycles. During the same time 
period and study area, motorcycles were involved in 375 
crashes, resulting in 231 injuries and 3 deaths.

Revel’s rider behaviors tended toward safer streets, 
avoiding truck routes and higher-speed roads. In ad-
dition, although Revels can travel up to 30 miles per 
hour, the average speed of all rentals was 12.3 miles per 
hour. The route preferences and behaviors indicate rid-
ers’ interest in safety.

As a result of this study, several recommendations 
were made for improvements to driver education, be-
havior and usage. Key recommendations are:

1. Require driver safety training through the app or 
website, and consider requiring in-person lessons, 
to alleviate first-time rider issues.

2. Develop a direct channel for public reports of reck-
less riding, including photos or videos to help assess 
the situation, by phone, email and social media.

3. Ensure that riders are wearing the required helmets 
through sensors or other technological solutions.

Revel mopeds remain unique and novel in New 
York and many U.S. cities, without a true category of 
peers for comparison. This study has found that both 
on its own and among other providers, Revel offers a 
safe mode of travel. However, based on the greenness 
of the service, it is likely that Revel riders will have more 
incidents going forward: the recommendations above 
serve as guidance for mitigating at least some of these 
circumstances. Overall, Revel should stay the course of 
pursuing safety across its three main pillars: iterative im-
provement, functional control, and rider monitoring. 
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Revel Transit operates a growing fleet of dockless, 
shared electric mopeds. Launched in 2018 in Brook-
lyn, New York, Revel’s mopeds are now found on the 
streets of New York City; Austin, Texas; Miami, Flori-
da; Washington, DC and Oakland, California.

Because shared mopeds are unique and novel in 
New York and many U.S. cities, Revel lacks sufficient 
peers for comparison. The mopeds are compared, un-
evenly, against motorcycles, e-scooters or e-bikes when 
considering usage levels, efficiency and mileage. Most 
notably, Revel has not been thoroughly evaluated in 
terms of safety. Because New York State considers mo-
peds to be “lightweight motorcycles,” the mopeds are 
categorically grouped with a more widely used, and far 
less safe, mode of transportation. To wit, during the pe-
riod between July and December 2019, Revel provided 
884,140 rides. Of those, only 155 incidents resulting 
in injury or property damage have occurred (approxi-
mately 17.5 incidents per 100,000 rides). Revel’s per-
formance so far in New York City indicates a higher 
safety rate than other modes.

The purpose of this study is to consider the safety of 
Revel mopeds, both in practice and in comparison to 
other modes of transportation in New York City. The 
report will analyze Revel’s operations, regulations, rid-
er behaviors, and safety record compared to other New 
York City modes. Recommendations will be made for 
improvements to driver education, behavior and usage.

Revel Ridership
Revel launched in Brooklyn and Queens, New York 

in June, 2019. The system has grown to 78,787 riders* 
for its 1,600 mopeds in New York. Revel account-hold-
ers skew male and in the 25-34 age range (Figures 1 &2).

The figures above relate to active account-holders 
with Revel, and do not reflect actual usage of the ser-
vice. Demographics of those who are taking rides, in 

* As of 03/01/20

age, gender and frequency of trips, will be examined in 
the Rider Behaviors and Incidents section.

Revel’s membership demographics echo the micro-
mobility industry. Users of shared bikes, e-bikes and 
scooters skew younger and male for two major reasons:

• Younger populations tend toward relatively risk-
ier behaviors. Since a collision on a moped, bike 
or scooter is more likely to result in serious injury 
than when driving a car or riding on transit, mi-

Introduction
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cromobility is a riskier behavior.
• The caregiver conundrum: in American house-

holds, 75% of caregivers are women, attending 
to the needs of children, elderly parents, or other 
dependent relatives. Because caregiving requires 
transportation of these populations and often 
packages or equipment, micromobility devices 
are not suitable for these trips.

In order to encourage more women to ride Revels, 
the company can offer lessons specifically by and for 
women, which will address safety concerns and reduce 
the stigma of a male-dominated mode.

Revel Pilot
A key feature of Revel’s safety is the continuous it-

erative improvement. Revel initially launched in July 

2018 in Brooklyn as a pilot, with 68 mopeds and 3,500 
users through April 2019. The pilot was successful: 
90% of surveyed users indicated that they would take 
fewer car trips if Revel were more widely available, and 
90% reported that they would recommend the service 
to friends. Based on feedback, adjustments were made 
to the mopeds, including shifting rider weight distri-
bution and changing the kickstand. In addition, Revel 
made safety information available on both the app and 
website (previously only on the website). By making 
these changes, Revel has demonstrated a commitment 
to iterative improvement. The goal of this study is to 
recommend further improvements to increase the sys-
tem’s overall safety by learning from Revel’s record and 
outside influences.

Micromobility experiences a breadth of operation-
al and regulatory challenges in New York City. As the 
densest city in the United States, New York presents 
specific physical challenges:

• Heavy traffic congestion inhibits road speeds and 
increases risks of collisions.

• The ease and frequency of transit use reduces the 
allure of new modes. 

• Limited bike lanes throughout New York City 
nudge more bicycles into vehicle traffic, where 
Revel also operates. This likely adds to traffic con-
flicts on city streets, and safety concerns.

New York City also vastly limits the operation of mi-
cromobility, to a much greater extent than most U.S. 
cities. Shared bikes and e-bikes are docked at stations; 
dockless modes are not permitted. Shared networks of 
e-scooters are not yet permitted to enter the city; how-
ever, still-illegal personal e-scooters are widely used.

The political environment surrounding e-bikes, a 
highly controversial issue, exemplifies New York’s tem-
pestuous regulatory environment. Throttle e-bikes, 

though illegal, are critical to New York’s food delivery 
workers; some researchers estimate that the industry 
uses up to 40,000 e-bikes. However, e-bikes were politi-
cally vilified in 2018 to appease the safety concerns of a 
small but vocal constituency. This newfound sentiment 
resulted in substantial fines to low-income workers and 
widespread confiscations of their e-bikes.1,2 However, 
during the Coronavirus pandemic in 2020, e-bikes were 
not only permitted to operate, but also deemed essen-
tial, as food deliveries aided stay-at-home orders.3 The 
future of throttle e-bikes remains uncertain. It is clear, 
however, that the zig-zag of e-bike regulations indicates 
an ambiguous regulatory environment for micromo-
bility operations in New York City, the challenges of 
which cannot be underestimated.

In contrast, the regulatory framework around mo-
peds is clear. During COVID-19, Revel developed pro-
grams such as health worker rides. More than 1,000 
health workers have signed up for the program and have 
driven over 23,000 miles in New York City.4

Challenges to Operating in New York City
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Revel’s strict focus on safety has been evident from 
the outset: during Revel’s Brooklyn operations from 
July to December 2019, 884,140 trips were taken, but 
only 155 involved incidents that resulted in injury.

Revel’s operational safety is achieved first through 
functional controls, including:

• Mopeds’ top speeds are 30 miles per hour, reduc-
ing risk of collision.

• Geofenced operations prevent the parking of mo-
peds outside of the service area and on highways.

• Helmets are included and required with rentals.

Revel’s safety record is maintained through the com-
pany’s training and careful monitoring of its riders. 
Only safe drivers are permitted to keep using Revel, and 
the company trains them and carefully manages their 
use of the system:

• New riders are invited to take complimentary 
driving lessons and watch how-to videos.

• Riders’ driving behavior is continuously moni-
tored and can result in warnings, fines and sus-
pensions.

Safe Operations and Regulations

Revel’s safety measures are thorough. However, it 
is worthwhile to assess them in comparison to other 
shared micromobility services. Because other shared 
moped services do not yet exist in New York City, Revel 
will be compared here to major shared micromobility 
services operating both locally and worldwide (Table 1).

The on-boarding of new riders varies widely among 
providers (Table 2). Revel permits new riders of age and 
assesses their capacity to op-
erate the vehicles.

Of the micromobility 
modes studied here, Revel 
requires riders to be older 
than the other modes do. 
This age requirement en-
sures that riders have more 
road experience, making 
them safer drivers in general.

New riders are taught to 
use Revel through in-app 
instructions and videos, 
which are not required. (Al-
though the app’s instruc-
tions are required, they are 
quickly swipeable.) In con-

trast, Scoot requires new users to watch a 25-minute 
orientation video. Revel may benefit from requiring its 
riders to view the video orientation.

Revel offers in-person lessons to riders of all levels, 
ranging from 10-minute advanced lessons to 50-minute 
beginner lessons. If the instructor determines that the 
rider has not successfully completed a lesson, the account 
is suspended until a subsequent lesson is complete.

Safety in Comparison

Table 1. Micromobility Providers for Comparison
Provider (Parent 
Company)

Vehicle 
Type Fleet Size Headquarters 

Location
Operating 
in NYC?

Revel Moped 1,600 (NYC) NYC Yes

Citi Bike (Lyft) Bicycle / 
E-Bike 12,833 (NYC)5 NYC Yes

Bird E-Scooter 130,000 (world-
wide estimate)

Santa Monica, 
CA No

Jump Bike (Uber) E-Bike 4,000 (North
America)6 

NYC / San 
Francisco, CA No

LimeBike Bicycle / 
E-Bike

30,000 (world-
wide)7 

San Francisco, 
CA No

Scoot (Bird) Moped 1,800 (world-
wide estimate)

San Francisco, 
CA No

CityScoot Moped 4,000 (Paris)8 Paris, France No
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 However, optional lessons are not sufficient: 
of Revel’s 155 incidents with claims during 
June-December 2019, roughly 17% occurred 
with first-time riders. Moreover, approximate-
ly 30% of incidents occurred when a rider had 
completed five or fewer rides. These incidents 
demonstrate a clear need for requiring new rid-
er lessons.

Safe Vehicle Operations
Revel’s vehicle safety features are often more 

robust than other shared modes. Revel enhanc-
es rider safety throughout the journey using 
features that enhance visibility and protection. 
Comparative micromobility providers offer 
strong safety features that, in some areas, serve 
as a model (Table 3).

Among comparative micromobility modes, 
Revel’s vehicle operations are largely safe. Revel offers 
helmets, as do the other moped services. The top speed 
is higher than other mopeds, but not excessively so. Fur-
thermore, as discussed in the Rider Behaviors section, 
Revel riders average their trips at half the top speed.

Vehicle color promotes visibility to drivers, pedestri-
ans and other road users. According to a Monash Uni-
versity study about vehicle colors’ roles in crashes, blue 
and black are the colors most highly correlated with 
crashes, attributed to low visibility of vehicles.17 Be-
cause Revel’s vehicles are blue and black, in the interest 

of safety, a brighter color 
and/or increased lighting 
would be beneficial.

Revel’s inclusion of in-
surance stands out among 
its peers - most micromo-
bility providers insure 
their own vehicles, but not 
the riders. They instead 
rely on users’ personal as-
sumption of risk and own-
ership of health insurance 
to manage injuries. How-
ever, because these micro-
mobility companies tend 
to operate in large cities 
with relatively lower car 
ownership, and therefore 

Table 2. On-Boarding of New Riders

Provider Minimum 
Age

New Rider
Training

In-Person 
Lessons

Revel 21

Video (2.5 minutes, 
not required); in-app 
info (required but 
swipeable)

Optional for 
all levels

Citi Bike 16 In-app info Optional

Bird 18 In-app info None

Jump Bike 18 In-app info None

LimeBike 18 Video; in-app info Optional

Scoot 18 Video (required, 25 
minutes); in-app info

Optional (60 
minutes)

CityScoot 18 Video; in-app info Optional (30 
minutes)

Table 3. Safe Vehicle Operations by Provider

Provider Helmet
Requirement

Top Speed 
(mph)

Vehicle 
Color

Insurance
Coverage

Revel Yes 30 Black / blue
Third- party, general 
and auto liability 
insurance coverage9 

Citi Bike E-Bike None 1810 Blue None

Bird None 1911 Black / white None (in most 
locations)

Jump Bike None 2012 Red None

LimeBike E-Bike None 14.813 Green None (in most 
locations)

Scoot Yes 2014 Red / black Liability coverage15 

CityScoot Yes* 2816 Blue / white Third-party
insurance

*  In addition, leather or leather-style gloves are mandatory for moped riding in France
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This section will consider how Revel puts its key 
safety measure, managing existing riders, into practice.

Following the initial confirmation of riders, Rev-
el monitors their system use to ensure safe riding. Be-
tween June 1, 2019 and March 5, 2020, the company 
cited 4,274 users for 5,976 violations (Table 4). The vast 
majority of violations (95%) were failures to end the 
ride correctly, a non-safety-related error. Only a small 
percentage of violators were fined or removed from the 
platform. More serious violations, including riding in 
an unauthorized zone, and riding as an unauthorized 
user (including joyriding), resulted in high rates of large 
fines and removals.

Some violations, such as riding with a minor, auto-
matically remove riders from the platform. However, 
these infractions are reported to Revel by the public, 
and difficult to prove without photo or video evidence. 
As a result, some riders who may have committed vi-
olations do not face penalties. Recently, Revel hired a 
Director of Customer Experience, who has overseen 
the standardization of infractions and penalties. It is 
recommended that this role develop a direct channel 
for public reports of reckless riding, including photos 
or videos to help assess the situation.

Managing Riders

Table 4. Revel User Violations, Suspensions, and Fines

Violation Number Number
Suspended

Number 
Fined

Average Fine 
Amount

Not ending ride correctly 5,677 1,146 (20%) 464 (8%) $73

No helmet 173 40 (23%) 10 (6%) $25

Reckless riding 49 17 (35%) 8 (16%) $84

Riding on the sidewalk / bike lane / wrong way 26 10 (38%) 4 (15%) $25

Riding in an unauthorized zone 24 13 (54%) 3 (13%) $150

Unauthorized user 20 18 (90%) 1 (5%) $25

Riding with a minor (not permitted on Revel) 4 2 (50%) 0 N/A

Joyriding 3 1 (33%) 1 (33%) $150

Other 3 0 1 (33%) $150

Total 5,979 1,247 (21%) 496 (8%) $82 (overall average)

reduced car insurance ownership, it behooves them to 
include insurance for incidents and crashes. In some 
locations, micromobility companies are required to in-

sure all trips. However, Revel’s contracting of liability 
insurance systemwide shows a strong commitment to 
both rider and community safety.
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This section considers Revel rider behaviors to iden-
tify possible opportunities for safety improvements.

Ride Patterns
Between July 1, 2019 and January 31, 2020, Revel 

users took 924,911 trips, averaging 4,490 per day during 
the study period. Rides peaked in September, falling 
gradually through the winter. This pattern echoes Citi 
Bike, which also peaks in September due to increased 
work and school days and fair weather (Figure 3).

For the study period, Revel saw approximately 
55,000 unique users (about 70% of account holders) 
take at least one ride. The average user took 22 trips 
overall and between five or six trips per month that 
they were active. Rides per month peaked in August 
at around 4.6 trips per user, before dropping by about 
one-third to 1.2 trips per user in December. The num-
ber of overall unique users was more elastic, dropping 
from a high of around 31,000 unique users in Septem-
ber to 15,000 unique users in December, less than half. 
In other words, about half as many riders rode in the 
winter, but those who did still took about two-thirds of 
the rides they did during the summer (Figure 4)

Revel rides tended to follow traffic patterns in NYC. 
Rentals rose to a peak at 9 a.m., the morning rush, be-
fore a slight dip, and then a steady increase in rentals 
through the day until peaking again at nearly 90,000 
rentals at 6pm, the evening rush. Afterwards, hourly 

rentals dipped sharply until midnight (Figure 5). 

Rentals peaked on Saturdays, likely trending to-
wards recreational use, while Mondays saw the lowest 
number of rentals. During the remainder of the week, 
usage was fairly consistent (Figure 6).

Trips also varied by distance over the months stud-
ied. In the colder months, trip distances dropped by 
almost 1 mile, or about a third of average trip distance 
(Figure 7).

Rider Behaviors
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Two-Rider Trips
Rentals for two riders appeared to be more common 

on recreational trips. More than a quarter of rentals 
occurring over the weekend carried two riders, about 
three times the rate for weekdays (Figure 8).

Male riders were more likely to have a passenger than 
female riders. Almost 20% of male rider trips have two 
riders (Figure 9). 

Riding Speed
Although the maximum speed permitted on Revels 

is 30 miles per hour, the average speed of all rentals was 
12.3 miles per hour. Speed varied widely, depending on 
many factors, including time of day, whether there is a 
passenger, and the gender of the rider. 

Speed by time of day was fairly flat, but is highest ear-
ly in the morning around 5 a.m., likely due to relatively 
low congestion (Figure 10). 

Trips that had one rider averaged 1.4 MPH faster 
than those with a second rider, despite trips with two 
riders tending to be taken at times of lower congestion 
(Figure 11). 

Speed varied by gender as well. Male riders averaged 
speeds slightly higher than females overall (Figure 12). 
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Rider Demographics
Male riders took 83% of total trips. By hour, males ex-

hibited higher variability in average rides per hour than 
females. The gap closed later in the day, but male riders 
still held the vast majority of ridership (Figure 13).

Revel ridership was dominated by younger adults, 
those 21 to 39 years old, though riders’ ages reached 
into the 70s. Younger ridership appeared to be slightly 
more elastic as the seasons change, dropping nearly 70% 
between the peak in September and floor in December, 

compared to a 60% contraction for 40-49 year olds, 
and a 50% contraction for 50-59 year olds. The eldest 
cohort, 70-79 year olds, average only about 100 rides 
per month, but ridership is essentially flat regardless of 
month (Figure 14).

Neighborhood Preferences
Ridership was mostly concentrated in and around 

Williamsburg, with 11,226 trips per square mile. Rides 
were primarily in Brooklyn: the top neighborhood 
in Queens, Astoria, did not rank in the top ten, with 
28,855 trip starts. About 26% of trips started and ended 
in the same Neighborhood Tabulation Area, or NTA. 
Williamsburg dominated with more than twice as many 
trips as the second highest neighborhood for trip starts 
(Table 5).

Revel riders strongly preferred certain neighbor-
hoods, despite three quarters of trips starting and ending 
in different neighborhoods (Table 6). This pattern indi-
cates that Revel is filling a need for regular, reliable trans-
portation within and between the top neighborhoods.

Table 5. Trip Starts Per Square Mile
by NTA (July - January)

NTA Trip Starts per 
Sq Mile

Williamsburg 11,226

Brooklyn Heights - Cobble Hill 4,997

Bushwick North 4,957

Fort Greene 4,946

Prospect Heights 4,804

DUMBO - Vinegar Hill - Down-
town Brooklyn - Boerum Hill 4,742

Greenpoint 4,659

Bushwick South 4,035

Clinton Hill 3,653

Park Slope - Gowanus 3,625
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Mapping out individual trips further demonstrates 
that ridership is concentrated in and around Williams-
burg. Most trips occur entirely within the service area, 
but some trips extend outside of the zone, particularly 
down major corridors like Queens Blvd, Flatbush Ave 
and Ocean Parkway (Figures 15 & 16). 

Route Preferences
Revel riders tended to travel on local roads, where 

the speed limit is 25 miles per hour. Several other qual-
ities of streets emerged in route preference during the 
study period:

• Approximately 17% of trips occurred on streets 
with bus routes, which may be an indicator of 
safety preferences.

• Only 10.7% of trips occurred on streets marked 
as truck routes, likely pointing to a reluctance to 
share the street with a large mode.

• 23.5% of Revel trips occurred on the 10% of 
streets in the Revel service area with Class 1 or 
2 bike lanes, possibly indicating a preference for 
multimodal friendly streets.

• About half of the trips occurred on medi-
um-width roads, which may provide the ideal 
mix of traffic flow as well as minimal conflicts 
with other modes:

 » 47% of trips occur on roads 30’ to 40’ 
wide (26% of total)

 » 32% of trips occur on roads 20’ to 30’ 
wide (45% of total)

 » 11% of trips occur on roads 40’ to 50’ 
wide (23% of total)

 » 8% of trips occur on roads 50’ to 60’ wide 
(3% of total)

 » 2.5% other (3% of total)
Nearly 43% of trips rode on Kent Avenue in Brooklyn 

at some point during the trip, followed by 4th Avenue, 
Atlantic Avenue and Union Avenue. These roads are 
the main aggregators of moped trips, as they are major 
North-South or East-West through roads (Figure 17).

Table 6. Trip Ends Per Square Mile
by NTA (July - January)

NTA Trip Starts per 
Sq Mile

Williamsburg 11,300

Brooklyn Heights - Cobble Hill 5,037

Fort Greene 5,001

Bushwick North 4,903

Prospect Heights 4,781

DUMBO - Vinegar Hill - Down-
town Brooklyn - Boerum Hill 4,738

Greenpoint 4,674

Bushwick South 4,039

Clinton Hill 3,669

Park Slope - Gowanus 3,636
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Some neighborhoods have higher percentages of fe-
male-identifying users starting trips. Neighborhoods 
on the edges of the service area tend to have rates of fe-
male users beginning trips. Despite taking 17% of rides, 
females make up a higher percentage of trip starts in 
these neighborhoods (Table 7).

Ridership by gender is concentrated in different 
parts of the service area. More than 25% of users who 
ride on Avenue J at some point in their trip identify as 
female, despite females only taking about 13% of total 
rides (Figure 18). 

Males are also overrepresented on some roads. On 
Caton Ave, more than 90% of Revel users over the 
study period identified as male (Figure 19). 

The gendered preference for these roads is likely 
indicative of safety factors: Avenue J may present as a 
more residential, lower-speed road, while Church Ave-
nue is a dense, commercial corridor. 

Table 7. Trip Starts by Gender per 
Neighborhood

NTA Percent 
Female

Percent 
Male

Flatbush 23% 77%

Stuyvesant Heights 21% 79%

Cypress Hills - City Line 20% 80%

Bedford 20% 80%

Clinton Hill 20% 80%

North Side - South Side 19% 81%

Maspeth 19% 81%

Unlike other shared micromobility modes, Revel 
mopeds are registered with the Department of Motor 
Vehicles. As a result, Revel’s incident accountability 
follows a legal process to report, remedy, and track inci-
dents involving property damage or injury. 

Between July and December 2019, Revel had 
884,140 rides and 155 incidents (approximately 17.5 
incidents per 100,000 rides) in New York City. This in-
cident rate matches other Revel markets.

The following two graphs display the times of day 
and days of week in which incidents occurred most 
often. These figures, wherein more incidents occurred 
midday and towards the end of each week, are mostly 
consistent with the number of rides taken across these 
periods (more people riding is observationally correlat-
ed with more incidents). They also parallel the figures 
for overall vehicle crashes across these periods (Figures 
20 & 21). 

Revel Incidents
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Revel categorizes incident severity into five groups: 
(1) Type A - serious injury [bleeding wound, broken 
limb, or person was carried away from the scene], (2) 
Type B - minor injury [bruises], (3) Type C - no visi-
ble injuries, (4) Property damage only, and (5) Damage 
to third party only. As shown in the following graph, 
most incidents result in property damage or minor to 
no visible injuries (Figure 22). No head trauma injuries 

or fatalities were reported.
Finally, incident claims were analyzed with regards to 

the ride number (as a proxy for how experienced the rider 
is) and fault, as denoted in the notes of each claim. It can 
be seen that the majority of incidents occurred among 
less regular riders. Of all incidents, 16.8% were reported 
by first time riders; 29.7% were by riders who had used 
Revel five or fewer times (Figure 23). In addition, nearly 
half of the incident claims (47.7%) listed the third party 
as at fault for the accident, having hit the Revel user, cut 
them off, rear-ended them, or otherwise (Figure 24).

The incident data indicate that Revel has few inci-
dents and its safety record for New York City streets is 
high. However, more training would be appropriate 
preceding riders’ first use.
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This section will consider the safety of various trans-
portation modes in comparison to the moped service. 
Data is based on New York Police Department crash re-
port data for modes operating within the Revel service 
area during the same time period. All figures should be 
considered in the context of actual traffic counts, which 
demonstrate the sheer number of cars and trucks ver-
sus the relatively small quantity of micromobility vehi-
cles. For example, the New York City Department of 
Transportation reports that traffic in Williamsburg at 
the intersection of Union Ave and Lorimer St on April 
15, 2018 (most recent available data) totaled 2,402 east-
bound vehicles. In contrast, the average daily Revel rides 
starting or ending in all of Williamsburg totaled 40.5.

Both collisions and ramifications for safety inci-
dents, such as license points, are considered.

Methodology
Data was pulled from NYC Open Data Motor 

Vehicle Collisions – Crashes, narrowed to the peri-
od between May 01, 2019 and February 29, 2020, fil-
tered to only include records with latitude/longitude 
coordinates, and downloaded to a CSV and mapped 
in ArcMap. An outline of the Revel service area was 
mapped and crash data points were clipped to this area; 
the resulting data was exported to CSV. Finally, vehicle 
types were categorized into eight groups: bike, e-bike, 
e-scooter, moped, motorcycle, scooter, car and truck / 
bus. The first six vehicle types are classified as micromo-
bility in the findings below.

Findings
Within the Revel service area, 23,913 crashes were 

reported between May 1, 2019 and February 29, 2020, 
involving 42,480 vehicles (5,197 crashes were reported 
with only one vehicle or in which both vehicle types 
were unknown/unreported). Of the 42,480 vehicles in-
volved in crashes in the service area during this time pe-

riod, 116 were mopeds 
- less than one-third 
the number of motor-
cycle crashes (Table 8).

Crashes between 
each of the different 
modes were charted 
in a matrix, wherein 
rows represent the first 
vehicle involved in the 
crash and the columns 
represent the second 
vehicle involved in the 
crash (Table 9). The 
data show that mo-
peds, kick scooters, 
e-bikes and e-scooters 
- all modes with lower presence on city streets - were 
involved in the fewest collisions. The vast majority of 
micromobility crashes occurred with cars and trucks, as 
expected due to their majority mode on city streets. 

The final two matrices delineate the number of peo-
ple injured and the number of people killed, respective-
ly, in each crash (Tables 10 & 11). Of the 6,599 peo-
ple injured, 72 were involved in moped crashes (this is 
also to say that the 116 moped crashes resulted in 72 
injuries). Of all micromobility options, only pedal bikes 
and e-bikes had fatal crashes. No moped accidents were 
fatal.

Because Revel mopeds are often conflated with mo-
torcycles, the distinction in safety is essential: motorcy-
cles were involved in 375 crashes, resulting in 231 inju-
ries and 3 deaths.

Revel's Safety Record in Comparison to Other Modes

Table 8. Number of 
Vehicles Involved in 
Crashes

Total Vehicles

Car 35,068

Truck / Bus 5,684

Bike 966

Motorcycle 375

E-Scooter 173

Moped 116

E-Bike 91

Scooter 7

Total 42,480
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Table 10. Number of People Injured in Crashes by Vehicle Type
Vehicle 2

Car Truck / 
Bus Bike Motorcy-

cle E-Scooter Moped E-Bike Scooter None / 
Unknown Total

Ve
hi

cl
e 1

Car 3,217 338 552 88 54 34 40 3 1,184 5,510

Truck / Bus 257 52 39 11 3 3 105 470

Bike 87 13 7 2 2 126 237

Motorcycle 62 7 5 4 2 43 123

E-Scooter 26 2 1 1 38 68

Moped 18 20 38

E-Bike 9 1 1 1 2 18 32

Scooter 1 1 2

Unknown 117 119

Total 3,677 413 605 108 62 34 45 3 1,652 6,599

Table 9. Number of Crashes by Vehicle Type
Vehicle 2

Car Truck / 
Bus Bike Motorcy-

cle E-Scooter Moped E-Bike Scooter None / 
Unknown Total

Ve
hi

cl
e 1

Car 12,520 2,443 647 156 86 54 51 5 4,415 20,377

Truck / Bus 1,866 459 50 13 3 6 355 2,752

Bike 109 13 6 2 4 125 259

Motorcycle 112 12 2 2 1 71 200

E-Scooter 35 2 1 1 39 78

Moped 38 1 23 62

E-Bike 10 2 1 1 1 18 33

Scooter 1 1 2

Unknown 1 149 150

Total 14,691 2,932 707 175 95 54 58 5 5,196 23,913

Table 11. Number of People Killed in Crashes by Vehicle Type
Vehicle 2

Car Truck / Bus Bike None / Unknown Total

Ve
hi

cl
e 1

Car 1 2 1 5 9

Truck / Bus 1 3 2 6

Motorcycle 1 2 3

E-Bike 1 1

Total 3 3 4 9 19
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Vehicle crashes in this area during the ten-month 
period do not show seasonal variations, but there is a 
slight trend downward of crashes over time, especially 
pronounced among pedal bikes (Figures 25 - 28).

Crash numbers are lowest on weekends and highest 
on Friday, likely due to variations in traffic volume (Fig-
ures 29 & 30).

Crashes are lowest in the early morning hours (1:00 
am – 5:00 am) and highest in the late afternoon, during 
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the evening rush hour (Figures 31 & 32). 

When comparing mopeds to other micromobility 
modes, it is evident that they fall in line with typical mi-
cromobility and general traffic patterns: use is highest 
during peak commuting hours across all modes. In ad-
dition, although mopeds are grouped with motorcycles 
according to the DMV, mopeds’ safety records are far 
better: fewer incidents, injuries and deaths. 

In fact, most crashes occurred when mopeds en-
countered cars. To that end, it is again recommended 
that Revel increase the visibility of the vehicles.
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Revel has operated in New York City for nearly two 
years, with a strong safety record. With an incident rate 
of 0.01% of rides, Revel’s focus on safety is evident, spe-
cifically when compared to motorcycles and e-scooters. 
Revel maintains this level of safety by employing three 
key pillars: iterative improvement, functional control, 
and rider monitoring. 

However, risks are inevitable, especially when oper-
ating in the densest city in the United States. In order to 
help in heightening safety for the next million rides, the 
following actions are recommended:

Functional Control
• Brighten the mopeds’ colors for improved vis-

ibility: By making the mopeds more obvious to 
nearby traffic, the risk of collision will likely be 
reduced.

• Ensure that riders are wearing the required hel-
mets. A technological solution, such as installing 
in-helmet sensors, can be used to validate the start 
of the trip.

Rider On-Boarding
• When on-boarding new drivers, make the option-

al how-to videos required. This policy will help 
to improve operations by new drivers (16.8% of 
incidents).

• Revel should consider having new users, unless 
they have motorcycle experience, be required to 
take lessons to reduce incidents and injuries.

• Provide lessons specifically by and for women. By 
targeting the most risk-averse group, Revel can 
improve their confidence on the road while learn-
ing about rider challenges with the platform.

Rider Monitoring
• Provide conspicuous reminders to lock mopeds 

at the end of trips. Because the bulk of rider vio-

lations were from failing to end the ride correctly, 
vehicles could be left open to use by unautho-
rized riders. Alternatively, consider automatically 
locking mopeds after five minutes of non-use.

• Publicly-reported infractions are difficult to assess 
without photographic evidence. Revel’s new Di-
rector of Customer Experience, who has overseen 
the standardization of infractions and penalties, 
should have a direct channel for public reports 
of reckless riding, including photos or videos to 
help assess the situation, by phone, email and so-
cial media.

• Remain aware of red flags, such as a strong pref-
erence for certain roads by specific groups. These 
riders are likely sending a message about safety 
and comfort; Revel may be in a position to advo-
cate for improved street safety.

• Due to the prevalence of traffic collisions on Fri-
days, consider pop-up messaging to Revel riders 
on those days reminding them to be extra-vigilant 
about traffic conditions.

Revel mopeds remain unique and novel in New 
York and many U.S. cities, without a true category of 
peers for comparison. This study has found that both 
on its own and among other providers, Revel offers a 
safe mode of travel. However, based on the greenness 
of the service, it is likely that Revel riders will have more 
incidents going forward: the recommendations above 
serve as guidance for mitigating at least some of these 
circumstances. Overall, Revel should stay the course of 
pursuing safety across its three main pillars: iterative im-
provement, functional control, and rider monitoring.

Recommendations
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