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ABSTRACT 
 

A shift towards the use of micromobility vehicles (MMVs), specifically motorized 
two-wheeled vehicles in urban mobility networks, has gained significant attention over 
the past decade. Many have commented on a perceived increase in MMV use in New York 
City (NYC) in particular , a trend that appears to have accelerated in the wake of the 
COVID-19 pandemic and in response to the expansion of high-quality bicycle facilities 
across the city. However, the extent to which different types of MMV s are used and related 
rider behavior  is poorly understood, forcing  policymakers, planners, elected officials, and 
community members to develop policies and infrastructure  with inadequate information . 
Through direct observation  of 9,629 vehicles across five locations, this thesis provides a 
degree of ground truth and an initial understanding of the prevalence of diffe rent MMV 
types used in protected bicycle facilities in NYC and related user behavior, including 
commercial application of these vehicles, helmet use, and passenger presence. The 
findings of this study point to a  surprisingly high use rate of motorized MMVs in protected 
bicycle facilities in NYC, with motorized vehicles comprising nearly three -quarters 
(73.96%) of all vehicles observed. E-bikes were the largest class of vehicles observed 
(63.85%), followed by conventional, non-motorized bicycles (25.76%), e-scooters 
(6.69%), and mopeds (1.96%). Commercial-use vehicles made up nearly one-quarter 
(23.20%) of observations. A very small proportion o f observations were cargo vehicles 
(2.89%), indic ating their limited use for both personal and commercial purpos es. Users 
were significantly more likely to wear a helmet when usi ng a non-motorized vehicle than 
a motorized one, with helmet use varying substantially across vehicle classes. Modal split 
of MMV  types, commercial use, and cargo vehicle use varied by both location and time of 
day, pointing  to uneven distribution across the mobility network. Th ere were substantial  
differences between the manual count from  this study and automated bicycle counts 
generated by the New York City Department of Transportation o ver the same period, 
indicating a systemic undercounting of MMV use by t he automated count system. In 
response to these findings, a series of recommendations are provided for how NYC and 
other cities with both developed and developing MMV networks  can promote and guide 
safe, equitable, and sustainable mode shift as micromobility use expands. These 
proposals include policy and spatial planning impro vements that should be part of a 
response to widespread MMV  adoption,  and the ongoing transformation of how protected 
bicycle facilities are used.  
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CHAPTER I: INTRODUCTION & RESEARCH QUESTION  

 New York City has experienced enormous growth in cycling rates over the past 

decade, with an estimated 94% increase in trips by bicycle between 2012 and 2022 

(Cycling in the City: Cycling Trends in New York City, 2021). This increase has in part  

been driven by the development of high-quality, high -comfort bicycle facilities 

throughout the city, including protected bike lanes . Since construction of its first 

protected bike lane on 9th Avenue in 2007, NYC has built over 555 miles of protected 

bicycle facilities  as of January 2025, with  daily bike commutes more than tripl ing 

(Chamberlin, 2025; Cycling in the City: Cycling Tre nds in New York City, 2021; Sadik-

Khan & Solomonow, 2017). As a result of its 2019 NYC Streets Plan, the City of New York 

is legally required through City Council decree to construct 50 miles of protected bike 

lanes annually (Local Law 195: Five-Year Plans for City Streets, Sidewalks, and Pedestrian 

Spaces, 2019). Despite falling short of this mandate the last three years, NYC is positioned 

to continue a transformation of its streets to encourage modal shift to cycling and related 

micromobility vehicle (MMV) use.  
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There is substantial evidence that the purchase and use of electric bikes (e-bikes) 

and other motorized MMVs have risen simultaneously with recent expansion of cycling 

facilities and increased use of traditional bikes in NYC. In 2020, New York State legalized 

the operation of e-bikes and e-scooters with throttles, granting local municipalit ies power 

to regulate these vehicles and sanctioning what had already become their  widespread use, 

particularly among delivery workers in NYC (Hawkins , 2020) . Sales figures and user 

survey data indicate e-bike use has increased substantially across the United States 

(Atkinson et al., 2024; Burgin, 2024; Goldbaum, 202 0; Hade & Khillari, 2022; MacArthur 

et al., 2018). E-bike sales have become a large part of total  bicycle sales in the U.S.,  

accounting for 63% of the growth in sales of all bicycles between 2019 and 2023, and 

making up 20% of dollar sales and 4% of unit sales across the market  in 2023  (Atkinson 

et al., 2024). The sale of e-bikes across the entire U.S. has increased from 50,000 units in 

2017 t0 over half-a-million units in 2022 . A 2023 survey found that 19.4% of respondents 

who rode a bike at least once used an e-bike, an increase from 7.8% in 2021 (Ibid.). This 

evidence, in conjunction with studies of bikeshare user behavior, suggest an important 

shift in modality , particularly in urban environments,  towards e-bike use over the last 

fifteen years (Plotch, 2024; Xie et al., 2024) . However, direct measurement and a clear 

understanding  of the prevalence of e-bike use and the mode share of this vehicle class are 

sparse.  

In addition to increases in e-bike popularity , there is also cursory evidence of a rise 

in the use of other motorized two-wheel vehicles, including mopeds and e-scooters. This 

has likely been further accelerated by the COVID-19 pandemic, as people sought modes 

of travel other than public transit in dense urban areas (Cuba, 2023; Goldbaum, 2020; 

Mcleod, 2023; Nguyen, 2024). These motorized MMVs have been observed using both 

car travel lanes and bicycle facilities, though user behavior is poorly understood. Given 

the mismatch in speed and mass between motorized two-wheel vehicles and traditional 

pedal bicycles, use of motorized vehicles in bike facilities has created a perception of 

unsafe conditions and conflict among users. As stated by the NYC Comptroller’s Office in 

an October 2024 report on micromobility in the city, the “increased  presence of 

micromobility vehicles has fueled a sense of chaos, disorder, and lawlessness on city 

streets and heightened anxiety among New Yorkers about street safety” (Street Safety in 
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the Era of Micromobility, 2024) . Tension among riders of different vehicle types in bike 

lanes has gained meaningful local media attention in NYC over the last five years (Hu & 

Rose Marcius, 2021; Lane, 2023; Stewart, 2024; Venugopal, 2024; “What Happens When 

Speedy Mopeds Crowd Bike Lanes?,” 2023). High-profile crashes involving motorized 

two-wheel vehicles, a sharp rise in motorized micromobility related fatalities  over the last 

ten years, and perceptions of traffic rule -flouting among motorized MMV  users have 

resulted in backlash against their presence, involving formation of local advocacy groups 

and crackdowns by law enforcement to remove unregistered two-wheeled vehicles 

(Caldwell, 2024; DeAngelis, 2024; Green, 2023; Kramer, 2024; Lyon, 2023; Tracy, 

2024) . In response to a perceived increase in the use of unlicensed motorized vehicles, 

the New York Police Department (NYPD) has turned its attention to  micromobility riders  

as part of routine traffic enforcement . Law enforcement under the Adams administration 

confiscated nearly 42,000 mopeds, scooters, and ATVs in a 30-month period  from 2022 -

2024, suggesting the widespread use of these micromobility vehicles  in NYC and 

indicating the need for  a comprehensive micromobility policy and planning fra mework 

by the city (Mayor Adams, NYPD Commissioner Caban Announce Enhanced Summer 

Enforcement Efforts to Remove Illegal Mopeds and Scooters From City Streets, 2024). 

Research  Question  

Despite a general awareness of micromobility  trends, we do not have a clear 

understanding of the extent to which e-bikes and other MMVs are used for local trips, nor 

do we understand how and to what extent high-quality, separated bike facilities are being 

used by different vehicle types. This thesis is a first attempt at measuring  the use rates of 

different MMVs in protected bike lanes in NYC via direct observation. The resulting novel  

dataset provides insight into the adoption and prevalence of motorized MMVs as well as 

user behavior in a developing street and bike network, and will help inform planning and 

policy strategies related to a shifting micromobilit y environment.  

This thesis asks the initial question: what is the proportion of different 

micromobility vehicle types that use protected bike  lanes in New York City? Secondary 

and related questions include: How does vehicle type use differ across time and location?  

What is the prevalence of certain user behaviors, including  use of MMVs for commercial 
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purposes, helmet use, and the presence of passengers? How can this new understanding 

of micromobility user behavior in bike facilities i nform planning and policy choices? What 

options are available to planners and policymakers for encouraging a safe, equitable, and 

sustainable mode shift to micromobility?  
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CHAPTER II: LITERATURE REVIEW  & BACKGROUND  

There is a surprising lack of data and reporting  on the prevalence of motorized 

MMVs and the vehicle types used in bike facilities. Since 2014, bike counts in NYC have 

been measured via automated counters at several locations in Manhattan and Brooklyn  

which have been expanded over the last eleven years. Automated counts are conducted 

via induction loop counters  which give raw vehicle counts but do not record vehicle type 

(Cycling in the City: Cycling Trends in New York City, 2021). Bike count figures compiled 

by the NYC DOT document a consistent and substantial rise in cycling rates and use of 

protected bike lanes, but do not provide insight into specifi c user behavior such as 

micromobility vehicle choice. Between 1999 and 2015, the New York City Department of 

City Planning (NYC DCP) performed annual manual counts of bikes at fifteen locations 

across Manhattan, recording user characteristics such as perceived gender. However, 

aside from recording whether or not each bike belonged to the Citi Bike program, vehicle 

type was not specified (NYCDCP Manhattan Bike Counts, 2016). It is also worth noting 

that this set of studies by NYC DCP likely predated the more recent rise in motorized 

MMV use in the city.  A 2023 study examining micromobility riders’ respon se to bike lane 

obstructions provides the best estimate of vehicle split to date. As part of the study, vehicle 

types operating in  bike lanes were recorded, providing a set of 988 observations within 

ten zones and across dozens of specific locations in Manhattan. During this study about 

40% of micromobility vehicles observed were motorized and about 60% were non-

motorized (Basch et al., 2023). Given the short duration of observation in each location, 

the fact that observation location selection was based solely on obstacle presence, and a 

small sample size, this study does not provide reliable data for understanding the 

distribution of MMV  type use at scale.  

Data from bikeshare programs provides some indication of the prevalence of e-

bike use. As of 2023, e-bikes made up around 20% NYC’s bikeshare system (Citi Bike) 

fleet but accounted for 46% of all rides, an increase from 14% of all rides in 2020 (Mayor 

Adams, DOT Commissioner Rodriguez, Lyft Announce Expansion, Improvements to 

CITI Bike System as Ridership Reaches Record Highs, 2023). More recently in 2024 , 

electric Citi Bike rides consistently comprised over half to up to two-thirds  of all rides 

taken in the bikeshare system dependent on the month, as the number of electric Citi 
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Bikes increased to half of the total fleet. Increasing use of electric Citi Bikes points to a 

meaningful shift in micromobility  mode share in the city over the last few years and user 

preference for motorized options, a trend echoed in bikeshare systems in other cities  

(Bluebikes, 2024; Glusac, 2021; He et al., 2019; Q. Li et al., 2024; McCaffrey, 2024) . 

However, given evidence that bikeshare users are more likely to be male, white, and have 

higher income and higher education levels, e-bike use within bikeshare systems does not 

provide a full picture of e -bike and MMV  use by the general population and cannot be 

extended to understand rates of privately-owned MMV use (Fishman, 2016). 

Multiple  studies have been conducted on the adoption of privately-owned e-bikes, 

largely relying on sales and survey data to serve as proxies for motorized MMV  use 

(Atkinson et al., 2024; Hade & Khillari, 2022; Kriz ek & McGuckin, 2019; MacArthur et 

al., 2018). However, there are limitations when using sales and survey data to understand 

vehicle type use. Potential respondent bias and issues of validity in self-reported survey 

data, particularly relating to prosocial behavior, a re well-documented and limit the 

explanatory power of studies that rely on surveys (Bernstein et al., 2001; Brenner & 

DeLamater, 2016; Hadaway et al., 1998; Klesges et al., 1990; Shephard, 2003). 

Additionally,  the inability of sales data to measure usage after purchase limits  their 

usefulness as metrics for e-bike adoption and for understanding the rate at whi ch 

motorized options may be replacing traditional peda l bike use  

In the absence of direct counts, injury and fatalit y reports may give some insight 

into micromobility use trends and user behavior and provide indirect evidence of an 

increase in the use of motorized two-wheeled vehicles in NYC over the last decade. Since 

2014, there has been a substantial rise in e-bike related fatalities and injuries in NYC.  In 

2024, there were 10 e-bike fatalities  in NYC, compared to 13 fatalities of riders of 

conventional bicycles. In 2023, e-bike related deaths reached an all-time high , with an 

alarming 23 of the 30 cycling deaths in NYC involving e-bikes. Coinciding with the peak 

in e-bike deaths, fatalities involving traditional bicyc les reached a 14-year low in 2023 . 

Serious injuries involving e -bikes more than doubled between 2022 and 2023 (Collins, 

2024) . Increases in e-bike related injuries and fatalities provide some evidence for their 

growing use in NYC. The NYC DOT’s 2023 Motorized Two -Wheeler Safety Trends report 

found a 120% increase in fatalities since 2014 and a 350% increase in injuries since 2017 
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involving all two -wheel vehicles in NYC (Motorized Two -Wheeler Safety Trends: 

Research, Implementation & Safety, 2023). Within this category, deaths and injuries 

related to motorcycles, mopeds, and e-scooters have all increased, while deaths and 

injuries involving traditional bicycles have fallen . Additionally, there is a growing body of 

evidence from healthcare providers and researchers of a substantial rise in e-scooter 

related injuries nationwide over the last decade (Fernandez et al., 2024; Hayden & Spillar, 

2019; Micromobility: Data Challenges Associated with Assessing the Prevalence and Risk 

of Electric Scooter and Electric Bicycle Fatalities and Injuries, 2022; Namiri et al., 2020; 

Trivedi et al., 2019). These data points provide a loose proxy for measuring the relative 

use of motorized MMVs, indicating their increased ro le in the NYC mobility environment.  

New York State and the City of New York are both actively developing their 

micromobility regulatory frameworks, with substantia l changes over the past five years. 

In 2020, NYS legalized the use of pedal assist e-bikes as well as e-bikes and e-scooters 

with  throttle accelerators, established three classes of legal e-bikes based on maximum 

vehicle speed, and gave municipalities the ability to regulate operation of these vehicles 

on local roads (Vehicle & Traffic Law, 2020) . Following authorization by the State, the 

New York City Council removed the ban on e-scooters as well as three classes of e-bikes, 

Class I and II with operating speeds below 20 miles per hour and Class III with operating 

speeds below 25 miles per hour, permitting these vehicles to operate in bicycle facilities 

as well as on all roads with speed limits of 30 miles per hour or less (Operation of Certain 

Electric Bicycles, 2020). Currently, e-bikes that are limited to speeds of 25 miles per hour 

do not require a vehicle identification number (VIN) , do not need to be registered, and 

users do not need a Department of Motor Vehicle issued license in NYC. Figure 2, from 

the NYC Office of the Mayor provides an overview of the e-bike and moped types allowed 

to operate in NYC and related rules of the road. In 2023, the Adams administration 

released its Charge Safe, Ride Safe: Electric Micromobility Action Plan (EMAP) to address 

key issues such as insufficient motorized micromobility prod uct regulation, increased fire 

risk and incidence from faulty and damaged batteries, the affordability of quality 

equipment, the unique needs of delivery workers, and user gaps in knowledge exacerbated 

by the rapid adoption of these vehicles (Charge Safe, Ride Safe: NYC’s Electric 

Micromobility Action Plan, 2023). As part of EMAP, the city piloted outdoor charging 
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stations at city-run public housing complexes, began work on delivery worker hubs for 

parking and charging, ran education campaigns about battery fire  prevention , increased 

enforcement against the sale of unauthorized batteries, and a started a pilot to allow e-

bike and e-scooter use on greenways and park drives, among other initiatives.  

Figure 2. Types of Electric Bikes & Mopeds  Permitted in NYC  
 

 
From NYC Office of the Mayor, Charge Safe, Ride Safe: NYC’s Electric Micromobilit y Action Plan, 

2023. 
 

Perceived increase in the use of mopeds has also gained the attention of local 

lawmakers. Although license, registration, and a VIN were previously required by state 

law for operating a moped, New York State passed legislation in 2024 requiring 

registration of mopeds at the point of sale, removing a legal loophole that allowed for their 

sale without registration (Lebowitz, 2024; Senate Bill S7703B, 2023). This change in 

regulation was in response to perceived widespread sale and use of unauthorized mopeds 

that did not have VINs, particularly during the aft ermath of the COVID-19 pandemic. 
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Importance  & Context of this Study  

Despite a general recognition of recent shifts in MMV  use, the extent to which 

motorized MMVs are being adopted in the United States is poorly understood. 

Widespread use of automated bike counters indicates substantial increases in the use of 

bike facilities and cycling as a mode of transportation over the last decade, particularly in 

New York City. Unfortunately, these absolute counts do not measure important qualities 

about vehicle type or changes in the use of different micromobility options. This thesis  

helps establish ground truth and a needed baseline for motorized micromobility adoption 

through direct observation and provide s requisite details for a more nuanced 

understanding of evolving trends in micromobility b ehavior. It should be noted that this 

paper considers trip purpose, specifically commercial use of MMVs, under the wider 

umbrella of user behavior, as the project attempts to provide clarification on  how bicycle 

infrastructure is currently being used by riders to meet their mobility needs . 

Understanding electric micromobility  adoption trends is a crucial component of 

larger efforts to decarbonize transportation. E -bikes and other forms of e-micromobility  

are widely considered a powerful tool for mode shift of local trips due to their potential to 

attract new riders, increase cycling rates, increase willingness to cycle longer distances, 

and decrease trips made via car (De Haas et al., 2022; Fishman & Cherry, 2016; Fukushige 

et al., 2023; Fyhri & Beate Sundfør, 2020; McQueen et al., 2020; Yang et al., 2024). There 

is a growing body of evidence that e-bikes are able to help overcome barriers to entry for 

potential cyclists and increase bicycle use among underrepresented cycling groups 

including women and people with physical disabiliti es (Fishman & Cherry, 2016; Fyhri et 

al., 2017; Jones et al., 2016; Q. Li et al., 2024; Wild et al., 2021). For urban areas in 

particular, micromobility vehicles have the potenti al to substantially reduce congestion 

in the right -of-way while maintaining and improving mobility and ac cessibility for a wide 

range of users (Zhao et al., 2022). There is significant potential for motorized MMVs to 

help meet first/last mile travels needs when paired w ith transit systems, allowing for 

increased accessibility to transit stations when required infrastructure such as high -

quality bicycle travel lanes and bike parking are provided (Olabi et al., 2023). Over half of 

all daily trips made in the U.S. are three miles or less in length, and there is incredible 

opportunity for micromobility vehicles to meet a la rge portion of mobility needs (Daily 
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Mobility Statistics, 2025) . However, without accurate data on micromobility trends, 

policymakers and planners are largely shooting in the dark when developing 

infrastructure  and support programs to advance these possibilities and trends.  

As the adage goes, what gets measured gets done. In comparison to the depth and 

granularity of available information on private  and commercial car and truck use, 

measurement and tracking of micromobility use is wo efully inadequate. Detailed 

investigations such as the U.S. Federal Highway Administration’s annual Highway 

Statistics report or the Bureau of Transportation Statistics’ National Transp ortation 

Statistics Report have historically provided rich sets of data for understanding car and 

truck use and are crucial to related planning and funding (Highway Statistics, 2022; 

Transportation Statistical Annual Report 2023, 2023) . Gaps in knowledge about 

micromobility trends can stymie  or misdirect  both governmental and private action 

intended to support mode shift and increase use. In a 2022 report, the National 

Transportation Safety Board highlighted the lack of  systematic data collection about 

motorized micromobility adoption as a major impedim ent in attempts to “calculate[e] 

crash and injury rates and estimate[e] risk… evaluate roadway and other infrastructure 

needs, assess the effectiveness of safety countermeasures, and develop new legislation 

and sources of funding” (Micromobility: Data Challenges Associated with Assessing the 

Prevalence and Risk of Electric Scooter and Electric Bicycle Fatalities and Injuries, 2022) . 

Understanding the rate at which different micromobi lity devices are used in NYC will help 

contextualize collision, injury, and fatality rates  in the greater mobility ecosystem. While 

modest, this study helps close this gap, making micromobility use and adoption more 

legible to policymakers, planners, and the public, particularly those in NYC and similar 

urban environments .  

Due to the current lack of information on MMV  modal share, it is unclear how bike 

facilities , including dedicated bicycle travel lanes, may or may not currently meet the 

demands placed upon them by recent shifts in mobility behavior patterns.  These facilities 

have been designed and implemented with a specific use in mind, namely conventional  

bicycle ridership, and may not be built for how they are currently bei ng used. Recent and 

alarming increases in fatalities and serious injuri es involving e-bikes and e-scooters both 

in NYC and nationwide suggest a mismatch between infrastructure design, policy 
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decisions, and road user behavior. NYC’s bike lane network is both well -established and 

continually developing and collecting data about how users interact with this 

infrastructure can help inform future build outs and  design choices to maximize safety, 

comfort, and use both in NYC and in other cities. Bike lane development decisions are 

largely based on assumed user behaviors and vehicle attributes such as size, speed, and 

turning radii, assumptions that may not correspond w ith the reality of how bike faci lities 

are being used by a wide variety of vehicle types. Decisions about width, surfacing, curves, 

and clearance of bike lanes should be directly informed by how individuals use these 

facilities, and an examination of MMV  types using NYC bike lanes can help guide bike 

lane design to more accurately align with their use.  

In addition to providing actionable data specifical ly for bike lane development, this 

study is useful for other aspects of micromobility planning.  Differences in spatial 

requirements of motorized MMV  types such as e-bikes, mopeds, and e-scooters present 

questions about micromobility parking infrastructur e design and allocation. This has 

recently become a salient topic in NYC, as the rise in use of motorized two-wheelers has 

created social tension around the use of limited and contested sidewalk and bicycle 

parking space (Chi’en & Shivonne, 2024; Manisero, 2022) . Relatedly, the electrification 

of MMVs raises issues about charging infrastructure, a difficult problem given space 

constraints in the right -of-way. NYC government has recently made some in-roads in 

addressing this issue, but questions persist about long-term, equitable solutions (Hu, 

2024; Katz, 2024b; NYC DOT’s Public E-Bike Charging Pilot Has Been Highly Successful 

Over Its First Five Months, 2024) . Without an understanding of the prevalence of 

different vehicle types, policy choices about micromobility infrastructure may have 

unintended consequences such as hampering mode shift or misallocating  the limited  

resources and space of our streetscapes. Accurate data about motorized micromobility 

adoption will help make better informed local plann ing decisions related to these rapidly 

emerging issues.  

Increases in motorized two-wheel vehicle use and a rise in related injuries have 

captured the attention of advocacy groups, government agencies, academics, and firms, 

who have created a variety of facility design and policy guides to help steer planning 

decisions. These documents include overviews of state and local laws related to 
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micromobility, recommendations for policy best -practice, guidance on facility design, and 

suggestions for encouraging micromobility adoption (Building an E -Micromobility 

Future, 2023; Sharing the Street with E-Micromobility, 2024; Street Safety in the Era of 

Micromobility, 2024; Curry et al., 2023; Fang et al ., 2019; Kazemzadeh & Ronchi, 2022; 

Mahaney, 2024; People for Bikes, 2020; Price et al., 2021; Sandt et al., 2023; Shadel 

Fischer, 2020; Williams, 2018). In addition to obse rvation and analysis of micromobility 

use, this thesis aims to supplement recommendations based on the findings from the first 

half of this project , to help NYC and other municipalities conceptualize how to advance 

micromobility use safely, equitably, and sustainably. 
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CHAPTER II I : M ETHODS  

Data collection for this study involved  filming  user behavior and vehicle use at five 

separate locations across New York City. These video recordings were then used to create 

a novel dataset. A camera (Canon EOS 5D Mark III)  on a tripod was temporarily installed  

and set to record video at each of the five locations, positioned adjacent to the protected 

bike facility and angled to capture a full view of the use of the facilities . Data collection 

took place on weekdays between January 2nd and January 16th, 2025. Each location was 

filmed for  three hours in the morning between approximately 7:40AM and 10:4 0AM and 

again for two hours in the afternoon between approximately 12:00PM and 2:00PM. These 

timeframes allowed for recording of both the conventional  morning commute  hours and 

use of the bike facility at midday. Each location was filmed on two separate days, resulting 

in ten hours of footage for each location and fifty hours of total footage.  

Figure 3. Film Collection Steup 
 

 
Clockwise from top left : film collection at 50th & 8th Avenue, the Williamsburg Bridge,  the Queensboro 

Bridge, Prospect Park West, and the Manhattan Bridge . 
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The five observation locations for this study were chosen based on the following 

criteria : all observation locations were along a protected bike lane facilit y in one of the 

five boroughs of New York City. Possible locations were then narrowed to include those 

collocated with an automatic bike counter currently operated by the NYC DOT. These 

automatic counters, a map of which is provided in Figure 4,  are positioned at locations in 

all five boroughs and use induction loop counters buried beneath protected bike facilities 

to determine absolute vehicle travel counts. Since 2014, the NYC DOT has continuously 

collected this data at several locations and has introduced new collection points over the 

lifetime of the program. Potential observation locations for this study  were then filtered 

to only include  the ten automated counters that had been in operation for at least four 

years. Observation collocation with automated counters  was prioritized because of the 

availability of this historical data and the ability to validate and compare results between 

the NYC DOT’s automated counts and the manual collection of this project . After 

narrowing to these ten possible observation locations, NYC DOT counters with the highest 

counts were prioritized  followed by prioritization  of geographic variation. The Manhattan 

Bridge, the Williamsburg Bridge, and the Queensboro Bridge had both the highest 

average 24-hour weekday bike count averages and the greatest geographic variation and 

were chosen to be part of the study. Prospect Park West was chosen as a fourth location 

to provide a high count, non-bridge location within Brooklyn. Prospect Park West wa s 

chosen over Kent Ave as the Brooklyn location because of Kent Ave’s very close proximity 

to the Williamsburg Bridge . 50th Street and 8th Avenue in Manhattan was chosen as the 

final location , over the automated counters at 86th Street, due to its higher automated 

counts and its more central location in Manhattan . Figure 5 provides a map of the 

observation locations chosen for this study and the corresponding NYC DOT automated 

counter locations. Figures 6 through 10 provide an arial image of each observation 

location, the corresponding NYC DOT automated counter location, and the immediate 

street context. 
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Figure 4. NYC DOT Automated Bicycle Counter Locations  
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Figure 5. Observation Locations & Corresponding  
NYC DOT Automated Co unters 
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Figure 7. Prospect Park West Camera Location  

 

 

 

Figure 6. 50 th  St & 8 th  Av e Camera Location  
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Figure 8 . Manhattan Bridge Camera Location  

 

 

 

 

Figure 9. Queensboro Bridge Camera Location  
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Figure 10. Williamsburg Bridge Camera Location  

 

 

Following  observation collection at all locations, the resulti ng film footage was 

then manually reviewed using an open-source qualitative data analysis software called 

Behavioral Observation Interactive Software, or BORIS. Version 8.27.10 of BORIS, which 

was released in October of 2024, was used for this study (Friard & Gamba, 2016). BORIS 

allows for rapid  recording of multiple timestamped observations and characteristics using 

pre-recorded media. For each vehicle within the video frame that was observed to be using 

the bike lane, the following characteristics were recorded: date, time, location, vehicle 

type, direction of travel, helmet used by one or more riders, commercial-use status, 

presence of passengers, presence of oversized tires, whether the vehicle is a cargo vehicle, 

cargo vehicle type, and the image index in the video recording. A screenshot of the BORIS 

qualitative analysis environment is provided in Figu re 11. 
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Figure 11. BORIS Qualitative Coding Environment  

Screenshot of BORIS environment used for film revie w process. 
 

During film review, a vehicle’s status of being used for commercial purposes was 

based on the presence or absence of delivery equipment such as insulating bags and/or  

visible branding of a delivery company. Additionally, if a vehicle was used for hauling a 

large amount of a specific type of object (such as packages or construction equipment) the 

vehicle was also recorded as being used for commercial purposes. For ambiguous cases 

or instances with some uncertainty, the vehicle was recorded by default as non-

commercial. Vehicles were recorded as having passengers if someone other than the 

vehicle operator was present on or in the vehicle. This includes passengers sitting on 

additional seats or positioned in a cargo section of the vehicle and includes both adults 

and children. A vehicle observation was coded as ‘yes’ for helmet use if any single person 

on the vehicle, operator or passenger, was observed to be wearing a helmet. For visually 

ambiguous cases, the observation was recorded by default as no helmet use. A vehicle was 

recorded as having oversized tires if it was an e-bike, conventional bicycle, e-scooter, or 

sit-down scooter and appeared to have a tire  width  of over four inches. For ambiguous 

cases, the vehicle was recorded by default as not having oversized tires. Vehicles with 
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space that was part of the original design of the vehicle, intended for additional occupants 

or materials, and comprised at least one-third of the total vehicle length were coded as 

either front -load or back-load cargo vehicles. Vehicles that had a trailer attached to the 

back of the vehicle were coded as trailer cargo vehicles. For visually ambiguous cases, 

vehicles were recorded by default as not being cargo vehicles.  Descriptions and images of 

the different vehicle type categories included in  this study can be found in Table 3. 

Table 3. Vehicle Type Classifications & Examples  

Vehicle Type  Motorized?  Example Images  

Pedal Bike No 
  

E-Bike Yes 
    

Citi Bike Classic No 
 

Citi Bike Electric  Yes 

 

  

Moped Yes 

   

E-Scooter Yes 

  

Kick Scooter No 

  

Sit Scooter Yes 
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E-Unicycle Yes 
  

E-Skateboard Yes 

 

  

Manual Skateboard No 

 

Assisted Mobility Device Yes 

  

Motorcycle Yes 

  

Images from E-Bikes, by ebikes.org, 2024, https://ebikes.org/e -bike-reviews/  Copyright 2024 by Woven Media LLC.; Citi Bike e-bikes 
return to New York City by Dean Yobbi, February 19, 2020, https://www.bicycleretailer.com/industry -news/2020/02/19/citi -bike-e-

bikes-return -new-york-city.; Ampere Motors, 2024, https://www.amperemotor.com/product -page/zoom-electric-scooters-
promotional -sale. Copyright 2024 by Ampere, USA.; Urban Bikes Direct, 2025, https://urbanbikesdirect.com/collections/electric -
scooters/products/isinwheel -s10plus-750w-electric-scooter-750w-42v-15ah-21mph-30-38miles. Copyright 2025 by Urban Bikes 

Direct.; smartwheel.us, 2025, https://smartwheel.us/ . Copyright 2025 by Onevolt, Inc.; USA Skate Shop, 2025, 
https://www.usaskateshop.com/0101001114569-vconf?2=932. Copyright 2025 by USA Skate Shop.; 2020 Guide to New Street 

Motorcycles , by Rider Magazine Staff, August 5, 2019, 2020, https://ridermagazine.com/2019/08/05/2020 -guide-to-new-street-
motorcycles/ . Copyright 2025 by Rider Magazine.; Bikes Online, 2025, https://bikesonline.com/collections/bikes . Copyright 2025 by 

Bikes Online USA. Mobility Works, 2025, https://shop.mobilityworks.com/p/power -wheelchairs/pride -jazzy-elite-hd-heavy-duty-
power-wheelchair/ . Copyright 2025 by Mobility Works. 

 

 Film review for this study resulted in a novel dataset in  the form of a csv file 

containing a total of 9,629 observations with 12 variables for each observation. Statistical 

analysis was then completed using R Version 4.4.1 and R Studio Version 2024.12.1.  

 Pre-existing datasets were also used for this project. This includ es trip data from 

the Citi Bike System Data, bike count data compiled by the NYC DOT, and collision data 

compiled by the New York Police Department (Citi Bike System Data, 2025; New York 

City Department of Transportation, 2025a; New York Ci ty Police Department, 2025). 

These external datasets were used to help clarify findings from the novel dataset created 

for  this study and to help contextualize results.  
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CHAPTER IV : RESULTS  

 Data collection and film review  for this study  resulted in a dataset containing 9,629 

observations with 12 variables of user behavior in protected bicycle facilities in  New York 

City during the month of January 2025. Subsequent analysis of the dataset is presented 

and described below. 

1) Observed Proportions of Vehicle Type s  

Across the entire observation period for this study, e-bikes, including both  

personal e-bikes and electric Citi Bike, were the most frequent vehicle type category using 

protected bicycle facilities, comprising nearly two-thirds ( 63.85%) of all observations. 

Non-motorized, conventional bicycles, including both personal and Citi Bike vehicles, was 

the second largest category comprising 25.76% of all observations. E-Scooters was the 

third largest category, comprising 6.69% of all observations. Mopeds, also known as 

limited use motorcycles, all of which are prohibite d from using bicycle facilities in NYC, 

made up 1.96% of all observations. The remaining eight vehicle categories made up the 

remaining 1.74% of observations. A complete breakdown of the proportion of each vehicle 

type observed can be found in Figure 12.  
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As shown in Figure 13, nearly three-quarters (73.96%) of all vehicles observed 

using protected bicycle facilities were motorized vehicles, a category which includes e-

bikes, electric Citi Bikes, e-scooters, mopeds, seated scooters, e-unicycles, e-skateboards, 

assisted mobility devices, and motorcycles. Motorized vehicles include all vehicles that 

have electric or combustion engines and may include pedal-assist or throttle  accelerators. 

Stated slightly differently, only one -in-four vehicles observed over the course of this study 

were non-motorized, pointing to a surprising  shift in micromobility in NYC that  

necessitates reconsideration of how bicycle facilities are being used. 66.32% of all non-

commercial vehicles observed were motorized, a 7.64 percentage point decrease from the 

complete dataset when commercial vehicles are included. These observed variations point 

to a higher use rate of motorized vehicles for commercial use. Nearly all (99.28 %) 

commercial use vehicles were motorized, with non -motorized vehicles comprising less 

than 1% of observed commercial trips. 
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2)  Observed Commercial and Non -Commercial Use of Vehicles  

As shown in Figure 14, out of 9,629 observations, 2,234 vehicles, or 23.20%, were 

recorded as being used for commercial purposes. A vehicle’s status of being used for 

commercial purposes was based on the presence or absence of delivery equipment such 

as insulating bags and/or visible branding of a delivery company. Additionally, if a vehicle 

was used for hauling a large amount of a specific selection of goods (such as construction 

equipment) the vehicle was also recorded as being used for commercial purposes. For 

ambiguous cases or instances with uncertainty, the vehicle was recorded by default as 

non-commercial. 
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 Commercial use rates varied between different vehicle types. As seen in Figure 15, 

nearly half (49.60%) of all privately -owned e-bikes (excluding those that are part of the 

Citi Bike system) were observed as being used for commercial purposes. 40.20% of all 

moped observations and exactly half (50.00%) of motorcycles were coded as commercial 

use, though the total number of motorcycle observations was an extremely small subset 

(8 observations or 0.04% of all observations) of the dataset.  

 



37 
 

 

If commercial vehicles are filtered  out of the dataset, the proportion of different 

observed vehicle types meaningfully changes. As shown in Figure 16, when commercial 

vehicles are excluded, e-bikes, including both personal and Citi Bike vehicl es, comprise 

54.29% of non-commercial observations, a 9.56 percentage point decrease from the 

complete dataset. In this case, non-motorized, conventional bicycles, including both 

personal and Citi Bike vehicles, comprise 33.35% of non-commercial observations, a 7.59 

percentage point increase from the complete dataset, while e-scooters comprise 8.67% of 

non-commercial observations, a 1.98 percentage point increase from the complete 

dataset. This suggests that e-bikes are used at higher rates for commercial purposes, while 

conventional bicycles and e-scooters are being used for non-commercial trips.  
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3)  Observed User Behavior  

i)  Presence of Passengers 

Vehicles were recorded as having passengers if someone other than the vehicle 

operator was present on or in the vehicle. This includes passengers sitting on additional 

seats or positioned in a cargo section of the vehicle, includ ing both adults and children. 

Out of 9,629 total observations, 139 vehicles (1.44%) were observed to have passengers, 

as can be seen in Figure 17.  
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ii)  Cargo Vehicle Use 

Vehicles with space built into the original design of the vehicle for additional 

occupants or materials that made up at least one-third of the total vehicle length were 

coded as either front-load or back-load cargo vehicles. Vehicles that had a trailer attached 

to the back of the vehicle were coded as trailer cargo vehicles. Out of all observations, 278 

(2.89%) were cargo vehicles, as seen in Figure 18. Among cargo vehicles, 204 (71.83%) 

were back load cargo vehicles, 43 (15.14%) used trailers, and 37 (13.03%) were front 

loaded, as represented in Table 4.  
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Use of cargo vehicles for commercial purposes was rarely seen over the course of 

this study, with only  39 of the 2,234 (1.75%) commercial use vehicles also being coded as 

cargo vehicles. Use rates of cargo vehicles were higher among non-commercial vehicles, 

with 2 39 (3.23%) non-commercial cargo vehicles observed.  

Overall, cargo vehicles made up a very small portion of the observations in this 

study, indicating relatively limited use. However, their use varied significantly among 

observation locations, as represented in Table 5. Prospect Park West had the greatest 

proportion of cargo vehicles (7.16%) which was 4.27 percentage points above the average 

of the complete data set. Of the 80 cargo vehicles observed at Prospect Park West, 46 

(57.5%) were also carrying passengers. This portion of the bike network is situated in a 

relatively residential  section of Brooklyn with multiple schools located n earby, which may 

indicate that cargo bikes are being used locally by families for pick -up and drop-off of 

students, resulting in higher use rates and more frequent observation of passengers when 

compared to other locations. Observation of cargo vehicles was also relatively high at the 

Manhattan Bridge (4.23% of all vehicles), 1.34 percentage points higher than the average. 

About one-quarter (25.56%) of cargo vehicles observed at the Manhattan Bridge were 

carrying passengers and a small fraction (3.13%) were being used for commercial 

purposes.  

 



42 
 

iii)  Observed Helmet Use 

 A vehicle coded for helmet use if any single person on the vehicle, operator or 

passenger, was observed to be wearing a helmet. For visually ambiguous cases, the 

observation was recorded by default as no helmet use. Across all locations, just over half 

of all vehicles (51.21%) were recorded as having at least one rider wearing a helmet, as 

seen in Figure 19. 

 

 Interestingly, users were more likely to wear a helmet when riding a non-motorized 

vehicle. As seen in Figure 20, across all observation locations 47.96% of motorized vehicle 

users were observed wearing helmets compared to 60.54% of non-motorized vehicle 

users, a substantial difference between the two groups and unexpected given the 

differences in potential speed of these two broad classes.  
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However, users of certain types of motorized vehicles were more likely to wear 

helmets than others. Figure 21 shows that E-unicycle, moped, motorcycle, e-skateboard, 

and e-bike (excluding Citi Bike)  users all had observed helmet use rates greater than 50%. 

Riders of e-scooters, motorized seated scooters, and electric Citi Bikes all had helmet use 

rates lower than 50%, with less than a quarter of electric Citi Bike users opting to wear a 

helmet.  
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 More prevalent  helmet use by riders of non-motorized vehicles extended to the 

subset of Citi Bike riders observed for this study, as represented in Figure 22. Non-electric 

(classic) Citi Bike riders were observed to be wearing helmets 40.00% of the time and 

were nearly twice as likely to wear helmets as electric Citi Bike users who were observed 

to be wearing helmets 22.75% of the time.   
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As seen in Table 6, helmet use by riders of commercial vehicles was slightly higher 

than helmet use by non-commercial vehicles. 56.54% of all commercial vehicle users were 

observed wearing helmets, compared to 49.60% of non-commercial vehicle users. Helmet 

use among commercial vehicle users (56.54%) was 5.33 percentage points higher than the 

full  dataset. 
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 Perhaps surprisingly, helmet use varied significantly between observation 

locations, as shown in Table 7. 50th St and 8th Ave was observed as having the lowest 

helmet use rate, with 41.90% of observed riders wearing helmets, 9.31 percentage points 

below the average of 51.21%. This is particularly surprising given 50 th St and 8th Ave had 

by far the highest proportion of commercial vehicle  use out of any location, and 

commercial vehicle users overall were more likely to wear helmets across all observations. 

Users observed at the Queensboro Bridge location were the most likely to use helmets out 

of any of the five observed locations, with 58.06% of users wearing helmets, 6.85 

percentage points above the average.   

 

4)  Result  Variations  Across  Different Observation Locations  

i)  Observation of Vehicle Type by Location  

As illustrated in the Figure 23, grouping vehicles by observation location reveals 

variations  in the modal split of  MMVs in different parts of the protected bike facility 

network. At four of the five locations, excluding the Manhattan  Bridge, private e-bikes 

made up the largest share of observed vehicles. 50th St. and 8th Ave and the Queensboro 

Bridge had the largest proportion of e-bikes (66.3% and 50.7% respectively), while the 

Manhattan Bridge had the lowest proportion (28.2%).  Electric Citi Bikes were either the 

second or third most common vehicle type observed at all five locations, and if private e-

bike and electric Citi Bike counts are combined, together they make up a majority of all 

vehicles observed at all five locations. Non-motorized (conventional) private bicycles were 
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the second most common category for Manhattan Bridge, Queensboro Bridge, and 

Prospect Park West, and the third most common category for the Willia msburg Bridge 

and 50th and 8th. E-Scooter rates were the highest at the Queensboro Bridge (9.7%) and 

50th St. and 8th Ave (8.0%), and moped use was highest at the Prospect Park West 

observation location (8.4%). All other vehicle types (including e-unicycles, e-skateboards, 

skateboards, seated scooters, motorcycles, assisted mobility devices, and unidentified 

vehicles (coded as other in the dataset)) made up between 1.6% and 2% of all observed 

vehicles at any of the five locations.  

 

There are also differences in observed vehicle type proportion s between bridge and 

non-bridge locations. E-bikes were more commonly observed at non-bridge locations 

(55.4%) than bridge locations (39.0%) and conventional nonmotorized bicycles were 

more commonly observed at bridge locations (26.3%) than non-bridge locations (14.3%). 

Though in no way conclusive, this goes against the assumption that e-bikes are used for 
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longer trips, trips  which would likely be more prevalent at bridge locations that span 

between boroughs. However, as shown in Table 24, 50th St and 8th Ave (a non-bridge 

location) had substantial commercial vehicle use when compared to other locations 

(33.23 percentage points higher than the average). Since e-bike and commercial vehicle 

use were highly correlated, this may skew the e-bike proportion comparison between 

bridge and non-bridge locations, indicating that commercial use rather than trip d istance 

is a stronger predictor of e-bike usage. Use of electric Citi Bikes was higher at bridge 

locations than non-bridge locations (6.2 percentage points) and use of classic, non-

motorized Citi Bikes was slightly higher at non -bridge locations (0.8 percentage points). 

Use of e-scooters, mopeds, and all other observed vehicle types was relatively consistent 

between bridge and non-bridge locations.  

 

For both bridge and non-bridge locations, motorized vehicles made up the 

majority of the observed vehicles. As shown in Table 8, motorized vehicles were more 

common at non-bridge locations (81.19% of non-bridge observations) than at bridge 
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locations (70.34% of bridge observations). Again, this likely due to the frequent use of e-

bikes for commercial use which were frequently observed at 50th St and 8th Ave, a non-

bridge location.  

 

 

5)  Differences in Commercial Vehicle Use Across  Observation Locations  

As represented in Table 9, there were substantial differences in the proportion of 

commercial vehicles observed at the five observation locations, ranging between 9.31% 

and 56.43% of all observations. On average, across all five locations, 23.2% of vehicles 

were recorded as commercial use. 50th St. and 8th Ave had the highest proportion of 

commercial use vehicles at 56.43% of all vehicles, 33.23 percentage points higher than the 

average. This is unsurprising given the location is situated  in a lively business district with 

many restaurants and offices where commercial delivery is likely common. The 

Manhattan Bridge had the lowest proportion  of observed commercial vehicles at 9.31%, 

not far ahead of the Williamsburg Bridge at 10.07%.  
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 As shown in Table 10, observed commercial vehicle use differed substantially  

between bridge and non-bridge locations. 42.97% of all vehicles at non-bri dge locations 

(50 th St. and 8th Ave as well as Prospect Park West) were commercial use, compared to 

13.03% of vehicles at bridge locations. This substantial difference is largely driven by the 

incredibly high proportion of commercial use vehicl es that were observed at 50th St and 

8th Ave. 

 

i)  Differences in Vehicle Observation Rates Across Time and Between 
Locations 

Vehicle observation counts and rates across time reveal slight differences between 

the five observation locations included in this stu dy. Figure 25 represents absolute counts 

of all vehicles at each observation location, grouped into 20-minute intervals. The gap in 

the center of each time ridge (approximately between 10:40AM and 11:40AM) represents 

a pause in observations. Figure 26 displays the rate of vehicles observed within 6-minute 

intervals, separated by the five observation locations. For the three bridge locations, the 
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highest rate of vehicle observations occurred during the morning commute, between 

approximately 8:00AM and 9:30AM, suggesting that the observed tri ps at those locations 

were more commonly commute trips. Vehicle counts were more evenly distributed at the 

Prospect Park West location, with a slight peak from 8:00AM to 9:00AM and another 

around 1:00PM. The 50th St. and 8th Ave location was unique in that the highest rate of 

observations occurred between 12:00PM and 1:30PM. This aligns with the high 

proportion of commercial -use vehicles observed at this location, as the midday peak may 

be the result of lunch-time deliveries.  

 
Observations grouped into 20 -minute intervals and sorted by location.  
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Rate of observations, grouped into 6 -minute intervals and sorted by location.  

 

6)  Proportion of Different Vehicle Types Observed Across Time  

Figure 27 represents the proportion of each vehicle type observed across time at all 

five observation locations. Blacked-out portions of the chart are periods when 

observations were not present for all five locations. As shown below, the proportio n of e-

bikes increases after the typical commute rush hour (after 10:00AM) and reach es its peak 

between 12:00PM and 1:00PM. This corresponds with an increased rate of commercial-

use vehicles observed during this afternoon timeframe. Non-motorized (conventional) 

bicycles, Citi Bikes, and e-scooters reached their largest proportions  between 7:30AM and 

9:30AM, suggesting these vehicles are most frequently used for commuting.  
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 Figure 28 shows the proportion of each vehicle type observed across time at all five 

observation locations with commercial -use vehicles removed. The proportion of e-bikes 

reduces substantially across all time periods, which is to be expected as nearly half 

(49.60%) of all e-bikes observed in the complete dataset were commercial vehicles. 

However, even when only considering non-commercial vehicles, the proportion of 

privately owned and operated e-bikes increases noticeably after the morning commute. 

This is likely due to the increased relative use of other vehicles between the typical 

morning commute hours of 7:30AM and 9:30AM, namely non-motorized bicycles, Citi 

Bikes, and e-scooters.  
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 This overall shift towards more frequent use of motorized vehicles after the 

morning commute is illustrated by Figure 29, which shows the proportion of motorized 

and non-motorized vehicles across time for all five observation locations. After 

approximately 9:30AM, the share of observed motorized vehicles increases from about 

two-thirds to over three -quarters and is maintained through early afternoon.  
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 The shift to motorized vehicle use in protected bike lanes at observed locations 

after the morning commute is mirrored by a substanti al rise in commercial vehicle use 

after 9:30AM, as represented in Figure 30. Commercial vehicle use rises from 

approximately 10% of observations before 9:00AM to about 40% by 12:00PM. This is 

perhaps not surprising given the prevalent use of commercial vehicles for food delivery 

and increased demand at midday. 
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7)  Comparing Results of  NYC DOT  Automated Bicycle  Counts with 
Manual Count s 

All observation locations  chosen for this study were collocated with an automated 

bicycle counter operated by the New York City Department of Transportation. This was 

done to provide comparison as well as validation for the manual count. Interestingly, 

there was substantial variation between the absolute count numbers for these two data 

sources. Automated bicycle counts are collected via induction loop counters, and the NYC 

DOT publishes daily updates to this data set on NYC Open Data. Counts are grouped by 

observation location and bucketed into 15-minute intervals. Th erefore, the exact 

timestamp of each automated bicycle observation is not available. To accurately compare 

the manual counts from this study with the NYC DOT automated bicycle counts, the 

manual count data for each location was trimmed to only include those observations that 

directly overlap ped with the 15-minute intervals available in automated counter dat aset. 

In other words, manual observations that were part of incomplete 15-minute intervals  at 

the beginning and end of each observation session were removed. It should be noted that 
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since manual observation locations were not precisely collocated with the automated 

counters due to space constraints, the exact observation timestamp for each vehicle varies 

between the two datasets. Therefore, comparison between the two vehicle count collection 

methods should be used in approximation and with an understanding that slight variation 

between the two datasets is to be expected. 

As shown in Table 11, for the time period  that overlapped with the manual 

observations of this study, a total of 6,940 vehicles were detected by the automated bicycle 

counters operated by the NYC DOT. The manual count resulted in 8,724 total vehicles, 

25.71% higher than the automated NYC DOT count total. If the manual count data is 

filtered to only include conventional bicycles and e-bikes (including Citi Bikes), the total 

is reduced to 7,825 vehicles, which is 12.75% higher than the vehicle count collected by 

the NYC DOT automated counters over the same timeframe.  

 
Source: NYC Department of Transportation Bicycle Co unts 

 

 As shown in Table 12, differences between automated and manual total vehicle 

counts varied across the five observation locations. When considering all vehicles 

observed in protected bicycle facilities, the manual count recorded substantially higher 

vehicle totals at four of the five observation locations:  9.11% more total vehicles at the 

Williamsburg Bridge, 23.36% more at the Queensboro Bridge, 27.10% more at Prospect 

Park West, and nearly double (99.59%) at 50th St and 8th Ave when compared to the 

automated counters at these locations. The difference in total vehicle counts may be the 

result of two factors: first, the induction loop automate d counters work by detecting metal 
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in  the vehicle (primarily the wheel rims and spokes) and can be set to a range of 

sensitivities (Bearn et al., 2022). It may be that the induction loop counters are not 

recording a passing vehicle because certain vehicle types do not have the required amount 

or type of metal to activate the induction loop at its set sensitivity. It is al so possible that 

the position of the  automated counter in the bicycle lane, and the overall design and 

context of the bicycle lane within the streetscape, may result in missed vehicles. Different 

sections of the automated counter have varying levels of sensitivity, and if vehicles do not 

pass over the high-sensitivity area which is typically located at the middle of the counter , 

they may not be recorded (Bicycle Detection at Traffic Signals , 2016). Many of the 

observation locations, including the Williamsburg Bridge, Queensboro Bri dge, and 50th 

St. and 8th Ave, involved bicycle facilities that were positioned next to a pedestrian path 

at the same grade. For example, the Queensboro Bridge bike path runs adjacent to a 

narrow pedestrian path. Other than a painted line, these bicycle and pedestrian facilities 

are not separated, which may result in vehicles operating in the pedestrian path or far 

enough from the center of the bicycle path, and therefore far enough from the center of 

the induction loop counter, to not be detected.  

 When the manual count totals are filtered to only i nclude conventional bicycles 

and e-bikes (including Citi Bikes) , they become slightly  more aligned with the automated 

counts from the NYC DOT. When filtered for only bikes and e-bikes, the Williamsburg 

Bridge manual count has a nearly identical observation total as the automated counter, 

with the manual count missing four (or 0.23%) of th e observations made by the 

automated counter. This subtle variation is likely the result of observation location 

differences between the automated and manual count methods. When filtered to only 

include bikes and e-bikes, the manual count total is 8.32% higher at the Queensboro 

Bridge, 10.81% higher at Prospect Park West, and 79.77% higher at 50th St and 8th Ave 

when compared to the automated counts from the NYC DOT. The manual counts at these 

three locations are still substantially higher than  the automated counter totals when 

filtering for only bikes and e -bikes, suggesting a systemic undercounting of bicycle and 

micromobility vehicle use by the NYC DOT’s automated counters for these protected 

bicycle facilities. 
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The Manhattan Bridge location was the only location where the automated counter 

recorded more than the manual count, with the  manual count recording 1.76% (or 25) 

fewer total vehicles than the automated counter at the Manhattan Bridge. This difference 

is slight and may be explained by the observation location differences between the 

automated count and the manual count that resulted in variations in observation 

timestamps between the two datasets. When the Manhattan Bridge manual counts are 

filtered to only include conventional bicycles and e-bikes (including Citi Bikes) , the 

manual count is 9.56% lower than the automated bike count total for that locati on, which 

is approximately the percentage of vehicles in the manual count that are not classified as 

conventional bikes or e-bikes. Combined with the relative parity of the total vehic le counts 

between the automated and manual methods, this suggests the Manhattan Bridge 

automated counter accurately records the number of vehicles using the protected bicycle 

facilities, not simply the portion that is bicycles and e-bikes.   

Source: NYC Department of Transportation Bicycle Counts 

 

8)  Comparing Manual Count Results with Citi Bike System Data  

As part of their  operator agreement with the NYC DOT, Lyft makes Citi Bike system 

data publicly available , including both monthly reports and individual tri p data (Citi Bike 

System Data, 2025). Trip data currently includes information of the rideable type (e -bike 

or “classic”), start and stop times, origin and destination stations, and the rider 

membership type. To roughly  compare the Citi Bike rideable type manual counts from 

this study with Citi Bike data, the citywide Citi Bike trip  dataset was filtered for trips  

whose start times fell within the observation time periods for the manual count . As shown 

in Table 13, during the observation times for this study, 67.54% of all Citi Bike trips started 
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were on electric bikes and 32.46% of all Citi Bike trips on non-motorized “classic” bikes. 

These citywide Citi Bike proportions diverge significantly from the proportion of Citi 

Bikes observed during the manual count for this study, which recorded 84.32% of all Citi 

Bikes as being electric and 15.68% of all Citi Bikes as being nonmotorized “classic” bikes, 

as represented in Table 14. This is a substantial difference in Citi Bike vehicle type counts, 

which is likely the result of the observation locations chosen and points to the limitations 

of this study, which will be  further  explored in the following section. 

 

 

Source: Citi Bike System Data 

 

 

Source: Citi Bike System Data 
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CHAPTER V: L IMITATIONS  

 This study has inherent  limitations. First and foremost, the dataset is limited 

temporally . This project involved collection of fifty hours of film footage focusing on the 

morning commute hours (approx. 7:40AM -10:40AM) and midday (approx. 12:0OPM-

2:00PM ) and took place over a short range of dates between January 2nd and January 

16th, 2025. Therefore, the data and resulting analysis is unable to account for potential 

variations in vehicle type use and user behavior over the course of a 24-hour day (evening 

commute, late afternoon, at night, etc.) and is also unable to account for seasonal 

variation. While NYC DOT’s automated counters make it clear that overall ridership in 

protected bike facilities decreases in the months between December and March, it 

remains unknown how seasonal differences may affect use rates of different vehicle types 

and user behavior (Cycling in the City: Cycling Trends in New York City, 2021).  

For example, over the course of the observation sessions for this study , the 

temperature was particularly cold , between twenty- and thirty -five-degrees Fahrenheit , 

and it is well -established that weather directly affects cycling rates (Heinen et al., 2010). 

This may skew the proportionality of vehicle type use rates, though in which direction is 

unclear. It may be the case that because observations were conducted during the winter, 

discretionary MMV trips were made less frequently by travelers with multiple modal 

options (i.e. transit). This would possibly result in a high er observed proportion of 

commercial vehicles during winter than at other times of year, as delivery workers 

typically do not have the option to shift modes due to the highly variable the origin -

destination points of their trips . Since many of the e-bikes observed in this dataset were 

also coded as commercial use, it may be the case that an increased proportion of 

commercial vehicles, a result of the seasonal downturn of trips made by other users, 

would increase the relative proportion of e-bikes in the dataset. It should be noted that 

the effects of seasonality on commercial use and vehicle type outlined above are purely 

conjecture, presented to illustrate the potential limitations o f this dataset. 

This study is also spatially limited, as it collected data from five locations in three 

boroughs. No observations were conducted in the Bronx or Staten Island. Additionally, 

this study only considers protected bike facilities  and no other type of bike facilities which 
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may result in  different MMV  use and user behavior statistics. Three of the five locations 

selected for this study are bridges which may cause certain trips, such as commute trips 

or longer trips, to be overrepresented in the dataset. As established above, in this study  

there was noticeable variability between different locations in the vehicle types used and 

user behavior, which should caution against sweeping generalizations based on this 

relatively small sample of all possible locations. Relatedly, a comparison of the Citi Bike 

citywide data and the manual count data for this study shows substantial differences in 

the proportion of electric and non-motorized “classic” Citi Bikes, pointing to the 

variability in vehicle type use across the city. The bound spatial scope of this study to only 

five locations limits the extent to which these findings can be generalized to accurately 

describe the complete modal split in bike facilities, or str eets more generally, in NYC. 

Manual  count locations in this study were not collocated at the exact locations of 

corresponding NYC DOT automated bike counters. The precise observation locations for 

this study were based on available space for setting up a camera so as not to interfere with 

use of the bicycle facilities. For the Prospect Park West, Queensboro Bridge, Manhattan 

Bridge, and 50th St. and 8th Ave observation locations, the precise filming location s were 

within 150 feet of the automated counter. For the Williamsburg Bridge,  due to the limited 

space for camera setup near the automated counter, the camera was positioned at the 

bridge approach on the Manhattan -side while the NYC DOT automated counter is located 

on the Brooklyn-side approach. Because bicycle facility users are unable to exit the bridge 

bicycle facility without first passing by the chosen observation location, there is a very 

high degree of confidence that all users passed through both the automated and the 

manual count location  on the Williamsburg Bridge  despite the large distance between the 

two. However, across all locations, the timestamped observations between the NYC DOT 

automated counts and the manual counts for this study do not neatly correspond because 

of the distance between them. Therefore, when comparing the two datasets, it should not 

be assumed that vehicles recorded at the same time in the two datasets are necessarily the 

same vehicle. 

This study relied on visual identification to deter mine whether a vehicle was 

classified as commercial use based on the presence or absence of delivery equipment such 

as insulating bags and/or visible branding of a delivery company. Additionally, if a vehicle 
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was used for hauling a large amount of a specific selection of goods (such as construction 

equipment) the vehicle was also recorded as being used for commercial purposes. For 

ambiguous cases, the vehicle was recorded by default as non-commercial. Visual evidence 

is an imperfect proxy for determining trip purpose and the only completely accurate 

method would be to conduct rider surveys which were infeasible in this study. Reliance 

on visual identification may have resulted in final commercial use counts that diverge 

from actual trip purpose rates.  
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CHAPTER VI : I MPLICATIONS  & D ISCUSSION  

 The results of this study further develop our understanding of the use of 

micromobility vehicles in protected bicycle facilit ies in NYC. While not absolute in 

determinations  and limited in scope, the findings presented above provide evidence for 

best practice and a path forward for micromobility  policies, planning, and infrastructure . 

This chapter explores the implications of these findings for  micromobility policy and 

infrastructure planning . While focused on the mobility environment of NYC, these 

impl ications can be adapted to help plan for the future of other developed and developing 

urban micromobility networks . 

1) Motorized Micromobility Regulatory Options & Recomm endations  

The rapid increase in motorized MMV  use in NYC has anecdotally been recognized 

over the last decade, with a surprising level of  media attention in the mainstream  (Hu & 

Rose Marcius, 2021; Lane, 2023; Russo-Lennon, 2025; Saeidi, 2024; Stewart, 2024; 

Venugopal, 2024; “What Happens When Speedy Mopeds Crowd Bike Lanes?,” 2023). 

However, the extent to which these motorized vehicles are being used and the behavior of 

their users in bicycle facilities is poorly understood, forcing  policymakers and elected 

officials to respond to an ever-evolving mobility environment with far from adequate  

information. Despite its limitations, this study provides the most thorough  estimation  to 

date of micromobility use rate s in protected bicycle facilities in NYC, confirming the 

common, but largely unsubstantiated, understanding that motorized MMVs make up a 

substantial proportion , and likely majority , of vehicles using protected bicycle facilities. 

Nearly three-quarters (73.96%) of all vehicles observed in this study, and two-thirds  

(66.32%) of non-commercial vehicles observed, were motorized. This is a significant 

finding  that points to a massive shift to motorized micromobility use in bicycle fac ilities 

since the first protected bike lane was installed in NYC nearly two decades ago in 2007. 

The results of this study also indicate that  a wide range of motorized vehicle types, 

including e-bikes, mopeds, e-scooters, and a variety of other less common vehicles, are 

used in protected bicycle facilities, revealing the inadequacy of existing policies regarding 

use and enforcement of the protected bike infrastructure. As with most issues related to 

streets and the right-of-way, the primary question facing policy and lawmakers is how to 
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balance competing transportation and accessibility needs and interests through 

regulation that is equitable, efficient, actionable, and considers the future development of 

local and regional mobility .  

Given the substantial rise in motorized MMV  use in NYC and evidence from this 

study that these vehicles make up a majority of the vehicles in protected bicycle facilities, 

regulation of these travel modes must strike a careful balance between supporting their 

continued use, encouraging safe use, and recognizing the needs and sense of safety of 

other road users. Supporting electrified MMVs through regulation presents  an immense 

opportunit y for the city to reduce congestion, limit pollution,  provide mobility options to 

residents currently underserved by transit , and manage the explosive growth of 

commercial delivery across the five boroughs. It is important to note that p olitical 

backlash against the use of motorized MMVs, particularly mopeds and e-bikes, has grown 

both among a select group of elected officials in NYC as well as among local advocacy 

groups such as the NYC E-Vehicle Safety Alliance and the Coalition Against Rogue Riding  

(“Jenifer Rajkumar Intros Priscilla’s Law to Regist er and License e-Bikes, e-Scooters,” 

2024; Russo-Lennon, 2025). Although these advocacy groups and elected officials 

represent a small but vocal minority of road users and policymakers, general safety 

concerns by pedestrians and non-motorized bicyclists have been widely reported in local 

media, with specific concerns over traffic rule-flouting by motorized micromobility 

operators such as running red lights, traveling in the wrong direction, and ri ding on 

sidewalks (Arnav, 2024; Holden, 2024; Katz, 2024a) . These concerns must be taken 

seriously, and the city should act both to protect road users and to prevent large-scale 

negative public perception of mobility options that  can be used as a tool to help solve 

transportation  and climate issues.   

In late 2024, Intro. 606  also known as Priscilla’s Law was introduced to the New 

York City Council. If passed, the law would require “that every bicycle with electric assist, 

electric scooter and other legal motorized vehicle be licensed and registered” (Requiring 

That Every Bicycle with Electric Assist, Electric Scooter and Other Legal Motorized 

Vehicle Be Licensed and Registered, 2024). Intro. 606 is c urrentl y laid over in committee 

and unlikely to advance in the current mayoral admi nistration due to lack of political 

support  for  its current form in the City Council, at City Hall , and in city agencies. While 
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the intent  of the law is to increase the accountability  of e-bike and e-scooter riders and 

provide additional avenues for enforcement such as through red light cameras, there are 

multiple foreseeable problems with  this type of regulation. Since New York State does not 

register e-bikes and e-scooters, this law would require establishment of city offices like 

the DMV to process registration applications and di stribute license plates for potentially 

hundreds of thousands of vehicles. As stated by NYC DOT Commissioner Rodriguez, there 

is a concern of “duplicating the State’s Department of Motor Vehicles within [NYC]DOT. 

The Administration already has the tools to enforce against illegal behaviors; a license 

plate is not necessary for enforcement” (NYC Department of Transportation Testimony 

Before the City Council Committee on Transportation  and Infrastructure , 2024). It is 

also unclear whether such legislation would conflict with New York State law, as Section 

180 of N.Y. General Municipal Law  prohibits localities from implementing charges or 

taxes that would limit free use of bicycles and tricycles (Kuntzman & Lebowitz, 2024) . 

While it could be argued that the free use clause excludes motorized MMVs, any NYC 

legislation would likely require explicit guidance and permission by the state. Even if 

permitted by the state, such a law would be counterproductive for the continued use of 

motorized MMVs in NYC. It is almost certain that licensing and registration of e-bikes 

and e-scooters would decrease their overall use rates by raising the costs of ownership 

and operation, an outcome that is misaligned with the congestion, climate, and 

accessibility goals of the city. Across the U.S., bicycle registration programs have largely 

proven to be expensive to administer, inefficient, and ineffective (Moser, 2015). Bicycle 

registration program s have also been found to exacerbate racial profiling and present 

issues of unfair and targeted enforcement of people of color, and as a result multiple cities, 

including Los Angeles, Detroit, D.C., Perth Amboy, NJ, and Toronto, have either repealed 

or rejected proposals for bicycle registration programs due to unequal enforcement and 

resource allocation concerns (Bicycle Licensing, 2025; Bicycle Registration Reform 

Amendment Act of 2008, 2008; RE: CITY COUNCIL MOTIO N RELATIVE TO BICYCLE 

LICENSING, 2008; Holder, 2021) . This is a primary concern in NYC where in 2022, 90% 

of all tickets for riding a bicycle on a sidewalk were issued to people of color (Lau, 2023). 

Such a law would place an immense burden on the tens of thousands delivery workers in 

NYC, a large but unknown portion of whom are undocumented immigrants  and who 

would likely face additional obstacles to obtaining  registration  (Figueroa et al., 2022; 
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Restaurant Delivery App Data: January-March 2024, 2024) . Mandatory registration and 

licensing would expose many of these workers, who may be unable to register due to 

immigration  status, to either job loss or the risk of fines and potential vehicle confiscation 

for riding without a license.  

Although registration and license of motorized micr omobility vehicles would have 

the unintended effect of restricting  mobility and accessibility in the city, NYC has multiple 

regulatory options to support the continued growth of  motorized micromobility  in  ways 

that address current concerns. An overview of policy recommendations can be found in 

Table 15, followed by a detailed explanation of each regulatory tool. 

Table 15. Policy Recommendations  Summary  

Recommendation  Key Aspects  

Revise regulation of commercial 
micromobility use for third -party 

app -based delivery providers  

�x Require companies hold insurance liability, 
personal injury, collision, & medical payment 
insurance 

�x Comprehensive data sharing requirements of 
trips facilitated through platform  

�x Exclude local businesses that directly employ 
small numbers of delivery employees 

�x Monetary fines for failure to comply  

Expand Permitting Fees or 
Taxation of Third -Party App -

Based Delivery Providers  

�x Nexus between demands placed on local 
infrastructure & use by third -party, app-based 
delivery providers 

�x Local precedents for increased taxes/fees 

�x Funding mechanism for MMV -related 
infrastructure & programs  

Revise E -Bike Classes Permitted 
to be Sold in New York City  

�x Ban local sales of Class III e-bikes 

�x Avoid sudden, outright ban on use or reliance 
on on-street enforcement 

�x Establish rebate program for Class I & II e-
bikes 
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i)  Revision of Regulation of Commercial Micromobility Use, Specifi cally Third -
Party App- Based Delivery Providers  

Commercial use, and in particular use for delivery, provides a promising avenue 

for productive and actionable e-bike regulation  in NYC. Commercial usage makes up a 

large portion of total motorized MMV  use in the city , an understanding that is supported 

by this study which found that nearly half  (49.6%) of all e-bikes and 40.2% of all mopeds 

observed using protected bicycle facilities were commercial vehicles. Additionally , there 

is evidence that the payment incentive structures established by third-party app-based 

delivery providers, which push delivery workers to  maximize the number and speed of 

deliveries to received higher pay, are a factor in speeding and other violations of rules of 

the road among delivery workers (Abreu Plasencia et al., 2022). In 2024 testimony before 

the New York City Council, NYC DOT Commissioner Ydanis Rodriguez highlighted this 

concern, stating that third -party delivery providers’ business models incentivize “ delivery 

workers to do whatever it takes—including running red lights or going the wrong way—to 

shave a minute or two off the delivery time and penalize those who ride safely” (NYC 

Department of Transportation Testimony Before the C ity Council Committee on 

Transportation and Infrastructure , 2024). NYC currently has several regulatory 

requirements regarding commercial delivery.  As of September 2017, Administrative Code 

of the City of New York §10-157 and §10-157.1 requires businesses that use bicycles for 

commercial purposes, including e-bikes, to register the name and street address of the 

business, as well as the name and address of the business owner. Additionally, the 

business must provide each commercial bicyclist employee’s name, their home address, 

dates of employment, and a unique identification  number, as well as confirmation that 

the bicyclist has completed the NYC DOT Commercial Bicyclist Safety Course (§10-157 

Bicycles Used for Commercial Purposes, 2023). Helmet use is required for all commercial 

bicycle operators, a law that appears to be poorly followed and enforced as 43.46% of all 

commercial micromobility vehicle operators observed in this st udy were not wearing 

helmets. Commercial bicycle operators are also required to always carry a commercial 

business ID card, display their business name and ID number on a reflective vest, and 

have a sign affixed to the back of the bicycle with the bicycle ID number and business 

name. These requirements apply to all businesses that do commercial MMV delivery, 

including  third -party, app-based delivery companies (e.g. DoorDash, UberEATS, Relay, 
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Postmates) and their  independent contractors , though the NYC DOT has expressed 

concern that these companies do not typically  have systems in place for verifying 

compliance, frequently  ignore these requirements,  and have outstanding fines for 

violations of commercial bicyclist law (Testimony from the New York City Department 

of Health and Mental Hygiene: New York City Departm ent of Consumer and Worker 

Protection: App -Based Food Delivery Worker Public Hearing , 2022). Overall, current 

regulatory actions by NYC are inefficient, unactionable, largely unenforced, place 

unnecessary burdens on the individual commercial delivery worke rs, and are out-of-sync 

with a shifting micromobility landscape.  

Boston provides a compelling example of how NYC can revise its motorized 

micromobility vehicle regulation  to be actionable and effective through changes to its 

permitting structure for third -party app-based delivery companies. In February 2025, 

Mayor Michelle Wu sent the Road Safety and Accountability for Delivery Provide rs 

Ordinance  to Boston City Council for consideration, which woul d require third -party 

delivery companies hold insurance that covers “liability, personal injury, collision, and 

medical payment in the event that any uninsured or underinsured Operator is involved in 

a crash” for all operators using their platform, including independent contractors . The 

proposed ordinance also requires these companies to share compiled data on delivery 

activity  on a monthly basis (Road Safety and Accountability for Delivery Providers 

Ordinance, 2025). If this legislation is enacted, affected delivery providers must also 

provide comprehensive information on delivery trips  facilitated through their platform , 

including reporting of individual delivery trip orig in (address) and destination  (census 

block), vehicle type used, vehicle power source, time of delivery, and duration  of delivery 

in addition to aggregated data on deliveries within certain geographic areas. This 

ordinance is targeted at large, third -party app-based delivery companies and is intended 

to exclude small businesses that directly employ a small number of delivery workers . The 

ordinance establishes steep monetary fines for  third -party providers for failure to comply 

with both insurance and data sharing requirements. 

In addition to the limited delivery worker roster information currently required, 

Administrative Code of the City of New York §10-157 requires businesses that operate 

commercial delivery to provide any other information  explicitly  requested by the NYC 
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DOT. This establishes a legal basis on which increased data sharing requirements can be 

made by NYC DOT on third -party delivery providers. Such requirements would mirror 

the current data mandates placed on ride-hail  companies such as Uber and Lyft 

(Fernández Campbell, 2018). A law similarly structured to the ordinance proposed in 

Boston would appropriately place the burden of liability insuran ce on the third-party 

delivery provider and not ind ependent contractors or delivery employees. Such a 

distribution of risk and responsibility incentivizes third -party delivery provider s to 

encourage safe vehicle operation and to establish local systems of accountability, two 

aspects of business operations that are frequently ignored by delivery provider  companies 

who operate in multiple jurisdictions  and typically have minimal direct presence in the 

areas they serve. Although focusing these requirements on third-party app-based delivery 

providers will not cover all motorized MMVs nor all vehicles being used for commercial 

purposes, they constitute a significant portion of riders as there were an estimated 65,000 

delivery workers employed through these providers in 2021 (Figueroa et al., 2022). Data 

sharing requirements would also provide NYC agencies with valuable information to  help 

understand micromobility trends and aid in planning  infrast ructure improvements such 

as additions to the bicycle facility network and charging stations for electric MMVs. NYC 

DOT leadership has recently hinted at early exploration by the agency and City Council to 

require data sharing by third -party delivery providers, though details have not been 

released as of spring 2025 (NYC Department of Transportation Testimony Before t he 

City Council Committee on Transportation and Infras tructure , 2024).  

ii)  Expansion of Permitting Fees or Taxation  of Third -Party App -Based Delivery 
Providers as Funding Mechanism for  Micromobility Infrastructure  & 
Programs  

Activity generated by third -party app-based delivery providers places demands on 

local transportation infrastructur e regardless of mode type, such as increased congestion, 

wear and tear of road infrastructure, and the provis ion of emergency response services in 

the event of crashes. Delivery by MMVs places specific demands on local infrastructure, 

including increased activity in bicycle facilities  and use of sidewalk and street space for 

parking  and charging. As shown in this study, motorized MMVs, particularly e -bikes and 

mopeds, are frequently used in bicycle facilities for commercial purposes. This 
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commercial micromobility activity is likely  more heavily concentrated in commercial 

corridors where businesses such as restaurants and grocery stores are located, such as at 

the 50th St. and 8th Ave observation location for this study where over half of all observed 

vehicles were being used for commercial purposes. In response to clutter and congestion 

on sidewalks and at curbs in areas where delivery pick-up activity was high, NYC is 

developing two pilot programs . The first aims to make charging infrastructure more space 

and time efficient and the second will provide deli very workers with areas to park and 

charge their vehicles as well as rest and be protected from the elements (Custodio et al., 

2023; Duggan, 2024; Safer Charging, Safer Deliveries: Lessons from NYC DOT’s Public 

E-Bike Charging Pilot, 2024) . Both programs are attempting to respond to demands 

placed on the street by increased use of motorized micromobility vehicles  for deliver y, 

making use of sidewalk space more effective and mitigating conflict between pedestrians 

and delivery workers.  

There are policy precedents and a clear nexus for NYC to seek taxation of third -

party delivery providers to help fund programs and infrastructure projects rela ted to the 

local transportation systems. Currently, New York State levies sales tax collection on app-

based delivery providers through a marketplace provider tax, which applies only to non-

restaurant deliveries from retailers such as grocery, convenience, and liquor stores 

(Technical Memorandum TSB -M-19(2.1)S, 2019; US Merchant Marketplace Facilitator 

FAQ, 2024). Additionally,  while transportation services are typically exempt from sales 

tax in New York State, any ride-hail and taxi service that starts or ends in NYC or 

surrounding New York counties is subject to a $0.50 per trip Metropolitan Trans portation  

Authority tax (Information on the Taxicab and Hail Vehicle Trip Ta x, 2023). NYC could 

seek authorization from the state to levy a local marketplace provider tax and may wish 

to explore expansion of such a tax to include delivery services involving all types of 

retailers, including restaurants. NYC or the MTA cou ld also explore a flat service fee on 

all deliveries facilitated by third -party delivery operators, like the ride hail and taxi fee 

currently in place . Such a fee could be set based on the vehicle type used, with higher fee 

rates for larger vehicles or those with  internal combustion engines.  An increased 

permitting fee could also be explored in order to have third -party app-based delivery 

providers pay for a fair share of their benefit from local transportatio n systems. The 
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revenue generated by these new taxes could be used to fund programs such as the Class 

III e -bike trade-in and rebate system as described in the next section, charging hubs for 

delivery workers, and/or  maintenance and improvement of the bicycle facilities that are 

heavily used for commercial delivery. 

iii)  Revision of E-Bike Classes Permitted to be Sold in New York City 

As part of the New York State’s 2020 legalization of the use of e-bikes and e-

scooters on public roads, three classes of authorized e-bikes were established. Class I e-

bikes are operated through pedal-assist and Class II e-bikes are operated with throttles , 

with both limited to a maximum operating speed of 2 0 miles per hour. Class III e-bikes 

include any e-bike that is throttle -operated and has a maximum speed of 25 miles per 

hour. Class III e-bikes were authorized by New York State law as only being allowed to 

operate in cities with populations over one million , essentially limiting their use to NYC 

(Vehicle & Traffic Law, 2020) . These e-bikes were permitted in NYC due to their existing 

use among delivery workers prior to legalization and a fear of placing financial burdens 

on those deemed essential workers during the height of the COVID-19 pandemic 

(Kuntzman, 2025) . However, allowing higher speed micromobility vehi cles to operate in 

the densest urban area in the state poses issues, given the well-established exponential 

relationship between speed and likelihood of injury  and fatality and the substantial 

increase in pedestrian injuries and fatalities when struck by vehicles traveling over 20 

miles per hour (California Safe Speeds Toolkit: Research on Speeds, Speed Limits and 

Safety, 2024; Tefft, 2011). Although the risk profile for a pedestrian who is  struck by an e-

bike differs from being struck by a car or truck, i t is fair to assume that with increased 

speeds over 20 miles per hour, the likelihood of injury for both e -bike operators and other 

road users increases as well.  

According to Matt Moore, policy counsel at People for Bikes, NYC is unique in 

authorizing operation of Class III e -bikes without a license, as any vehicle that exceeds 20 

miles per hour is typically considered a motor vehicle under state and federal laws 

(Moore, 2024) . Moore links the allowance of Class III e-bikes to the rapid rise in e-bike 

related injuries and fatalities in NYC, as cities with comparable bicycle facility networks 

and cycling rates that do not allow Class III e-bikes, such as Chicago, Boston, and San 
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Francisco, have avoided similar increases in e-bike related deaths. Since 2020, NYC has 

seen an alarming rise in the number of solo e-bike fatalities which do not involve another 

vehicle, providing further support for th e linkage between Class III use and decreased 

road safety.  

This study did not record e-bike type and did not differentiate between class I, II, 

and III during film review, and it is currently uncl ear what proportion of e -bikes used in 

NYC are able to reach speeds over 25 miles per hour. However, given a substantial share 

of vehicles that use protected bicycle facilities are privately owned e-bikes (44.59% of 

observed vehicles), the specifics of the type of e-bikes being used on NYC streets are 

important when ensuring safe motorized micromobilit y use. Additionally, faster moving 

e-bikes exacerbate the speed and acceleration differentials caused by a wide range of 

vehicle types using the same facility. Micromobilit y vehicles that can travel at higher 

speeds likely contribute to feelings of discomfort and danger of other road users, 

particularly pedestrians . Recently, the city lowered the maximum speed of electric Citi 

Bikes from 20 miles per hour to 18 miles per hour due to safety concerns (Mayor Adams, 

DOT Commissioner Rodriguez, Lyft Announce Expansion , Improvements to CITI Bike 

System as Ridership Reaches Record Highs, 2023). A sudden and outright ban on the use 

of Class III e-bikes would place financial burden and legal risk on delivery workers who 

typically required to provide their own vehicle for employment with third -party delivery 

providers. That said, the continued use of Class III e-bikes may increase the road injuries 

and fatalities and has the potential to further contribute to  negative public perceptions of 

motorized MMV use due to high speeds in car travel lanes and in bicycle facilities. NYC 

should aim to phase out the use of Class III e-bikes through two policy approaches. First, 

the city should ban future local sales of Class III e-bikes. Enforcement of this sales ban 

could be easily included in the current battery and e-bike rental and sales enforcement 

program. Since 2023, the city’s Department of Consumer & Worker Protection and the 

Fire Department of New York (FDNY) has conducted inspections and issued fines for 

retail of unauthorized e -bikes and components, initially an effort to reduce  fire risk from 

faulty lithium batteries which could be expanded to includ e this new regulatory 

requirement (Hu, 2024; Smith, 2024; To Amend the Administrative  Code of the City of 

New York, in Relation to Requiring the Posting of Li thium -Ion or Other Storage Battery 
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Safety Information in Powered Bicycle or Powered Mobility Device Businesses, 2024). 

However, there are concerns that this enforcement program is currently underfunded and 

needs to receive adequate resources to effectively regulate vehicle and battery sales (Street 

Safety in the Era of Micromobility, 2024) .  

Second, the city should establish a trade-in program for Class III e -bikes which 

would allow owners to exchange their Class III e-bike for a rebated purchase of a new 

Class I or II e-bike. This trade-in and rebate program would help accelerate the turnover 

of the e-bike fleet and encourage the purchase of lower-speed Class I and II e-bikes 

without placing an undue financial burden on Class III e -bike owners, particularly 

delivery workers. The NYS Senate has passed legislation that would direct the New York 

State Energy Research and Development Authority to establish a 50% rebate program for 

e-bikes (Senate Bill S314A, 2024). This legislation, which is currently in committee  in the 

NYS Assembly, should be revised to support the purchase of only Class I and II e-bikes. 

In addition to financial equity concerns, given the  difficulty on -street enforcement of 

motorized micromobility vehicle type, namely correct  and in-the-moment identification 

by law enforcement of e-bike class, it is unwise and ineffective to ban specific e-bike types. 

Instead, targeting the point of sale for enforcement and incentivizing the purchase of 

certain e-bike classes is the most effective route for regulating the types of e-bikes being 

used, despite its longer time horizon for shifting e-bike use in NYC.  

Although policy programs  like the ones described above can help mitigate the 

negative effects of increased micromobility use to an extent, regulation can only get us so 

far. NYC is also facing a problem of inadequate infrastructure that is unable  to meet 

demands. Essential to the future safe, equitable, and efficient expansion of MMV use is 

appropriate  provision of street improvements and spatial planni ng, including necessary 

funding and resource allocation. Ultimately, policy and infrastructure must be considered 

in relation to one another to advance local goals. In light of both the findings from this 

study and the policy considerations above, a series of spatial planning recommendations 

are presented in the following section that aim to manage and facilitate expanded mode 

shift to MMVs.  
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2)  Planning & Infrastructure Implications   

This study helps to validate recent anecdotal reports of the rise of motorized MMVs 

in NYC. As demonstrated in the results section, nearly three-quarters (73.96%) of all 

vehicles observed using protected bike lanes in this study were motorized, and were a mix 

of e-bikes, traditional pedal bikes, e-scooters, mopeds, as well as a variety of other small 

one and two-wheeled devices. Mixing of a wide range of vehicle types in the same travel 

lane presents issues due to substantial differences in speed and mass, and possible 

conflict s between behavior and use of different vehicle types, that may cause some users 

to be uncomfortable or endangered when using these facilities. Although studies are 

limited, e -bike operating speeds in urban environments have been found to typically fall 

within the 12-18 mph range, with pedal bikes traveling 4-18 mph, and other smaller 

mobility  devices such as e-scooters traveling 8 -15 mph (National Association of City 

Transportation Officials, 2025) . These vehicles are being used for a wide variety of 

purposes, including commuting, leisure, non-work trips, and, as we see above, for 

commercial use, each of which results in different needs and demands being placed on 

the relatively narrow portion of the roadway dedica ted to their safe use. As stated by the 

NYC Comptroller’s office in a report  on micromobility from October, 2024, 

“infrastructure and street design have not kept pace with the growing popularity of 

micromobility” (Street Safety in the Era of Micromobility, 2024) . This mismatch between 

the current state of micromobility infrastructure a nd the demands being placed on it by 

rapid modal shift over the last decade should be understood as an opportunity for  the city 

to confront the  concerning increase in motorized micromobility injuries and fatalities.  

Any improvements to bicycle facilities must consider the continued ris e and likely future 

growth, of motorized MMVs. As found in this study, these mode types make up a majority  

of the vehicles using protected bicycle facilities and will play an important role in the 

future of travel in NYC for decades to come. Design and planning choices must reflect this 

meaningful shift in how New Yorkers move.  

Statements by elected officials and from local advocacy groups as well as multiple 

reports in the media have highlighted an increased sense of danger and discomfort for 

pedestrians due to the recent increase in motorized MMV  use. Despite this tension, 

micromobility infrastructure improvement , a transition to complete street designs, and 
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traffic calming mediations not only provide safe travel options for micromobility users  

but are also aligned with elevating the safety and comfort of other road users, especially 

pedestrians. The anecdotal increase in traffic violations by micromobility riders which 

have contributed to a sense of unease by other users, particularly  riding on the sidewalk 

and in the wrong direction  in travel lanes, should be largely understood as individual s 

responding to gaps in safe infrastructure . Protected bike lanes have been shown to reduce 

bikes riding on  the sidewalk by up to 97%, indicating the need for adequate infrastructure 

in order to make all road users feel safe (Jaffe, 2014; Prospect Park West Traffic Calming 

& Bicycle Path, 2012). While pedestrians and motorized micromobility users  have often 

been portrayed as having conflicting interests, improvement of the micromobility 

network will directly alleviate concerns about improper use of these smaller motorized 

vehicles on NYC streets.  

Based on the 2019 Streets Plan passed by the City Council, expanded 

micromobility infrastructure is  a policy priority of the city. Under the Streets Pl an, the 

NYC DOT is mandated to construct 50-miles of protected bike lanes each year, a goal that 

it has continually failed to meet  (Chamberlin, 2025; Local Law 195: Five-Year Plans for 

City Streets, Sidewalks, and Pedestrian Spaces, 2019). Over the past five years since the 

plan has been enacted, the NYC DOT has been underfunded and understaffed, making 

implementation of tens of miles of high -quality protected bicycle facilities difficult. Based 

on a 2024 report from the New York State Comptroller ’s Office, NYC DOT staff vacancies 

are two times higher than the citywide average for NYC agencies, and staff levels have 

effectively remained unchanged since 2019 despite the expanded mandate delivered by 

City Council (2024 Update on New York City Staffing Trends, 2025). All  the 

recommendations presented below are dependent on adequate funding and staffing of 

the NYC DOT and related agencies who are responsible for implementing changes to 

street planning, design, and construction .  

An overview of spatial planning recommendations can be found in Table 16, 

followed by a detailed explanation of each. 
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Table 16. Spatial Planning Recommendations  Summary  

Recommendation  Key Aspects  

Expan d Protected Bicycle 
Facilities & Pilot Separated  

Motorized  MMV  Lanes  

�x Protected facilities support demand, mitigate 
conflict between different road users, & 
increase safety 

�x Expand overall road space allocated to MMVs 

�x Pilot  motorized MMV  lanes where use is high 
& space adequate  

�x Motorized MMV lane placed between bike lane 
& car lane  

Bicycle Lane Width 
Considerations  

�x Mix of MMVs  with different operating speeds 
encourages overtaking; some MMVs require 
wider lanes due to mass 

�x Wider lanes increase user comfort 

�x Potential diminishing/negative safety returns 
on lane widening as comfort translat es into 
higher speeds  

Introduc e & Expan d New Street 
Typologies , Including Bike 

Boulevards  & Advisory Bike Lanes  

�x Accelerate adoption of bike boulevards, 
especially on low-volume residential streets  

�x Bike boulevards created both through 
hardened infrastructure & traffic 
reconfiguration  

�x Pilot advisory bike lanes  

�x Advisory bike lanes relatively cheap to 
implement,  have flexible future use, & space-
efficient  

Importance of Other Street Design 
Improvements in Facilitating the 

Shift to Micromobility  

�x Synergy between safety improvements for 
pedestrians & MMV users, mitigate conflicts  

�x Coinciding speed controls when improving 
MMV network, including speed cushions, 
raised crosswalks, & speed tables 

�x Speed control devices must be MMV-friendly  

�x Rapid expansion of intersection daylighting  
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Greenways & Motorized 
Micromobility Use  

�x Consideration for managing permitted MMV 
use on greenways & park drives 

�x Implement ‘trail -calming’ practices such as 
chicanes and mode separation 

�x Careful design of locations where greenways 
meet car traffic 

Plan for Continued Growth of 
Commercial -Use Motorized 

Micromobility  

�x Continued expansion of commercial use of 
MMV network likely  

�x Consideration of local land use when planning 
network improvements  

�x Specific demands placed on network by 
commercial use 

�x Preemptively plan for expanded use of cargo 
vehicles 

Expan d Safe & Secure Charging at 
Private Residential & Commercial 

Buildings  

�x Tax incentives or grants to create charging 
areas in new & retrofitted bui ldings 

�x Revise parking requirements to allow electric 
MMV parking to count towards parking 
minimums where applicable  

�x Financially support parking garage retrofits to 
include parking & charging for MMVs  

�x Require all installations of publicly accessible 
EV chargers to allow MMV hookup 

Revise  City -Led Micromobility 
Data Collection Methods  

�x Systemic undercounting of MMVs suggests 
need to improve data collection methods 

�x Street context & reconfigurations may change 
loop induction counter accuracy  

�x Implement video -based vehicle counting 
methods to cover wider area & count more 
vehicle types  

�x Video collection allows for retroactive trend 
measurements once computer vision software 
improves 
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Consider Vehicle Use Differences 
Between Locations When 
Planning Infrastructure  

 

�x Vehicle type & behavior vary widely across 
space & time; unevenly distributed  

�x Differences in network use due to current & 
future localized land use should be considered 
whenever possible 

�x Need for expanded understanding of site-
specific MMV use 

 

i)  Expansion of Protected Bicycle Facilities & Pilot of Separated Motorized 
Micromobility Lanes  

I f the city’s goal is to increase the use of MMVs, increased allocation of space for 

micromobility use and the expansion of protected bi cycle facilities should be obvious but 

essential actions. Results vary by location, but installation of protected bike facilities has 

been found to substantially increase the number of individuals who regularly bike as wel l 

as total bike miles ridden  (Equitable Bike Share Means Building Better Places for People 

to Ride, 2016; Penney, 2021). Although t here is a lack of research around the effect of new 

protected bicycle facilities on the use of motorized MMVs, evidence suggests a positive 

relationship between high-quality infrastructure and  use of mobility devices such as e-

scooters (Neptune et al., 2024). Given generally high demand for use of the curb that can 

create conflicts and obstacles in painted, unprotected lanes, speed limits of 25mph on 

most streets in NYC, and relatively high vehicle volumes on many streets, the city should 

prioritize the expansion of protected facilities wherever possible to encourage the 

continued growth and safe use of motorized MMVs (National Association of City 

Transportation Officials, 2025) . Protected facilities will not only increase the safety of 

vulnerable road users on micromobility devices and facilitate increased use, but will also 

help mitigate conflict with other users, such as drivers and pedestrians, making travel on 

high-use streets more efficient for everyone.  

As evidenced by this study, motorized MMVs make up a majority of all MMVs  that  

use protected bicycle facilities. Over the course of this rapid rise in the use of motorized 

MMVs, tensions have arisen between the users of different vehicle types, a trend that has 

been well-documented in NYC local media (Hu & Rose Marcius, 2021; Lane, 2023; 
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Stewart, 2024; Venugopal, 2024; “What Happens When Speedy Mopeds Crowd Bike 

Lanes?,” 2023). Differences in operating speeds and mass can make for uncomfortable 

interactions between users of different micromobili ty types, especially in the limited 

space currently allotted to these popular modes. In response, NYC should pilot the 

creation of separate micromobility travel lane s where motorized MMV  use is particularly 

high and space is adequate, such as along 8th Avenue in Midtown Manhattan.  The pilot 

lane would be for the exclusive use of motorized MMVs, including e-bikes, e-scooters, 

mopeds, e-skateboard, e-unicycles, and seated scooters, and could be placed between the 

bicycle lane and the parking lane. This placement would ensure slower moving riders on 

traditional bicycles and other human -powered devices would be closest to the curb and 

sidewalk, with faster moving motorized vehicles fur ther separated from pedestrians. Pilot 

motorized micromobility lane s should be adequately wide to allow for users to safely pass 

one another (at least 9 ft wide)  and would ideally be separated from the bicycle and car 

lanes by delineators or ‘armadillo’ -style separation bumps. The use of this pilot lane 

should be carefully studied by NYC DOT, including information gathering  before and after 

installation to assess its use. If successful, the motorized micromobility lane pilot could 

be expanded to other locations in the city, with careful assessment of its effects with each 

new iteration.  

ii)  Bicycle Lane Width Considerations  

High use rates of motorized micromobility vehicles alongside a mix of slower, 

human-powered devices such as bicycles and kick scooters result in speed and 

acceleration differentials  and diversity in operating behavior  that encourage overtaking 

in the travel lane (Kazemzadeh & Ronchi, 2022). Additionally, d ue to higher speeds and 

larger masses, e-bikes typically require more space for safe operation, resulting in the 

need for wider travel lanes (Y. Li et al., 2017). Recommendations for micromobility lane 

width that accommodate motorized devices vary across relevant literature, with 

minimum lane width guidelines between 6.5 and 8.5 feet, and suggested lane widths of 

9.8 feet or more (Y. Li et al., 2017; Micromobility Street Design Manual , 2022; National 

Association of City Transportation Officials, 2025) . A 6.5 to 8.5 foot lane minimum  is 

roughly aligned with the  estimated average width of Class Two bicycle lanes in NYC, 
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though it should be kept in mind that 6.5 width is the  low-end of recommended 

minimum s, not the optimal recommendation  (Bike Lane Table, 2020; NYC 25x25, 2021).  

NYC DOT has recently indicated that lane widening  in response to the shift to 

motorized MMVs is an organizational priority , citing more predictable travel paths, more 

separation between bike lane users when overtaking, faster riders traveling further from 

the curb, and improved visibility between bike lane s and sidewalks as primary motivators 

for this change (NYC Department of Transportation Testimony Before t he City Council 

Committee on Transportation and Infrastructure , 2024). In March 2025, the NYC DOT 

completed bicycle lane widening projects on five heavily used avenues in Manhattan, 

widening lanes to six to ten feet dependent on the street context (NYC DOT Celebrates 

Safer Street Designs, Wider Bike Lanes Across Manhattan Avenues, 2025). NYC and 

other municipalities who want to encourage the adoption and safe use of motorized 

MMVs should continue to advance lane widening projects with increasingly ambitious 

plans to convert a large portion of the right -of-way to micromobility use. As evidenced by 

this study, the share of motorized micromobility as  a proportion of total vehicle types is 

large and has likely grown over the past decade. Widening micromobility travel lanes not 

only restructures road space allocation to be more closely aligned with vehicle type use 

rates but also proactively encourages the expanded use of these modes by increasing 

comfort and safety.  

There may be a point at which wider micromobility lanes become 

counterproductive to their safe use. It should be stressed that this is not currently a 

concern given the relatively small proportion of roa d space allocated to micromobility and 

the narrow lanes that define most sections of the bicycle facility network in NYC and other 

North American cities. However, it is well -established that wider car travel lanes result in 

higher speeds and potentially unsafe operating behaviors (MacDonald et al., 2008; 

Petritsch, 2013; Potts et al., 2007). It is possible that increased widening of dedicated 

micromobility lanes may reach a point of diminished  or negative returns on safety and 

comfort , as increased widths may result in higher operating speeds. Again, this has yet to 

be seen in practice as the vast majority of  dedicated micromobility lanes are relatively 

narrow. That said, it is necessary to consider how to pair lane widening with general traffic 

calming measures that encourage appropriate speeds and safer use of motorized MMVs 
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to enhance other road users’ perception of security, particularly pedestrians. This concern 

should not be misconstrued as an argument against shared streets but rather considered 

a potential limiting factor  and future concern about the safety returns of dedicated 

micromobility lane widening.    

iii)  Introduction and Expansion of New Street Typologies, Including Bike 
Boulevards & Advisory Bike Lanes  

In response to the substantial rise in micromobilit y use and the wide variety of 

vehicle types that are currently placing new demands on existing bicycle infrastructure, 

NYC DOT should consider the expansion of new street configurations that support their 

safe and effective use and provide flexibility in mode choice. These interventions can 

include the expansion of the city’s installation of  bike boulevards through traffic pattern 

reconfigurations and hardened infrastructure as wel l as a pilot of the first advisory bike 

lanes in NYC. 

A bike boulevard is a shared street design, most effectively implemented on local 

streets with low volumes and low speeds which mixes large motor vehicles and MMVs  in 

the same travel lane (National Association of City Transportation Offici als, 2025). Bike 

boulevards typically provide for safe, comfortable, and continuous travel along the 

corridor by MMV s, while simultaneously limiting the ability of throug h-travel for larger 

private vehicles. Limit ation of  through -travel by cars and trucks can be managed through 

changes to the traffic flow pattern that force larg e vehicles to turn off the route, reducing 

vehicle volumes while still maintaining access for all mode types. Installation of diagonal 

diverters or other hard ened elements to divert traffic an d break up what was previously a 

continuous route for all vehicles can be designed to allow for passage by emergency 

vehicles to maintain response times and access options. Bike boulevards provide a 

relatively low -cost option for NYC to expand its high-comfort bike facilities, and have 

recently been piloted in select locations by the NYC DOT, including in Brooklyn at 21 st St 

and 6th Ave (New York City Department of Transportation, 2021) . Bike boulevards have 

the added benefits of traffic calming and reducing through -traffic while maintaining 

parking and creating pedestrian islands at treated intersections (Surkan, 2016; Walker et 

al., 2009) . These aspects make them ideal for implementation in residential areas. This 

street design typology can and should be greatly expanded in NYC to prioritize 
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micromobility travel on streets that already have l ow car and truck volumes. Installation 

of bike boulevards at consistent intervals across the city (for example, spaced a quarter 

mile apart on every sixth parallel street) would gr eatly expand the micromobility network 

to provide more reliable coverage of high-quality facilities.  

Figure 31. Bike Boulevard Treatment Example, Brooklyn, NY  

  
Bike Boulevard treatment at 21st St and 6th Ave in Brooklyn, NY. 

From Google Earth. 
 

 NYC should also pilot advisory bike lanes as a new street typology to support the 

continued expansion of MMV  use. An advisory bike lane is a street configuration that 

consists of two bike lanes at either edge of the street, with a single car and truck travel 

lane that operates in both directions. The single two-way travel lane requires cars and 

trucks to yield t o oncoming traffic and can be thought of as a yield-flow street with two 

painted bike lanes on either side. This typology should only be implemented on low-

speed, low-volume streets. Advisory bike lanes have the advantage of requiring less space 

than conventional configuration s with two bike travel lanes and two car travel lanes, 

allowing their installation on a larger subsection of streets. Advisory bike lanes are 

commonly implemented as part of cycling networks in  the Netherlands in locations where 

road space is limited. Although relatively rare  in North America , advisory bike lanes have 

been installed in some U.S. and Canadian cities, including Minn eapolis, MN, Ottawa, ON, 

and Alexandria, VA (Gilpin et al., 2017). A 2019 study of the effects of advisory bike lanes 

in Ottawa, ON found that cars reduced speed and passed cyclists at a larger lateral 

distance, resulting in safer conditions for cycling and greater motor vehicle compliance to 

the rules of the road (Kassim et al., 2019). According to the 11th Edition of the Manual on 
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experimental, and municipalities can request permis sion to conduct an experimental 

pilot if using federal funds for their implementati on. Locally-funded projects on streets 

owned by the municipality do not require this pilot permission from the federal 

government (National Association of City Transportation Offici als, 2025). Given the 

space constraints of many local streets in NYC, the NYC DOT should pilot the use of 

advisory bike lanes as a new street design to support the rise of MMVs and provide 

another option in the city’s toolkit for creating e ffective micromobility infrastructure. This 

street typology provides low-cost future flexibility, a needed advantage in a time where 

vehicle type use is rapidly shifting. As with any new street configuration, outreach and 

prominently displayed signage should be included in its implementation to ensure safe 

passage by all users.  

Figure 32 . Advisory Bike Lane Design Examples, The Netherlan ds  
 

  
Advisory Bike Lane Design. Utrecht, NL . 

From Google Earth. 
Advisory Bike Lane Design with Chicane and 

Raised Crosswalk. Zeist, NL. 
From Google Earth. 

 

iv)  Importance of Other Street Design Improvements in F acilitating the Shift to 
Micromobility  

With the rise of motorized MMVs, perceived conflict between different road users, 

particularly between pedestrians and micromobility users, has increased. Media portrayal 

and statements by local politicians and advocacy groups have unfortunately painted a 

false picture of opposing interests between these two user groups. However, conflicts 

between these two groups of vulnerable road users are likely due to street design and 

space allocation that privilege the efficient and convenient use of cars and trucks. 

Typically, street design improvements that benefit the safety and comfort of pedestrians 
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also stand to benefit micromobility users, and vice-versa. On streets where protected bike 

lanes are installed, pedestrian fatalities and serious injuries have been found to drop by 

39% for senior citizens and 29% for the general population, due to reduced crossing 

distances provided by pedestrian islands, slower vehicle turning speeds, and improved 

visibility at intersections  (NYC Department of Transportation Testimony Before t he City 

Council Committee on Transportation and Infrastruct ure, 2024). This convergence of 

interests should be leveraged to build local political support for facilitating a safe shift to 

widespread motorized micromobility  use while simultaneously enhancing pedestrian 

safety. 

NYC should focus resources on two types of highly replicable street interventions 

to help improve both pedestrian and micromobility u sers’ perceptions of safety. First, 

speed control elements such as raised crosswalks, speed cushions, and speed tables 

should be installed in conjunction with micromobili ty-focused street redesigns such as 

the creation of new protected bicycle lanes. Raised crosswalks and speed tables at 

appropriate intersections are of particular importance, due to the outsized proportio n of 

collisions involving bicycles that occur at intersections (Bicyclist Safety on US Roadways: 

Crash Risks and Countermeasures, 2019). These interventions will not only benefit 

micromobility riders by slowing cars and trucks to safe speeds but will also increase the 

safety of pedestrians along the same corridors. Raised crosswalks and speed tables will 

have the added benefit of slowing motorized micromobility users at intersections, which 

are locations where conflicts with pedestrians are likely to occur. The geometry of raised 

crosswalks, speed tables, and speed cushions are important details to consider. If these 

features have too sharp an incline angle, they may increase the risk  of solo crashes by 

micromobility users, a serious concern given the rapid rise in solo e-bike crashes and 

fatalities in NYC. NYC DOT should pilot the install ation of micromobility -friendly speed 

controls, potentially taking inspiration from the g ently sloping but effective speed 

cushions and raised crosswalks frequently deployed in the Netherlands. Both a 

commitment to and a reconsideration of local speed control device design will help 

improve safety for all vulnerable street users in NYC.  
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Figure 33 . Micromobility -Friendly Speed Cushion  
& Raised Crosswalk Examples  

 

  
Micromobility -friendly speed cushion, Utrecht, NL .  

From Google Earth. 
Micromobility -friendly raised crosswalk, Zeist, NL.  

From Google Earth. 
 

 
Raised Crosswalk E 5th Street and Fort Hamilton Parkway, Brooklyn  

From Street Design Manual: Raised Crosswalk  by New York City Department of Transportation , 2024. 
https://www.nycstreetdesign.info/geometry/raised -crosswalk 

 

The NYC government should also greatly expand its commitment to daylighting 

intersections across the city. Daylighting involves the removal of parking and other  

obstructions within a certain distance of an inters ection (typically a minimum of twenty 

feet) to increase visibility and has been found to significantly reduce pedestrian injuries 

at treated intersections in NYC (Building an E -Micromobility Future, 2023; Daylighting 

and Street Safety: An Analysis, 2025). Daylighting intersections can be achieved through 

changes to the curb including regulation and signage prohibiting parking in key areas or 

‘hardening’ the intersection through installation o f features that do not allow cars to park, 

including seating, granite blocks, bike racks, and curbside gardens. Considering the 

continued failure and resistance of the NYPD to traffic violation enforcement and the 
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systematic refusal to respond to traffic-related 311 complaints, daylighting intersections 

through hard ened infrastructure is recommended (Arnav & Ensari, 2024; Coburn, 2021; 

Meyer, 2024; Pareene, 2021). Currently, the NYC DOT is mandated to daylight 100 

intersections per year, a requirement which began on January 1, 2025 (Local Law 66: To 

Amend the Administrative Code of the City of New York, in Relation to New Daylighting 

Measures, 2025). At this target rate, it would take NYC 135 years to daylight the over 

13,500 signalized intersections in the city, ignoring  the thousands of other unsignalized 

intersection locations  (New York City Department of Transportation, 2025b) . Intro 1138, 

sponsored by Councilmember Julie Won and currently under cons ideration by the New 

York City Council, would amend local laws to prohibit parking within twenty feet of any 

intersection in the city and require the NYC DOT to daylight 1,000 intersections per year 

(Prohibiting Standing or Parking a Vehicle within 20  Feet of a Crosswalk at an 

Intersection, 2024) . This local law should be adopted by the City Council and made official 

NYC policy. Of course, the implementation of such an ambitious redesign of intersections 

in NYC, both daylighting and speed control devices discussed above, would require 

substantial investment of resources by the city including funding and staffing to realize 

these goals. In addition to the passage of Intro 1138, the NYC government must prioritize 

spending on safe street redesigns. 

v) Greenways & Motorized Micromobility Use  

The greenway system has become a hallmark of NYC’s bike facility and recreation 

development over the past three decades, with over 300 miles of off -street bicycle paths 

running throughout the five boroughs, largely along waterfronts and through parks (New 

York City Greenways Coalition, 2025). As part of the 2023 Electric Micromobility Action 

Plan, e-bikes and other electric motorized micromobility ve hicles are permitted to travel 

in bike facilities located in greenways and park drives. This policy change authorized what 

had become widespread practice, as motorized MMVs, particularly e -bikes, were 

frequently observed using the trails and paths along greenways. With the substantial rise 

in motorized MMVs, there must be careful consideration of how to design greenway trails 

to encourage their safe use by a wide variety of vehicle types with a wide range of operating 

speeds. When developing future greenway bicycle paths and retrofitting existing paths, 

NYC should consider implementing ‘trail calming’ te chniques that limit  the speed of fast 
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moving MMVs (Curry et al., 2023) . Examples of such interventions include chicanes and 

micromobility -friendly speed cushions in areas where high speeds are expected or 

observed, such as on downhill sections or long straightaways. Separation of pedestrians 

and MMVs on certain trail segments may also be necessary, dependent on sightlines and 

topography. There is also the need to carefully plan locations where greenway trails 

intersect with car and truck  travel lanes. Raised crossings and speed tables should be 

implemented whenever possible to slow both MMVs and intersecting car and truck traffic 

to ensure safe interactions where there may be gaps in the greenway trail network.  

vi)  Planning for the Continued Growth of Commercial -Use Motorized 
Micromobility  

This study confirm s that protected bicycle facilities are being heavily used by 

motorized MMVs, many of which are being operated for commercial use. As detailed in 

the results section of this paper, nearly one-quarter (23.20%) of all vehicles observed in 

this study using protected bike facilities were recorded as commercial use, with nearly 

half (49.60%) of all e-bikes being used for commercial activity. This confirms anecdotal 

impressions of the recent substantial rise in motori zed MMVs for delivery and fr eight, 

and points to the importance of planning for this c ontinued shift as part of wider goals for 

encouraging safe micromobility use in NYC. City agencies are already in the process of 

planning for a transformation in how delivery works  in NYC, piloting the use of microhubs 

to decentralize freight operations, mitigate negati ve externalities of delivery operations 

that have become concentrated on particular blocks and in particular neighborhoods, and 

to reduce the widespread use of large trucks on local streets in the delivery chain 

(Microhubs Pilot, 2023; NYC DOT Authorizes On-Street “Microhub Zones” to Combat 

Negative Environmental and Safety Effects of Truck Deliveries, 2025). These proposed 

shift s will almost certainly increase the adoption of comm ercial use MMVs in NYC. City 

agencies should carefully consider how these delivery microhubs integrate into the larger 

micromobility network. Such considerations must inc lude micromobility lane widths that 

accommodate the size and turning radii of micromobi lity delivery vehicles, as well as 

management of curb space to mitigate conflicts and promote efficient use. This study 

suggests that the current  use of commercial cargo vehicles is relatively rare, as only 1.75% 

of the commercial vehicles observed were cargo vehicles, indicating that the city still has 



89 
 

the opportunity  to preemptively plan for future use of these differ ent vehicle types. As 

discussed above, the pilot of motorized micromobilit y travel lanes on avenues with high 

use rates could help  manage the increased micromobility traffic expected with t he rise in 

their commercial use. Expansion of safe and secure charging infrastructure for electric 

MMVs should be a continued priority for  the city and can be efficiently combined with 

daylighting and curb management initiatives to prom ote their effectiveness and work 

within the tight space constraints of NYC streets.  

vii)  Continued Expansion of Safe & Secure Charging Infra structure at Private 
Residential and Commercial Buildings  

Nearly three-quarters of the vehicles observed using protected bike lanes for this 

study were motorized, with a vast majority of these vehicles powered by electric motors. 

The widespread use of electrified MMVs indicates a need for the continued expansion of 

safe and secure charging infrastructure throughout the city to support the continued 

adoption of these modes. In response to an alarming increase in deadly fires caused by e-

bike, e-scooter, and moped batteries, NYC launched a pilot for on-street charging for 

commercial delivery workers, installed pilot chargi ng stations at NYCHA housing 

facilities, and launched an awareness campaign for safe battery use and disposal (Barron, 

2024; Hu, 2023, 2024) . NYC should continue to build on this success by incentivizing the 

creation of electric micromobility storage and char ging in private residential and 

commercial buildings. In a 2023 report, Transportati on Alternatives outlined three 

possible avenues for the city to support the creation of needed charging and storage 

infrastructure . First, through a tax incentive program or through g rant funding, the city 

can support the creation of micromobility storage a nd charging areas for new and 

retrofitted residential and commercial buildings. Se cond, the city can further revise its 

parking requirements to require e-micromobility facilities for all new buildings and allow 

e-micromobility parking and charging to count towards  vehicle parking mandates in 

areas where parking minimums are still required in N YC. Third , the city should 

incentivize and financially support the retrofitting of parking g arages to include charging 

and parking for e-micromobility vehicles  (Building an E -Micromobility Future, 2023) . In 

addition to these incentives, NYC should require all new installations  of publicly 



90 
 

accessible electric vehicle charging to include hookup options for micromobility devices 

to maximize the variety of vehicles that can use this new infrastructure.  

viii)  Implications for City -Led Micromobility Data Collection Methods  

There were substantial differences between the final total vehicle count from  this 

study and the absolute counts recorded by the NYC DOT automated counters over the 

same observation period, with differences varying significantly by locatio n. At Prospect 

Park West and the Queensboro Bridge, the results of the manual count were about 25% 

higher than the NYC DOT’s automated counts, and at 50th and 8th Avenue the manual 

count recorded nearly twice as many vehicles in the bike lane as the automated count. 

Some of the variation between automated and manual counts can be attributed to the 

limitations of induction loop counters, which requir e vehicles to contain magnetic 

material close to the ground and for vehicles to pass over a specific part of the counter. 

However, the extremely large difference between counts at the 50th and 8th Ave location 

suggests ineffective implementation of the induction loop coun ter for this specific context . 

This may be due to a change in the street configuration along 8 th Avenue implemented in  

2022, which expanded the pedestrian space to include a painted sidewalk that runs 

adjacent to the one-way bike lane. Over the course of this study, bike lane users were 

frequently observed traveling in this pedestrian space adjacent to the bike lane, 

potentially causing the large difference between manual and automated counts at this 

location as many micromobility riders did not pass within  range of the induction loop. In 

fact, at all three locations where manual counts greatly differed from automated counts 

(Prospect Park West, Queensboro Bridge, 50th St and 8th Ave), adjacent at-grade 

pedestrian paths or wider buffer zones were found which may cause riders to travel 

outside of the loop induction detection range. Regardless of the cause, the substantial 

difference between count methods points to  the potential undercounting of MMVs by the 

NYC DOT’s automated bike count system, an important finding as accurate vehicle counts 

are necessary for the fair and effective planning of street infrastructure and  for 

determining resource allocation. An unrecognized systemic undercounting of MMVs 

underestimates the growth in demand for micromobility travel in the city  and provides 

an inaccurate picture of how NYC streets are being used.  
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Count collection methods should be revisited by the NYC DOT to ensure their 

accuracy. At the very least, the implementation of induction loop counters should be 

informed by the context of the street design and situated to maximize their accuracy, with 

an understanding that changes to street configuration may affect the usefulness and 

reliability of existing counters. The NYC DOT should also consider implementation of new 

types of automated counter devices. Since the introduction of induction loop counters in 

NYC in 2014, automated micromobility count methods have  progressed. Video-based 

vehicle counting methods have become widely available, with several companies offering 

affordable, turnkey products to automate vehicle counts. Video-based methods have 

several advantages, including a wider coverage area along the street cross-section, greater 

location flexibility, and the ability to record vehi cles that induction loop counters have 

difficulty detecting, such as e-scooters. Although computer vision is currently unable to 

record subtle differences in micromobility vehicle use (such as the difference between a 

conventional pedal bicycle and an e-bike), capturing this footage now through video-

based counting may allow for retroactive automated detection of micromobility ve hicle 

use types similar to the objective of this study. Such a repository of footage would allow 

for the future analysis of micromobility use trends  when computer vision is easily and 

cheaply able to automate the process, providing valuable information for understanding 

the evolution of mobility  in the city .   

ix)  Consideration of  Vehicle Use Differences Between Locations When Planning 
Micromobility Infrastructure  

As outlined in the results section of this paper, there were substantial differences 

in the vehicle types and user behavior observed at the five locations included in this study. 

Although the data from these five locations provide a limited snapshot of MMV use in the 

city, these results indicate that behavior differs widely  across the bicycle network, even 

when considering comparable bike facility types. This study provides evidence that 

motorized micromobility use is not evenly distribut ed across the street network in NYC 

and is more or less concentrated on particular streets. This is likely due to land use 

patterns, including the location of businesses, residences, and institution s, as well as 

proximately located bike facilities  and the structure of the bike network , which affect 

users’ trip decisions related to directness, congestion, and perception of safety along a 
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route. In the process of planning and implementing the recommendations provided 

above, differences in vehicle type use across locations should be considered whenever 

possible. To maximize the accuracy of these interventions, a more nuanced understanding 

of site-specific micromobility use is required. However, in the absence of such granular 

data, consideration of current and future micromobility trends  as affected by current and 

future land use patterns of a site should be of primary importance. As an example, 

increased e-bike usage by commercial delivery should be adequately planned for in the 

vicinity of  an existing or future  expansion of a commercial corridor , and street design 

should be responsive to this localized use.  
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CHAPTER VI I: CONCLUSION  

 While substantial changes in the micromobility land scape in NYC have been 

commented on for the last decade, and particularly since the beginning of the COVID-19 

pandemic in 2020, there is scant direct evidence of how different vehicle types are being 

used and the extent to which mode choice has shifted. To adequately plan for a safe, 

efficient, and equitable mobility transition and more widespread micromobility travel, it 

is necessary for policymakers, planners, elected officials, and community members to 

have an accurate understanding of how these devices are currently being used and the 

extent to which they provide accessibility for hundreds of thousands of New Yorkers daily. 

This study is the first attempt to measure the use rates of different MMVs and 

corresponding user behavior in protected bicycle facilities in NYC.  

While limited in scope both temporally and spatiall y, this study provides evidence 

of a massive increase in the use of motorized MMVs NYC and helps us more clearly 

understand how the city’s continually developing bicycle network i s currently being used. 

As detailed above, across all observations for  this study, nearly three-quarters (73.96%) 

of vehicles using protected bicycle facilities were motorized, a category which includes e-

bikes, electric Citi Bikes, e-scooters, mopeds, seated scooters, e-unicycles, e-skateboards, 

assisted mobility devices, and motorcycles. 66.32% of all observed non-commercial 

vehicles were motorized, suggesting their use extends beyond commercial activity and 

make up a sizeable portion of commuting trips and other tr ip types. E-bikes, including 

both privately -owned and Citi Bike vehicles, were the largest category, comprising nearly 

two-thirds (63.85%) of all observations. Non -motorized, conventional bicycles, including 

both privately -owned and Citi Bike vehicles, was the second largest category, comprising 

25.76% of all observations. E-Scooters was the third largest category, comprising 6.69% 

of all observations. Mopeds, which are prohibited from using bicycle facilities in NYC, 

made up 1.96% of all observations.  

Commercial vehicle use was frequently  observed over the course of this study, 

aligning with recent commentary on the importance o f micromobility to commerce and 

delivery in NYC. 23.20% of all vehicles observed were recorded as being used for 

commercial purposes, with nearly half ( 49.60%) of all observed e-bikes and 40.20% of 



94 
 

mopeds in protected bike facilities being commercial use. Use of cargo vehicles for 

commercial purposes was not frequently observed in this study, as only 1.75% of all 

commercial vehicles were also cargo vehicles. This suggests that widespread adoption of 

micromobility cargo vehicles has not yet occurred, and that the city still has an 

opportunity to plan for their potential future use. Cargo vehicles were more often 

observed being used for non-commercial purposes; however, their use was relatively low 

with only 3.23% of all non-commercial vehicles being cargo. 

 Helmet use was also recorded over the course of this study. Just over half (51.21%) 

of all vehicles were observed to have at least one rider wearing a helmet. Interestingly, 

riders were significantly more likely to wear helmets when operating non-motorized 

vehicles (60.54% of non-motorized vehicles) than when operating motorized vehicles 

(47.96% of motorized vehicles). This finding is surprising given the higher operating 

speeds of motorized MMVs and may help contextualize the recent rise in injuri es and 

fatalities related to motorized two -wheeled vehicles. Helmet use varied substantially  

between different types of motorized MMVs, with e-unicycle, moped, motorcycle, e-

skateboard, and e-bike (excluding Citi Bike) rider s using helmets more than 50% of the 

time, and riders of e-scooters, motorized seated scooters, and electric Citi Bikes using 

helmets less than 50%. Helmet use on Citi Bikes was exceptionally low, with less than 25% 

of Citi Bike users opting to wear a helmet.  

 As detailed in the results section, there were meaningful differences in modal split  

and user behaviors across the five observation locations for this study.  The vehicle type 

rates observed between the five locations varied significantly, in cluding differences in the 

rates of vehicle types between bridge and non-bridge points. Commercial use and the 

operation of cargo vehicle types also diverged across locations. Travel patterns over the 

course of the observation periods varied between different locations, with some exhibiting 

higher vehicle rates during traditional commute hour s while others reached their peaks 

at midday. These differences in location observations indicate that the use of specific 

MMV  types is unevenly distributed and there is meaningful geographic variation in user 

behavior across the city. These place-specific differences should be considered when 

implementing policies and planning infrastructure r elated to micromobility.   
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 The proportion of v ehicle types recorded also varied over the course of the 

observation period. The portion of observed vehicles that were e-bikes increased after 

typical commute times and reached its peak between 12:00PM and 1:00PM. This 

corresponds with an increased rate of commercial-use vehicles observed during the 

afternoon. Non-motorized (conventional) bicycles, Citi Bikes, and e-scooters reached 

their largest proportions between 7:30AM and 9:30AM , suggesting these vehicles are 

most frequently used for commuting . Even when only considering non-commercial 

vehicles, the proportion of privately owned and operated e-bikes increases noticeably 

after the morning commute. This is likely due to the  increased relative use of other 

vehicles between 7:30AM and 9:30AM, namely non-motorized bicycles, Citi Bikes, and e-

scooters. Motorized micromobility vehicles made up a higher p roportion of all vehicles 

after traditional morning commute hours (over three-quarters of observed vehicles) when 

compared to observations between 7:30AM and 9:30AM (about two-thirds of observed 

vehicles). The shift to motorized vehicle use after the mornin g commute is mirrored by a 

substantial rise in commercial vehicle use after 9:30AM. Commercial vehicle use rose 

from approximately 10% of observations before 9:00AM  to about 40% by 12:00PM. This 

is to be expected given the prevalent use of commercial vehicles for food delivery and 

increased demand at midday. Although not conclusive, the differences in observed vehicle 

type and user behavior across time of day may provide some indication of the trip types 

that  different micromobility devices are being used for and provides a more granular 

understanding of the time -specific demands that are being placed on the protected bicycle 

facilities network.  

 Surprisingly substantial differences emerge when comparing the results of the 

manual count of this study and the automated counts collected by the NYC DOT induction 

loop counters over the same time period. When considering all observed vehicles, the 

manual count recorded higher vehicle totals at four of the five observation locations: 

9.11% more total vehicles at the Williamsburg Bridge, 23.36% more at the Queensboro 

Bridge, 27.10% more at Prospect Park West, and nearly double (99.59%) at 50th St. and 

8th Ave when compared to the automated counters at these locations. This suggests a 

systemic undercounting of bicycle and micromobility  vehicle use by the NYC DOT’s 

automated counters for these protected bicycle facilities   
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The results of this study indicate the need to reevaluate assumptions about how 

protected bicycle facilities are being used in NYC and the extent to which motorized 

MMVs provide accessibility. Preferences and user behavior have substantially shifted over 

the last decade, a change that demands increased attention from city planners, 

policymakers, and elected officials. This trend is unlikely to reverse, as MMVs provide 

relatively cheap and convenient travel options for a wide range of people with a diversity 

of accessibility and mobility needs. Supporting an increase in motorized micromobility 

aligns with many of NYC’s stated mobility  goals, including reducing congestion, pollution 

and greenhouse gas mitigation, and improving  accessibility throughout the city. The NYC 

government has already taken some action in response to this evolution, but there are 

several policy and planning steps that should be implemented to guide this continued 

shift in safe, efficient, and equitable ways. Potential policy measures include the enhanced 

regulation of third -party app-based delivery providers who generate hundreds of 

thousands of micromobility vehicle trips per day, a s well as expanded permitting fees or 

taxation of these companies’ operations as a funding mechanism for micromobility 

infrastructure and programs. The NYC government should also consider prohibiting the 

local sale of class III e-bikes, which are able to travel at higher speeds and are not 

permitted in many jurisdictions  outside of NYC.  

Several new and expanded infrastructure planning measures should also be 

considered in light of these findings, all of which rely on adequate funding and resource 

allocation  for related agencies. Continued expansion of protected bicycle facilities should 

be a key priority f or the city. NYC DOT should consider piloting  separate dedicated 

micromobility travel  lanes and advisory bike lanes, in addition to expanding 

implementation of bike boulevards. As part of these infrastructure projects, NYC DOT 

should carefully consider appropriate travel lane w idths to accommodate for the increase 

in motorized MMVs and leverage other street improvements such as raised crosswalks, 

speed cushions, and expanded daylighting of intersections to promote safety for  all road 

users. This is particularly important considering the perceived conflict between the rise 

of motorized micromobility and pedestrian safety in  NYC. Street design improvements 

that benefit the safety and comfort of pedestrians also stand to benefit micromobility 

users, and vice-versa. This convergence of interests should be leveraged to build local 



97 
 

political support for facilitating the safe shift t o widespread motorized micromobility 

while simultaneously enhancing pedestrian safety. NYC agencies must also understand 

greenway development in the context of the rise in motorized micromobility and 

implement ‘trail calming’ measures to ensure the safety of all users. The likely  continued 

growth of commercial -use motorized micromobility should be a central part of the city’s 

mobility planning framework, with increased attention and resources committed to  safe 

and secure battery charging, development of delivery microhubs, and consideration of 

how future commercial use may place new demands on existing and planned bicycle 

infrastructure. The installation of s afe and secure charging must also be incentivized in 

for new and retrofitted private residential and com mercial buildings to expand necessary 

infrastructure to support the ongoing growth of ele ctric micromobility vehicle use. An 

accurate understanding of how the bicycle network is currently used and may be used in 

the future will be key while undertaking these ambitious infrastructure projects . As such, 

the NYC DOT should ensure that automated induction loop counters are installed to 

maximize their effectiveness and may wish to implement video-based automated counter 

devices to improve MMV  count accuracy. Additionally, differenc es in MM V type use 

across locations, and the interplay between land use patterns and user behavior in 

adjacent and connected section of the bicycle network, should be considered whenever 

possible.  

While the findings and recommendations in this study  are specific to NYC, they 

provide some indication of how mobility in the U.S.  may be shifting more generally. This 

study provides some evidence of the specifics of user behavior in protected bike facilities  

in relatively extensive and developed bicycle networks. The rise in motorized 

micromobility should be carefully considered and ad dressed as a part of any urban and 

regional transportation planning framework in the U .S. Many cities across the country 

currently h ave the opportunity to proactively and meaningfully  plan and support a 

micromobility transition , learning lessons from the  successes and failures of the 

constantly evolving mobility network  in NYC.  

There are multiple opportunities for related future research. As outlined in the 

limitations section above, this study is limited bot h temporally and spatially. 

Observations were conducted during the morning commute hours (from approximately 
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7:30AM to 10:40AM) and during midday (from approxim ately 12:00PM to 2:00PM) and 

over the course of ten weekdays days between January 2nd and January 16th, 2025. These 

relatively tight timeframes do not capture the pote ntial variations over the course of the 

day, over the course of the year, or differences between weekdays and weekends. Future 

research that can provide information on micromobil ity use and rider behaviors across 

these different timespans would provide more accurate information when combined w ith 

the findings from this study. Data collection on MM V type and user behavior across 

multiple years would also be extremely useful to understand trends over time. It is of great 

interest how micromobility use has shifted and how safety trends related to two-wheeled 

micromobility vehicles may be changing, however, without data across multiple years it 

is impossible to gauge how these statistics may be evolving over time. This study provides 

a baseline for understanding use rates of different MMV types and related user behavior 

and can help contextualize data from future studies that together will provide insight into 

the shifting mobility landscape in NYC.  

The observations for this study took place at five locations in Manhattan, Brooklyn, 

and Queens. These locations were limited to sections of the bicycle network that were 

protected bike facilities. The five locations are not representative of the entire bicycle 

network in NYC, as there are a variety of facility and location types not included. Future 

research that attempts to record and understand micromobility use in a wider variety of 

locations, including in more areas across the five boroughs and for other types of bicycle 

facilities (such as unprotected bike lanes, shared streets, etc.) would be valuable. This 

would give a better understanding of micromobility use across NYC and allow for more 

accurate comparisons between location and facility types. It would also be worthwhile to 

conduct studies like this one in other North Americ an cities that are at different stages in 

their bicycle network development. Comparison of vehicle type use and user behavior 

would provide a better understanding of how micromo bility use is evolving across a 

variety of contexts and provide evidence for how to actively support a shift in mobility 

behavior through planning and policy.  

 Automation of the methods used in this study would have immense benefits, 

allowing for a cheaper, less time-consuming process that could be more widely deployed. 

The ability to collect observation data at scale across both wider timeframes and more 
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locations would allow for a more comprehensive understanding of micromobility use. 

Both the filming and qualitative data analysis port ions of this study have the potential to 

be automated. Installation of automated cameras at locations of interest would allow for 

24-hour collection of footage simultaneously across multiple locations. Given the subtle 

differences between different micromobility vehicle s, particularly between the builds and 

markings of e-bikes and conventional pedal bicycles, the footage quality of these cameras 

need to be relatively high and they need to be positioned at an angle that captures both 

rider behavior (helmets, passengers, etc.) as well as the undercarriage section of the bike 

to help identify the presence of motorized components. The frame rate of captured footage 

is important to be able to identify moving vehicles , with a minimum rate of 60 frames per 

second required for accurate analysis. This relatively cheap collection of footage may be 

of interest to the NYC DOT to supplement the current automated counting done by loop 

induction counters.  

Additionally, it would be incredibly useful to auto mate the film review process of 

this study through computer vision software. Althou gh there have been attempts to use 

computer vision to differentiate between MMV  types in recorded footage, current 

methods rely on speed and acceleration differences and have only been used for 

differentiating between bicycles and motorcycles (Dequito et al., 2021; Zaki et al., 2016). 

Given the substantial overlap in speed and frame styles across many types of MMVs, these 

computer vision models will need to be refined to be able to differentiate between the 

vehicle types recorded in this study. The fifty hours of film footage and corresponding 

observation recordings with timestamps and image index numbers that were created for 

this study are useful for  developing a more sensitive computer vision model for 

automating differentiation of MMV  typologies. This novel dataset has been manually 

coded, is highly accurate, and attribute rich,  and could be used as part of a larger training 

dataset to teach a machine learning system how to recognize not only vehicle type but 

other characteristics such as passenger presence, helmet use, and commercial use. For 

information on how to access both the observation dataset and the film collected for this 

study, please see the appendix.   
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APPENDIX 
Data Availability  

 The dataset produced for this study is available for download  on the Open Science 
Framework by visiting the following webpage: 

https://osf.io/er7u6/files/osfstorage/681d3430a1d5a0 4db6159991 

 

For access to the video footage collected for this study, please email the author at 
jakedboeri@gmail.com.  
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