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BACKGROUND
(WHAT REALLY GOT US STARTED)

In 2022, the Massachusetts General Laws (MGL) were
updated with the Acts of 2022, Chapter 358 “An Act to
Reduce Traffic Fatalities,” for vulnerable users (VU)

This act went into effect on January 1, 2024

The Commonwealth of Massachusetts Motor Vehicle
Crash Report has been updated to include a section
for details about VUs involved in crashes




CURRENT VU DEFINITION WITHIN MGL

“Vulnerable user”, (i) a pedestrian, including a person engaged in work upon a way or
upon utility facilities along a way or engaged in the provision of emergency services
within the way; (ii) a person operating a bicycle, handcycle, tricycle, skateboard, roller
skates, in-line skates, non-motorized scooter, wheelchair, electric personal assistive
mobility device, horse, horse-drawn carriage, motorized bicycle, motorized scooter, or
other micromobility device, or a farm tractor or similar vehicle designed primarily for farm
use; or (iii) other such categories that the registrar may designate by regulation.

https://www. mass.gov/info-details/mass-general-laws-c90-ss-1



VU1 | - Vulnerable User Type

Please complete a section for each vulnerable user involved in the crash.

Vulnerable User

Action

VU:

Address

Ciry State Zip
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Medical Facility

Vulnerable User

Pedestrian

Bicyclist

Skateboarder

Train/Trolley Passenger

Roller Skater

In-Line Skater

Non-Motorized Scooter Rider
Non-Motorized Wheelchair User
Motorized Bicyclist

Hand Cyclist

Tricyclist

Motorized Scooter Rider

Electric Personal Assistive Mobility Device User
Horse Rider

Horse-drawn Carriage Driver

Farm Equipment operator

Other Micromobility Device User
Utility Worker - Outside of vehicle
Roadway Worker - Outside of vehicle
Emergency Responder - Outside of vehicle
Other

Unknown




CURRENT VU
COVERAGE

Listed in VU

Definition of MGL

Pedestrian
Bicycle
Handcycle
Tricycle
Skateboard
Roller skates
In-line skates
Mon-motorized scooter
Wheelchair
EPAMD
Horse
Horse-drawn carriage
Motorized bicycle
Motorized scooter
Other micromobility device
Farm tractor
Worker (Utility)

Defined
in MGL

FElectric bicycle

Motorized bicycle
Motorized scooter

Listed in on MA
Crash Report

Pedestrian
Bicyclist
Hand cyclist
Tricyclist

Skateboarder

Roller skater

In-line skater
Mon-motorized scooter

Mon-motorized wheelchair
EPAMD user
Horse rider
Horse-drawn carriage
Motorized bicycle
Motorized scooter rider
Other micromobility device
Farm equipment operator

Utility worker

Train/trolley passenger
Roadway worker
Emergency responder



REPORTED

CHALLENGES

Confusion related to definitions of VUs and
lack of clarity between certain VU types

In crash reporting - whenis a VU considered
a motor vehicle and whenisita VU

{Long list of VU types on MA crash report

No existing taxonomy for easily classifying
VUs for applying rules and regulations




ADDITIONAL CHALLENGES '

* How should E-bikes & E-
. scooters be classified?
= bicycle...

: : * Where can powered
... hot motorized bicycle

devices travel (e.g.,
sidewalks, roadway, shared

? paths)?

* Ask me about registration
requirements of VRU

= motorized scooter... devices, speed & travel
not scooter restrictions,and more!

Edit Tooter to Inscrt scnool 7 colicge /- unit dctalls



PROJECT OBJECTIVE

Develop recommendations for revising VU
definitions and types in the MGLs, Code of
Massachusetts Regulations (CMRs), and the
Massachusetts Crash Report, while aligning
with the Code of Federal Regulations (CFRs) to
clarify roadway uses and restrictions for
optimizing safety for all users.




RESEARCH METHODS

Kick-off Meeting with MassDOT

Review Massachusetts VU definitions and types
in MGL and RMV police crash report.

Conduct key informant interviews to further
understand the current challenges.

Research VRU definitions and crash report VRU
types in other states and national best practices.

Develop draft proposed changes.

Conduct focus groups and/or key informant
interviews.

Develop final recommendations.

Task 1: Collect Information from MGL & CMR
* Matrix/Table

* Interviews with Stakeholders

* Define the Problem & Needs

Task 2: Research Laws in Other States

* Matrix/Table

* Maps/Visuals

Task 3: Survey Based on VU Category Types

* Begin Beta Testing
* Need to Develop Recommendations/Categories

Task 4: Interviews with Stakeholders to
Examine Efficacy of VU Category
Recommendations

Task 5: Develop Recommendations &
Engage with the Micromobility Commission
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-1/ WU types in General Law

Connecticut

Deleware

States VU General

~ | VU Types in Crash Report

D

~ VU Types in VRU Assessment hd

(a) As used in subsectmn () thhIS sectlon (1) "vulnerable user” means: (A) A pedestrian; (B) a
highway worker; (C) a person riding or driving an animal; (D) a person riding a bicycle; (E) a person
using a skateboard, roller skates or in-line skates; (F) a person operating or riding on an agricultural
tractor; (G) a person using a wheelchair or motorized chair; and {H) a blind person and such
person's service animal, and (2) "public way" includes any state or other public highway, road,
street, avenue, alley, driveway, parkway or place, under the control of the state or any political
subdivision of the state, dedicated, appropriated or opened to public travel or other use.

* Pedestrian,
* Pedal cycle/pedal-cyclist,
* Other Non-motorist

https:/fwww.cga.ct.gov/2014/act/pa/2014PA-00031-RO0SE-00336-PA.htm

(a) As used in this section, “vulnerable user” means any of the following: Mo formal definition identified
(1) A pedestrian who is lawfully on or within a highway, crosswalk, improved or

unimproved shoulder of a highway, or sidewalk.

(2) An individual actively engaged in work upon a highway, in work upon utility facilities

upon or along a highway, or in the provision of emergency services upon, within, or

adjacent to a highway.

(3) An individual riding an animal or driving an animal-drawn carriage, or a passenger

of the individual, lawfully on or within a highway or improved or unimproved shoulder

ofa hlghwayr

the following is lawfully on or within a hiahway, crosswalk, improved or unimproved

Resources Pedestrian Scooter Wheelchair EPAMD Worker Motorized Bike

Bicycle

Misc Other Skate ==

AVRU is defined under 23 U.5.C 148 as a non-
motorist. This category includes pedestrians,
bicyclists, other cyclists, persons on
motorized and non-motorized personal
conveyances, persons in or on buildings, and
other types of non-motorists as defined under
Mational Highway Traffic Safety
Administration (NHTSA) Fatality Analysis
Reporting System (FARS) code attributes. A
VRU may be walking, cycling, rolling, or
stationary. Highway workers on foot in a work
zone and anyone ejected from a transport
vehicle and subsequently struck are
considered a pedestrian in this category.
Persons using personal conveyance devices
for personal mobility assistance or recreation
are considered pedestrians as well. These
devices can be motorized or human powered
but are not propelled by pedaling, such as
roller skates, skateboards, scooters,
wheelchairs, segways, and motorized
rideable toys. Bicyclists include all persons
riding a non-motorized vehicle propelled by
pedaling such as a bicycle, tricycle, unicycle,
or pedal car. Cyclists on e-bikes and

mntorevelists are not considered VRLIS. In
AVulnerable Road User (VRU) is a non-
motorist with a Fatality Analysis Reporting
System (FARS) person attribute code for
pedestrian, bicyclist, other cyclist, and
person on personal conveyance or an injured
person that is, or is equivalent to, a
pedestrian or pedalcyclist as defined in the
ANSI D16.1-2007 (see 23 U.5.C. 148(a)(15)
and 23 CFR 450.205)

* AVRU may include people walking, biking,

Attribute Deﬂmtlons

VU Laws

"la) As L|set| in th|s sectlon (1) ""vulnerable user"" means:
(A) A pedestrian; (B) a highway worker; {C) a person riding or
driving an animal; (D} a person riding a bicycle, an electric
bicycle or an electric foot scooter; (E) a person using a
skateboard, roller skates or inline skates; (F) a person
operating or riding on an agricultural tractor; (G) a person
using a wheelchair or motorized chair; (H) a person who is
blind and such person's service animal; and (1} a person
operating (i) a commercial motor vehicle equipped with a
garbage compactor, a detachable container or a curbside
recycling body, (ii} a tank vehicle, {iii} a vehicle authorized by
the United States government to carry mail, or (iv) a vehicle
authorized by an express delivery carrier service, (2) ""public
way"" includes any state or other public highway, road, street,
avenue, alley, driveway, parkway or place, under the control
of the state or any political subdivision of the state,
dedicated, appropriated or opened to public travel or other
use,
https:/fwww.cga.ct.gov/2014/act/pa/2014PA-00031-RO0SE-
00336-
PA.htm#:~:text={b)%20Any%20person%20operating®20a,not
%20more%20than%20one%20thousand

Vulnerable user includes pedestrians, cyclists, highway
workers, people using wheelchairs, and those on animals or
non-mnotorized vehicles (skatehnards. sconters. ete.) nn

5 4176E. Operation of a vehicle causing serious physical
injury to a vulnerable user.

(a) As used in this section, “vulnerable user” means any of
the following:

(1) A pedestrian who is lawfully on or within a highway,
crosswalk, improved or unimproved shoulder of a highway, or
sidewalk.

(2) An individual actively engaged in work upon a highway, in
work upon utility facilities upon or along a highway, or in the

.}

Connecticut has several laws and safefty
including pedestrians and cyclists:
Vulnerable User Law: Drivers who cause
user who was using reasonable care car
Crosswalk laws: Drivers must stop or yie
pedestrian is about to enter a crosswalk
Dooring: Drivers cannot open their card
Right-of-way: All road users, including dr
obey right-of-way laws.

Speed limits: Drivers should slow down &
Distracted driving: Drivers should avoid
Aggressive driving: Drivers should avoid
Driving under the influence: Drivers shot
alcohol or drugs.

are required to wear helmets while riding
cyclists over 16.

Three-foot passing rule: Motorists must :
passing cyclists.



States that Define VU/VRU/VHU in their General Law

States by VU Type

VU Type
Vulnerable Highway User (3)
Vulnerable Individual (1)
|| Vulnerable Road User (8)
Vulnerable User (9)
| NA (29)




Bicyclist/E-Bike
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Motorized Scooter

Motorized.Scooter

Yes




Motorized Scooter

Motor Driven Cycle
Electric Miniature Scooter
Electric Standup Scooter
Electric Motorized Scooter
Motorized Scooter

Electric Scooter
Low-Power Scooter

Electric Foot Scooter

Motor Scooter

Low-Speed Electric Scooter

Motorcycle (including motor scooter)
Electric Assisted Scooter

Motorized Foot Scooter

Moped (including motor-driven foot scooter)
Motor Assisted Scooter

A person riding a motorized scooter
consisting of any two wheeled tandem
or three wheeled device that has
handlebars, designed to be stood or
sat upon by the operator, powered by

an electric or gas-powered motor that
Is capable of propelling the device
with or without human propulsion. The
definition of “motorized scooter” shall
NOT include a motorcycle or
motorized bicycle, a moped or a three
wheeled motorized wheelchair.




Scooters

Alabama

(61) SCOOTER. A device weighing less than
100 pounds that satisfies all the following:

a. Has handlebars and an electric motor.

b. Is solely powered by the electric motor or
human power.

c. Has a maximum speed of no more than 20
m.p.h. on a paved level surface when powered
solely by the electric motor.

This term does notinclude an e-bike, EPAMD,
Segway, motorcycle, or moped.

Maryland

11-154.1 Scooter

“Scooter” means a two-wheeled vehicle that:
(1) Has handlebars; and

(2) Is designed to be stood on by the operator.

Maine

64-C. "Scooter" means a device upon
which a person may ride, consisting of
a footboard between 2 end wheels,
controlled by an upright steering
handle attached to the front wheel
and propelled by human power.

Only 3 States define a

non-motorized scooter.
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Scooter”

HHH HHH Scooter HHH Wave Gladiator 4
49cc/50cc. .. X18 150cec... 150cc Fully... Wheel Scooter
$615.00 $835.00 $720.00 $2,987.00
Amazon.com Amazon.com Amazon.com DiscoverMy...
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Amazon.com : Raz...

@ Madd Gear - In stock
Madd Gear Carve P...

Free shipping
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Amazon.com
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$1,255.00 $879.00
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Limited Edition Pink Electric Scoot..
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Best Ride On 200cc 4

Cars Vespa... Stroke EFI...
$249.00 $1,999.95
Amazon.com SaferWhole...

Free shipping

8 Amazon.com - In stock
Trick Scooters Stunt Scoot...

Gladiator 4
Wheel Elect...
$2,987.00
DiscoverMy...
Free shipping
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® Hiboy - In stock
Hiboy S2 Lite Pink Elec
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Electric. Personal.
Assistive. Mobility. Device.




EPAMD vs OPDMD (from ADA)

Other Power-Driven Mobility Devices

In recent years, some people with mobility disabilities have begun using less traditional mobility
devices such as golf cars or Segways®. These devices are called “other power-driven mobility
device” (OPDMD) in the rule. OPDMD is defined in the new rules as “any mobility device powered
by batteries, fuel, or other engines... that is used by individuals with mobility disabilities for the
purpose of locomotion, including golf cars, electronic personal assistance mobility devices... such
as the Segway?® PT, or any mobility device designed to operate in areas without defined pedestrian
routes, but that is not a wheelchair”. When an OPDMD is being used by a person with a mobility
disability, different rules apply under the ADA than when it is being used by a person without a
disability



Potential Recommendations- Reference ANSI definitions

Added Context

ANSID16.1 - 2025 The ANSI D16.1 - 2025 is the Manual for Classification of Motor Vehicle

American National Standard

Traffic Crashes (9t Edition). The standard has been used for many
decades and serves to maintain uniformity for those who report,
analyze, classify, and otherwise use traffic crash data. The standard is
relevant background for much of the content included herein

Manual on
Classification of Motor AMERICAN NATIONAL STANDARD
Vehicle Traffic Crashes , , . . ;
Ninth Edition Approval of an American National Standard requires verification by ANSI that the requirements for due process,

consensus, and other criteria for approval have baen met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Rewview, substantal agreement has
been reached by directly and matenally affecied interests. Substantial agreement means much mare than a simple
majority, but not necessarily unanimity. Consensus requires that all views and objections be considered, and that a
concarted effort be made toward their resolution

The use of American National Standards is completely voluntary; their exisience does not in any respect praclude
anyone, whether he has approved the standards or not, from manufacturing, marketing, purchasing or using products,
processes, or procedures not conforming to the standards.

Secretaia _ _ _ The Amencan Nafional Standards Institute does not develop standards and will in no circumstance give an
ﬁ:s:;?io:yot{h??;:gogcarrt':lon:it?:;?nlg{;:izlggozﬂe;i]ﬂl?\l?ehmle Traffic Crashes under the direction of the In‘lﬂf]:rﬂlﬂ[il]‘l ﬂf Hn? an NEI]DI"IHI S1Emm mm no pemm H'IE' n'a"le the I"rglﬂ ar a“ﬂ'ﬂmf 1":"' I550E an
Association of Transportation Safety Information Professionals inerpretation of an American Mational Standard in the name of the American National Standards Insblute. Requests

— for interpredations should be addressed o the secretarial or sponsor whose name appears on the fifle page of this

American National Standards Institute, Inc., Board of Standards Review document.




Recommendations: Classification Framework

Australian Taxonomy of Micromobility Devices

= (:\,',r‘,;n'aw][h ajes
o———  H—— ¢
I I |
kick scooter I I
-
4‘ o |
kayaking normal | | i k=
canoeing wheeilchair 9(@ 07
rowi A3 ' e o
x. / ."?b | | wheelchair
o%o"o" -—pew 9
swimming  skiing rollerblades | 9 I
\ e rollerskates M 'i' M
®
“ l I Gm | hoverboard Segway e-bike
=\ - i e-assist I throttie
lunmng paddieboard skateboard handgcycle
{8/ k 1 O¢O , O | =% "‘—' =4
: e-bike e-skateboard e-scooter ~ Mobility moped

norse nding walking pOgo stick cycling _.l __ pedelec _ scooter scooter

Edit footer to insert school / college / unit details



Recommendations: Crash Report Form

- Vulnerable User Type

O 00 O\ AW

)

Pedestrian

Bicyclist

Skateboarder

Train/Trolley Passenger

Roller Skater

In-Line Skater

Non-Motorized Scooter Rider
Non-Motorized Wheelchair User
Motorized Bicyclist

Hand Cyclist

Tricyclist

Motorized Scooter Rider

Electric Personal Assistive Mobility Device User,
Horse Rider

Horse-drawn Carriage Driver

Farm Equipment operator

Other Micromobility Device User
Utility Worker - Outside of vehicle
Roadway Worker - Outside of vehicle
Emergency Responder - Outside of vehicle
Other

Unknown

Edit footer to insert school / college / unit details

Revise the VU Section of the Massachusetts Crash Report form using a multi-layer process for ease
of use for ease of use by law enforcement

o

Layer 1: Pedestrian, Bicyclist, Other Cyclist, Scooter rider, Skater/Skateboarder, Mobility
aid device user, Roadway worker, Emergency responder, Other, Unknown

Layer 2: For Bicyclist, Other cyclist, Scooter rider, Skater/Skateboarder and Mobility aid
device user ask if powered.

= No motor, solely human powered

=  Powered or power assist (or equal to 20 mph) — would cover typical e-bikes and e-
scooters. If the proposed framework is adopted these would Tier 0 devices.

=  Powered (greater than 20 mph) — If the proposed frameworks is adopted these
would be Tier 1 or Tier 2 devices that do not have a registration requirement.

27



Potential Recommendations

28
A : fx =
A B C D E
3 Tier Speed Devices that would fall in this Requirements/Operational restrictions What needs to change
. Helmet for 16 and under, no age limit, no registration, no . . " . . .
Tier 0 |<20 mph any solely human-powered devices such as insurance, any path Create new def for tier 0 micromobility vehicle, restrict to <=20 mph designed spee
4 skates (roller or in-line), skateboards, bikes ’
o . L . . . Create new def for tier 0 micromobility vehicle, restrict to <=20 mph design, include
Tier 0 | <20 mph Mobility aid devices No age limit, no registration, no insurance, any path o .
mobility aid devices
5
. . Helmet for 16 and under, no age limit, no registration, no Create new def for tier 0 micromobility vehicle, restrict to <=20 mph designed spee
Tier 0 | <20 mph e-scooter and e-bikes

insurance, excluded from sidewalks

include both cycles and scooters in definition, include Class 1 and 2 e-bikes

6
7 [ —

Helmet, age limit 16+, no registration, no insurance,
excluded from off street recreational paths, sidewalks, and
express highways, require speedometer, UL2849 for

Needs to be explicitly defined in MGL, recommend requring state micro ID/Decal (

Tier 1 |21-30 mph Class 3 e-bikes that can go upto 28 mph this below
P goup P electrical system and UL2271 for battery pack o ) L L . .
. . . . . build in enforcement penalties in the definition and requirements of operation
For discussion: operational restrictions around time of day
8 and operation in protected bike lanes
No insurance, no registration, helmet, age limit (16+), o . . . . . .
. . Create new definiition for tier 1 micromobility vehicle, restrict to 21-30 mph, includ
. » . . excluded from off street recreational paths, sidewalks, and o ) . .
Powered Micromobility devices like ) . . ) electric, include both cycles and scooters in definition, exclude e-bikes, mopeds, r
. express highways, No inspections, UL2272 for electrical . .
Tier 1 |21-30 mph scooters (stand only or sit/stand), aid devices
, system and UL2271 for battery pack ) :
(unicycles, hoverboards, skateboards) etc . . . . . Require state microlD/decal
For discussion: operational restrictions around time of day o . . . .
L . build in enforcement penalties in the definition and requirements of operation
9 and operation in protected bike lanes

Edit footer to insert school / college / unit details

Motorized bicycle definition in CH 90 sec 1 needs to include electric motors.



Potential Recommendations M
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A B C O E F G H
Tier Maximum Attainable Spees - Devices Operational Requirements
- - - Helmet — Age 16+ — License — Insurance —  State Microl — Registratior —
Human powered deivces » »

== 20 mph [e.g., skates, skateboards, Eﬁ] J \z = O O O O O

"
TierD  |<=20mph Mobility Aid Devices ) =0 O O O O O O

<= 20 mph E-Scooter & E-Bike ot ) @E‘) = O O O O O

“fup to 28mph)

Power Devices [e.g.,
Tierl (21-30mph scooters, unicycles, :@:m . = = O O = O

o . |
21-30 mph Hotarized Bioycles F ); % = = = O O =
[mopeds) [ =

Class 3 e-bikes
21-30 mph @) = = O O = O

Powered Device [e.2.,

31-40 mph scooters, unicycles, :@, M o ! = = = = = ([

Tier2  [--—-m— e — e — - | PEEDEAIE, SRRER0E ) ] -

i 4 -
31-40 mph Cycles— Limited Use - ] ] ] ] W ]
Motorcycle =

High Speed Micromobility R
> A0 mph Crevices (e.g., bikes,

Tierd  [--—-m— e — e — - e ] -

= A0 mph Cycles— Motorcycles m E E H E D H
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| Potential Recommendations

i O
Tier Maximum Attainable Spees - Devices
Human powered deivces »
== 20 mph [e.g., skates, skateboards, {:ﬁ:_:} J \/!’
_________________ bicycles, scooters) _ ___ ___ ___ ___ ___ ___|
- i
Tier O <=20mph Mobility Aid Devices E} Eﬁm
== 2} mph E-Scooter & E-Bike . ¥ :i @&
21-30 mph Class 3 e-bikes
“fup to 28mph)
""""""""""" " |PowerDevices feg, 0 = 000 |
Tierl |21-30mph sCooters, unicycles, :@:m ®
_________________ hoverbpards, skateboards) 7 ]
gl ized Bicycl 1 N
otoriz icycles =
21-30 mph
e (mopeds) =) ﬁ
Powered Device [e.2.,
31-40 mph soooters, unicycles, :@: m &
bhoverboards, skateboards) ol
I[zf7  |Pe=ss=sr—ro—=oo—noo— |otStEt—rs SESESS it {: ------------
L Limited U -—
31-40 mph Cycles—Limited Use ==
Motorcycle CY
High Speed Micromobility R
= A0 mph i i
mp Devices (e.g., bikes, .A fﬁf
Tierd  fre— e —m e Eeooters,ete) ]
» A0 mph Cycles— Motorcycles aﬁ%

Conceptual — State Micro ID

MASSACHUSETTS

_—

STATE MICRO-ID

MA-T2-04523 ElfE
B

() <20 MPH
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Potential Recommendations

A B i O
Tier Maximum Attainable Spees - Devices
Human powered deivces » »
<=20mph [e.g., skates, skateboards, Eﬁ] ‘f \;{
_________________ bicycles, scooters) _ ___ ___ ___ ___ ___ ___|
TierD  |<=20mph Maobility Aid Devices N =Y
== 2} mph E-Scooter & E-Bike . ¥ h @b
21-30 mph Class EE-hlkE.s
“fup to 28mph)
""""""""""" | %&-I@Fﬁ;iéés_refg.._"_"_"_"_"_']'_'
Tier 1 21-30 mph 50 5 icycles
mp SCOOters, unicycles, . :@:m.
_________________ hoverbpards, skateboards) 7 ]
gl ized Bicycl 1 .Y
otofiz icycles =
21-30 mph
Powered Device [e.2., J
31-40 mph sCooters, unicycles, :@: M
bhoverboards, skateboards) ol
I[zf7  |Pe=ss=sr—ro—=oo—noo— |otStEt—rs DTS st loo— oo oo — oo = ooy
31-40 mph Cycles— Limited Use # L\
Motorcycle =
High Speed Micromobility R
= A0 mph i i
mp Devices (e.g., bikes, .-l fﬁ"
Tierd  fre— e —m e sgooters.ete.) ]
= A0 mph Cycles— Motorcycles m

K L M

Travel Allowances

Roadway — Sidewalk — Recreational P — Bike Lane —

] = = ]
] = = ]
] ] = ]
= ] ] ]
= ] ] ]
= ] ] ]
= ] ] O
= ] ] O
= ] ] O

31

Low Speed

High Speed



Michael Knodler
Director @ UMass Transportation Center (UMTC)
mknodler@umass.edu
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