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Roadway Fatality Trends

• 66% increase 2011-2021
• > 7,400 per year
• 17% of roadway fatalities 
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• 623 → 926 from 2010-2021
• 2.2% of fatalities (1% of trips)
• Estimated 41,000 injuries

RESEARCH MOTIVATION



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
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REPORTED
CHALLENGES

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

In crash reporting - when is a VU considered 
a motor vehicle and when is it a VU

Long list of VU types on MA crash report

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



ADDITIONAL CHALLENGES 8

• How should E-bikes & E-

scooters be classified?

• Where can powered 

devices travel (e.g., 

sidewalks, roadway, shared 

paths)?

• Ask me about registration 

requirements of VRU 

devices, speed & travel 

restrictions, and more!



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

• 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





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

States by VU Type



Massachusetts MGL 
does not include 
bicycle, but does 

include electric bike?

Bicyclist/E-Bike



Scooter



Motorized Scooter



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.

12 – Motorized Scooter Rider (Definition)



Scooters

Only 3 States define a 
non-motorized scooter.

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 not include an e-bike, EPAMD, 
Segway, motorcycle, or moped.

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. 

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.



“Scooter”



EPAMD

Electric. Personal.
Assistive. Mobility. Device.



EPAMD vs OPDMD (from ADA)



Potential Recommendations- Reference  ANSI definitions

Added Context 
The ANSI D16.1 – 2025 is the Manual for Classification of Motor Vehicle 
Traffic Crashes (9th 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



Recommendations: Classification Framework
26

Edit footer to insert school / college / unit details

Australian Taxonomy of Micromobility Devices



Recommendations: Crash Report Form
27

Edit footer to insert school / college / unit details



Potential Recommendations
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Potential Recommendations
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Edit footer to insert school / college / unit details



Potential Recommendations
30

Edit footer to insert school / college / unit details

Conceptual – State Micro ID



Potential Recommendations
31

Edit footer to insert school / college / unit details



UMass Amherst 
Transportation Center

Thank You

Michael Knodler
Director @ UMass Transportation Center (UMTC)

mknodler@umass.edu
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