Nevada Department of Transportation Research

Needs Statement

RNS 26-03-E5 Developing Data-Driven Guidance for Electric
Micromobility Safety, Operations, and Infrastructure in Nevada

1. RESEARCH NEEDS STATEMENT TITLE

Developing Data-Driven Guidance for Electric Micromobility Safety, Operations, and
Infrastructure in Nevada

2. RESEARCH NEEDS DESCRIPTION

Electric micromobility use is growing rapidly in Nevada, outpacing the ability of current
infrastructure and policies to adapt. Riders of e-bikes and e-scooters move across sidewalks,
shared use paths, bike facilities, crosswalks, pedestrian spaces, frontage areas, and travel lanes,
sometimes within a single trip. Their behavior varies by context and may resemble that of
bicyclists, pedestrians, or low speed vehicles.

These patterns create challenges for NDOT because existing infrastructure and guidance do not
fully address where micromobility users choose to ride, how speed affects interactions, how
they navigate intersections, how they behave in commercial and downtown areas, or how
younger riders operate near schools. Interactions with pedestrian facilities, bicycle
infrastructure, driveways, transit access, and mixed traffic produce safety and operational
issues that are not well captured by traditional planning assumptions.

Decision making is further constrained by limited Nevada-specific, data-driven information on
micromobility behavior, risk patterns, and facility interaction. Crash data alone cannot reveal
the full range of behaviors or conflicts, especially those that occur before crashes or in low
crash environments. Without better insight into how micromobility users interact across
different land use contexts, agencies may struggle to identify facility mismatches, conflict
points, and appropriate design or policy responses.

This research aims to develop Nevada-specific, data-driven guidance to better understand and
accommodate electric micromobility in downtown, commercial, mixed use, school zone, and
other multimodal areas. The work will examine observed behavior, operating speeds, facility
choices, interaction patterns, and surrogate safety indicators. The resulting guidance will
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support more consistent and effective planning, design, operations, and policy decisions related
to e-bikes and e-scooters statewide.

3. OBJECTIVE/DELIVERABLES

The primary objective of this research is to develop practical, evidence-based guidance for
Nevada to evaluate micromobility behavior, safety, operations, and infrastructure interaction
across key roadway and land use contexts. The goal is to give NDOT a clear framework for
understanding micromobility operating patterns, identifying conditions linked to higher conflict
or risk, and supporting context sensitive planning, design, operations, and policy decisions.

Detailed objectives include:

a) Document how micromobility users interact with roadways, bicycle and pedestrian facilities,
crossings, sidewalks, and curbside environments in representative Nevada settings.

b) Identify behavioral, operational, and contextual factors associated with higher interaction
frequency, conflict potential, or safety risk, including speed, facility choice, land use, and
roadway characteristics.

c) Assess how micromobility users interact with pedestrians, vehicles, bicyclists, transit
activity, and other micromobility users in downtown, commercial, and mixed-use areas.

d) Develop a consistent data collection and evaluation framework, including recommended
performance measures and surrogate safety indicators, for NDOT and partner agencies.

e) Produce practical guidance and decision support tools to inform NDOT planning, design,
operations, policy, and future implementation efforts related to micromobility.

4. CURRENT PRACTICE AND RELATED RESEARCH

National practice for electric micromobility is developing through local permits, pilots, and
operating rules rather than a single design manual. Cities commonly regulate shared e-bikes
and e-scooters through permit conditions on fleet size, parking, maintenance, equity, data
sharing, and geofencing. Seattle demonstrates this approach with designated parking areas,
restricted zones, and geofenced slow speed areas. Cities also use incentives to encourage safer
device adoption, such as Denver’s point of sale e-bike rebates. These examples show that
micromobility management now spans facility planning, operations, pricing, parking
management, geofencing, safety, and equity. Federal guidance, including FHWA resources and
programs such as the Safe Streets and Roads for All initiative, provides a broader policy
framework for these efforts, and federal funding is a key driver of how state and local standards
are developed and applied.
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Research approaches are similarly broad. A 2024 review of 168 studies noted common methods
such as crash and injury analysis, surveys, behavioral observation, simulation, and
infrastructure context studies. Pilot evaluations in Seattle and Portland combined operator
data, surveys, crash reports, parking observations, and injury tracking; both cities found that
multi source data provides a clearer picture of behavior and safety. Infrastructure behavior
studies also show that riders adapt to conditions, with GPS and video analyses indicating that
designated lanes and lower speed roadways support safer operation. Together, these examples
reflect a shift toward multi-method evaluation.

Nevada agencies are following this trend. Reno’s downtown pilot used quick build facilities,
LiDAR, observations, and surveys, and saw notable increases in bicycle and scooter use of
micromobility lanes along with reduced conflicts. In Southern Nevada, Las Vegas incorporates
micromobility into its Advanced Mobility Plan, the RTC operates a bike share system that
includes electric bikes, and Henderson pairs policy updates with public education on legal
device types and safety expectations. These actions show that Nevada jurisdictions are already
treating micromobility as both a planning and safety management issue.

Despite this progress, agencies still lack a unified framework for understanding how e-bike and
e-scooter users behave across different land use contexts. Current evaluations rely on pilots,
surveys, operator data, public health data, and crash history, but Nevada lacks clear guidance
for interpreting speed, facility choice, mode shifting, conflicts, and device type differences. This
research should synthesize existing literature and peer practices while gathering Nevada
specific behavioral and infrastructure interaction data to identify what methods are effective
and where gaps remain for understanding micromobility use across sidewalks, bike facilities,
crossings, curbside zones, driveways, and mixed traffic.

5. IMPLEMENTATION POTENTIAL

This research is expected to fall within the Pilot Stage, encompassing a literature and practice
review, development of a Nevada-focused data collection and analysis framework, field
observation of micromobility behavior at representative sites, and creation of guidance and
decision-support recommendations. The resulting guidance matrix is intended as pilot guidance
for statewide agencies to consider for adoption and use, providing a practical starting point that
agencies can refine through their own implementation experience.

The proposed research is intended to produce actionable deliverables that can be used by
NDOT and partner agencies, including:

e A Nevada-focused summary of micromobility behaviors, risks, and infrastructure interaction
patterns
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Recommended data collection protocols and performance measures for micromobility
evaluation

A context-based framework for assessing micromobility activity and risk in different land
use and roadway settings

Guidance for planning, design, operational, policy, and educational considerations related
to micromobility

A decision-support tool or matrix to help NDOT evaluate micromobility issues and potential
responses by context

Proposals responding to this research needs statement should clearly describe their anticipated
deliverables, including the specific products, reports, tools, or guidance documents to be
produced and how these will be made available to NDOT and partner agencies.

Potential barriers to implementation include:

Institutional and Policy Considerations: Existing manuals, standards, and responsibilities
may not yet clearly address micromobility-specific needs or decision criteria.

Data and Resource Limitations: Agencies may have limited micromobility data, staff time,
or technical tools for detailed behavioral evaluation.

Jurisdictional Coordination: Many relevant corridors and activity centers involve both state
and local agency interests, requiring coordination on responsibilities and implementation.

Public and Stakeholder Acceptance: Recommendations involving allocation of space,
changes to operations, or new policies may require outreach and stakeholder engagement.

Despite these challenges, the research has strong implementation potential because it is aimed
at producing practical, data-driven guidance that can support planning studies, corridor
evaluations, safety reviews, multimodal projects, and future policy development

6. URGENCY AND RISK POTENTIAL

Electric micromobility activity is increasing nationally and is becoming more visible in urban and
mixed-use environments. NACTO reported 157 million shared micromobility trips in the United
States and Canada in 2023, the highest level to date. At the same time, Southern Nevada
jurisdictions are rapidly updating local rules in response to safety and operational concerns.

Clark County, the City of Las Vegas, and the City of Henderson have recently adopted
regulations on speed limits, safety equipment, helmet use for minors, reckless riding, and
allowable operating areas. Examples include 15 mph limits in parks and city facilities,
equipment requirements, escalating fines, geofenced restrictions, and distinctions between
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legal e-bikes and illegal high-speed devices. These actions highlight the immediacy of the issue
and the need for stronger data-driven guidance to support future policy, planning, design, and
enforcement decisions.

Safety concerns further increase the urgency. Clark County reported in late 2025 that UMC had
seen a 400 percent rise in e-bike and e-scooter-related injuries over three years and had
treated nearly 200 patients in 2025, including 30 children. These trends, combined with
growing public concern, underscore the need to better understand rider behavior, operating
speeds, novice-user challenges, device types, and how riders interact with surrounding
infrastructure.

These issues are especially important in downtowns, commercial corridors, activity centers, and
school zones, where user density, curb activity, and facility transitions are frequent. Agencies
are already grappling with where micromobility devices should operate, how to manage higher
speed or non-compliant devices, and how local rules align with state definitions for e-bikes and
e-scooters.

Nevada is a Vulnerable Road User (VRU) focused state under the Highway Safety Improvement
Program (HSIP), a designation driven by federal requirements in the Bipartisan Infrastructure
Law. Under this provision, states where pedestrian and other VRU fatalities represent 15
percent or more of total traffic fatalities are required to dedicate at least 15 percent of their
HSIP funds to VRU safety improvements. This federal mandate underscores the urgency of
research into emerging modes like electric micromobility, which increasingly interact with
pedestrians and other VRUs across Nevada’s roadway network.

The payoff potential of this research is significant. The study would give NDOT a stronger basis
for evaluating micromobility in planning, design, safety, and operations; improve consistency in
how issues are identified and assessed; support more context sensitive treatment selection;
and help the state respond more effectively to a rapidly expanding mode of travel. Local
agencies, schools, and other partners would also benefit from clearer guidance on
micromobility behavior and infrastructure needs in Nevada.

7. EXPECTED BENEFITS

Environmental Impacts: Better accommodation of electric micromobility supports environmental
benefits, including reduced vehicle miles traveled, lower emissions, and more sustainable urban
transportation patterns.

Safety: Safety is the primary expected benefit of this research. The project will provide NDOT with
Nevada-specific, data-driven insight into micromobility behavior, including operating speeds, facility
choices, and interactions with pedestrians, vehicles, and other users across different land use contexts.
By incorporating surrogate safety measures and behavioral analysis, the research will enable NDOT to
identify high-risk locations and interaction patterns before crashes occur.
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The results will support more proactive safety management, improve the selection of context-
appropriate treatments, and enhance consistency in evaluating micromobility-related risks across the
state. This is expected to contribute to reductions in conflicts, near-misses, and ultimately crashes,
particularly in high-activity areas such as downtowns, commercial corridors, and school zones.

Other: The research will also provide a consistent framework and decision-support tools that improve
how NDOT and partner agencies assess and respond to emerging micromobility issues, supporting more
informed and timely safety-related decisions.

8. PRIMARY PROJECT CHAMPION

Shara Thiesen

Title: Assistant Chief of Data and Analytics
NDOT Section: Traffic Safety Engineering
Phone: 775.888.7469

Email: sthiesen@dot.nv.gov

9. ADDITIONAL PROJECT CHAMPION

Mat Morris

Title: Active Transportation Manager
NDOT Section: Multimodal Planning
Phone: 775.888.7934

Email: mmorris@dot.nv.gov
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