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Agenda

e Understanding Mobility
Engineering

e State Regulations

e Regulatory Model
Development

e Evaluation and
Assessment

e Discussions
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What is ME?

- Mobility

Technologies

Who are
performing
ME practice?

« Stakeholder

Identification

Which areas
should be
regulated?

» Education i
) » Semi-structured
Programs Review Interviews
* ME Job
Descriptions
FEARLESS INNOVATION

* Engineering

Failures Review

* Engineering

Licensure
Requirements

How should
ME be
regulated?

* Existing Models

» Transformative
Regulatory Models|

* Focus Group and
Roundtable

* Pros/Cons
Analysis




Why Regulating Mobility Engineering Practice

o Market-Driven
« Irend in education programs
» Trend in job market
o Regulatory Gap for ME Professionals
=« No clear career pathway
o Regulatory Gap for Safety Technology
« ADS implementation
s lesting procedure
» Data documentation & Al model
o Regulatory Gap for Ethical Practice
» No guidance for ethical practice

QERSIT}..

§ % BUILD AMERICA CENTER

2 st INNOVATIVE FINANCING AND DELIVERY FEARLESS INNOVATION
drorss  OF TRANSPORTATION INFRASTRUCTURE

he Washington Post

Federal investigators step up probe into
Tesla Autopilot crashes

The agency will expand its examination of Autopilot’s role in incidents involving parked emergency vehicles




Understanding of Mobility Engineering

e Education Programs
o A growing education and research program
o Multi-disciplinary curriculum covering civil, mechanical, automobile,
computer, system, electrical, energy, safety, etc.
o Offered for graduate degree and professional certificate
e Knowledge Requirements from Job Market
o Vehicle-centric engineering
o Infrastructure-centric engineering
o IT and data analytics
e Autonomous Driving Safety Systems
o Multidisciplinary feature and regulatory need
e Engineering Failures
o Challenges of system capabilities, Data issues,
o Needs for ethical consideration and public policies
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IT/Data
Analytics

Knowledge Base



Mobility Engineering: Critical Issues

e Individual vs Organization (team) Fast Evolving and
e License vs Certificate Innovation
e Exam vs Peer Review Uneven Tech

e Process based vs Performance Advancement
hased Multi-disciplinary

e Local vs National Wide Industry Sectors

e Product vs organization PUinC-Priyate

e Ethical, transparency, users, Partnership

e Governance Structure Human-Tech
o . Interaction

o Liability and Authority
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State CAV Legislations

“n * ' . Enacted legislation
n“ ﬁ . Executive order
m : . Both
y . None
_u e e

State Stats

m Enacted Legislation
M Executive Order
28,56% M Both

None
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State CAV Legislations

AV LEGISLATION BY YEAR 2017 - 2023 TOTALNUMBER OF BILLS BY TOPIC
160 144 Vehicle Testing
140 Vehicle Inspection Requirements I
120 Request for Study m
100 Privacy of Connected Vehicle Data m
Other 119
80 Operator Requirements 113
60 Operation on Public Roads
40 29 24 50 Licensing and Registration m
. 9 18 9 Insurance and Liability
Infrastructure and Connected Vehicles m
0 S
efinitions "
2017 2018 2019 2020 2021 2022 2023 i ot t.
Cybersecurity of Vehicle E
== Total ==@==Enacted Commercial
e Topics are concentrated around definition, operation, and testing.
exqgksrr}_
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Focus Group and Roundtable Discussions

- Prototype Development
. Setting the Stage
Future vision
Benefits
Key elements
Means and procedures

- Admin A 7 y:
- Prototype Evaluation deilll " Leveas o
e . I
M e ntl m eter https://www.menti.com/alx1nvy6jevr
access code: 4541 2376

~ Workshop
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https://www.menti.com/alx1nvy6jevr

Overview of Prototype

* Human Factor:
certificate

 Data/Al Analytics:
license + certificate

* Engineering: license +
certificate

» System Integrator:

(. Team-based
* Interdisciplinary
* Certification
 Organizational
* National/International

| ==

\ Regulatory certificate
Elements
Federated
r Admin
» Core Level » Education/Experience

Requirement
* Tech Stewardship
* Audit/Change Mgmt

* Extended Level
 Federated Legislation

. )

-
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FEARLESS INNOVATION

Pro’s <

Con’s <

Unknowns <

Broad Applicability
Multi-disciplinary Scope

Public Protection and Increased
Safety

Compatibility with Existing
Systems

Broad Benefits

Attractive Value Proposition
Complementary to NCEES
Adaptive and Agile

Lack of System Integrator
Certification

Bureaucracy and Funding
Inequality of Certificates

Data and Intellectual Property
Sharing

Enforcement
Voluntary or Required
Mechanism for Implementation

Transition from Licensure to
Public Protection

Evaluation .



Benefits

* Embody and define the body of
knowledge

- Easy entry process

 Dissolving silos and providing
disrupting education solutions

* More opportunities

* Preparing graduates for the 21st-
century economy:

- Board-certified mobility engineer

* Professional identity

+ Career advancement

- Embracing a larger population of
engineers

 Larger certification and license
ecosystem

<% BUILD AMERICA CENTER

* INNOVATIVE FINANCING AND DELIVERY

A Q
4zvyips  OF TRANSPORTATION INFRASTRUCTURE

Organization

Benefits

Engineering

A mi .
cademics community

FEARLESS INNOVATION

Enhanced regulatory system
Safety Assurance

Trust and Confidence

General Understanding
Liability and Risk Management

Eligibility for contracts
Reduced liability insurance
Protection from unethical behaviors

Increased market value with trusted
product

Competitive commercial attributes
Assessing competence
Gate of entry and pricing

Increase public trust and image
Speaks to fundamental values
New opportunities

Shifting toward the 4th industrial
revolution

Expand practice
Ability to 'inference’ when needed

A professional identity for unlicensed
engineers

Specialized credentials
Umbrella title

10



Regulatory Model Options

1 Option 1: ISO/ANSI Collaboration Model

1 Become an accredited developer

1 develop and submit standard for ANSI review and approval

1 Option 2: Mobility Engineering Institute (/Future Engineering Institute)
1 Organization, Principles, Regulatory Elements, and Process

1 Option 3: NCEES New PE License

1 Option 4. NCEES-Based Team Certification
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Option 1: ISO/ANSI Collaboration Model

ANSI is the official U.S.
representative to ISO .

ANSI-CAP™:ANSI Certificate
Accreditation Program

ANSI

American National Standards Institute

ANSI/ASTM E-2659 g

a passing standard

certificate program valid and reliable

attesting to an

a system to monitor and
manage the use of the
certificate

established through a
criterion-referenced
method

assessment of intended

instructional design plan learning outcomes
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Option 2: MEI/FEI Model

Mobility
Engineering
Institute (MEI)

R&D Office

Certification Compliance Membership
Office Office Mgmt Office

Certified Team Certified Team Certified Team Certified Team Certified Team Certified Team
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Standard
Development

Governance
Structure

Certified
Bodies
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Option 3: NCEES-Based New PE License

NCEES

Licensure

Products
|

|
Mobility
Engineer PE
License

Newly
il Developed
Knowledge

JERSIP
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Option 4: NCEES-Based Team Certification

NCEES

Licensure

Products
I
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Evaluation of Regulatory Options

1 Roundtable

5 * Applicabllity « Endeavor
Selection « Compatibility * Bureaucracy
* Agility » Acceptance
3 . \P/alue N . Ambiguity
Rating roposition - Effectiveness
* Scalability » Implementation
* Innovation Challenge
4 * Partnership * Transition
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Evaluation Result

Risk VS Opportunity

@® Option1 @ Option 2 Option3 @ Option 4

Opportunity-Risk Tradeoff

_% s
Option 2: Mobility/Future Engineering Institute Model ¢ Optl O n 2 BeSt Opportunlty’ bUt
High Risk
e Option 4: Optimal Opportunity
Option 1: ISO/ANSI Collaboration Model . . .
. . ’ i with Medium Risk
2§ o
Option 4: NCEES-Based Certification Model
3 Option 3: INCEES-Based New License Model
- Low Mec;ium Hi'gh
Opportunity
a‘& %Om BUILD AMERICA CENTER
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Opportunity Analysis

== Option1 == Option 2 Option 3 == Option 4
Applicability

e Option 2 performs optimal at
the criteria of applicability,

agility, value proposition, and
Legend : :
—— innovation.

strongly disagree 0

disagree 1

neutral 2

agree 3

Innovation Agility sgongly agree 4 Wh y ?
e e Focused Target: Tailored to meet
the regulatory needs of mobility
engineering professionals.
e Full Ownership: Assumes
:E;Tz:;l::;y Criteria Option 1 |Option 2 |Option 3 |Option 4 Complete Control Of the process’
Compatibilty ensuring agility for future change.
Agilit
‘u"jluey Proposition . Rank 1
Scalability Rank 2
Innovation Rank 3
SERSIT, Partnership Rank 4
N * ‘INNUVATIVE FINANCING AND DELIVERY FEARLESS INNOVATION
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Risk Analysis

T e e e Option 2 has the highest risks
. in Endeavor, Transition,
o Implementation, Acceptance,
N Effectiveness.
strongly disagree 0
l ol ;
agree 3
Implementation Adveptance v strongly agree 4 Wh y ?
e Stand-alone Institute: the
development process is anticipated
Effectiveness Ambiguity to be Challenglng.
e Lack of Resource: would not
Risk Criteria Option 1 |Option 2 [Option 3 |Option 4 :
e — leverage the well-established
Bureaucracy resources from ISO, ANSI, or
Acceptance
Ambiguity -Rank1 NCEES
Effectiveness Rank 2
Implementation Challenge Rank 3
GQRSITPO Transition Rank 4
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Evaluation Results

1 Need for Mobility Engineering Regulation
1 Challenges and Opportunities of Establishing Mobility Engineering
Regulatory Framework
1 Future Engineering Licensure Models
1 Reqgulatory Models and Their Opportunities and Risks
1 NCEES-based Team Certification
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