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INNOVATIVE MOBILITY IMPLEMENTATION TOOLS

Purpose
The purpose of this memo is to provide further detail on possible implementation tools to achieve the goals of the
Office of Innovative Mobility, as well as a progress report on approved items.
Action
Based on Transportation Commission feedback, staff will prepare a resolution for approval in January, or provide
additional information as requested and move items for approval in a future month.
Background
In April 2019, as a part of Governor Polis's focus on expanding multimodal transportation options for Colorado
travelers, Executive Director Lew created the Office of Innovative Mobility. The Office incorporates the Division
of Transit and Rail, integrating its functions with other means of expanding mobility options, including through
ridesharing, electrification, and emerging technologies. The Office of Innovative Mobility builds on the original
intent of the RoadX program to integrate technology solutions to make our transportation systems safer and more
efficient. This effort is focused on combining traditional and innovative tools to reduce congestion on the road
and pollution in the air, with clear metrics tied to this overarching goal. Based on feedback from the Commission,
a list of potential implementation tools has been provided for discussion in Appendix A.
Specifically, staff requests input regarding:
• Overall outcomes and goals from the Office of Innovative Mobility
• Focus areas and specific program proposals
• Funding allocations (some projects can be scaled up or down based on Commission feedback)
The January Budget Supplement currently includes the remaining programs and projects proposed for funding
through the Innovative Mobility Program in FY 20: $1.2 M for the future of mobility, $3.2 M for new mobility
options, and $4.3 M for vehicle efficiency. Based on this month’s workshop, the FY20 Budget Supplement will
be updated for approval by Commissioners on items identified as ready for a January vote. Items can still be
modified after the overall budget is approved, based on Commission discretion.
Next Steps
• January: Transportation Commission vote on potential budget items, based on workshop
discussion
• February: Transportation Commission vote on remaining items (staff to provide additional
details, based on discussion)
Attachments
Appendix A: Innovative Mobility Presentation
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Office of Innovative Mobility

Possible Implementation Tools & Progress Report

Proposed implementation tools
1. Preparing for the future of mobility, experimenting and building foundations:
• Connected vehicle deployment and strategy
• Develop strategy for autonomous vehicle deployments in Colorado
• CDOT Equipment Automation

2. Provide new mobility options for all Coloradans, reducing congestion and improving air quality:
• Emerging mobility services, including ridehailing and e-delivery
• Innovative tools to encourage alternative transportation
• Mobility data integration

3. Innovations to improve efficiency of vehicles across Colorado:
•
•
•
•

Clean transportation planning to make sure Colorado is prepared for an electric future
Charging infrastructure to fill gaps in connectivity
CDOT Electrification
Support consumer adoption of EVs

4. Progress report on approved programs
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Preparing for the future of mobility

Program/
Project
Connected vehicle
deployment and strategy
Develop strategy for
autonomous vehicle
deployments in Colorado
CDOT Equipment
Automation
Subtotal:

Approved Budget Proposed Budget Approved Budget Proposed Budget
(FY20)
(FY20)
(FY21)
(FY21)
$1,000,000
$1,000,000

$1,000,000

$200,000

$200,000

$1,000,000

$1,000,000

$1,200,000

$1,000,000

$1,200,000

Develop autonomous vehicle strategy
Proposed budget (FY20): $.2M
The future of automation offers huge potential, but is also highly uncertain. State investments in this technology need to
be thoughtful and well-evaluated against a strategy that is constantly evolving.

Proposed implementation tools:
• Data evaluation:
o Data evaluation partnerships with local
universities
o Create templates for data collection to be
shared with local jurisdictions
• Collaboration: Host peer exchanges and fund
collaborative research opportunities with other
jurisdictions
• Testing: Offer CDOT test tracks as space for
testing, utilizing State assets without additional
financial risk

•

•
•

Connected and Autonomous Vehicle (CAV)
University Challenge: Develop connected and
autonomous vehicle University Challenge
Public education: Educate the public on
autonomous vehicles
Regulation: Continue to chair
Autonomous Mobility Task Force and
examine future policies as
deployments in Colorado become
more frequent

Based on Transportation Commission feedback, these activities will be conducted over the course of FY20 and FY21,
informing a “living” autonomous vehicle strategy that will be reported on to the Commission on a regular basis.
Funding would be used on small grants as part of the University Challenge, as well as consultant/university support
for research on potential regulation, and creation of data templates.

CDOT equipment automation
Proposed budget (FY20): $1M

Building on the success of CDOT’s autonomous attenuator, which has made Colorado a leader in early adoption
of autonomous safety technologies, pursue opportunities for low-risk automation of CDOT equipment, yielding
learnings as the technologies improve.
Proposed implementation tools:
• Automated driver assistance systems (ADAS) for
Bustang: Purchase after-market equipment for CDOToperated buses that will have near-term safety
improvements and can be tested (without passengers)
to evaluate the potential of platooning or autonomous
buses.
• Maintenance equipment: Expansion of the autonomous
attenuator deployment throughout to other regions and
expansion to other maintenance operation use cases
(e.g. mowing, sweeping, weed spraying and others).
Based on Transportation Commission feedback, procurement for equipment and after-market devices could
begin in FY20, with deployment likely in Spring/Summer FY21. Funding could be scaled up or down to purchase
more equipment.

Provide new mobility options for all

Program/
Approved Budget
Project
(FY20)
Sustainable emerging $500,000
mobility
$66,000
Innovative tools to
encourage alternative
transportation
Mobility data
integration
Subtotal: $566,000

Proposed Budget
(FY20)
$1,000,000

Approved Budget Proposed Budget
(FY21)
(FY21)
$1,000,000

$1,600,000

$1,800,000

$600,000

$1,100,000

$3,200,000

$0

$3,900,000

Provide new mobility options for all
Offering convenient, accessible, and affordable transportation alternatives is critical to addressing congestion
and mitigating climate and air quality impacts.

SOURCE: https://www.nationalgeographic.com/travel/features/carbon-footprint-transportation-efficiency-graphic/

Sustainable emerging mobility
Proposed budget (FY20): $1M

Encouraging sustainable growth of emerging mobility technologies to helping to ensure that they reduce
emissions and congestion.
Proposed implementation tools:
• Ride-hailing apps: Explore use of TNCs (Uber, Lyft)
for first and last mile transit connections, nonemergency medical transport and other connections
for vulnerable populations.
• Delivery innovations: Examine impacts of urban
freight and e-delivery services such as Amazon,
GrubHub, etc. and ways to use app-based services to
reduce congestion and emissions.
Based on Transportation Commission feedback, pilots would be developed in Summer FY20 for
implementation in FY21 to explore tools related to TNCs and delivery, in close coordination with
industry. Based on feedback from 2020 Legislative Session, implementation of SB 19-239 fees would likely
occur in early FY21. Funding would be used to support additional policies and research coming out of S.B.
19-239, including additional modeling support and pilots testing emerging mobility service models.

Innovative tools to encourage alternative transportation
Proposed budget (FY20): $1.6M

Utilizing new tools to make shared and alternative transportation easy and accessible for all Coloradans – and
more efficient.
Proposed implementation tools:
•
• Mobility Innovation Grants: Develop a grant program
to existing transportation management organizations
to explore innovative ways to deliver existing service. •
• Data evaluation: Data evaluation around successful
strategies and behavioral research to determine ways
to reduce use of single occupancy vehicles.
• Mobility marketing for a new generation: Web-based
and innovative marketing to reach new populations
•
regarding CDOT-supported services such as Bustang,
vanpool and carpooling, including tools such as microtargeting based on online behavior.

Lead by example: Encourage CDOT employees to
bike, walk, take transit, or car/vanpool to work
and meetings.
Mobility hub technology integration: Integrate
new technologies into mobility hub planning,
including micromobility, charging stations, realtime transit data, etc., as appropriate based on
location. Plan for maintenance of assets and
long-term program.
Safety for new mobility modes: Education and
outreach to support bike, pedestrian, and
micromobility safety.

Based on Transportation Commission feedback, development of these programs would begin in Spring
2020, with much of the implementation in Fall 2020 (grant programs, micromobility safety, etc.).
Mobility hub technology integration will be ongoing as projects develop.

Mobility data integration
Proposed budget (FY20): $.6M

Utilizing new tools to make shared and alternative transportation easy and accessible for all Coloradans – and
more efficient.
Proposed implementation tools:
• Transit data integration: Integrate transit routes •
into centralized data platform, allowing for easy
access to real-time transit data for all Coloradans.
• Single payment app: Transit fare integration with
key providers (RTD, Transfort, etc.) to make
transfers between systems seamless, including
•
integration with Uber and Lyft in the future.

One-click, One-call: Host software platform for "oneclick one-call" centers for local providers, which provide
non-emergency medical transport for vulnerable
communities. Educate communities about the benefits
of these new technologies to improve efficiencies and
stretch limited resources.
Technology to serve vulnerable Coloradans: Work with
the Strategic Action Planning Group on Aging (SAPGA) to
develop a technology-based non-emergency medical
transport pilot to serve rural and aging populations.

Based on Transportation Commission feedback, transit data and payment integration could be
accelerated in 2020 (building on existing efforts). Other tools could be built into communications and
funding opportunities in DTR’s Consolidated Capital Call in Fall 2020.

Innovations to improve efficiency of vehicles

Program/
Project
Clean transportation
planning
Charging infrastructure
to fill gaps in
connectivity
CDOT Electrification
Support consumer
adoption of EVs
Subtotal:

Approved Budget Proposed Budget
(FY20)
(FY20)
$300,000
$500,000

$300,000

Approved Budget Proposed Budget
(FY21)
(FY21)
$700,000

$1,500,000

$1,000,000

$800,000
$1,500,000

$1,300,000
$2,000,000

$4,300,000

$0

$5,000,000

Clean transportation planning

Proposed budget (FY20): $.5M

Planning today for a zero-emission future is critical to ensure that Colorado is prepared to support new
technologies.
Proposed implementation tools:
• Transit electrification: Support local transit agencies in their
ability to apply for Federal and Volkswagen Settlement funding
by supporting electrification planning and creating a guidebook
on best practices. Funding would primarily be used for grants or
consultant support local transit agency planning. Could be scaled
up to provide additional support for more transit agencies.
• Regional collaboration: Support regional collaboration on
interstate charging networks through the Regional Electric
Vehicle (REV) West MOU by sharing expertise with neighboring
states and developing standards for signage to identify charging
locations across eight states.
Based on Transportation Commission feedback, procurement for transit electrification consultants could
begin as early as Spring 2020. Regional collaboration is ongoing.

Colorado’s unmet electrification needs
In spite of progress to-date, more funding is needed to help support electrification, particularly in areas not
yet profitable for the private sector.

• NREL’s EVI Pro Lite tool indicates a need for approximately
5,940 additional Level II chargers and 247 additional DCFCs to
meet ½ of Colorado’s 2030 EV goal (470,000).
• Assuming the current grant levels of $9,000 per Level II and
$30,000 per DCFC, this equates to over $60 million.
• Likewise, at current grant levels the conversion of the state’s
3,135 transit buses to EVs would cost over $1.5 billion.

Given current funding shortfalls in transportation, the State cannot hope to fully close this gap, but if the
Commission is willing, we can target the most effective opportunities to help address key priorities.
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Charging infrastructure to fill gaps in connectivity
Proposed budget (FY20): $1.5M

The State can help fill gaps unmet by the private sector, encourage electrification of new market entrants,
and ensure that all Coloradans have access to fueling.
Proposed implementation tools:
• Charging gaps: Fill gaps in charging infrastructure
not supported by the private sector, such as rural
areas.
• Commercial vehicles with high VMT: Support highVMT vehicle electrification, such as TNCs (Uber,
Lyft) with charging infrastructure at key locations
such as airports.
• Equity: Explore opportunities to ensure that air
quality and climate benefits consider low-income
communities, such as electric car share.
Level 2 and DC fast chargers available in Colorado, as of January 3, 2020.

Based on Transportation Commission feedback, CDOT supplement existing grant programs through the
Colorado Energy Office and the Regional Air Quality Council to implement CDOT charging priorities.
SOURCE: https://www.plugshare.com/

CDOT electrification

Proposed budget (FY20): $.8M

Leading by example, CDOT can work to electrify CDOT vehicles and install charging infrastructure at facilities,
sharing lessons learned throughout the State.
Proposed implementation tools:
•
• Electric Bustang: Develop plan to pilot
electric buses for Bustang routes,
including charging locations and
•
funding opportunities. Explore options
to share charging facilities with DMO or
RTD.
• Maintenance equipment: Identify
•
opportunities to pilot new vehicle
types in CDOT's heavy duty fleet.

Electrify mobility hubs: Support
electrification at CDOT mobility hubs,
facilities, park & rides, etc.
Emergency response: Develop an outreach
strategy to educate first responders on how
to handle electric vehicles in emergency
situations.
Mobile charging: Explore funding of mobile
charging stations for stranded drivers or to
fill hard-to-reach areas in Colorado.

Based on Transportation Commission feedback, CDOT would select primary candidates for electrification
and mobile charging vendors, with procurement in 2020 and deployment in 2021. Bustang electrification
would require coordination with RTD or identification of a CDOT facility to install charging
infrastructure.

Support consumer adoption of EVs
Proposed budget (FY20): $1.5M

The State can help overcome barriers to consumer adoption of electric vehicles through education, brandneutral marketing, and dealer preparedness, ensuring that all Coloradans understand the benefits of EVs.
Proposed implementation tools:
• Consumer outreach: Invest in awareness and education events
and (web-based) micro-targeting aimed at advertising the
availability of new AWD, SUV, and affordable vehicles, as well as
the $4,000 Colorado tax credit, $7,500 Federal tax credit.
Funding would be used to support interactive “ride-and-drive”
events throughout rural Colorado as well as web-based
marketing. The number of events and outreach could be scaled
up or down based on budget.
•

Dealer education: Work with Colorado Automotive Dealers Association (CADA) to educate dealerships on the
benefit of electric vehicles, charging infrastructure, and available incentives. Funding would be used to
develop educational materials and training events.

Based on Transportation Commission feedback, CDOT would collaborate with the Colorado Energy Office
on procurement for expert consultants in EV education in 2020.

Summary of Proposed FY20 Budget Supplement
The January Budget Supplement currently includes the remaining programs and projects proposed for funding
through the Innovative Mobility Program in FY 20: $1.2 M for the future of mobility, $3.2 M for new mobility
options, and $4.3 M for vehicle efficiency. Based on this month’s workshop, the FY20 Budget Supplement will
be updated for approval by Commissioners on items identified as ready for a January vote. Items can still be
modified after the overall budget is approved, based on Commission discretion.

Focus Area
Preparing for the future of mobility

Approved Budget (FY20)
$1,000,000

Proposed Budget (FY20)
$1,200,000

Provide new mobility options for all

$566,000

$3,200,000

Innovations to improve vehicle efficiency

$300,000

$4,300,000

Office of Innovative Mobility Total: $1,866,000

$8,700,000
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Commission Discussion
What outcomes are most critical from the Office of Innovative Mobility?
•
•
•
•
•

Reduce congestion
Reduce emissions and improve air quality
Provide more transportation options to rural areas, people with disabilities etc.
Plan for future technologies
Anything else?

Is this the right allocation to achieve these goals?
•
•
•
•
•
•

More focus on emerging mobility and innovative data integration
More focus on reducing congestion through transportation demand management and transit
More focus on advanced technologies
More focus on consumer electrification
More focus on transit electrification
Anything else?
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Progress report: connected vehicles
Establish sustainable connected vehicle program that yields usable data tools and informs the future of
Colorado’s investments in connected vehicle technology.
Program Update: Since approval in November, CDOT staff has drafted a CV program plan, and is working with the Office of
Information Technology (OIT) for project review and approval. Project will be managed at the local governance level with
OIT. Working with OIT for support with various software development activities. CV program team is working with the CDOT
Intelligent Transportation Services (ITS) and Chief Data Office to adequately plan for the CV architecture. CV program staff
developing software in the USDOT operational data environment (ODE). CDOT received Federal authorization for the fiber
construction portion of the BUILD grant, and CV program and ITS are working closely together for design of the 400+ miles of
CV units. Design anticipated to be complete by April 2020.
No update on third party audit report from previous CV vendor, Panasonic Corporation of North America. Project will close
once CDOT has the opportunity to review the audit findings and address final invoices.
Upcoming Program Activities: CV program staff will continue to coordinate on the greater ITS architecture to adequately
plan for CV architecture build out. Software development for CV platform will continue, as well as issuing a request for
information on the current landscape of CV datafeeds and infrastructure. BUILD equipment deployment will being in Fall
2020. CDOT will lead collaboration with local partners to promote and plan for CV interoperability and data sharing.

Progress report: S.B. 19-239
Encouraging sustainable growth of emerging mobility technologies to helping to ensure that they reduce
emissions and congestion.
Emerging Mobility Impact Fees: From May – November 2019,
CDOT hosted a series of stakeholder working group meetings
to study the impacts of emerging mobility providers on the
transportation system, today and in the future, and what
possible fees to mitigate those impacts could look like. The
full report is available here. CDOT presented these
recommendations at the SMART hearing on January 8, 2020,
and further action may be taken in the 2020 Legislative
Session to implement fees on these services, which may
present opportunities and responsibilities for CDOT. Future
implementation of S.B. 19-239 could include fees and data
collection, and allocation of revenue (budget would be
recouped from administrative fees, but timeline is unclear).
Includes development of tracking and oversight mechanisms,
inspections, and data management and evaluation.

Progress report: clean transportation
Planning today for a zero-emission future is critical to ensure that Colorado is prepared to support new
technologies.

Clean Transportation Planning: To date, CDOT has funded
$14 million of transit electrification projects through the
Volkswagen Settlement, beginning the process of transitioning
Colorado’s transit fleet. An additional $16 million will be
allocated through the 2019 Consolidated Capital Call and in
future years. However, it is estimated that, at current grant
levels, the conversion of the state’s 3,135 transit buses to EVs
would cost over $1.5 billion. Additional clean transportation
planning efforts are underway, to determine and evaluate
which strategies will be most appropriate and cost-effective
for Colorado.

