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Stakeholder Working Group and Interested Parties 
Participants in the Stakeholder Working Group (Working Group) were selected based on guidance from 
SB 19-239. CDOT executive leadership staff invited qualifying individuals via letter, with follow-up 
phone calls and email contact. The membership organizations and representatives are listed in the 
table below.  

 

Working Group Member Organizations and Representatives per SB 19-239  

SB 19-239 Guidance  Organization  Representative  

State government employees—an employee of 
the department who is not an employee of the 
High-Performance Transportation Enterprise  

Department of Transportation  Shoshana Lew/  
Sophie Shulman  

State government employees—an employee of 
the Colorado Energy Office  

Colorado Energy Office  Will 
Toor/Christian Williss  

State government employees—an employee of 
the Department of Revenue  

Department of Revenue/  
Department of Motor Vehicle   

Kevin Kihn/Jenny 
Adler  

State government employees—the chief of the 
Colorado State Patrol or the chief's designee  

Colorado State Patrol  Mark Savage  

Representatives of state and local governments 
and transportation planning entities—
representative of a statewide organization that 
represents the interests of counties  

Adams County   Commissioner Chaz 
Tedesco  
Kevin Bommer/  
Morgan Cullen   

Representatives of state and local governments 
and transportation planning entities—
representative of a statewide organization that 
represents the interests of municipalities  

Denver Regional Council of 
Governments  

Doug Rex  

Representatives of state and local governments 
and transportation planning entities—A 
representative of rural transportation planning 
organizations  

Southwest Transportation Planning 
Region  

Amber Blake  

Business representative—Two representatives 
of transportation network companies  

Uber  Piper Overstreet-
White  

Business representative—Two representatives 
of transportation network companies  

Lyft  Jake Swanton  

Business representative—A representative of a 
business that has expertise regarding the 
technology and processes required to develop, 
implement, and administer a road usage charge 
program  

KPMG  David Spector  

Business representative—A representative of 
certificated taxi carriers  

Freedom Cabs  Magath “Max” Sarr  

Business representative—A representative of 
a rental car company  

Enterprise   Meegan Wood-
Trombley  

Business representative—A representative of a 
business that is a peer-to-peer car sharing 
program  

Drift  Manolo Morales  
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Working Group Member Organizations and Representatives per SB 19-239  

SB 19-239 Guidance  Organization  Representative  

Business representative—A representative of a 
car sharing network company that does not use 
a peer-to-peer car sharing business model  

SHARENOW   Walter Rosenkranz  

Business representative—A representative of 
the freight advisory council  

Freight Advisory Committee   Greg Fulton  

Business representative—A representative of 
the contracting industry that works on or 
represents businesses that work 
on transportation infrastructure projects  

Colorado Contractors Association  Tony Milo/Jim Moody  

Business representative—A representative of 
the engineering industry  

Iron Stride Solutions   Lou Davenport  

Business representative—A representative of 
businesses that provide package delivery 
services to end users of the goods in the 
packages for other businesses  

Amazon  Jeff Cleland  

Business representative—A representative of 
businesses that hire drivers using personal 
vehicles for delivery   

CDOT invited Grubhub and 
DoorDash to participate in the 
Working Group and did not get a 
response 

 

Business representative—A representative of 
businesses that hire drivers to use their 
personal motor vehicles to deliver their own 
goods to end users of the goods  

Auto Alliance   Steve Douglas  

Business representative—A representative of 
towing and recovery professionals of Colorado  

Denver West Towing   Rob Mooney  

Business representative—A representative of 
autonomous vehicle manufacturers  

EasyMile   Lauren Isaac  

A labor representative  Teamsters Local 445  John Hennelly  

A labor representative—A representative of 
persons with disabilities  

Denver Regional Mobility & Access 
Council   

Kate Williams  

A labor representative—A representative of 
persons who advocate for the protection of the 
environment  

Southwest Energy Efficiency Project 
(SWEEP)   

Travis Madsen  

A labor representative—A transportation 
network company driver  

Lyft   Ashley Kirchner  

A labor representative—Any other individuals 
who the department deems necessary or 
appropriate to include in the stakeholder 
group  

High Performance Transportation 
Enterprise (HPTE)  

Nick Farber/Simon 
Logan  
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Numerous additional interested parties representing a range of public and private entities participated 
at various levels throughout the process. The organizations are listed below. 

• American Council of Engineering Companies 
(ACEC) 

• Allstate  

• Axiom Politics 

• Brandeberry McKenna Public Affairs (BBMK) 

• Boulder County 

• Colorado Association of Transit Agencies 
(CASTA) 

• City and County of Denver 

• City of Westminster 

• Colorado Governor’s Office 

• Conservation Colorado  

• CRL Associates 

• Denver International Airport 

• Denver South Economic Department 
Partnership 

• Electrify America 

• Ford Mobility 

• Getaround 

• InterMountain Public Affairs 

• Kirchoff Group, Inc. 

• LiveWell 

• Michael Baker International 

• National Car Changing 

• North Front Range Metropolitan Planning 
Organization (NFRMPO) 

• National Renewable Energy Laboratory (NREL) 

• Northern Colorado Clean Cities (NCCC) 

• Orrick 

• Public Utilities Commission (PUC) 

• Regional Air Quality Council (RAQC) 

• Regional Transportation District (RTD) 

• Service Employees International Union (SEIU)  

• The Capstone Group LLC 

• Turo 

• Via 
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Stakeholder Working Group Meeting Attendance:  
The following people attended the meeting on June 28th.  Names with an asterisk (*) are members of the 
identified Stakeholder Working Group (SWG).  Names with 2 asterisks (**) are organizational delegates of 
specific SWG members.  For a complete list of all of the SWG members, please see Appendix A. 
 
Somayeh Aliebrahimi, Colorado State University  
Jonathan Bartsch, CDR and Associates  
Jennifer Carpenter, Michael Baker International  
Megan Castle, CDOT  
Jeff Cleland, Amazon*  
Kathleen Collins, CDOT  
Morgan Cullen, CML*  
Chaz Tedesco, Adams County Commissioner* 
Lou Davenport*  
Steve Douglas, Auto Alliance*  
Tess Ellender, CDOT  
Nick Farber, HPTE*  
Greg Fulton, FRAC*  
Landon Gates, LiveWell  
Julie George, LiveWell  
Erin Goff, Axiom Politics  
Chris Hansen, House District 6  
John Hennelly, Teamsters Local 445*  
Lauren Isaac, Easymile*  
Elise Jones, Boulder County  
Michael King, CDOT  
Timothy Kirby, CDOT  
Pete Kirchhof, Getaround  
Tatjana Kunz, CDOT  
James Lester, Department of Regulatory Affairs  
Shoshana Lew, CDOT*  
Simon Logan, HPTE  
Suzette Mallette, NFRMPO  
Mary Marchun, The Capstone Group LLC.  
Lauren Masias, Denver South Economic Department Partnership  
Erika Miller, Colorado State University 
Jim Moody, CCA*  
Manolo Morales, Drift*  
Piper Overstreet-White, Uber*  
Cynthia Patton, Strategic Advisor City of Denver  
Carla Perez, HDR  
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Ann Rajewski, CASTA 
Melissa Rary, CDR and Associates  
Totsy Rees, Enterprise  
Doug Rex, DRCOG*  
Walter Rosenkranz, SHARENOW*  
Magath "Max" Sarr, Freedom Cabs*  
Mark Savage, CSP*  
Michelle Scheuerman, CDOT  
Anita Seitz, Mayor Pro Tem of Westminster  
Jep Seman, JPS Law  
Sophie Shulman, CDOT**  
Melanie Sloan, Adams County  
David Spector, KPMG* 
Lisa Streisfeld, CDOT  
Jake Swanton, Lyft*  
Will Toor, CEO* 
Avery Turman, Capstone Group LLC.  
George Twigg, Boulder County Commissioners Office  
Megan Wagner, BBMK  
Kate Williams, DRMAC*  
Nicholas Williams, Administrator City of Denver  
Christian Williss, CEO**  
Meegan Wood-Trombley, Enterprise 
Melissa I. Young, Allstate  
RJ Harrington, National Car Charging  
John Ehmsen, CSP  
Kevin Kihn, DOR/DMV* 
Sheble McConnellogue  
Dorthy Jones, DMCC  
Johanna Jamison, SHARENOW  
Ethan Wilson, Turo  
Tim Stewart, E-470  
Ashley Kirchner, Lyft*  
Cammie Grant  
Danielle Glover, CRL associates 
Andy Karsian, Colorado Department of Transportation 
Matt Inzeo, Colorado Department of Transportation 
Maria Nakagawa, Colorado Department of Transportation 
 
 
Via Telephone: 
Travis Madsen, Southwest Energy Efficiency Project (SWEEP)* 
Zoe DeVito, Via Mobility Services 
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Maria DiBiase Eismann, Colorado Energy Office 
 

Introductions 
The meeting was facilitated by Jonathan Bartsch of CDR. Attendees were welcomed and Stakeholder 
Working Group members were asked to introduce themselves. Note: For a full list of attendees, please see 
Appendix A – Meeting Attendee List. 

Purpose and Content of Colorado Senate Bill 19-239 
(See Appendix C for the copy of the Powerp Point Slides displayed at the meeting.) 

Both CDOT Executive Director Shoshanna Lew and Will Toor, Executive Director of the Colorado Energy 
Office, provided an overview of Senate Bill 19-239.  

Executive Director Lew thanked everyone for coming to the meeting, and thanked representatives for 
helping with the drafting of the bill some who are here today and others who are not including: Senators 
Faith Winter and Jeff Bridges, and Representatives Matt Gray and Chris Hansen.  County Commissioners 
present were recognized: Chaz Tedesco of Adams County and Elise Jones of Boulder County. 

• State legislators have requested information regarding emerging mobility and its impact and also 
the creation of this Working Group. 

• The bill’s precedence was based on the identified need to examine impacts of emerging mobility 
companies and their potential effect on greenhouse gas emissions. Mobile apps now allow real time 
communications for on-demand transportation and delivery services. In terms of on-demand 
transportation services, there is potential to increase congestion and vehicle emissions if not used 
judiciously, and that is why we are here today – to work together to mitigate air quality and 
congestion impacts and develop a report as required by the legislation, due November 1, 2019 to 
the Colorado Department of Transportation. 

• The report will quantify the impact of emerging mobility in terms of its pressure on the 
transportation infrastructure, and in the air. 

• The report we develop will be a component of the annual Joint Budget Committee report from 
CDOT. This Stakeholder Working Group will also have subcommittees.  

• This is a great team from CDOT, CEO and others. This is an exciting time and opportunity to bring 
folks together for this important discussion. 

• Executive Director Lew also thanked staff in attendance from other partner agencies, more 
specifically, from Colorado Energy Office, Colorado State Patrol, Colorado Department of Revenue 
and the Public Utilities Commission. 

Will Toor, Executive Director of the Colorado Energy Office, noted that Executive Director Lew did a great 
job of highlighting the purpose of SB 19-239. Aside from SB 19-239, SB 19-1261 states:  Colorado shall have 
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statewide goals to reduce 2030 greenhouse gas emissions by at least 50%, and 2050 greenhouse 
gas emissions by at least 90% of the levels of greenhouse gas emissions that existed in 2005. 

• Electricity – the trajectory for this is moving in the right direction, as the higher emissions sources 
are not less economically desirable with the oncoming renewable sources of wind and solar. 
However, this is not the case with transportation. Electric vehicle (EV) percentage increases on the 
road by 2030 will also need to consider increasing the efficiency of use of vehicles. 

• Autonomous vehicle (AV) technology is coming and we need to harness business models and 
maximize efficiency to promote cleaner air. These are important issues to deal with. Here we will 
start to set the structure for how Colorado can prepare for and address trends coming forward. 

Emerging Mobility Impact Study (EMIS) Goals and Objectives 
Sophie Shulman, CDOT Chief of Innovative Mobility, provided an overview of key factors arising that are 
affecting transportation, which include: 

• Rapid population growth occurring and anticipated along the I-25 corridor. 
• Costs of delay is anticipated to increase with total delay estimated at $85.5 million per year (per 

2018 Texas Transportation Institute Study) for the top 100 most congested corridors in Colorado, if 
issues aren’t addressed. 

• Governor’s goals via Executive Order B 2019-002 is to transition to zero emission vehicles. 
o Working groups are requested to focus on strategies to reduce traffic congestion and 

improve air quality. More specifically: 
 Increase number of passengers per vehicle 
 Decrease number of cars on the road 
 Manage demand 
 Reduce GHG emissions 
 Change Internal Combustion Engine (ICE) to EVs 
 Fund and construct EV charging infrastructure 

• Future trends in transportation thanks to technology are anticipate to positively impact safety and 
better connections with multimodal transportation, this is also important for the Working Group to 
keep in mind. 

• Robin Chase Quote captures the essence of the challenge we face: 
o “Our urban and suburban spaces could become a heaven or a hell in the near future 

depending on the way we choose to let new services and technology.  We are seeing the rise 
of technology as an asset and we are also seeing that the value of a car-dominant city has 
reached its zenith…The city regulatory and physical infrastructure has been built on a 
personal car-dominant infrastructure.” 

• A Quick Overview of SB 239 was described:  
o S.B. 19-239: Address Impacts of Transportation Changes 
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 Concerning means of addressing the impacts of technological and business model 
changes related to commercial vehicles, and, in connection therewith, requiring the 
Department of Transportation to convene and consult with a stakeholder group to 
examine impacts of new transportation technologies and business models, identify 
means of addressing impacts, and report findings and make recommendations to 
the general assembly. 

 Coordinate with key stakeholders including: 
₋ Elected Officials 
₋ Stakeholder Working Group Members 
₋ Colorado Department of Transportation  
₋ Colorado Energy Office 
₋ Facilitator 
₋ Colorado State University 
₋ Interested Parties 
₋ Members of the Public 

• Sophie recognized Lisa Streisfeld, Assistant Director of Mobility Services, and Tatjana Kunz, CDOT 
Intern, for their work to coordinate this substantial and important effort. 

Emerging Mobility Impact Study (EMIS) Content and Working Group Input 
• Lisa Streisfeld provided an overview of the packet content that was distributed as a handout to 

attendees that included an agenda, brief overview of SB 19-239, Suggested list of subcommittees 
with descriptions, and a draft document of Stakeholder Working Group protocols. See Appendix C – 
Meeting Packet to review these materials. 

• To get everyone on the same page, having a shared understanding of key terms is important. Lisa 
reviewed the definition of “a motor vehicle used for commercial purposes” from SB 19-239, as 
follows: 

o "Motor vehicle used for commercial purposes" means a motor vehicle that is used to 
provide passenger transportation services purchased through a transportation network 
company, as defined in section 40-10.1-602 (3), a peer-to-peer car sharing company, a car 
sharing company that does not use a peer-to-peer business model, or a company that 
provides taxicab service as defined in section 40-10.1-101 (19), a motor vehicle that is 
rented out by a rental car company, and a motor vehicle that is used for residential delivery 
of goods.  

o In addition, what is NOT included under the term of motor vehicle used for commercial 
purposes was explained: 

I. A motor vehicle used to deliver goods that is used only to deliver goods 

A. To addresses other than residences; or 
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B. That are delivered as freight; 

II.  A motor vehicle that has a gross vehicle weight rating more than fourteen thousand 
(14,000) pounds; or 

III. A motor vehicle that is operated for the purpose of transporting passengers: 

A. Under a contract with the Regional Transportation District (RTD) created in 
Section 32-9-105, a Regional Transportation Authority created pursuant to Park 6 
of Article 4 of this Title 43, or any other governmental or public entity; or 

B. By a common carrier, as defined in Section 40-1-102(3), except as otherwise 
provided in Subsection (3)(a) of this section. 

• Key tasks for the Emerging Mobility/Technology Impact Study were explained and include:  
1. Examine the economic, environmental, and transportation system impacts of the adoption 

of new and emerging technologies and transportation business models; 
2. Receive information and recommendations from the Freight Advisory Council regarding 

current and evolving practices related to the residential delivery of goods; 
3. Quantify the amount of carbon emissions that can be eliminated through different means 

of incentivizing and supporting the use of ZEV (zero emission vehicles) motor vehicles used 
for commercial purposes; 

4. Examine the requirement for TNCs (Transportation Network Companies) to provide proof 
of medical fitness; and 

5. Assess implementation costs of proposed changes 
 

• Final recommendations of the study must:  
1. Include a means of addressing the impacts that increase positive impacts and mitigate 

negative impacts; 
2. Determine whether fees should be levied upon the use of motor vehicles used for 

commercial purposes; the fees should consider the following: 
₋ Mitigate the impacts to the transportation system resulting from the increasing use 

of motor vehicles used for commercial purposes; 
₋ Fund infrastructure, (for multi-modal options and to support the adoption of ZEVs); 
₋ Defray costs of fee collection; 
₋ Incentivize adoption of ZEVs for commercial purposes; and 
₋ Incentivize multiple passenger ride sharing for commercial vehicles used for 

commercial purposes and the use of such vehicles as a first and last mile solution for 
public transit users 

3. Identify potential fees that CDOT could promulgate rules to implement Stakeholder Working 
Group and Legislative recommendations. 

4. Develop an implementation strategy 
o How fees could be calculated and imposed, including but not limited to: 
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₋ flat or variable 
₋ per trip/mileage bases or a combo of such 
₋ different rates on different classes of vehicles 
₋ different rates at different locations, time of day or based on real time analysis 
₋ waive or reduce for those vehicles used for first and last mile solution for public 

transit 
₋ cap at one or more maximum amount 

o What schedule, stages and rates should the fees should be imposed? 
 

• Lisa ended this segment of the meeting with an overview of: 
o Schedule for the study’s development and how recommendations will proceed for 

presentation to the Colorado legislators with an October 1, 2020 deadline for 
promulgating rules, 

o Key tasks and accomplishments proposed for future Stakeholder Working Group 
meetings,  

o Relationship between subcommittees and the Stakeholder Working Group 
o Overview of the draft descriptions of Sub-Committees, from information provided in the 

meeting packet.  
o Lisa also noted that homework will be distributed to Stakeholder Working Group and 

sub-committee members in between meetings. 
Note: For more details on what was presented see Appendix C – SB 19-239 Presentation. 
 

• Representative Hansen noted that SB 267 in the next years represents a massive new investment 
coming and we should consider spending it in a way that prepares for the future. Make sure the 
funds are “future proof”. 

Activity: Defining Success for the EMIS Recommendations 
• Jonathan Bartsch facilitated the activity to identify what success would look like EMIS Working 

Group. It was noted that this is a short, very tight time frame for the work to be accomplished.  
• A Stakeholder Working Group member noted that in order to make good decisions we need data, 

information, and some questions answered. 
• Sophie ensured attendees that all presentations and documents discussed today will be sent out to 

folks. In addition, a summary of a literature review is coming up on today’s agenda. 
• The first activity Jonathan facilitated was having each attendee turn to their neighbor to discuss how 

they we define success for this process. This activity took roughly five to ten minutes. 
• Next Jonathan went around the table of Working Group members to have each one describe what 

success would look like to them.  
o Ann Rajewski (CASTA) – Making it easy to transfer from mode to mode; leave car at home 

and use other options. 
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o Working Group member noted that success would be that alternative fuel vehicles can used 
dedicated lanes for free – e.g., EVs. Elise Jones (Boulder County) – Supports existing system 
investments and does not undermine them. 

o Per a Working Group member, conduct a broad assessment – all types of vehicle miles 
traveled – being holistic 

o Piper Overstreet-Winter (Uber) - Equitable solutions across the board and does not dis-
incentivize businesses and technology 

o Doug Rex (DRCOG) – Continues to diversify transportation portfolio and recognizes future 
technology that is integrated and connected 

o Travis Madsen (SWEEP) noted that to include in our recommendations that come out of this 
process ideas for other stakeholders. For example, Xcel could partner with commercial 
vehicle companies to provide incentives for drivers to obtain EVs for work use as part of 
their Transportation Electrification Plan (SB 77), which they are designing now 

o Another Working Group member commented, policies that look to the future – this is 
mobility, it will look different in the future – understand what a commercial vehicle is, keep 
future in mind –autonomous. Car sharing will not necessarily take over. Car sharing wants to 
fit in 

o Chaz Tedesco (Adams County) – County equity, regarding incentives and fees we will need 
to be careful; regarding EV incentives – they still use the roads and would reduce revenues 
in the process, need to consider ICE and impacts too. To exclude car users is unequitable in 
areas where that is the only option. Major roads of state all run through Adams County, 
don’t exclude us on ongoing projects. 

o Greg Fulton (CMCA) – There is no single bullet to reduce GHG emissions. Technology is 
evolving with EVs and hydrogen coming on along with renewable diesel and natural gas. 
Look at incentives vs. disincentives. Consider strategies and technology working better in 
varying uses. Work on reducing emissions instead of one particular technology. 

o David Spector (KPMG) – Equity making sure to take into account best practices – 
recommendations that fit in Colorado’s economic limits locally and tiered. Related to TABOR 
and enterprises, need to consider the bigger perspective, and how many dollars go to the 
General Fund and assessed fees, etc. This big picture is not for us to resolve, but to keep in 
mind. 

o Mark Savage (CSP) – Transportation engineering associations are looking at emerging 
technologies and the integration of safety and how emerging technology will impact funding 
sources – there are several overarching considerations at play. 

o Kate Williams (DRMAC) – Seeing more people and more freight in less vehicles would be a 
success. 

o Jake Swanton (Lyft) – The types of vehicles are important. Talk about regulations that 
promote innovation too. Through Lyft and ridesharing it would be the fastest avenue to EVs 
on the road. Medical certification requirement is an obstacle. 
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o Steve Douglas (Auto Alliance) – New cars are 70% of the market, and the focus should be on 
reducing emissions and vehicle miles traveled (VMT). How to integrate policy with new 
technology there are a lot of unknowns. We need to get out in front to shape technology 
benefits to society as a whole reducing GHGs and congestion. 

o Walter Rosenkranz (ShareNow) – Agrees with Steve Douglas from Auto Alliance, congestion 
are emissions are the issue. Hopefully, the Working Group will come up with a market force 
and incentivize a structure that pulls operators and the public toward low emissions and 
congestion options. 

o Travis Madsen (SWEEP) – Concurs with reducing energy use and promoting zero emissions. 
Listening in on the conversation via the phone. 

o Max Sarr (Freedom Cab) – Less congestions means less cars on the street. It would be very 
useful for Working Group to consider a cap on TNC vehicles or at least restrict the types of 
vehicles on the road. Taxi Cabs have a cap number – do the same for ride share. It would be 
very good to think about a cap for TNCs. 

o Jim Moody (CCA) – At the end of the process advance the ball for transportation funding 
and not exacerbate the situation. 

o Another comment from a Working Group member is that there is a $20 billion shortfall; we 
need long-term solutions when you consider cities and counties. 

Working Group Protocols 
• Jonathan Bartsch facilitated a discussion on Stakeholder Working Group operating protocols that 

were included as a document in the packet distributed to meeting attendees. 
• There is time to take the document back and review it before the document is finalized. 
• The goal is to provide most meeting materials in advance so members can come informed to 

meetings to offer their comments. 
• Today we just would like your initial reactions to the proposed protocols for the Working Group. 

o The purpose of the Working Group is around collaboration and co-laboring as varying ideas 
bring about better results, but we will need to also work through issues and areas of 
disagreement. 

o Regarding the impacts of emerging mobility (and technology) we will need to think of them 
and strategies based on a common understanding of what is occurring related to them to 
form recommendations for the legislature. 

o In terms of Roles & Responsibilities – various parties and key players are identified 
 Jonathan asked if any entities might be missing from the list of key players. 
 Kate Williams noted that National Renewable Energy Lab (NREL) could also 

contribute to the process. 
 Jonathan noted that NREL could potentially be a subject matter expert (SME) that 

would be brought in to answer questions the Working Group members may have. 
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 Greg Fulton requested that the Freight Advisory Council be noted as proving input in 
the Protocols document. 

o In terms of each member’s role, Jonathan explained it is anticipated that each member 
attends and prepares for meetings, and he hoped that each member would participate in at 
least one sub-committee. He solicited each member to think about their respective 
agency/organization and also the good of the entire Working Group when considering 
recommendations.  

o The hope is to arrive at consensus, but we realize that may not be possible. 
• Other items noted regarding Working Group Protocols 

o All meetings are public and will be recorded. 
o SWG member entity staff members may attend. 
o Sub-committees are not the decision makers – the Working Group is. (see Creation of Sub-

committees for more details on Sub-Committees) 
o At the end of each Working Group meeting will be 10 minutes reserved for public 

comments. 
o In terms of communication with the media, this EMIS Stakeholder Working Group is a 

solution-oriented body and is not a venue to use media event to rally support for a specific 
cause. 

o It is anticipated that Sub-Committees will also meet from 9:00 – 12:00 on meeting days. 
o In terms of participation, we want to be sure all Working Group members are heard. 
o Protocols will include a process on how to handle disagreements and we will finalize 

protocols at the next meeting. 
o When members were asked to comment further on the protocols, no comments were 

raised. 

Activity: Working Group Sub-Committee Creation 
• Jonathan Bartsch initiated the process to form sub-committees of the Stakeholder Working Group. 

The meeting packet contains a document that includes brief description of five proposed working 
groups, with options for others to be identified if deemed appropriate. 

• The five proposed sub-committees, with room for others, include:  
o Sustainability: Incentivizing Vehicle Electrification 
o Natural Environmental Impact and Emissions Analysis 
o Congestion Management: Incentivize Shared Ridership 
o Fee Structure for Commercial Transportation Vehicles and TNCs 
o Social Impact and Equity Analysis 
o Others? 

• Greg Fulton (CMCA) – Regarding incentivizing EVs, that the focus should be on zero emissions and 
the intent to move forward with reducing GHG emissions. It would take a lot to electrify freight 
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vehicles. We want to move the dial through other means, not just through one promoting strategy. 
We need to consider multiple approaches to the end goal. 

• Flip charts around the room with markers were introduced to Stakeholder Working Group members, 
with each flip chart labeled with one proposed Stakeholder Working Group 

• Stakeholder Working Group members were asked to circle the room and fill-in the flip chart pages 
with ideas for the critical topics that should be discussed under each sub-committee. 

• After a short break, Stakeholder Working Group members rotated around the room and filled-in the 
flip charts. 

The results of the flip chart rotation to identify sub-committee topics were as follows:  

Sub-Committee 1: Sustainability – Incentivizing Vehicle Electrification 

• Enhanced ability to identify Plug-in EVs 
• Incentivize personal vs. commercial/government 
• Market support for electrification (OEMs, Utilities, users) 
• Address supply constraints 

o Medical Certification Requirement 
• Encourage zero emission transit/group ridership (shuttles, buses, etc.) 
• Encourage group ridership and zero emission of emerging ATVs 
• Consider state climate targets set in HB 1261 in this subcommittee or Subcommittee 2 

Sub-Committee 2 – Natural Environment Impact and Emissions Analysis 

• Solar incentives to offset electricity usage 
• Limit time freight vehicles on travel and idling 18-wheelers emits as much pollutants as much as 

pollutants going 65 mph. 
o Subcommittees 2 and 3 are linked related to this topic 

• Environmental impact of battery use, recycling, etc. with shift to electrification 
• Public health impacts 

Sub-Committee 3 – Congestion Management: Incentivize Shared Ridership and New Mobility (e-Bikes, e-
Scooters, etc.) 

• Use mass transit and make connections statewide 
• Ease of use between modes 
• Right mode matched for right trip/deploy transit vs. ride share based on the needs 
• Consider time of travel for commercial motor vehicles (CMVs) during peak congestion– this would 

decrease emissions 
• Consider marketing and outreach to get other businesses to enter the market of shared ridership. 
• Addressing regulations/rules that discourage positive and innovative solutions (e.g., Medical 

Certification requirement) 
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• If a separate safety committee is not formed, safety and mobility should be added here in addition 
to environmental impacts. 

• Need more mention of public transit – its role, funding, etc. 
• Consider new business models to increase shared ridership such as locker/package drop. 
• Consideration for how batteries will impact carrying capacity of commercial delivery vehicles – Will 

this induce more vehicles on the road? More vehicle miles traveled (VMT)? Maybe less emissions 
but greater wear and tear. Quantify this? 

• Is there a way to identify the number of people in a commercial vehicle? 
• Analysis of consumer cost savings for the services the commercial vehicles provide. 

Sub-Committee 4 – Fee Structure for Emerging Motor Vehicles Used for Commercial Transportation 
Purposes  

• Since Colorado Road Safety has been put in place (FASTER Safety?), how much has been raised and 
what has it been used towards? 

• How do we avoid TABOR Cap implications of a fee (fees) is imposed? 
• Impact on transit dependent folks 
• Finding equitable funding solutions at the state and local levels. 
• Fee structure interrelated with incentives 
• Fee structure should incorporate more global transportation funding/financing streams. 
• Recognize unique attributes and emissions/congestion benefits of services when considering 

(Dis)incentives. 
• Simple enough for everyone to understand/enforce. 
• Fee structure should consider the transportation options available to the user – e.g., transit deserts. 
• Fee structure needs to be considered in context – with managed lanes, additional funding needs to 

complete FasTracks, Regional Transportation funding ballot initiative, etc. 
• Fee structure impacts to freight/fulfillment centers. These are typically in suburban locations. How 

will these charges be allocated/distributed (origin? Destination?, etc.) Freight fulfillment centers 
(FedEx, Amazon, etc.) are key industries. 

Sub-Committee 5 – Social Impact and Equity Analysis 

• How can these technologies be leveraged to improve safety? 
• How to engage with disadvantaged populations to design technologies that make a meaningful 

difference? 
• Ensure mobility options are available to all income levels. 
• How to ensure rural communities aren’t left behind. 
• Ensure capacity for transit redistribution. 

Sub-Committee 6 – Other/Safety 
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• What does the next generation want? Let’s get input from 20-year olds. 
• Scan policies beyond the scope of SB 19-239, to be holistic. 
• AV (Autonomous Vehicles) safety inspections? 
• AVs 
• Last mile package/grocery delivery? 

Sub-committee Comments and Discussion 
• Jonathan Bartsch noted that a sign-up sheets were going to passed along to committee members for 

this to sign up for Sub-Committees. Stakeholder Working Group members were asked to raise their 
hands regarding the sub-committees they planned on signing up for to get a feel for the level of 
interest for each.  Interest was expressed at an acceptable level of participation for all the sub-
committees presented. 

• Travis Madsen (SWEEP) expressed interest in all the Sub-Committees, but specific interest in Sub-
committee 4 (unless it is put into all of the others), and Sub-Committee 2 – Natural 
Environment/Emissions. 

• After the Sub-Committee topic exercise was finished, a discussion on the number and names of sub-
committees took place. Comments were as follows: 

o Mark Savage (CSP) noted that safety should either be integrated into all Sub-Committees or 
be a standalone sub-committee. Mark was for the safety topic not being siloed. 

o Travis Madsen (SWEEP) commented that fees should be part of every other Sub-Committee 
along with all possible policy options in each sub-committee (fees and whatever else we 
could do); get representative from Denver Streets Partnership to be on Working Group and 
on Sub-Committee 5. Travis also asked if he could add a deputy from SWEEP, Matt 
Frommer, to participate in Sub-Committees 1 and 3. 

o A debate between Steve Douglas (Auto Alliance) and Kate Williams (DRMAC) over the 
timeline for AVs occurred. Steve felt it is further off, , while Kate noted in some instances 
AVs are already here, with EasyMile. 

o Kate Williams (DRMAC) supported efforts to expand that operation and get folks to use it 
more to get to the airport train. 

o David Spector (KPMG) – Identified the need for a base data set to inform decisions and 
opinions 

o Lisa Streisfeld (CDOT) noted that a Literature Review is in process by CSU and preliminary 
results will be presented today. CDOT will also retain a consultant to model CAV 
penetration, and we have a statewide travel model. We hope all three will serve as a data 
set to inform decisions for the Working Group. 

o Sophie Shulman (CDOT) also solicited Stakeholder Working Group members and attendees 
to share ideas regarding additional data sources they are aware of that would help with 
informing the Stakeholder Working Group further on this topic. 
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o Greg Fulton (CMCA) raised the issue of conflicts in existing rules and regulations and the 
need to be familiar with them before making any recommendations. 

o Land use was cited as is an important aspect too. Not a one size fits all solutions. We may 
need a menu to pick from for the best fit strategy depending on the issue and its 
location/context. 

o Lauren Isaac (EasyMile) noted that any data the state has would align with data at the 
federal level. Great lessons are being learned nationally. 

o Lou Davenport (Iron Stride Solutions) added that safety from an emerging technology 
standpoint is very important, and Will Toor (CEO) also noted AV and where they fit in is also 
important. 

o Lauren Isaac (EasyMile) said that once a federal bill is passed we can lean on this. 
o John Hennelly (Teamsters Local 445) noted that Florida is already allowing AV testing and 

nationally this will happen quicker. We need to address this now seriously. 
o It was decided that AV and Safety be one sub-committee as 7 Working Group members 

raised their hands in support of this concept. 
o Sophie Shulman (CDOT) if you can’t decide today which sub-committee to sign-up for, 

please contact Lily Lizarraga, who set up the calendar invitation for today. 
o Elise Jones (Boulder County) asked if staff could serve on sub-committees. 
o Sophie Shulman (CDOT) supported the concept of staff participation. 
o Steve Douglas (Auto Alliance) asked if remote –webinar participation would be an option. 
o Sophie Shulman (CDOT) noted a google hangout invitation can be included. 
o Lisa Streisfeld (CDOT) noted that the auditorium has been reserved all day for dates 

reserved. We also need to identify a chair for each sub-committee. 

Literature Review – Erika Miller, PhD from Colorado State University (CSU) 
A literature review of key data related to SB 19-239 was conducted and major findings were presented to 
the Working Group at this first meeting. See Appendix D: Literature Review Preliminary Findings for more 
details on the information presented at the meeting. 

Erika provided a summary of the key data outlined in SB 19-239 as follows: 

Potential impacts of new and emerging technologies and business models on transportation system 

• How other states, transportation agencies or transit agencies have addressed congestion model 
pricing, with a focus on transportation network companies 

• Generate sufficient revenue for the state and local governments to mitigate specified impacts 

• Adoption of zero-emissions vehicles for utilization as motor vehicles used for commercial purposes 

• Incentivize multiple passenger ride sharing (commercial, first/last mile for public transit) 
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• Vehicle automation adoption rates 

Colorado’s EV market share nationally is 2.61% and is ranked 5th most by states. 

Erika presented TNC Growth Rate information and data as follows: 

• For every 100 miles carrying passengers, TNC drivers travel an additional 69 miles without a 
passenger (conservatively) 

- TNCs add 2.6 new vehicle miles for each mile of personal driving removed 

• Drivers willing to pay more for TNC to avoid stress and cost of parking 

• US Trends:  

- TNCs transported 2.61 billion passengers in 2017 (up from 1.90 in 2016) 

- Average net reduction in transit 6% and 3% in light rail 

- 49-61% of ride-hailing trips would have been walking, biking, public transportation, or not 
taken at all 

- TNC/taxi trips projected to surpass bus ridership by end of year 

• Colorado Trends:  

- [Denver]: Estimated 185% increase VMT due to TNC usage 

- [Denver]: 34% would have walked, biked or used public transit 

- [Denver]: 12% would not have made trip at all 

A slide coverage AV technology Adoption included the following information: 

• 2045: 24.8% level 4 AV penetration for private light-duty vehicle fleet 

• Vehicle Manufacturers: Self-driving on highway by 2021, 2025 for urban driving 

• Uber Goal: 75,000 autonomous vehicles on road this year; driverless taxi services in 13 cities by 
2022, forgo human safety drivers by 2020 

• Other noteworthy emerging technology: 

- Dominos teaming with Nuro to have driverless pizza delivery (in Texas this year) 

- Postmates (in Los Angeles within a year) 
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• Other information regarding EV Incentivization, Voluntary US RUC Programs, Success of 
International Congestion Pricing and correlating VMT declines, and TNC Taxes imposed per trip for 
various U.S. Cities. See Appendix D – Literature Review Preliminary Findings for more details. 

Literature Review Comments and Discussion 
• Sophie Shulman (CDOT) assured the Stakeholder Working Group members that this is just the beginning 

of bring data and information to the group. Erika Miller was thanked and recognized for her work on the 
Literature Review. 

• Kate Williams (DRMAC) asked if a road user charge (RUC) was levied would TNCs have to pay a per-ride 
charge in addition to the RUC?  Sophie Shulman (CDOT) responded that this would be an excellent 
question for the Fee Structure Sub-Committee to answer. 

• Jake Swanton (Lyft) asked how we are collecting the data, and how will it fit into larger conversations 
and how do we determine a source to agree upon. 

• Sophie Shulman (CDOT) responded that adding something to the protocols about this would be 
recommended. 

• Steve Douglas (Auto Alliance) There is data on the CO2 emitted per passenger mile that may be useful. 
• David Spector (KPMG) observed that there will be a lot of people working on the sub-committees, there 

may be times when they can’t reach consensus. He asked if shared recommendations would be 
anticipated or something else mutually exclusive like that. 

• Jonathan Bartsch explained that the intent is to come to consensus – in the protocols document there 
are strategies outlined to address this issue, but in some instances we may not have full agreement. 
Refer to the Operating Protocols document for more details, and feel free to provide comments. 

Public Comments 
• Comments from interested parties who were participating remotely  

• Anita Seitz (Westminster Mayor Pro Tem) on the telephone expressed interest in participating on 
Sub-Committee 1; all groups should look through the lens of sustainability and meeting current and 
future infrastructure demand. 

• Jonathan Bartsch solicited comments from the members of the public in attendance. 
o Julie George of Live Well Colorado noted that the best non-emissions solutions are bicycling 

and walking and these modes need infrastructure. 
o Another member of the public concurred with Julie George’s comment regarding the need 

for walking and biking infrastructure and asked where these mode users (people) will go. 
o Ben who works with Representative Hansen on TNC policy noted that TNCs need to be more 

willing to share data. A student did his own research as no data was publically available. 
TNCs should be more transparent. 

o Representative from National Care Sharing entity commented that we need to be careful 
not to invest in stranded assets – be cautious of too much investment in technology before 
other types of technology and modes get ahead of us. 
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Next Steps and Final Comments 
• Sophie Shulman (CDOT) announced that the next meeting is tentatively scheduled, but we will confirm 

early next week. 
• Jeff Cleland (Amazon) In terms of package delivery, we need more focus on this for and prescription 

delivery too, focus not just on TNC and ride sharing. 
• Kate Williams (DRMAC) Need to consider an equity model and impacts, as older adults and disabled 

people are impacted by this, we also need to consider this when planning. 
• Lou Davenport (Iron Stride Solutions) also need to understand how to distinguish personal from 

commercial vehicles. 
 

 





2019 Emerging Mobility Impact Study
Stakeholder Working Group Meeting # 1

June 28, 2019
9:00AM to 12:00PM
CDOT Auditorium

2829 West Howard Place, Denver, CO 80204
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Agenda

2

ITEM TOPIC LEAD TIME

1 Introductions Facilitator 9:00-9:10

2 Purpose and Content of Senate Bill 19-239 Director Lew/Director 
Toor/Elected Officials

9:10-9:40

3 Participants Goals Facilitator 9:40-10:15

4 Operating Protocols Facilitator/Lisa 
Streisfeld

10:15-10:45

5 Activity: Sub-committee Formation Facilitator 10:45-11:30

6 Literature Review (early findings/status) Colorado State 
University

11:30-11:40

7 Public Comment Period Facilitator 11:40-11:50

8 Wrap Up & Action Items Facilitator 11:50-12:00



Our infrastructure will not be able to keep up with population growth  

3



*2019, March 5, Texas Transportation Institute:  “Implementing Mobility Performance Measures in Colorado” within the MMUT FHWA Pool Fund Study
4

The impact of congestion

According to Texas Transportation Institute’s 2018 study* for the 
top 100 most congested corridors in Colorado:

Total Delay: 85.5 million hours/year

Total Wasted Fuel: 27.8 millions of gallons/year 

Total Hours of Truck Delay: 3.16 million hours/year

Total Truck Congestion Cost: $160 million/year

The congestion cost of this wasted fuel & delay totals  $1.614 billion!

For context, CDOT’s annual budget (not including the Enterprises) for FY 2019-
20 is:  $1.96 Billion



Executive Order B 2019 002:
Supporting a Transition to Zero Emission Vehicles

“Transportation is a major contributor to 
air pollution and one of the two primary 
sources of ozone precursors, which 
combine under the influence of sunlight 
to create harmful ozone pollution, 
contributing to continuing violations of 
health-based federal pollution standards 
in much of the Front Range…..”
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What problems are we trying to address?

• Increase number of  passengers per vehicle
• Decrease number of cars on the road
• Manage demand

Traffic Congestion

• Reduce emissions
• Change ICE to EV
• Fund and construct EV charging

infrastructure

Air Quality and Climate Change
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“Our urban and suburban spaces could become a heaven or a hell in the near future 
depending on the way we choose to let new services and technology.  We are seeing 

the rise of technology as an asset and we are also seeing that the value of a car-
dominant city has reached its zenith…The city regulatory and physical infrastructure 

has been built on a personal car-dominant infrastructure.”
- Robin Chase

What is the future of transportation?

7

Connected 
and 

automated
Multimodal Shared

Safe and 
reliable 

Efficient 
and electric
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S.B. 19-239: Address Impacts Of Transportation Changes

Concerning means of addressing the impacts of technological and
business model changes related to commercial vehicles, and, in
connection therewith, requiring the department of transportation to
convene and consult with a stakeholder group to examine impacts of
new transportation technologies and business models, identify
means of addressing impacts, and report findings and make
recommendations to the general assembly.

• Elected Officials
• Stakeholder Working Group 

Members
• Colorado Department of 

Transportation 

• Colorado Energy Office
• Facilitator
• Colorado State University
• Interested Parties
• Members of the Public



Definition of a motor vehicle used for commercial purposes from S.B. 19-239

9

"Motor vehicle used for commercial purposes" means a motor vehicle that is 
used to provide passenger transportation services purchased through a 
transportation network company, as defined in section 40-10.1-602 (3), a 
peer-to-peer car sharing company, a car sharing company that does not use a 
peer-to-peer business model, or a company that provides taxicab service as 
defined in section 40-10.1-101 (19), a motor vehicle that is rented out by a 
rental car company, and a motor vehicle that is used for residential delivery of 
goods. 
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“Motor vehicle used for commercial purposes” 
does not include:

I. A motor vehicle used to deliver goods that is used only to deliver goods
A. To addresses other than residences; or
B. That are delivered as freight;

II. A motor vehicle that has a gross vehicle weight rating of more than fourteen
thousand pounds; or

III. A motor vehicle that is operated for the purpose of transporting passengers:

A. Under a contract with the Regional Transportation District (RTD) created in
Section 32-9-105, a Regional Transportation Authority created pursuant to Park
6 of Article 4 of this Title 43, or any other governmental or public entity; or

B. By a common carrier, as defined in Section 40-1-102(3), except as otherwise
provided in Subsection (3)(a) of this section.

Definition of a motor vehicle used for commercial purposes from S.B. 19-239



2019 Emerging Technology Impact Study and S.B. 19-239 – Key Tasks

Forms a Stakeholder Working Group which will:
1. Examine the economic, environmental, and transportation system impacts 

of the adoption of new and emerging technologies and transportation 
business models;

2. Receive information and recommendations from the Freight Advisory 
Council regarding current and evolving practices related to the residential 
delivery of goods;

3. Quantify the amount of carbon emissions that can be eliminated through 
different means of incentivizing and supporting the use of ZEV (zero 
emission vehicles) motor vehicles used for commercial purposes;

4. Examine the requirement for TNCs to provide proof of medical fitness; and

5. Assess implementation costs of proposed changes.
11



The final recommendations must:

1. Include a means of addressing the impacts that increase positive impacts and mitigate negative impacts;
2. Determine whether fees should be levied upon the use of motor vehicles used for commercial purposes

The Fees shall:
–Mitigate the impacts to the transportation system resulting from the increasing use of motor vehicles

used for commercial purposes;
–Fund infrastructure, (for multi modal and to support the adoption of ZEVs);
–Defray costs of fee collection;
– Incentivize adoption of ZEVs for commercial purposes; and
– Incentivize multiple passenger ride sharing for commercial vehicles used for commercial purposes and

the use of such vehicles as a first and last mile solution for public transit users
3. Authorize CDOT to promulgate rules that implement stakeholder working group and Legislative

recommendations.
4. Develop an implementation strategy:

• How fees should be calculated and imposed, including but not limited to:
– flat or variable
–per trip/mileage bases or a combo of such
–different rates on different classes of vehicles
–different rates at different locations, time of day or based on real time analysis
–waive or reduce for those vehicles used for first and last mile solution for public transit
–cap at one of more maximum amount

• What schedule, stages and rates should the fees should be imposed?

12

2019 Emerging Technology Impact Study and S.B. 19-239 – Key Tasks



CDOT & CEO Complete
SB 19-239 Study

November 1, 2019 Stakeholder Report 
Out

January 15, 2020 SMART Hearing

2020 Legislative Session (determines 
what new laws are passed with regards 

to Study recommendations)

October 1, 2020

CDOT Deadline for Promulgating Rules

CDOT Office of Policy and Government 
Assists with Rule-Making Process (allow 

6 months)

Freight Advisory Council Process

2019 Emerging Mobility Impact Study 
Schedule
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Stakeholder Working Group Meetings and Key Tasks

• Introductions
• Review purpose of 2019 Emerging Mobility Impact Study
• Form Sub-Committees

Stakeholder Working Group 
Meeting 1

Friday, June 28, 2019

• Define purpose of incentives and disincentives
• Create evaluation criteria to analyze options
• Develop options for fee structure
• Assign questions to answer and tasks to complete for Sub-

Committees

Stakeholder Working Group 
Meeting 2

July/August TBD

• Review data and findings from Sub-Committees
• Review the findings from the Sub-committees
• Review and rank the options according the criteria
• Using the priorities, create draft recommendations

Stakeholder Working Group 
Meeting 3

September TBD

• Review draft report, recommendations and make any edits
• Define how any revenue generated will be used
• Define the type of capital improvements to be funded
• Discuss ways to implement within the agencies impacted

Stakeholder Working Group 
Meeting 4

October TBD
14



Stakeholder Working Group and Relationship to Sub-Committees

Directs Sub-Committees 
to Conduct Research and 

Analysis and Develop 
Screening Criteria

Stakeholder 
Working Group
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Sub-Committees:
Research, Analyze 
Data and Develop 

Strategies

Provides 
Strategies/

Recommendations

Colorado Department of 
Transportation/Colorado Energy Office

Prepares Report 
and Provides Final 
Recommendations

Colorado State Legislature



Description of Sub-Committees 
Discussion of Key Issues, Challenges, Opportunities and Data Needs

16

Sustainability:  Incentivizing Vehicle Electrification

Congestion Management:  Incentivize Shared Ridership 

Natural Environment Impact and Emissions Assessment

Fee Structure for Commercial Transportation Vehicles 
and Transportation Network Companies

Social Impact and Equity Analysis What else are we missing?



CDOT’s Auditorium for Sub-Committee Meetings

Reserved Dates for West Auditorium from 8:00am to 4:00pm

Monday, July 8
Monday, July 15

Monday, August 5
Friday, August 9

Friday, September 6
Monday, September 16

Monday, October 7
Friday, October 11
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Literature Review by Colorado State University
Lead Investigator is Dr. Erika Miller, Assistant Profession of Systems Engineering and Mechanical Engineering, Colorado State University:  Erika.Miller@colostate.edu
(970) 491-3346

Questions to answer:
 What are the growth rates for electric vehicle adoption?
 What are the strategies to promote shared ridership in format of carpools, vanpools, taxis, and shared

TNC trips?
 What are the growth rates for transportation network companies nationally and in Colorado?
 How will TNCs impact congestion in Colorado?
 How will TNCs impact air quality in Colorado?
 What are the key adoption strategies to incorporate ZEV to decrease impact of climate change?
 What data is available from commercial vehicles?
 How many trips per vehicle?
 What is the average trip length in distance?
 What is average length in time?
 Occupancy per trip

18



Stakeholder Working Group Action Items

1. Check out the project website:
https://www.cdot.gov/library/studies/emerging-mobility-impact-study

2. Review reference documents

3. Select sub-committees and notify Lily Lizarraga which one you would like to participate:
Lily.Lizarraga@state.co.us

4. Block out future Stakeholder Working Group meetings on your calendar

19
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Thank You!



Appendix D - Literature Review Preliminary Findings



Literature Review for
SB-19-239
Erika Miller, PhD

Somayeh Aliebrahimi, Graduate Student
Systems Engineering & Mechanical Engineering

Colorado State University

June 28, 2019



Overview
Potential impacts of new and emerging technologies and business models on 
transportation system
• How other states, transportation agencies or transit agencies have 

addressed congestion model pricing, with a focus on transportation 
network companies

• Generate sufficient revenue for the state and local governments to 
mitigate specified impacts

• Adoption of zero-emissions vehicles for utilization as motor vehicles used 
for commercial purposes

• Incentivize multiple passenger ride sharing (commercial, first/last mile 
for public transit)

• Vehicle automation adoption rates



Electric Vehicle Adoption Rates
• Colorado EV market share 

- 2018: 2.61% (up from 1.57% in 2017), ranked 5th most by states 1

Projected US 
EV Market 
Share 2

1 https://evadoption.com/ev-market-share/ev-market-share-state/
2 https://www.statista.com/statistics/744946/us-electric-vehicle-market-growth/

https://evadoption.com/ev-market-share/ev-market-share-state/
https://www.statista.com/statistics/744946/us-electric-vehicle-market-growth/


TNC Growth Rates
• For every 100 miles carrying passengers, TNC drivers travel an additional 69 

miles without a passenger (conservatively) 3
- TNCs add 2.6 new vehicle miles for each mile of personal driving removed 4

• Drivers willing to pay more for TNC to avoid stress and cost of parking
• US Trends: 

- TNCs transported 2.61 billion passengers in 2017 (up from 1.90 in 2016) 4
- Average net reduction in transit 6% and 3% in light rail 5
- 49-61% of ride-hailing trips would have been walking, biking, public 

transportation, or not taken at all 5
- TNC/taxi trips projected to surpass bus ridership by end of year 4

• Colorado Trends: 
- [Denver]: Estimated 185% increase VMT due to TNC usage 6
- [Denver]: 34% would have walked, biked or used public transit 7

- [Denver]: 12% would not have made trip at all 7

3 https://www.sciencedaily.com/releases/2018/09/180927122934.htm
4 http://www.schallerconsult.com/rideservices/automobility.htm
5 http://www.reginaclewlow.com/pubs/2017_UCD-ITS-RR-17-07.pdf
6 
http://digital.auraria.edu/content/AA/00/00/60/55/00001/Henao_ucd
enver_0765D_10823.pdf
7 https://link.springer.com/article/10.1007%2Fs11116-018-9923-2

https://www.sciencedaily.com/releases/2018/09/180927122934.htm
http://www.schallerconsult.com/rideservices/automobility.htm
http://www.reginaclewlow.com/pubs/2017_UCD-ITS-RR-17-07.pdf
http://digital.auraria.edu/content/AA/00/00/60/55/00001/Henao_ucdenver_0765D_10823.pdf
https://link.springer.com/article/10.1007/s11116-018-9923-2


Automated 
Technology Adoption
• 2045: 24.8% level 4 AV penetration for 

private light-duty vehicle fleet 8

• Vehicle Manufacturers: Self-driving on 
highway by 2021, 2025 for urban 
driving 9

• Uber Goal: 75,000 autonomous vehicles 
on road this year; driverless taxi 
services in 13 cities by 2022, forgo 
human safety drivers by 2020 10

• Other noteworthy emerging technology:
- Dominos teaming with Nuro to 

have driverless pizza delivery (in 
Texas this year) 11

- Postmates (in LA within year) 12

8 https://trid.trb.org/view/1392676
9 https://emerj.com/ai-adoption-timelines/self-driving-car-timeline-
themselves-top-11-automakers/
10 https://techcrunch.com/2019/03/12/ubers-self-driving-car-unit-was-
burning-20-million-a-month/
11 https://www.forbes.com/sites/greggardner/2019/06/17/dominos-nuro-
team-up-for-driverless-pizza-delivery-in-houston/#55d06e76e6b5
12 https://www.forbes.com/sites/lanabandoim/2018/12/21/postmates-
reveals-its-autonomous-delivery-rover-called-serve/#617bb33374a9

https://trid.trb.org/view/1392676
https://emerj.com/ai-adoption-timelines/self-driving-car-timeline-themselves-top-11-automakers/
https://techcrunch.com/2019/03/12/ubers-self-driving-car-unit-was-burning-20-million-a-month/
https://www.forbes.com/sites/greggardner/2019/06/17/dominos-nuro-team-up-for-driverless-pizza-delivery-in-houston/#55d06e76e6b5
https://www.forbes.com/sites/lanabandoim/2018/12/21/postmates-reveals-its-autonomous-delivery-rover-called-serve/#617bb33374a9


EV Incentivization
• Tiered vehicle registration fees based on MPG 13

• Public Outreach
- 75% consumers know little or nothing at all about electric vehicles 14

- Availability of charging is of top concern 14

2017 
Massachusetts 

State-Sponsored 
Ride and Drive 

Campaign

13 https://content.govdelivery.com/accounts/ORDOT/bulletins/24c7950
14 https://www.nescaum.org/documents/2018-zev-action-plan.pdf

https://content.govdelivery.com/accounts/ORDOT/bulletins/24c7950
https://www.nescaum.org/documents/2018-zev-action-plan.pdf


[Voluntary] US RUC Programs
• Impact: 5 million EVs would lead to $500 million decrease in infrastructure 

funding annually 15

• VMT up, but gas tax revenue down
- CDOT has a $1 billion-a-year budgetary shortfall over the next 10 

years 16

• Most RUC fees around 1.5 cents per mile (Federal 18.4 cents per gallon gas 
plus more per state, CO 22 cents per gallon) 17, 18, 19, 20

• California Pilot 2016 (N = 5000) 18

- 85% overall satisfaction, 4% attrition
- 73% felt RUC was more equitable than gas tax

• Colorado Pilot 2016 (N = 150) 19

- 81% felt RUC was fair way of funding
- 90% thought mileage collection was fair and easy

15 
https://escholarship.org/content/qt62f72449/qt62f72449.pdf?t
=pkz4i0
16 https://www.codot.gov/library/AnnualReports/cdot-
official-annual-reports/2017-annual-report
17 https://www.oregon.gov/ODOT/Programs/RUF/IP-
Road%20Usage%20Evaluation%20Book%20WEB_4-26.pdf
18 https://dot.ca.gov/-/media/dot-media/programs/road-
charge/documents/final.pdf
19 
https://www.codot.gov/programs/ruc/programs/ruc/docume
nts/rucpp-final-report
20 https://taxfoundation.org/state-gas-tax-rates-july-2018/

https://escholarship.org/content/qt62f72449/qt62f72449.pdf?t=pkz4i0
https://www.codot.gov/library/AnnualReports/cdot-official-annual-reports/2017-annual-report
https://www.oregon.gov/ODOT/Programs/RUF/IP-Road%20Usage%20Evaluation%20Book%20WEB_4-26.pdf
https://dot.ca.gov/-/media/dot-media/programs/road-charge/documents/final.pdf
https://www.codot.gov/programs/ruc/programs/ruc/documents/rucpp-final-report
https://taxfoundation.org/state-gas-tax-rates-july-2018/


Success of International Programs
• London Congestion Pricing 21

- 30% reduction of traffic congestion
- Gross revenue USD $3.9 billion (USD $130 million annual operating 

costs)
- 16% decline in CO2, 13.5% decline in NOX, and 15.5% decline in 

particulate matter
• Stockholm Congestion Pricing 22

- 14% reduction in CO2, 7% in NOX, 9% in particulate matter, and 
2.5% reduction in GHG outside of cordon

- VMT decreased by 14% within cordon and by 1% outside cordon
• Similar findings in Milan and Singapore 22, 23

21 https://scholar.utc.edu/cgi/viewcontent.cgi?article=1060&context=honors-theses
22 http://nyc.streetsblog.org/wp-content/uploads/2018/01/TSTC_A_Way_Forward_CPreport_1.4.18_medium.pdf
23 https://www.researchgate.net/publication/325987968_The_Ecopass_pollution_charge_and_Area_C_congestion_charge_-
_comparing_experiences_with_cordon_pricing_over_time

https://scholar.utc.edu/cgi/viewcontent.cgi?article=1060&context=honors-theses
http://nyc.streetsblog.org/wp-content/uploads/2018/01/TSTC_A_Way_Forward_CPreport_1.4.18_medium.pdf
https://www.researchgate.net/publication/325987968_The_Ecopass_pollution_charge_and_Area_C_congestion_charge_-_comparing_experiences_with_cordon_pricing_over_time


TNC Taxes
• Currently, several major cities and states have some type of TNC fee or tax, 

including some of the following examples: 24, 25

- Chicago (72 cents per trip)
- New Orleans and Portland (50 cents per trip)
- King County (33 cents per trip)
- Massachusetts (20 cents per trip)
- NYC (2.75 per trip, 75 cents if pooled)
- New York (4% of total fare on trips originating outside of NYC)
- Philadelphia (1.4% of total fare)
- Nevada (3% of total fare)
- California (0.33% of total TNC revenue)

24 https://www.enotrans.org/etl-material/eno-brief-taxing-new-mobility-services-whats-right-whats-next/
25 https://www.documentcloud.org/documents/5777494-36154-Appeal-Redacted.html

https://www.enotrans.org/etl-material/eno-brief-taxing-new-mobility-services-whats-right-whats-next/
https://www.documentcloud.org/documents/5777494-36154-Appeal-Redacted.html


Thank you!

Erika Miller, PhD
erika.miller@colostate.edu

mailto:erika.miller@colostate.edu
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��������	�
�����
�
������
��������
�������������
�
��������
�
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ZIHTe���XUTYEUuW���nTMEKWE��bUTQIUN���XUTYEU���nTIcTHTVN��gKWGUIKME��Pf���vqp��hEIHV[���OEUJwMIVE��_eUTYEU���TW���QEeTMIHHN���wV��VP���eUTYE��nTQTV���qx���[PGUW���Pf��MPKWEMGJYE��eUTYTKFi���QGWV���cE���xq��NEIUW���PHe��MIKKPV���HPF���TK���IyEU���qz��MGQGHIJYE��[PGUWo��MIK���HPF���TK���QPUE���V[IK��{|���[PGUW���TK��{���eIN���REUTPeo���eUTYEUW��IUE��TKeEREKeEKV��MPKVUIMVPUW��

LGVPQPcTHE��gKWGUIKME��bUPPf���Pf��OPHPUIeP���ZE[TMHE��DEFTWVUIJPK��ZE[TMHE���jIfEVN��TKWREMJPK��IKKGIHHN��DEfEUUIH���LXL��UTeEU���VP���IKPV[EU��WEUYTME���̀TV[��IRRUPRUTIVE��ESGTRQEKV��
bUE���RGcHTW[Ee��RUTMEWo���WGUFE��RUTMTKF��REUQT}Ee�� ]̂O���[IW��IKKGIH��REUQTV��T̀V[��bdO��

]IkT�� bGcHTM���dJHTJEW��OPQQTWWTPK��GKeEU���OPHPUIeP��XERIUVQEKV���Pf��DEFGHIVPUN��LFEKMTEWo���dj��XERIUV���Pf��]UIKWRPUVIJPK�� lKE���NEIU���Pf���HPFFEe���eIVI��T̀V[���OIc���KGQcEUi���KIQEi��VUTR���eIVE���JQE���RTMa���GR��IKe���eEWJKIJPK���IeeUEWWo��QGHJ_��HPIe���TK��pGWV���RUPYTeE���x~���[PGU���I��eIN���WEUYTME���TK���MEUVITK��eEKWTJEW���OEUJwMIVE���Pf���bGcHTM��OPKYEKTEKME��IKe���̂EMEWWTVN��OPKVUIMV���OIUUTEU���bEUQTV���kEQRV���bIWWEKFEU���OIUUTEU��DEFTWVUIJPK���
�IMaFUPGKe���M[EMao��[EIHV[��MEUJwMIVEo���VIkT���IUE��TKeEREKeEKV��MPKVUIMVPUW�� ]IkT���HTMEKWE���RHIVE��OIc���KGQcEU��TKWTeE���YE[TMHE��P̂V���IHHP̀Ee���VP��QGHJ_HPIe��T̀V[PGV��REUQTWWTPKo��QTKTQGQ��KGQcEU���Pf��PREUIJKF��YE[TMHEW���TK��WEYEUIH���MPGKJEW��

jPQE����IV��UIVEWi���\IUEW��FPYEUKEe���cN���PKEW���L_X��T̀V[���QIk��UIVEW���VP���XgLi��MPQRHTMIVEe��QGHJ_HPIeTKF������eUPR���fEEWo��QIk���UIVEW���TK��MEUVITK��MPGKJEWo��HTQTVW���PK��eEHIN���eGE���VP��VUI�M��
LKKGIH��YE[TMHE��TeEKJwMI�JPK��fEE���

������������������������������������������������������������������������������������������������������ ��� ��� ������������������������¡��������¢�����������£���������������¤��¡��¥�����������������¦ ¦�����������������§̈©�¦��ª £������������� �����������������������������������������������������¦��ª £�¢������������������«������������������������������������������������������������������¦���¬����� ������������������������������� �����¢������������������������������������������¦���­�®����������������������������������¥ ������������¥�¦��ª £¤�������������������������������§̈©������������������� ����������̈���������������¡�����������������®�������������� ����� ��������̈����������������������������¦����̄�©�����°±²³±²́µ¶� �� ����·��
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�����������������	����������� ����!���"����� �����#�������$���"������%���������&'()���*+,���-.-/���01���*23456���7849:,���':;<:5,���&(���.=-=>,���?@6AB25A@C���D EFG���HFIIJ���KL���MINNOKP���QFRSJ���TKUNO���FTKUVNI���OWSXTYXKT���WS���INZFUNO���UK���VK[IS���KL���SNI\WYN���FTO���PNTXKTNO���F��]NXXKT���UVFU���WS���RNWT̂���OWSUIWR[UNO���LKI���SŴTFU[INS���IN̂FIOWT̂���UVWS���WSS[N_���̀VN���]NXXKT���YKT\NISFXKT���aFS��ONNPNO���UK���RN���F���S[RbNYU���LKI���F���S[RYKPPWcNN���PNNXT̂J���FTO���TKU���F���L[ZZ���Hde���PNNXT̂_��D fFSU���gNFI���hiQ���SKZO���jJkll���SUFP]S���m]NIPWUSn���LKI���\NVWYZNS_���oL���UVKSN���jJkll���]NIPWUSJ���kJpll���KL���UVKSN���aVNIN��SKZO���UK���UFGWSJ���ZWPKSJ���FTO���YVWZOINTqS���FYX\WXNS���R[SSNS_���D rU���aFS���TKUNO���UVFU���]FIFUIFTSWU���SNI\WYNS���LFZZ���[TONI���UVN���YKPPKT���YFIIWNIJ���UFGWJ���KI���SV[cZN���SNI\WYN_����sNGUJ���t\FT���tTFISKTuvNIWT̂���KL���QFPRIWÔN���HgSUNPFXYS���]IK\WONO���F���]INSNTUFXKT���KT���PKONZWT̂���UVN���UIF\NZ��]FcNITS���KL���̀sQS���FTO���UFGWS���WT���̂NTNIFZ���FTO���LKI���UVN���ZFSU���PWZN���mINSWONTXFZ���ONZW\NIWNS���LKI���LINŴVUn_��D V̀NIN���FIN���UVINN���PFbKI���Ug]NS���KL���]IK\WONIS���LKI���INSWONTXFZ���ONZW\NIg��D hFIYNZ���hFYwF̂N���xNZW\NIg���y���NGFP]ZNSz���ihH���FTO���MNOtG�� �{ V̀WIO���]FIXNS���ONZW\NIg���y���N_̂_���|PF}KT���FTO���dFZPFIU��{ QKPPNIYWFZ���oTuxNPFTO~rTON]NTONTU���YKTUIFYUKI���YK[IWNIS���y���N_̂_���hW}}F���v[U���FTO����WPPg����KVTS���� rT���KIONI���UK���RN���F���UI[N���WTON]NTONTU���YKTUIFYUKIJ���UVFU���WTON]NTONTU���YKTUIFYUKI���WS��IN�[WINO���UK���VF\N���UVN���FRWZWUg���UK���FYYN]U���FTO���ONYZWTN���OW�NINTU���ZKFOS_���̀VNSN���aKIwNIS���YFT��TKU���RN���KT���UVN���YZKYw_���H]NYW�Y���̂[WOFTYN���LKI���UVN���IN�[WINPNTUS���KL���WTON]NTONTU��YKTUIFYUKI���YFT���RN���LK[TO���KT���UVN���xN]FIUPNTU���KL���fFRKI�S���̂[WOFTYN���]F̂N���KT���UVNWI��aNRSWUN_���D �NVWYZNS���UVFU���FIN���puFGZN���FTO���K\NI�����Jlll���ZRS���FIN���TKU���WTYZ[ONO���WT���H������up�����IN̂[ZFXKTS_��D eIN̂���M[ZUKT���KL���UVN���QKZKIFOK���EKUKI���QFIIWNIS���|SSKYWFXKT���mQEQ|n���TKUNO���UVFU���]NI���UVN���xN]FIUPNTU���KL��fFRKI���FT���WTON]NTONTU���YKTUIFYUKI���P[SU���KaT���UVNWI���\NVWYZN���FTO���TKU���RN���aKIwWT̂����KT���UVN���YZKYw����LKI���UVN��YKP]FTg_���̀VNIN���WS���S]NYW�Y���̂[WOFTYN���KT���UVN���xN]FIUPNTU���KL���fFRKI���aNRSWUN_��D rU���aFS���FSwNO���aVNIN���OWS]FUYV���VNFZUVJ���PNOWYFZJ���KI���]VFIPFYN[XYFZ���\NVWYZNS���LFZZ_���|T���FTSaNI���aFS��]IK\WONO���UVFU���UVNSN���\NVWYZNS���FIN���TKU���YK\NINO���[TONI���UVWS���]FIU���KL���UVN���ZN̂WSZFU[IN_���oUVNI���\NVWYZNS���TKU��YK\NINO���[TONI���UVWS���ZN̂WSZFU[IN���WTYZ[ONS���PKRWZN���OK̂���aFSVWT̂���\NVWYZNSJ���PKRWZN���XIN���YVFT̂N���\NVWYZNSJ���NUY_���D �FUN���dWZZWFPS���KL���x�E|Q���TKUNO���PNOWYFZ���FTO���]VFIPFYN[XYFZ���ONZW\NIWNS���y���UVN���ZN̂WSZFXKT���WS���K\NIZKKwWT̂��UVWS���PFIwNU���UVFU���aWZZ���̂IKa_��D t\FT���tTFISKTuvNIWT̂���INS]KTONO���UVFU���UVKSN���FIN���TKU���S]NYW�YFZZg���YK\NINO���WT���UVN���H������up�����ZN̂WSZFXKT��R[U���LFZZ���aWUVWT���UVN���WTUNTU_���̀NFP���WS���aKIwWT̂���aWUV���UVN���MINŴVU���|O\WSKIg���QK[TYWZ���KT���UVNSN���OWSXTYXKTS���FTO��LINŴVU���WTO[SUIg���UIFTS]KIUFXKT_��D HK]VWN���HV[ZPFT���NG]ZFWTNO���UVFU���LINŴVU���WS���TKU����WT���UVN���SYK]N_���̀VN����[NSXKT���UK���FTSaNI���WS����E �̀��FTO��NPWSSWKTS���LIKP���UVN���YK\NINO���SNI\WYN���]IK\WONIS�_��D xF\WO���H]NYUKI���KL����hEe���FSwNO���FRK[U���aVNIN���OFUF���WS���RNWT̂���LK[TO���FTO���ZN\NZ���KL���ONUFWZ���FTXYW]FUNO���LKI��OFUF���FTFZgSNS_��D eIN̂���M[ZUKT���YKPPNTUNO���UVFU���F���YKTSWONIFXKT���FZSK���WS���WL���F���UIW]���WS���WTUIFSUFUN���UI[Zg���\S���WTUNISUFUN���FYX\WUg���y��IN̂FIOWT̂���UVN���][I]KSN���KL���UVN���UIW]_��D V̀N����N̂WKTFZ���̀IFTS]KIUFXKT���xWSUIWYU���IN]���FSwNO���WL���F���UNP]KIFZ���OWSUIWR[XKT���N\FZ[FXKT���WS���RNWT̂��YKTO[YUNO_���D t\FT���tTFISKTuvNIWT̂���INS]KTONO���UVFU���gNSJ���UVFU���WS���RNWT̂���UFwNT���WTUK���YKTSWONIFXKT_���vK]N���UK���VF\N���F��RFSNZWTN���[TONISUFTOWT̂���KL���INFZ���XPN���KRSNI\NO���OFUF���LIKP���hiQ���FTO���xNT\NI���rTUNITFXKTFZ���|WI]KIU���mxtsn��YK[TU���OFUF_���̀sQ���FTO���̀FGW���OFUF���WS���TNNONO���UK���ONUNIPWTN���UVN���SYK]N���KL���UIFTS]KIUFXKT���]IK\WONIS_���xNZW\NIg��WTLKIPFXKT���WS���TNNONOJ���FTO���sx|S���LKI���YKP]FTWNS���aWUV���OFUF���SVFIWT̂���ZWPWUFXKTS���WS���FT���K]XKT_���dN���aWZZ��xIF�NO����~p�~pl��� hF̂N���k��
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�����������������	����������� ����!���"����� �����#�������$���"������%���������&'()���*+,���-.-/���01���*23456���7849:,���':;<:5,���&(���.=-=>,���?@6AB25A@C���DEEF���GHIJ���IKE���LMNO���PQRSGITUVWXEF���YIWIEZGFE���O[WSE\���]JFE\���ÔL���WHF���IW_G���FWIẀ���WHF���JIKE[���aJ\GQT���\ESE\��FWIW���WI���IKE���bWQ[J���\ESE\c���OKE[E���ZG\\���dE���XeEIQK���a\WHHGHf���DJ[���HJHUbJFE\���[E\WIEF���WHW\TXGXc���gE���eHJZ���IKWI��JhIahIX���W[E���JH\T���WX���fJJF���WX���GHahIX���i���IKE[EDJ[E���IKE���Ygj���WHF���XhdQJbbGkEEX���HEEF���IJ���eHJZ���QWSEWIX��WXXJQGWIEF���ZGIK���FWIW���i���DJJIHJIEX̀���EIQc���P���a\EW���DJ[���FWIW���WHF���XaEQGlQ���FWIW���[EmhEXIX���D[Jb���LMNO���WHF���IEWb��bEbdE[X���IJ���fJ���JhI���IJ���YV���noUpqo���IW_G���WHF���ÔL���a[JSGFE[X���GX���DJ[IKQJbGHfc��r P���Ygj���bEbdE[���[WGXEF���IKE���GXXhE���JD���EQJHJbEI[GQX���WHF���JD���IKE���E\WXRQGIT���GH���IE[bX���JD���[EXaJHXE���IJ��DEEXsIJ\\X���WHF���[ESEHhE���XI[WIEfGEXc��r tWeE���YZWHIJH̀���JD���uTv���WXeEF���ZKEH���QWH���KEsIKET���QWH���XEE���bJFE\X���i���WI���IKE���HE_I���[JhHF���JD���XhdQJbbGkEE��bEERHfX���ZE���XKJh\F���KWSE���IKGX���GHDJ[bWRJH���J[���PYPwc��r xJ[���IKE���XIWeEKJ\FE[���f[Jhà���GI���GX���GbaJ[IWHI���DJ[���hX���IJ���eHJZ���ZKE[E���IKE���FWIW���QWbE���D[Jb���WHF���ZKWI��WXXhbaRJHX���W[E���dEGHf���hXEF���ZKEH���QJbGHf���ha���ZGIK���XaEQGlQ���FWIW���XEIX���WHF���JhIQJbEXc���OKGX���ZWT̀���IKE��XIWeEKJ\FE[X���QWH���bWeE���IKE���dEXI���FEQGXGJH���WHF���[EQJbbEHFWRJH���aJXXGd\Ec��r LMNO���ZG\\���XGfH���W���HJHUFGXQ\JXh[E���FWIW���Wf[EEbEHI���GD���WHTJHE���GH���IKE���f[Jha���GX���Wd\E���IJ���XKW[E���IKEG[���FWIW���IJ��KE\a���ZGIK���IKGX���XIhFTc���OKE���JdXE[SEF���FWIW���fJEX���GHIJ���bJFE\GHf���IJJ\X���IKWI���W[E���dWXEF���JH���Xh[SET���QJhHIX̀��aWkE[HX̀���WHF���JdXE[SEF���FWIWc���r tJHWIKWH���VW[IXQK���JD���LMy���E_a\WGHEF���IKWI���IKE���HE_I���aJ[RJH���JD���IKE���bEERHf���i���IKE���XhdQJbbGkEE���haFWIEX��ZG\\���KWSE���RbE���DJ[���z{P���WvE[���EWQK���XhdQJbbGkEE���[EaJ[Ic���|}~������������������������������������������������������������������������ ���¡������¢���������£¢¡¤�¡����¡¥���¦�������§�������̈©�ª��«�¡¬¬��­����®��̄°��r Nh[���XhdQJbbGkEE���GX���\JJeGHf���WI���GHQEHRSG±GHf���SEKGQ\E���WFJaRJHc���gE���W[E���\JJeGHf���WI���±E[J���EbGXXGJH��SEKGQ\EX̀���dWkE[T���E\EQI[GQ���SEKGQ\EX̀���a\hf���GH���KTd[GF���E\EQI[GQ���SEKGQ\EX̀���[EHEZWd\E���HWIh[W\���fWX���SEKGQ\EX̀���WHF��KTF[JfEH���SEKGQ\EXc���r Nh[���ZJ[e���a\WH���GHQ\hFEX²��³ VEHElIX���JD���́µ¶X���GH���IKE���µbE[fGHf���LJbbE[QGW\���O[WHXaJ[IWRJH���YEQIJ[��³ VW[[GE[X���IJ���́µ¶X���GH���IKE���µbE[fGHf���LJbbE[QGW\���O[WHXaJ[IWRJH���YEQIJ[��³ wJIEHRW\���OJJ\X���WHF���YI[WIEfGEX���IJ���·HQEHRSG±E���́µ¶X���GH���IKE���µbE[fGHf���LJbbE[QGW\���O[WHXaJ[IWRJH��YEQIJ[��³ YhdULJbbGkEE���yEQJbbEHFWRJHX��r OKE���XhdQJbbGkEE���KWX���SW[GJhX���mhEXRJHX���IKWI���IKET���W[E���XEEeGHf���IJ���WHXZE[c����OKEXE���mhEXRJHX���GHQ\hFE²��³ gKWI���W[E���IKE���[EQJbbEHFEF���IJJ\X���WHF���XI[WIEfGEX���IKWI���IKE���YIWIE���JD���LJ\J[WFJ���XKJh\F���ah[XhE���IJ��dEkE[���GHQEHRSG±E���E\EQI[GlQWRJH���̧QJHSE[XGJH���IJ���́µ¶X¹���GH���IKE���EbE[fGHf���QJbbE[QGW\��I[WHXaJ[IWRJH���XEQIJ[º��³ gKWI���W[E���IKE���EXRbWIEF���GbaWQIX���JD���IKEXE���IJJ\X���WHF���XI[WIEfGEXº��³ LWH���WHT���JD���IKEXE���IJJ\X���WHF���XI[WIEfGEX���dE���GHIEf[WIEF���GHIJ���W���aJIEHRW\���DEE���XI[hQIh[E���FESE\JaEF��dT���IKE���Dh\\���YVnoUpqoº���·D���XJ̀���KJZº��³ gKWI���FWIW���ZJh\F���dE���HEQEXXW[T���DJ[���IKE���YIWIE���JD���LJ\J[WFJ���IJ���FESE\Jà���fWIKE[̀���WHF���I[WQe���GH��J[FE[���IJ���Gba\EbEHI���IKE���YhdULJbbGkEE»X���[EQJbbEHFWRJHXº��M[WvEF���¼sp½sp¾no� wWfE���½��
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�����������������	����������� ����!���"����� �����#�������$���"������%���������&'()���*+,���-.-/���01���*23456���7849:,���':;<:5,���&(���.=-=>,���?@6AB25A@C���D EF���GHHIJKF���LK���MLGLN���OKPIQRS���TKU���QGF���KLTNV���WNR���XLGWNTKPHNVX���YGQIPILGLN���LTN���GHKOJKF���KY���Z[\X���YKV��QK]]NVQIGP���̂NNLX���GFH���UTGL���GVN���LTN���VNQK]]NFHNH���LKKPX���GFH���XLVGLN_INX���LK���X̀OOKVL���G��XRXLN]aUIHN���LVGFXYKV]GJKFb������cK]]NFLXd��e fGLN���gIPPIG]X���KY���hijkc���X̀__NXLNH���LTGL���]GFR���KY���LTN���l̀NXJKFX���mNIF_���VGIXNH���mR���LTIX���OVKQNXX���GVN���GPXK��mNIF_���VGIXNH���mR���ni[op���EY���LTNR���TGqN���FKL���OGVJQIOGLNH���RNLS���OPNGXN���NFQK̀VG_N���LTN]���LK���OGVJQIOGLN���IF���LTN��FNrL���X̀m���QK]]IsNN���]NNJF_���LK���KmLGIF���HGLG���YKV���LTIX���NtKVLp��uvwxyvz���{|}~y�|��|w������v�w���v|����{�~��~�|������yv}~�����v���|������{{����e cKFH̀QL���\NTIQPN���jIPNX����VGqNPNH���GFH���cGVmKF���[]IXXIKFX���jKHNPIF_��D ��[rIXJF_��GXNPIFN���RNGVd���������D ���̀L̀VN�hNXI_F���RNGVd���������D jGR���QKFXIHNV���GqNVG_N���UNNWHGR���KV���UNNWNFH���HGR��D jKHNP���UIPP���QGPQ̀PGLN���\j����QTGF_NX���mGXNH���KF���VNQK]]NFHNH���YNNX���GFH���IFQNFJqNX����LKLGP��XLGLNUIHN���GFH���IFH̀XLVR���D jKHNP���UIPP���QGPQ̀PGLN���QGVmKF���N]IXXIKF���QTGF_NX����LKLGP���XLGLNUIHN���GFH���IFH̀XLVR���D �NV���M���a��������pGpE�S���LTN���]KHNP���UIPP���QGPQ̀PGLN���QGVmKF���N]IXXIKF���QTGF_NX���LTGL���QGF���mN��NPI]IFGLNH���mR���IFQNFJqI�IF_���Z[\X���GX���̀XNH���YKV���QK]]NVQIGP���ÒVOKXNX��e cK]]IL]NFLXd���gIPP���QK]OPNLN���mGXNPIFN���]KHNP����\j����GFH���N]IXXIKFX����OVIKV���LK���MNOLN]mNV���MLGWNTKPHNV��gKVWIF_����VK̀O���]NNJF_p��e MQTNH̀PNd���jNL����̀PR����� ���FNrL���]NNJF_d���k̀_̀XL����� ���OPGQNTKPHNV���NqNVR���KLTNV���gNHFNXHGR���YVK]����d��a�d����e �TN���X̀mQK]]IsNN���TGX���TGH���KFN���]NNJF_���XK���YGVp���e �TNR���QG]N���̀O���UILT���G���mGXNPIFN���YKV���N]IXXIKFX���YKV���LTN���̂NNL���LTNR���GVN���PKKWIF_���GL���GFH���LTN���LVGFXOKVLGJKF��XRXLN]���GX���G���UTKPNp���e �TN���_VK̀O���IX���GPXK���PKKWIF_���GL���LTN���I]OGQLX���KY���XNqNVGP���WIFHX���KY���XKP̀JKFXS���X̀QT���GX���VNH̀QIF_���N]IXXIKFX���GFH���hj���HN]GFHp��e \j����GFH���[]IXXIKFX���jKHNPIF_��D oI]ILNH���hGLG���kqGIPGmPN��D MLGLNUIHN���jKHNP���MLGLN�KQ̀X��D ¡tajKHNP���[XJ]GJKF����NQTFIl̀NX��D [QKFK]NLVIQ���jKHNP�X���¢ nKLNH���LTGL���LTN���]KHNP���QTGF_NX���UILT���qNTIQPN���]IPNX���LVGqNPNHp���e �TNVN���IX���G���XLVKF_���KqNVPGO���UILT���UTGL���UN���GVN���HKIF_���UILTIF���LTN���KLTNV���X̀mQK]]IsNNXp����cK]]NFLXd��e [rNQ̀JqN���hIVNQLKV���oNU���GXWNH���UTGL���XKVL���KY���LTIFWIF_���KF���UTGL���LTN���]NLTKHKPK_R���UK̀PH���mN���̀XNH���LK���_NL��GL���XK]N���KY���LTNXN���l̀NXJKFXS���GL���PNGXL���IF���LTN���KVHNV���KY���]G_FIL̀HN���PNqNPb��hVG£NH���¤��¥������ �G_N���¦��
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�����������������	����������� ����!���"����� �����#�������$���"������%���������&'()���*+,���-.-/���01���*23456���7849:,���':;<:5,���&(���.=-=>,���?@6AB25A@C���DEFFGHIJK��L MNOPQJ���ROSJGH���HEIGS���ITOI���ITG���EUUENIVHQIW���TGNG���QJ���XQYYGN���ITOH���ITG���ZGYQJZO[EH\���]EN���ITG���̂VIVNG���SGZQPGN��EH���ITG���̂EVN���_NQIGNQO\��L `G���HGGS���IE���̂VIVNGaUNEÊ���EVN���NG_EFFGHSO[EHJ\���L bQ_c���]ONXGN���JOQS���ITOI���dG���HGGS���IE���̂VVNGaUNEe���EVN���NG_EFFGHSO[EH\���fG���_OV[EHGS���ITOI���dTOIGPGN���ITG��NG_EFFGHSO[EHJ���ONGg���ITOI���ITG���OFEVHI���Ê���NGPGHVGJ���ITOI���QJ���XNEVYTI���QH���QJ���HEI���SGUNG_QO[HY\���L MTG���OXQZQIW���IE���_TOHYG���XGTOPQENJ���IE���SG_NGOJG���hRM���OHS���NGSV_G���YNGGHTEVJG���YOJ���ijfjk���GFQJJQEHJ���OJ���O��IEU���UNQENQIW\��L lQeGNGHI���QH_GH[PGJ���̂EN���MbDJ���IE���SNQPG���JE_QOZ���XGTOPQEN\���mNEFEIG���MbDJ���OJ���ZOJI���FQZG���FEXQZQIW���SGPQ_GJ\��nGSV_QHY���̂GGJ���EN���GZQFQHO[HY���̂GGJ���Q̂���ITGW���dGNG���VJGS���QH���_EHoVH_[EH���dQIT���O���INOHJQI���JGNPQ_G\���pJG��JIOIGdQSG���QH_GH[PGJ���̂EN���MbD���VJG\��L DEHJQSGN���ZOJI���FQZG���FEXQZQIW���SGPQ_GJ���QH���_EHoVH_[EH���dQIT���INOHJQI���JGNPQ_G\���DEHJQSGN���SGZQPGNW���PGTQ_ZG��QH_GH[PGJ���IEE���UGN���qGe���DZGZOHS���Ê���rFOsEH\��L th���OSEU[EH���dTGH���HE���EU[EHJ���ONG���OPOQZOXZG���̂EN���_EFFGN_QOZ���PGTQ_ZGJ���u���_EHJQSGN���OJ���_ZEJG���IE��sGNEaGFQJJQEHJ���OJ���UEJJQXZG\���L DVNNGHIZW���ITGNG���QJ���HE���QH_GH[PG���IE���YGI���GZG_INQ_���vGGIJ\���̀QZZ���ITGNG���XG���O���̂GG���IE���UVHQJT���VJ���Q̂���dG���SEHwI���OSEUI��JEFGITQHYg���Q̂���dG���SEHwI���TOPG���ITG���EU[EH���IE���OSEUI���QIx��L bGGS���IE���_TOHYG���XGTOPQEN���̂EN���JTONQHY���NQSGJ���IE���NGSV_G���_EHYGJ[EH\���fOPQHY���ITG���JINV_IVNG���IE���QH_GH[PQsG��MbDJ���Q̂���ITGW���ONG���O���JTONGS���NQSG\���pJQHY���ITG���̂GGJ���IE���QH_GH[PG���JTONGS���NQSGNJTQU\���L ]GGJ���VHSGNdNQIG���UNEYNOF���IE���NGSV_G���hRM���OHS���_EHHG_I���̂GGJ���IE���jfj���GFQJJQEHJ\��L yEUTQG���yTVZFOH���JUEcG���Ê���JQFUZQ_QIW���QH���QFUZGFGHIO[EH\���MTG���FENG���JQFUZG���EVN���UNE_GJJ���QJg���ITG���FENG��FEHGW���̂NEF���ITG���̂GG���ITOI���dQZZ���YE���IE���QH_GH[PQsQHY���ITG���ITQHYJ���ITOI���dG���dOHI���IE���QH_GH[PQsG\��L zEV���lOPGHUENI���QSGH[{GS���ITOI���ITGNG���dQZZ���XG���|}}J���Ê���NG_EFFGHSO[EHJ���OHS���OJcGS���TEd���dG���dQZZ��_EFUONG���ITGF���u���OXQZQIW���IE���NGSV_G���jfj���GFQJJQEHJ���EN���XOJGS���EH���̂VHSJ���ITGW���_OH���YGHGNOIGg���̂EN���G~OFUZG\��DEVZS���_EHJQSGN���_EHPGNJQEH���Ê���SEZZONJ���IE���_ONXEH���GFQJJQEHJ\��L �HG���dOW���IE���INOHJZOIG���_ONXEH���QHIE���FEHGW���QJ���IE���VJG���ITG���ZOHYVOYG���QH���y�������\��L �OIG���̀QZZQOFJ���HEIGS���ITOI���_TOHYQHY���XGTOPQEN���QJ���O���IEU���UNQENQIW���_TONYG���O���_EUOW���OJ���UONI���Ê���ITG���̂ONG\��� `G���_EVZS���QH_GH[PQsG���dQIT���O���UVH_T���_ONS���OUUNEO_T���u���VJG���ITGJG���INQUJ���JE���E�GH���OHS���WEV���YGI���EHG��NQSG���̂NGG\��� DEVZS���TOPG���UGHOZ[GJ���IEE���IE���SQJ_TONYG���y�h���INOPGZ���̂EN���̂EZcJ���dTE���SNQPG���GPGNW���SOW\��L jNGY���]VZIEH���OSSGS���JEFG���NG_EFFGHSO[EHJ���FOW���XG���QH���_EHvQ_I���dQIT���GO_T���EITGN\����I���dQZZ���XG���O���XOZOH_QHY��O_I���IE���SG_QSG���QH_GH[PGJ���OHS���UGHOZ[GJ\���]EN���_EFFGN_QOZ���JINGJJ���OJ���_ZEJG���OJ���dG���_OH���̂EN����thJg���dG���OZJE��SEHwI���TOPG���GHEVYT���SNQPGNJ���NQYTI���HEdg���dG���HGGS���[FG���IE���XOZOH_G���OZZ���QFUO_IJ\������������������������������������������������������������������������������� �����¡����¢�£����¤�¥���¦���§��§���¨�©���� ª�� �L zEEcQHY���QHIE���dTOI���IWUGJ���Ê���̂GG���JINV_IVNGJ���ONG���_EFFEH���dQITQH���ITG���pyr\���̀G���TOPG���JGGH���O���NOHYG���QH���ITG��IWUGJ���Ê���̂GGJ���OHS���dTOI���IWUGJ���Ê���̂GGJ���ITOI���ONG���_EZZG_IGS\���r���UGN���INQU���̂GG���NOHYGJ���̂NEF���«}\|}���IE���«¬\­���dTGH���ZEEcGS���OI���SQeGNGHI���JIOIGJg���_Q[GJg���OHS���EHG���OQNUENI���SVNQHY���ITQJ���OHOZWJQJ\���L rUONI���̂NEF���_EZZG_[HY���QHPGHIENWg���dG���OZJE���_OZZGS���SQeGNGHI���JIOIGJ���OHS���_Q[GJ���OHS���JUEcG���IE���ITEJG���UGEUZG��QHPEZPGS���QH���ITG���UNE_GJJ\���lNO�GS���®̄��̄�}|°� mOYG���|±��
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�����������������	����������� ����!���"����� �����#�������$���"������%���������&'()���*+,���-.-/���01���*23456���7849:,���':;<:5,���&(���.=-=>,���?@6AB25A@C���D EFGHIJFH���KJLM���NOF���PNGNF���LK���QGRSKLJTSGU���PGT���VJGTWSHWLU���QOSWGXLU���YFZ���[LJ\���QSN]U���̂FT_FJ���̀TNFJTGaLTGR��bSJcLJNU���GTd���eGHOSTXNLT���̂fQfU���ZFJF���dSHWIHHFdf����QLMMFTNHg��D b���RSHN���LK���hIFHaLTH���GTd���G���TGaLTGR���MGc���cFJNGSTSTX���NL���KFF���HNJIWNIJFH���ZGH���dSHHFMSTGNFd���i]���jSHG��PNJFSHKFRdU���Q̂kl���ELiSRSN]���bHHSHNGTN���̂SJFWNLJf��D L̂IX���mFn���LK���̂mQko���TLNFd���NOGN���NOFJF���GJF���G���_GJSFN]���LK���GMLITNH���JFRGNFd���NL���KFFHf���eO]���GTd���OLZ���ZFJF��NOFHF���TIMiFJH���dFNFJMSTFdp��D jSR]���jSqGJJGXG���JFHcLTdFd���NOGN���NOF���JFGHLTH���GTd���GMLITNH���_GJSFd���i]���FTaN]f��D PLcOSF���POIRMGT���TLNFd���NOGN���ST���MGT]���STHNGTWFH���KFF���GMLITNH���ZFJF���TFXLaGNFd���iFNZFFT���NOF���cGJaFH��ST_LR_Fdf��D rFs���QRFRGTd���LK���bMGqLT���GH\Fd���GiLIN���tuv���iGJHw���GTd���SK���GT]���JFdIWaLT���HNIdSFH���ZSNO���LINWLMFH���GTd��MFGHIJFH���OG_F���iFFT���LiNGSTFdf���D QIJJFTNR]���NOFJF���GJF���SH���TL���LINWLMF���STKLJMGaLT���KJLM���NOF���KFFHf��D mFHSHNGTWF���NL���KFFH���ZGH���FncJFHHFd���i]���G���Peo���MFMiFJf��D xGNF���eSRRSGMH���WLMMFTNFd���NOGN���dGNG���JFXGJdSTX���iFKLJF���GTd���GyFJ���FsFWNH���LK���SMcRFMFTaTX���G���KFF��HNJIWNIJF���ZLIRd���iF���SMcLJNGTN���STKLJMGaLT���NL���OG_Ff��D zJIWF���biFR���MFTaLTFd���NOF���SMcGWN���LK���XJLZSTX���dFMGTd���ZSNO���GT���FncFWNGaLT���LK���hISW\FJ���dFRS_FJSFH���ST��RFHH���aMF���{���ZLTdFJFd���OLZ���ZF���WGT���XFN���STKLJMGaLT���JFXGJdSTX���NOSHf���D xGNF���eSRRSGMH���GH\Fd���OLZ���ZF���WGT���MG\F���NOF���iFHN���IHF���LK���G_GSRGiRF���dGNG���WLRRFWaLT���HLyZGJF���NL���STKLJM��NOSH���cJLWFHHf����|}~���~���������}����������~�����~������}������}���������������������������~�~������}����}~����uJS\G���ESRRFJ���cJL_SdFd���GT���L_FJ_SFZ���LK���NOF���cLNFTaGR���SMcGWNH���LK���TFZ���GTd���FMFJXSTX���NFWOTLRLXSFH���GTd���iIHSTFHH��MLdFRH���LT���NJGTHcLJNGaLT���H]HNFMf���̀NFMH���dSHWIHHFd���STWRIdFdg����lYQH���GWJLHH���vPbU���NJG_FRU���iFOG_SLJU���u���cFTFNJGaLTU���NJGTHcLJNGaLT���KITdSTX���HLIJWFHU���STWFTa_FHU���KFF���HNJIWNIJFHU���GTd���G���WGHF���HNId]���KJLM���YFZ���[LJ\���QSN]f���xF]����TdSTXH���KJLM���lYQH���bWJLHH���NOF���vPb���STWRIdFHU���ZOSRF���viFJ���GTd���j]y���GJF���_GHNR]���LIN�HNJSccFd���i]���cFJHLTGR���GTd��WLMMFJWSGR���_FOSWRFHU���viFJ���GTd���j]y���GJF���HaRR���JFHcLTHSiRF���KLJ���HSXTS�WGTN���HOGJFH���LK����El���ST���NOLHF���WSaFHf���lOF���dGNG��KLJ���j]y���IHFJH���GWJLHH���NOF���vPb���SH���NOGN���������LK���IHFJH���dL���TLN���LZT���LJ���RFGHF���G���cFJHLTGR���_FOSWRF���GTd���� ����LK���NOLHF��HG]���NOF]���GJF���RS\FR]���NL���cIJWOGHF���LTF���SK���HFJ_SWFH���iFWLMF���ITG_GSRGiRFf���j]y���ST���QLRLJGdL���dGNG���JF_FGRFd���NOGN���¡�����LK��JSdFJH���NG\F���j]y���NL���XFN���GJLITd���ZOFT���cIiRSW���NJGTHSN���dLFH���TLN���LcFJGNFU���RGNF���TSXON���JSdFH���GWWLITN���KLJ���¢¢����LK���JSdFHU��GTd����£����LK���JSdFH���iFXST���LJ���FTd���ST���RLZ�STWLMF¤ITdFJHFJ_Fd���GJFGHf��xF]����TdSTXH���JFXGJdSTX���NJG_FR���iFOG_SLJ���STWRIdFHU���NOF���G_FJGXF���cFJHLT���ST���NOF���vP���NLL\���¡f¥���NJScH���cFJ���dG]���ST���¡ ¢¥f��T̀���¡ ¢¦U���§¦f¦����LK���ZLJ\FJH���ST���vP���WLMMINFd���i]���dJS_STX���GRLTFU���GTd���LTR]���̈f ����LK���ZLJ\FJH���WGJcLLRFd���©G���dJLc��KJLM���¢̈f§����ST���¢̈¥ ªf���mFXGJdSTX���FhIGRSN]U���RLZFJ�STWLMF���STdS_SdIGRH���N]cSWGRR]���HcFTd���G���MIWO���RGJXFJ���cLJaLT���LK���NOFSJ���STWLMF���LT���KIFR��NGnFH���NOGT���ZFGRNOSFJ���STdS_SdIGRH���dLf���ĴGyFd���¥¤¡¦¤¡ ¢̈� «GXF���¢���
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�����������������	����������� ����!���"����� �����#�������$���"������%���������&'()���*+,���-.-/���01���*23456���7849:,���':;<:5,���&(���.=-=>,���?@6AB25A@C���DE���FGHIJKL���MGMNOPKN���QMRKNGMS���TUVM���HF���UO���GMUSO���WXY���ZE���LM[���QMRKNGM���SUGMS���IGZ\UGG]���\]���̂XWX_���ORKS���[KGG���NUHSM���̀à ���OZ��SOU\KGKbM���UO���WcX���FFTd��eMQMPUG���SOUOMS���UPM���NZLSKfMPKLI���NPMUgLI���LM[���OPULSFZPOUgZL���EHLfS_���SHNR���USh���PZUf���HSUIM���NRUPIM_���OZGGKLI_���ULf��EMMS���ULf���OUiMS���EZP���QMRKNGMS���ORUO���fZ���LZO���HSM���IUSZGKLMd��jMM���eOPHNOHPMS���fKSNHSSMf���KLNGHfMf���NZLIMSgZL���FPKNKLI_���PZUf���HSUIM���NRUPIMS���US���SMML���KL���kMGM[UPM_���lUSRKLIOZL_��mPIZL_���nUGKEZPLKU_���ULf���nZGZPUfZ_���ULf���opn���EMMSqOUiMSd����rKPVU���sKGGMP���UGSZ���fKSNHSSMf���U���NUSM���SOHf]���EPZT���pM[���tZPV���nKO]���EPZT���ORM���pt���eOUOM���kmo���OZ���PMfHNM��SKLIGMJZNNHFULN]���QMRKNGMSd���pt���eOUOM���kmo���IMLMPUOMf���TUSS���U[UPMLMSS���ZE���UGOMPLUgQM���NZTTHgLI���ZFgZLSd��uUHLNRMf���KLLZQUgQM���TMfKU���ULf���ZHOPMUNR���NUTFUKILS���OZ���QKSHUGKbM���MLQKPZLTMLOUG���\MLMvOS_���NZSOJMwMNgQMLMSS_��ULf���UQUKGU\KGKO]���ZE���PKfMSRUPMqTZ\KGKO]���SMPQKNMSd���xMSHGOS���KLNGHfMf���NZLSZGKfUgLI���ydz���TKGGKZL���SKLIGMJZNNHFULN]��QMRKNGMS���Zw���ORM���PZUf_���PMfHNKLI���OPU{N���\]���̂XY_���|̂_|XX���OZLS���ZE���nm̂���PMfHNMf_���ULf���̂X|_c}X���NZTTHOMPS��NZLLMNOMfd��nZTTMLOSh��~ P̀MI���jHGOZL���LZOMf���ORUO���PMIUPfKLI���opn���HSM_���ORMPM���fMvLKOMG]���KS���U���SRK����EPZT���OUiK���ULf���OPULSKO���HSMd��~ lKGG���oZZP���NZTTMLOMf���ORUO���ORM���KLEPUSOPHNOHPM���LMMfS���ZQMP���ORM���LMiO���|XJ|c���]MUPS���[KGG���NRULIM���[KOR���r���UfZFgZLd��~ nMGMSOM���eOPUIULf_���ZE���jZPf_���USVMf���U\ZHO���TZfMGKLI���OPKFS_���ULf���ZwJFMUV���gTMS���ZE���SMPQKNMd��~ �UOM���lKGGKUTS���LZOMf���ORUO���ORM���HFEPZLO���NZSO���ZE���r�S���KS���RKIRMP_���\HO���PM\UOMS���NZQMP���ORKS���UffKgZLUG����}_XXX��UQMPUIM���NZSOd���aZ[MQMP���EHMG���NZSOS���UPM���UFFPZiKTUOMG]���̂dc���gTMS���GMSS���[KOR���r�Sd���~ eOMQM���kZHIGUS���ZE���ORM����HOZ����GGKULNM���fKSUIPMMf���KLfKNUgLI���ORUO���ORM���pKSSUL���uMUE���NZSOS���KS���PZHIRG]����|WJ|c��ORZHSULf���ULf���ORUO���KS���EUP���\MGZ[���ORM���NZSO���ZE���U���OPUfKgZLUGG]���EHMGMf���NUPd���~ ����el �̀��TMT\MP���NZTTMLOMf���ORUO���[M���LMMf���OZ���[UONR���EZP���HLKLOMLfMf���NZLSM�HMLNMS���ZE���EMMS���ORUO���UPM��LZO���M�HKOU\GMd���~ �ZSRHU���eFMPGKLI_���PMFPMSMLgLI���pUgZLUG���xMLM[U\GM���rLMPI]���uU\����pxru�_���LZOMf���ORUO���ORM]���RUQM���fUOU���ZL��ORM���PMQMLHM���NRULIMS���EPZT���opnS���UO���krpd������������������������������lKGG���ORMSM���EMMS���GMUf���OZ���GMSS���NUP���PMIKSOPUgZL_���GMSS���fPKQMPS���PMIKSOPUgZL_���ULf���GMSS���gNVMOS����lRUO���[KGG���[M���fZ���[KOR��ORM���UTZHLO���ZE���TZLM]���IMLMPUOMf���EPZT���ORMSM���EMM���SOPHNOHPMS����lM���LMMf���OZ���TUVM���ORMSM���EMMS���LMHOPUG_���SZ���ORM���EMMS��ORUO���UPM���KTFGMTMLOMf���MLf���HF���\MKLI���U���PM\UOM���OZ���ZORMPSd���lM���UGSZ���LMMf���OZ���\M���ORKLVKLI���UGZLI���ORM���GKLMS���ZE��HLKLOMLfMf���NZLSM�HMLNMS���ORUO���NZTM���UGZLI���[KOR���ORMSM���EMM���SOPHNOHPMSd���jZP���MiUTFGM_���NRULIMS���KL���EMM���SOPHNOHPMS��ZE���OUVKLI���UL����\MP���OZ���ORM���UKPFZPOS���UPM���LZO���TUVKLI���HF���EZP���ORM���GZSS���ZE���EMMS���ORUO���UPM���USSZNKUOMf���[KOR���ORM���UKPFZPO��GZSKLI���TZLM]���EPZT���FMZFGM���LZ���GZLIMP���FUPVKLI���ORMKP���NUPS���UO���ORM���UKPFZPOd���lM���LMMf���OZ���GZZV���UO���RZ[���ORMSM���EMMS���NUL��\M���NZSO���LMHOPUGd���kPU�Mf����q̂}q̂X|�� �UIM���|}��
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2019 Emerging Mobility Impact Study
Stakeholder Working Group Meeting # 2

August 19, 2019
1:00 pm to 4:15 pm
CDOT Auditorium
2829 West Howard Place, Denver, CO 80204



Agenda
ITEM TOPIC TIME

1 Project Management • Welcome and Introductions 
• Adoption of Meeting Notes from June 28, 2019 (See Attachment)
• Adoption of Operating Protocols (See Attachment)
• Introduction of Consultant Team
• Project Schedule and Key Milestones 

1:00-1:30

2 Data and Findings • Providers Covered under SB 19-239 and Comparison of Requirements 
• Discuss Modeling Assumptions

1:30-1:40

3 Sub-Committee 
Research

• Updated Sub-Committee Descriptions and Reports (See Attachment)
1. Sustainability:  Incentivizing Vehicle Electrification and the Adoption of Other ZEVs

2. Natural Environment Impact and Emissions Analysis

3. Congestion Management:  Incentivize Shared Ridership and New Mobility
4. Fee Structure for Commercial Transportation Vehicles and Transportation Network Companies

5. Social Impact and Equity Analysis
6. Safety 

1:40-2:45

4 Break (10 Minutes) 2:45-2:55
5 Moving Towards 

Alternative 
Evaluation

• Develop Criteria Used to Evaluate Strategies and Recommendations (Exercise)
• Comparison of Fee Structures in Other Cities and States (See Attachment)
• Literature Review Report Out (See Attachment)

2:55-3:55

6 Public Comment Period 3:55-4:05
7 Next Steps • Wrap Up & Action Items

Stakeholder Working Group Meeting # 3 September 26, 2019     8:00 am - 12:00 pm
Stakeholder Working Group Meeting # 4 October 24, 2019          1:00 pm - 4:00 pm
Report Due: November 1, 2019

4:05-4:15



Adoption of Meeting Notes 
from First Stakeholder Working Group Meeting 
on June 28, 2019 



Adoption of Operating Protocols



Introduction of the Project Team Leads

CDOT

• Shoshana Lew
• Sophie Shulman
• Office of 

Innovative 
Mobility

• HPTE
• Division of 

Transportation 
Development

• Office of Policy 
& Government 
Relations

• Division of 
Traffic Safety 
and Engineering

CEO

• Will Toor
• Christian Willis
• Maria DiBiase 

Eisemann

CSU

• Erika Miller, PhD
• Somayeh 

Aliebrahimi

CDR and 
Associates

• Jonathan 
Bartsch

• Melissa Rary

HDR

• Christopher 
Primus

• Carla Perez
• Jason Longsdorf
• Smith Myung

Cambridge 
Systematics

• Evan Enarson-
Hering

• Michelle Bina
• Martin Milkovits

S-Curve 
Strategies

• April Bolduc
• Matt Zerega



Project Schedule
Six Sub-Committees Provide Input to the 
Stakeholder Working Group Meetings

Smart Legislative Hearing
January 15, 2020

Recommendations and Report Due
November 1, 2019

Stakeholder Working Group Meeting #4
October 24, 2019

Stakeholder Working Group Meeting #3
September 26, 2019

Stakeholder Working Group Meeting #2
August 19, 2019

Stakeholder Working Group Meeting # 1 June 28, 2019



Project Milestones

Stakeholder Working Group Meeting # 1 June 28, 2019
Develop 6 Sub-Committees, Review Legislation

Stakeholder Working Group Meeting #2   August 19, 2019
Review Fee Structure in Other Agencies, Develop Criteria to Evaluate Alternatives 

Stakeholder Working Group Meeting #3   September 26, 2019
Review Health Certificate Requirements and Discuss Recommendations
Review Fee Structure Options and develop Rates, Discuss Possible Investments

Stakeholder Working Group Meeting #4   October 24, 2019
Prioritize Recommendations, Review Final Report

Recommendations and Report Due   November 1, 2019

The project team takes 
recommendations and 

ranks against the 
criteria.

The project prepares 
draft report for 

Stakeholder Working 
Group review.

The project team 
begins modeling of 

existing conditions for 
vehicle miles travels 

and carbon emissions.

The project team takes 
comments and finalizes 

the report.



Emerging Commercial Transportation Providers 
Covered Under Senate Bill 19-239

• A motor vehicle that is used to provide passenger transportation services purchased through a 
transportation network company, as defined in section 40-10.1-602 (3)

• Examples:  Uber, Lyft, Hop Skip Drive

TRANSPORTATION NETWORK 
COMPANY

• A peer-to-peer car sharing company
• Examples:  Turo, Getaround, Maven, DriftPEER CAR SHARE

• A car sharing company that does not use a peer-to-peer business model
• Examples:  Streetcar, ZipCar, Car2Go, eGo, UHaul Car Share, We-Cart by Enterprise Rental Car, 

Connect by Hertz
CAR CLUBS: NON-PEER CAR SHARE

• A company that provides taxicab service as defined in Section 40-10.1-101 (19)
• Examples:  Freedom Cabs, Super Shuttle, Curb, Metro Taxi, I am Yellow Cab, Green Taxi 

Cooperative
TAXI

• A motor vehicle that is rented out by a rental car company
• Examples: Enterprise, Avis, Hertz, Budget, and othersCAR RENTAL

• A motor vehicle that is used for residential delivery of goods (under 14,000 lbs. weight vehicle)
• Examples: Uber Eats, Door Dash, UPS, Fed Ex, restaurant food delivery, package delivery, grocery 

home deliveries
RESIDENTIAL DELIVERY



Comparison of Requirements in Colorado
C.R.S. 40-10.1-601 

Brian Chesher, Colorado Department of Regulatory Affairs
Public Utilities Commission



Comparison of Requirements in Colorado
C.R.S. 40-10.1-601 (Regulated by the Public Utilities Commission)

Regulating
Agency

Company Requirements Driver Requirements Vehicle Requirements Fares Fees

TNC-
Transportati
on Network
Company

Public Utilities 
Commission 
under Colorado 
Department of 
Regulatory 
Agencies

TNC Insurance
Alcohol Policy
Review Driver History annually,
Criminal History Check and 
National Sex Offender Database of 
Driver
Limits on who can be a driver 
based upon convictions; Maintain 
1-yr logged data for license, driver 
ID, date, time location (long/latt) 
for pick up and drop off

Valid Driver’s License
Primary Driver Liability Insurance 
of $1M
Health Certificate-driver is 
medically fit to drive
Limit 12 hours of consecutive 
driving, must be 21 years old
cannot log in after 16 cumulative 
hours; 
can log in more than 70 hours in 
7 day period;  drivers are 
independent contractors

Automobile Insurance
Proof of Colorado Vehicle 
Registration

Vehicle Safety inspection annually

Referral ADA rider to another 
service with appropriate 
equipment

Pre published prices; surge 
pricing permitted

TNC has 
annual 
permit with 
PUC

Taxi Public Utilities 
Commission 
under Colorado 
Department of 
Regulatory 
Agencies; US 
Depart of 
Transportation

One year of logged data with Cab 
number, name, trip date time pick 
up and destination address; multi-
load in
Must provide 24 hour a day 
service in certain densities.
Certificate of Public Convenience 
and Necessity
Contract Carrier Permit
Exempt Passenger Carrier 
Registration

Background check; health 
certificate; taxi are independent
contractors

Taxi license plate
Cab number inside vehicle
Not allowed to multi-load without 
permission;  
minimum number of operating 
vehicles in several counties

Some flat rates, Fares
governed by zones A-D 
with max rates to DIA, 
complicated multi-loading 
& drop fees; max rates in 
certain counties; limits on 
delay due to traffic

Annual 
vehicle 
identification 
fee. 



Comparison of Requirements in Colorado

Regulating
Agency

Company Requirements Driver Requirements Vehicle Requirements Fares Fees

Commercial Parcel and 
Package Delivery (e.g. 
UPS, FedEx, DHL)

U.S. Dept. of 
Transportation

Background check Class C Commercial Driver’s 
License (CDL) (FedEx cargo 
van driver) or no CDL (UPS 
parcel driver)

Safe driving record

Commercial fleet operations 
for drivers and independent 
contractors. Common vehicles 
include cargo vans and 12’ or 
larger box trucks. 

Unified 
Carrier 
Registration 
(UCR) fleet 
size fee 
structure

Independent Contractor 
Package and On-Demand 
Delivery (e.g. Amazon 
Flex, Grubhub, Postmates, 
GoShare)

Background check and other 
employer requirements

Commercial vehicle insurance  
may be provided (e.g. Amazon 
Flex)

19 – 21 + or over with valid 
driver's license

Mid-sized 4-door sedan or 
larger vehicle (e.g. Amazon 
Flex)

Vehicle no older than 15 years 
(e.g. GoShare)

No commonly established 
vehicle requirements for other 
independent food and good 
deliveries. 

Mileage and time 
based fares 
(wages) for food 
delivery

Commercial On-Demand 
Delivery (e.g. 3rd party 
Delivery Service Partner, 
establishment-based 
grocery or food delivery)

Employer requirements vary -
typically valid driver’s license, 18 
years of age, safe driving record

NO Commercial Drivers 
License (CDL) required

No commonly established 
vehicle requirements food and 
good deliveries. 

Wage Business 
registration 
and licensing 
with State of 
Colorado for 
employer. 



Commercial Parcel and Package Delivery 
(e.g. UPS, FedEx, DHL)

- Establishment-based, may use independent contractors
- Often interstate carriers subject to USDOT regulation
- Mixed delivery fleets with some vehicles subject to state and Federal 

commercial motor vehicle regulation

Independent Contractor Package and On-Demand 
Delivery (e.g. Amazon Flex, Grubhub, Postmates, 
GoShare)

- Independent contractors
- Not subject to commercial motor vehicle regulations
- Personal vehicles used

Commercial On-Demand Delivery (e.g. 3rd party Delivery Service 
Partner, establishment-based grocery or food delivery)

- Establishment-based
- Likely intrastate carriers
- Leased or owned vehicle fleets may be subject to some

commercial motor vehicle regulations

Commercial Delivery Providers



• A motor vehicle that is used to provide passenger transportation services purchased through a 
transportation network company, as defined in section 40-10.1-602 (3)

• Examples:  Uber, Lyft, Hop Skip Drive

TRANSPORTATION NETWORK 
COMPANY

• A peer-to-peer car sharing company
• Examples:  Turo, Getaround, Maven, DriftPEER CAR SHARE

• A car sharing company that does not use a peer-to-peer business model
• Examples:  Streetcar, ZipCar, Car2Go, eGo, UHaul Car Share, We-Cart by Enterprise Rental Car, 

Connect by Hertz
CAR CLUBS: NON-PEER CAR SHARE

• A company that provides taxicab service as defined in Section 40-10.1-101 (19)
• Examples:  Freedom Cabs, Super Shuttle, Curb, Metro Taxi, I am Yellow Cab, Green Taxi 

Cooperative
TAXI

• A motor vehicle that is rented out by a rental car company
• Examples: Enterprise, Avis, Hertz, Budget, and othersCAR RENTAL

• A motor vehicle that is used for residential delivery of goods (under 14,000 lbs. weight vehicle)
• Examples: Uber Eats, Door Dash, UPS, Fed Ex, food delivery, package delivery, grocery home 

deliveries
RESIDENTIAL DELIVERY

Modelling Baseline Estimates – Key Questions

How many vehicles or drivers are operating in 
Colorado?

What vehicles types, engines, and 
classifications are in use?

What are some of the volume and activity 
patterns associated? 

How can we estimate total vehicle miles 
travelled?

What levels of carbon emissions are associated 
with travel?



Modelling Limitations

Observed Data – Provides a clear point-in-time picture. 
Actual counts or real world data. Useful for calibrating 
models or estimates or applying national data to Colorado 
context.

Modelling and Forecasting – Provides big picture 
approximation of conditions. Based on observed data 
using established statistical techniques. Supports range of 
forecasts and information for Colorado. 

Estimation Techniques – Help fill in basic details and 
provide rough estimates. Sketch planning tools or 
analytical assumptions. Based on observed or modelled 
data, but may be less sensitive or unique to Colorado. 



Modeling and Estimation Approach
Compile any and all observed data from Colorado operators

Evaluate national or other regional datasets for comparisons or starting points

Apply available modeling tools – include CDOT’s “StateFocus” travel model – to estimate travel 
patterns, travel changes, and emissions

Consider sketch planning and off-model estimation techniques to test broad policy 
considerations

Develop econometric models to test price and policy sensitivities



Updated Sub-Committee Descriptions
Location where you can access:

https://drive.google.com/drive/folders/1ImgUMI8ZORNy-UGxTgjLE-Vncc8C5fl6

https://drive.google.com/drive/folders/1ImgUMI8ZORNy-UGxTgjLE-Vncc8C5fl6


Sustainability:  Incentivizing Vehicle Electrification and the Adoption of 
Other ZEVs* Sub-Committee
Matthew Frommer

*ZEV=Zero Emission Vehicles which include:
• BEV=Battery Electric Vehicles,
• PHEV=Plug In Hybrid Electric Vehicles, 
• RNG=Renewable Natural Gas Vehicles, 
• Hydrogen Vehicles



Sustainability:  Incentivizing Vehicle Electrification and the Adoption of 
Other ZEVs* Sub-Committee

Work Plan

1. Benefits of ZEVs in the Emerging Commercial Transportation Sector

2. Barriers to ZEVs in the Emerging Commercial Transportation Sector

3. Potential Tools and Strategies to Incentivize ZEVs in the Emerging Commercial Transportation Sector

4. Sub-Committee Recommendations

*ZEVs=Zero Emission Vehicles which include:
• BEV=Battery Electric Vehicles,
• PHEV=Plug In Hybrid Electric Vehicles, 
• RNG=Renewable Natural Gas Vehicles, 
• Hydrogen Vehicles



Sustainability:  Incentivizing Vehicle Electrification and the Adoption of 
Other ZEVs* Sub-Committee

◦ What are the recommended tools and strategies that the State of Colorado should pursue to better incentivize electrification 
(conversion to ZEVs) in the emerging commercial transportation sector?

◦ What are the estimated impacts of these tools and strategies?
◦ Can any of these tools and strategies be integrated into a potential fee structure developed by the full SB19-239?  If so, how?
◦ What data would be necessary for the State of Colorado to develop, gather, and track in order to implement the Sub-

Committee’s recommendations?
◦ In addition to State policy, how can other key stakeholders facilitate the adoption of ZEVs for commercial fleets and what are 

the recommended tools and strategies to support a system-wide transformation?

*ZEV=Zero Emission Vehicles which include:
• BEV=Battery Electric Vehicles,
• PHEV=Plug In Hybrid Electric Vehicles, 
• RNG=Renewable Natural Gas Vehicles, 
• Hydrogen Vehicles



Natural Environment Impact and Emissions Analysis Sub-Committee
Travis Madsen



Natural Environment Impact and Emissions Analysis Sub-Committee

Conduct Vehicle Miles Traveled and Carbon Emissions Modeling 

· Existing/Baseline year: 2015

· Future/Design year: 2030

· May consider average weekday or weekend day

· Model will calculate VMT changes based on recommended fees and incentives (total statewide and industry)

· Model will calculate carbon emission changes (total statewide and industry)

· Per SB19-239 (5.a.I), model will calculate carbon emission changes that can be eliminated by incentivizing ZEVs as 
used for commercial purposes

Commitments: Will complete baseline model (VMT and emissions) prior to September Stakeholder Working Group 
meeting

Schedule: Met July 24; next meeting: August 21; placeholder every other Wednesday from 2:00-3:00



Approach to Modeling
VMT and Emissions Modeling

Limited Data Available

Statewide Model StateFocus

Off-Model Estimation Techniques

Econometric Model(s)



Congestion Management:  
Incentivize Shared Ridership and New Mobility Sub-Committee

Doug Rex, DRCOG



Congestion Management:  Incentivize Shared Ridership and New Mobility 
Sub-Committee

Sub Committee has met on July 24 and August 14, 2019

Discussed successful TDM Programs in Washington State, California, Oregon, DRCOG and NFRMPO.

Congestion Management Ideas: Increase vanpools and increase employer driven TDM programs to reduce 
emissions and single occupancy/single purpose trips 

Create partnerships with statewide TMAs and TMOs (Transportation Management Agencies/Transportation 
Management Organizations)

Motivate employers (greater than XX employees) to create TDM Plans for staff
◦ Employee education and outreach 
◦ Allow flexible work schedules
◦ Vanpool program subsidy, Transit pass subsidy, or bike-share pass subsidy
◦ Preferred parking for carpools and vanpools
◦ Bike racks, lockers, and showers
◦ Encourage Micro-mobility



Congestion Management:  Incentivize Shared Ridership and New Mobility 
Sub-Committee

Discussed possible strategies to help improve utilization of shared rides with TNCs:  
◦ Use fee structure to incentivize shared trips
◦ Continue implementing TDM strategies for construction projects
◦ Implement TDM strategies during special events (concerts, games, large events downtown) for both event staff and 

attendees

Data needs:  

What percent of TNC trips in Colorado are pooled?

What is the VMT, time of day of travel, revenue, and origins and destinations of commercial transportation 
companies including TNCs, Taxis, car rentals, peer car share, non peer car share, and commercial residential 
delivery?

How do commercial transportation companies route their packages?  What percent of trips are combined?



Fee Structure for Commercial Transportation Vehicles and Transportation 
Network Companies Sub-Committee
Nick Farber



Report Out from Fee Structure for Commercial Transportation Vehicles 
and Transportation Network Companies Sub-Committee

Overall Goal 
◦ The goal of the Fee Sub-committee is to develop recommendations to the Working Group regarding the type of fee and the structure of this 

fee. 

Progress and Meetings Held  
◦ Two Subcommittee meetings held so far (7th and 19th August) 
◦ The group discussed:
◦ Fee structures in place in other states (fixed fee, percentage of fare, road use charge, fee per mile, and time in operation) and the 

pros/cons of each. 
◦ Criteria to evaluate the fee structure(s). Options being explored include: efficiency; compatibility with TABOR; equity; rural vs. urban; 

simplicity; and flexibility;
◦ Data needs 

◦ The group thought it was challenging to discuss a fee without direction on how the funds will be used; and to evaluate fee structures 
without understanding where the funds will be invested. 

Schedule
◦ September 11th (1:00 - 3:30 pm) and October 8th (1:00 – 3:30 pm).  Additional meetings will be added before or after the working group 

meetings in September and October, as needed. 



Commercial Vehicles Fees – parameters and opportunities 
Fee vs. Tax

Tax: “If the primary purpose of a charge is to raise revenue for the general 
expenses of government, then the charge is a tax.”

Fee: “A charge is not a tax if the primary purpose of a charge is to defray the 
reasonable direct and indirect costs of providing a service or regulating an 
activity, because such a charge does not raise revenue for the general expense of 
government.”

Source: 2018 CO 36 No. 16SC377, Colorado Union of Taxpayers Found. v City of Aspen—Taxation— Constitutional Law—Local Government Law.



Connecting Fees to Policy Outcomes  
Congestion
◦ Mitigate increased congestion caused by TNCs and commercial vehicles by funding additional 

transit operations

Zero – emissions vehicles
◦ Incentivize the adoption of zero-emissions vehicles and infrastructure 

Equity and ride sharing
◦ Mitigate lack of transportation options for low income, minority seniors and other at risk 

communities

Mobility
◦ Provide capital and operational funding to infrastructure investments to increase 

interconnectedness of transportation options

Safety
◦ Infrastructure improvements 



Social Impact and Equity Analysis Sub-Committee
Kate Williams

Denver County 
2018



Social Impact and Equity Analysis Sub-Committee

1. Met on:  July 24th and August 14th

2. Developing a list of policy considerations
2. Analyze data to look at gaps in mobility services:  transportation deserts
3. Consider impacts to drivers for commercial transportation providers
4. Consider impacts to transportation users (riders)
5. Consider impacts to package recipients

Action Items:
1. Gather data from State Demographer Office
2. Lyft to provide data on driver demographics
3. CDOT develop map with a gap analysis of transportation providers
4. CDOT set up ‘Google documents’ with policy principles
5. Members to edit the document
6. Future meeting to be held in September



Safety Sub-Committee
Chair: Lou Davenport

CDOT Staff Support: 
◦ Charles Meyer, State Traffic & Safety Engineer
◦ Ashley Nylen, Connected & Autonomous Technology Program 

• Impact of emerging technologies to safety (positive and negative) 
• Emerging transportation technologies, transportation network companies, safety considerations to electric 

vehicle owners, public safety emergency response training and needs
• Understanding impact of emerging technologies impact on the roadway infrastructure – safety 

improvements or possible needs for emerging transportation technologies  
• Consumer, driver, operator impacts 

Sub-Committee Focus 



Meeting 1: 
Introductions and 

Discussion 
(July 24th) 

Meeting 2: 
Identification of 

Positive and 
Negative Impacts 

to Safety 
(August 26th)  

Meeting 3: 
Identify 

recommendations 
for identified 

impacts 
(September 11th) 

Meeting 4: 
Finalize 

recommendations 
to present to 
Stakeholder 

Working Group 
(October 11th) 

Sub-Committee 
Early Discussion 

Pick up / drop off hotspots 
Driver/vehicle requirements 

for mobility services 

Infrastructure considerations
Understanding/measuring impact to 

VMT  

Sub-Committee 
Plan Moving 

Forward 



Break (10 minutes)



Develop Criteria to Evaluate Strategies  (Exercise)
Jonathan Bartsch, CDR

The SB 19-239 Legislation Asks the Stakeholder Working Group to Develop a Fee Structure to:  
◦ Reduce Carbon Emissions 
◦ Reduce Congestion
◦ Increase Adoption and Use of ZEVs
◦ Increase Shared Ridership

What are the Principles and Benchmarks that Should be Used to Assess and Prioritize Strategies?

How Will the Stakeholder Working Group Prioritize the Recommendations?



Comparison of Fee Structures in Other Cities and States
Lily Lizarraga



Preliminary Inventory Results

•10 Cities, 14 States, 1 airport

•A per trip fee ranges from  $0.10 to $5.72

•A percent of fare free ranges from 0.33% to 6%

Additional Research Will Investigate Fees on Other 
Commercial Transportation Modes: Including TNCs, 
Taxis, Rental Cars, Peer Share, Non-Peer Car Share, & 
Residential Delivery

What is the rate for the fee or tax collected?

Where does the revenue go?

How are the funds collected?

What type of data is being collected?

How successful is the program? What type of revenue has 
been generated?

How has program been received by stakeholders?

How long has the program been administered

Was a study conducted before initiating the program?

Was an equity analysis taken into account?

What incentives are employed to encourage EV adoption?

Lily Lizarraga

Location of Database  
https://drive.google.com/drive/folders/1iGKK-f_GW6JQJ3DNUDDQwpeNBtzo2DO-

https://docs.google.com/spreadsheets/d/1NsisESrAiOwoZ3QF9Mtf8o-7GAgpjzEfMIrDGb6RFoE/edit#gid=0
https://drive.google.com/drive/folders/1iGKK-f_GW6JQJ3DNUDDQwpeNBtzo2DO-


Additional Research Will 
Investigate Fees on Other 
Commercial Transportation 
Modes: Including TNCs, Taxis, 
Rental Cars, Peer Share, Non-Peer 
Car Share, & Residential Delivery



Location Amount Collected Revenue Collected by? How collected? Collecting any data? Willing to share?
Success of the program/ Revenue 
generated

California 0.33% of total  TNC revenue--
suspended 2019                  Recently 
passed a 10 cent fee per ride under SB 
1376: 
https://leginfo legislature ca gov/faces/b

0.33%: 100% to California Public 
Utilities Commission Transportation 
Reimbursement Account (to be 
used to regulate TNCs)    10 cent 
fee: subsidizing wheelchair 

Public Utilities Commission Have been collecting data since 2014--TNCs 
must report annually on ride dates, times, zip 
code of start and end, total time, total VMT. 
Recently passed a GHG Reduction law for 
TNCs and will start collecting more specific 

Under the 0.33% fee, so much 
revenue came in that the PUC had 
excess funds, hence the State 
Department of Finance suspended 
the fee  

Chicago $0.72 per ride, $5.72 for O’Hare, 
Midway, McCormick Place & Navy Pier

-60¢ to city general fund 
-2¢ to Business Affairs and 
Consumer Protection (admin fee) 
-10¢ to city accessibility fund 
(conversion of taxis/TNCs to be 

Department of Business Affairs 
and Consumer Protection

Collect substantial data on TNC trips 
(distance, time, cost, whether shared riding 
was authorized, etc.) 
https://data.cityofchicago.org/Transportation/Tr
ansportation-Network-Providers-Trips/m6dm-

Anticipated $30 million in 2019

San Francisco (not 
yet passed--needs 
vote to pass in 
November with 2/3 
support)

3.25% tax to single rides, 1.5% for 
shared rides or rides in an EV

Estimated to raise $35 million 
annually for transit and safety 
projects

Office of the Treasurer and Tax 
Collector

Research study through Northeastern to study 
number of trips and locations of trips using 
APIs of the rideshare apps. Separate 
congestion charging study is currently 
underway  All this data is public  see SF 

Anticipated $35 million

NYC Congestion surcharge below 96th 
street: $2.50 per trip for yellow cabs, 
$2.75 per trip for for-hire vehicles, or 
$0.75 per trip if pooled. A cap is also 
set on TNC drivers at 120 000

-51% to city general fund 
-45% to state general fund 
-4% to Metropolitan Transportation 
Authority 

TNCs pay monthly via the Tax 
Department's Congestion 
Surcharge Web file application; 
must electronically transmit 
records to the Tax Department 

In NYC, about 30% of overall traffic was from 
TNCs, and TNCs were driving without drivers 
41% of the time. Link below shows the 
registered TNC drivers in NYC.  
https://data cityofnewyork us/Transportation/F

High price elasticity for TNCs, hence 
the fee hasn't changed behavior much

Denver International 
Airport 

Initially $2.15 per trip, repermitted in 
2017 to $2.60 per trip

administration, paving, striping, 
parking, hold area, port-o-lets

monthly payments, quarterly 
reports, self-reported and paid 
through an online finance system

In 2015 there were about 600,000 trips, in 
2019 it will exceed 4 million trips. They have 
about 13,000 pickups/dropoffs per day

About 12.3 million per year based on 
current fee and trips expected in 
2019

New Orleans $0.50 per ride originating in the parish 100% to Department of Safety and 
Permits (enforcement and 
regulation of ride-hailing and taxi 
industries, incentives for drivers to 
choose wheelchair accessible cars  

TNC collects and submits 
quarterly to the Department of 
Safety and Permits

TNC must provide a list of all 
employed/contracted TNC drivers to the 
director of the Department of Safety and 
Permits

Portland $0.50 per trip 100% Bureau of Transportation Bureau of Transportation 2016- $2.3 million; 2017- $4.4 million



California
•Formerly 0.33% all TNC revenue, suspended in 2019

•$0.10 fee per ride recently passed

Revenue

•10 cent fee will go towards subsidizing wheelchair accessible 
TNC vehicles

Currently doing a study on GHG emissions of TNCs under SB 
1014, the GHG Reduction Law for TNCs

Since 2014, TNCs have been required to report annually on 
rides, such as zip code of start and end, trip time and length, 
and total VMT. Under SB 1014, they will begin reporting more 
detailed information.



San Francisco

Will be voting on November on a measure to put a tax on rides 
originating in the city of San Francisco. The tax was negotiated 
between TNCs and city officials.

•3.25% of the fare for a single ride

•1.5% if the ride is shared or in an EV

Revenue to be used for city transit and transportation safety 
projects.

Data was collected through a study at Northeastern University that 
identified the number of TNC trips and their locations.

Anticipated $35 million annual revenue



Chicago

A tax on TNCs has been in place since 2015 and has increased twice, 
most recently in 2019

•$0.72 per ride

•$5.72 per ride to airports/Navy Pier/McCormick Place

Revenue from the 72 cent tax

•$0.60 to the city general fund

•$0.02 administrative fee

•$0.10 to city accessibility fund (conversion of TNCs and taxis to being 
wheelchair accessible)

Chicago collects and publishes data on TNC rides, including distance, 
time, cost, whether ridesharing was authorized, and more.

Anticipated revenue of $30 million in 2019



New York City

Formerly collected 8.875% of TNC fare, but changed to a tiered congestion surcharge as 
of January 2019. Rides below 96th street are subject to the surcharge:

•$2.50 per ride for yellow cabs

•$2.75 per ride for other for-hire vehicles

•$0.75 per ride if pooled

Revenue from the surcharge goes to

•51% to the city’s general fund

•45% to the state’s general fund

•4% to the Metropolitan Transportation Authority

Additionally, there is a cap on TNC drivers at 120,000, though drivers of EVs are exempt.

More TNC drivers in NYC are full-time than elsewhere.

About 30% of overall traffic in NYC was from TNCs, and TNC drivers were without 
passengers about 41% of the time. 



Denver International Airport

Started permitting in 2014 with a $2.15 per trip charge. In 
2017, this was raised to a $2.60 per trip charge. These 
numbers were negotiated with TNCs.

Revenue covers administrative costs and infrastructure costs 
(paving, striping, port-o-lets). The charge was raised in 2017 
to pay for the new hold area that was built for TNCs.

DIA sees about 13,000 TNC trips daily. In 2015, DIA saw 
approximately 600,000 TNC trips total. In 2019, trips will 
exceed 4 million.

Revenue for 2019 is projected to be around $12.3 million. 



Washington D.C.

6% of total fare taxed

Revenue goes to

•17% to the Department of For-Hire Vehicles

•83% to Washington Metropolitan Area Transit Authority

In 2018, began requiring TNCs to report data on rides, such as 
pickup/drop-off locations, trip distance, whether a shared ride was 
requested, whether a WAV was requested, and whether the ride was 
matched or not.

Studies are being conducted on equity impacts of TNCs, impacts of 
TNCs on transit ridership, shared ridership patterns, and more. 



Literature Review: Colorado State University

Dr. Erika Miller, PhD

Location where you can access report and references:

https://drive.google.com/drive/folders/1iGKK-f_GW6JQJ3DNUDDQwpeNBtzo2DO-

https://drive.google.com/drive/folders/1iGKK-f_GW6JQJ3DNUDDQwpeNBtzo2DO-


Public Comment Period

Jonathan Bartsch, CDR



Action Items for 
Sub-Committees

Develop action items during discussion at meeting

1.

2.

3.

4.

5.
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Round Table and Wrap Up

Jonathan Bartsch, CDR
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Attendance 
Adam Zarrin, Governor’s Office 
Avery Turman Capstone Group LLC. 
Bruce Abel, RTD 
Celeste Stragand, Ford Mobility 
Christopher Primus, HDR 
David Spector, KPMG 
Diego Lopez, NCCC 
Doug Rex, DRCOG 
Dustin Wiegl, NREL 
Elise Jones, Boulder County 
Emily Lindesy, DRCOG 
George Twigg, Boulder County Commissioners  

Office 
Greg Fulton, FAC 
Jeff Cleland, Amazon 
Jake Swanton, Lyft 
Jenny Alder, DOR/DMV 
Jim Moody, Colorado Contractors Association 
Jonathan Bartsch, CDR and Associated 
Joshua Sperling, NREL 
Julie McKenna, Colorado State University 
Kate Williams, DRCOG 
Krista Flynt, CDOT 
Lisa Streisfeld, CDOT 
Lily Lizarraga, CDOT  
Lou Davenport, Iron Stride Solutions 

Manolo Platin Morales, Drift 
Maria Eisemann, CEO 
Mary Marchun, The Capstone Group LLC 
Matt Frommer, SWEEP 
Meegan Wood-Trombley, Enterprise 
Melissa Rary, CDR and Associates 
Michele Scheuerman, CDOT 
Morgan Cullen, CML 
Nick Farber, HPTE 
Peggi Oklye, Amazon 
Piper Overstreet-White, Uber 
RJ harrington, National Car Charging 
Robert Williams, Orrick Law Firm, Getaround,  
Scott McCarey, Boulder County 
Shoshana Lew, CDOT 
Simon Logan, HPTE 
Sophie Shulman, CDOT 
Stanley Young, NREL 
Steven Douglas, Auto Alliance  
Suzette Mallete, NFRMPO 
Sydney Lund, CDOT 
Timothy Kirby, CDOT 
Totsy Rees, Enterprise 
Travis Madsen, SWEEP 
Will Toor, CEO

 

Item 1: Introductions and Updates (CDR) 
Welcome and introductions  
Stakeholder working group was welcomed by Jonathan Bartsch.  
 
Adoption of Meeting Notes from August 19, 2019 (See Attachment) 
The meeting notes were adopted.  
 
Updated project schedule 
Draft Report Outline 
Jonathan Bartsch - Legislation required that we make recommendations. Looking to the stakeholder 
working group with decisions on the recommendations we will be giving. Remember that a full 



Stakeholder Working Group for 2019 Emerging Mobility Impact Study – Meeting Notes 
Meeting #3 September 26, 2019 9:00 am- 12:00 pm 

CDOT HQ, 2829 W. Howard Place, Denver, CO 80204, Auditorium 
 

2 

agreement is not expected or anticipated. In the end we want to make sure to capture differing 
perspectives in order to provide this information to the legislature. Today we will receive a literature 
review, an update on the fee structure, talk about modeling efforts, and craft a recommendation on fee 
structures. Additionally, we will examine health requirement certification, along with getting the 
working groups opinion on this topic.  
  

Item 2: Literature Review (Ashley Nylen, CDOT)  
Literature Review Updates 
Ashley Nylen gave an update on the literature review from Dr. Miller. The update included:  

● Regarding peer to peer car sharing, the research shows that deployments started 20 years ago, 
the newest one in Colorado started in Boulder. Several models emerged taking ownership from 
consumer to the Original Equipment Manufacturer (OEM).  

● Many cities have an active peer car to car share legislation. Rental cars are expected to grow by 
0.6% in the next few years.  

● Many cities and states have a fee around rental cars via bookings or another type of fee. 
● Recommendation is to take a look at the literature review and the appendices for literature 

reviews.  
● Thank you to Colorado State University for conducting this literature review.  

 
Respond to questions 
No comments on this section were made.  
 

Item 3: State and City Inventory of Fee Structures (Lily Lizarraga, CDOT & S 
Curve) 
Update on Fee Structures in Other Cities and States for Taxi, TNC, Rental Car, Peer Car Share, Non-Peer 
Car Share and Residential Delivery 
State and City Inventory of Fee Structure  
Sophie Shulman - Discussed the schedule that we need to deliver the report to the legislature. Today we 
are talking about the fee structures and modeling effort. We have one more full committee meeting to 
provide feedback before the recommendation is made to the legislature. We have scheduled a webinar 
before November 1st. When the recommendation is submitted, this is not the end of the conversation. 
In January, there will be a public hearing about this legislation. I appreciate the time that everyone has 
put into this effort and will continue to put in over the next couple of months.  
 
Jonathan Bartsch - We have also been doing an inventory of state and municipal fee structures. You 
have seen and been provided the draft regarding that.  
 
Lily Lizarraga - We sent out a Google link this morning with today’s update on the state and city 
inventory fee structures, along with a PDF version of the updated TNC state document. With the help of 
S Curve strategies, we have updated these documents with state and nation wide EV incentives. This 
shows different fees from across the state. You can see the two dollar fee per day in Colorado on the 
receipts presented for rental car companies. Photos also show the fees on a TNC trip from New York to 
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New Jersey, when you drive across a certain bridge. We looked at fees from across the country related 
to TNCs and taxis.  
 

Item 4: Health Certificate Requirements (CDR & Ashley Nylen, CDOT) 
Review Requirements for Drivers 
Jonathan Bartsch - We have not had this conversation in the sub-committee yet. What we want to do is 
to get the impact and consideration from the stakeholder working group. 
 
Ashley Nylen - This is based off of the conversations within the Safety sub-committee. The medical 
requirements for TNC drivers differ across the state by different modes. We focused the table on driver 
requirements and you can see the difference between each. We know that there might not be equal 
comparison on this data. These medical requirements show if the driver is medically fit to drive. 
 
Jonathan Bartsch- Please look over the document and ask questions and then provide feedback 
regarding the medical certificate.  
 
Jake Swanton - This medical requirement only applies to Lyft and Uber in different ways. From Lyft’s 
point of view, regarding the medical certificate requirement, is that Colorado is the only state in the 
country that requires drivers to obtain a medical certificate from a medical provider in order to drive a 
TNC. The other two places that require this medical certification are in self administered tests for people 
to say that they are medically fit to drive. I think the reason why we have this is because we were one of 
the first states to adopt TNCs. Is there a problem we are trying to solve by having this medical certificate 
requirement? The impacts of the requirement are great. In Colorado,  Lyft pays for a nurse practitioner 
in Denver. However, elsewhere in the state, we do not have the resources to pay for a nurse to do this 
work. We see driver onboarding (in time) at two to three times higher in Denver than compared to other 
rural areas of the state. Compared to the country, we see half of the drivers in Colorado urban areas 
compared to rural areas throughout the state. For us, there is no documented safety benefits by having 
this document. But, there are big impacts on the drivers 
 
Piper Overstreet-White - Thank you Jake. Yes, this requirement is very unique to Colorado.  
 
Jonathan Bartsch - What problem is this requirement trying to solve?  
 
Jake Swanton- From Lyft and Uber’s viewpoint, the medical requirement limits drivers in urban areas. 
Our drivers are not professional. Over 90% of drivers drive less than 20 hours a week. The state of 
Colorado has already certificated people to drive through a vision test. The process could not even be 
requiring aliments. The person could easily fill out this form without the help of a medical provider. 
 
David Spector - When the TNC regulation and legislation was adopted, the health certificate was very 
well discussed. This is something that has been talked about robustly. Therefore, there is a lot of 
information on this from the legislature  
 
Jonathan Bartsch - That is a good point. The legislation within SB 19- 239 has asked us to reexamine this.  
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SWG recommendation to include in the report 
Greg Fulton - When we look at safety, we look at insurance providers. When we look at Amazon or 
Fedex, the requirements are subject depending on the size of the vehicle and they are subject to state 
regulations. Companies are also doing random drug and alcohol test on individuals. Carries have policies 
that ban drivers of trucks over 26,000 pounds from using a handheld phone. There are a number of 
these elements within that category regarding the regulations. This costs more for the company to 
operate, but they do it because they think it is safer for their operations. 
 
Lou Davenport - What is the point of the legislature regarding the medical background checks? Our 
committee in general or Charles Meyer can add something. We do not have enough information in our 
group to make a strong argument or case one way or the other.  We need more data on how something 
like the medical fitness test actually impacts safety. We also need to compare more than just that. We 
need to address handheld devices and other elements that are impacting safety. We need to look at this 
holistically on what adds to safety. Our committee can’t make a recommendation other than to study 
other things in the future. 
 
Jonathan Bartsch - What I am hearing is the desire of the Safety Sub-committee to study and look 
further into the impact of the state regulation. We do not have enough information and we need to 
have this information in order to make an informed decision.  
 
Lou Davenport - What do we need in order to make a better informed decision? We do not want to do 
something that inhibits companies ability to compete in the market. No one mode should have an 
advantage based on the recommendation that we make.  
 
Will Toor- I have a question about the availability of data around the impact of the medical requirement. 
Is there information in the record where they debated this using information from the early state within 
the legislation? Have we been able to find information from the legislative record in other states?  
 
Ashley Nylen - We have not heard from other states about their records.  We have asked Lyft and Uber 
for data on the medical requirements impacting drivers ability to drive. We are happy to collect other 
data.  
 
Jake Swanton - With regards to other states and cities, only Honolulu, Hawaii and the state of Kentucky 
have this medical requirement. We have not gone back to see the conversation within the legislature 
regarding why this was required. We have received Ashley’s request to ask about this. We do not have 
much data because all Lyft drivers in Colorado need to have that medical certificate in order to drive.  
 
Kate Williams - When you are looking at safety,  we need to look at overall safety. Many people have 
either Lyft or Uber rides as their only modal option. If there are less Uber and Lyft drivers due to this 
required medical certificate, it can damage the quality of life for those people who depend on this 
transportation as a whole. We are trying to help TNCs get more drivers in rural areas in order to help 
older people have access to modal options.  
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Jonathan Bartsch - What was the conclusion from this group?  
 
Jake Swanton - If this group is working to make Colorado a better place as a whole, then we should allow 
the requirements that are similar to other states. Having a very basic medical visit in Denver is fine, but 
the rest of the state this is not, due to lack of health care or medical care opportunities.  
 
Jeff Cleeland - While we are examining that the medical requirement might be too much for a TNC, 
there should be something a little harder to get than just signing up. It should be a little more 
monitored. 
 
Bruce Abel  - I think it might seem easy to look at requirements as overkill. We should not look at the 
Commercial Drivers License (CDL) requirements as being a guideline. I think something over and above 
what is needed to get a driver's license is necessary. 
 
Jonathan Bartsch - What I am hearing is that we need to have something that is more than drivers 
license, less than CDL license.  
 
Jake Swanton - Yes, we are also agreeing to remove the barriers for drivers. 
 
Lou Davenport  - We need to get more data on benefits. Regarding rural Colorado, we need more data 
on how TNCs have impacted impared driving might play towards the case. We don't have data on late 
night trips. 
 
Sophie Shulman -  Do we have data on the impacts of DUIs? 
 
Jake Swanton - We can provide that data, but it is not specific to Colorado. 
 
Greg Fulton - We may need a different drivers licenses and subject to a different test to be able to drive, 
in addition to drug and alcohol tests. Overall we could create a safer environment, regarding something 
we have policy and requirements from the federal level.  
 
Lisa Streisfeld - One piece of data to look at is TNC crash rates in other states that do not have a health 
certificate to compare to the crash rates in other states that do have the medical requirements. Would 
Lyft or Uber be willing to provide us with that information? If the crash rate is the same in Colorado and 
other states, then this medical certificate is not providing any more safety. The second piece of 
information that would help us is how many drivers are turned away from not meeting the health 
requirements. We do not know this information. That is why the sub-committees are having a hard time 
making a recommendation.  
 
Jake Swanton - On the latter topic, the medical certificate is a form that is signed. We are not able to see 
the turn away rate. We have been trying to figure this out to show that this medical requirement is 
having an impact.  
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Lisa Streisfeld - How does Colorado compare to the other states? 
 
Jake Swanton - We also need to compare Colorado to other similar states.  
 
Sophie Shulman - Do you have data from people who are turned away from the medical requirements 
process? 
 
Jake Swanton - No.  
 
Jonathan Bartsch - What I heard is a desire to look beyond the license requirement that would promote 
safety. The concern about the impact to access TNCs in rural areas as a result of the medical 
requirements. Also, we would like to look and consider the available data which is the track record of 
the discussion that we have had so far. Any other stakeholder working group comments on your 
perspective on this issue?  
 
No other comments were made from the attendees in the room or on the phone.  
 

Item 5: Modeling (Chris Primus, HDR and CS) 
Modeling data, assumptions, methods  
Vehicle Miles Traveled 
Emissions Generation 
Christopher Primus  - We are looking at preliminary results that we have come up with so far. We are 
looking at estimates of impact on certain providers along with the 2017 baseline numbers from today. 
As we speak, we are working on 2030 numbers. The focus of the modeling is on the six providers from 
the legislation. We have updated the language of these six providers to make them more consistent 
overall. 
 

The primary tool that we have is the CDOT Statewide Travel Demand Model called State Focus. 
Travel demand turned this tool into trips that travel across different networks. One output is 
roadway miles. An activity-based active model that is sophisticated as this one has a variety of 
features and outputs that identify different types of travel. This model includes cars, trucks, and 
TNCs and different modes, like transit. 
 
A couple of quick snapshots of some of Colorado’s statewide transportation were provided. The 
model shows the highway and transit networks from throughout the state as well as transit 
routes. The model also looks at daily values of VMTs on the roadways by type. For five of the six 
providers, it does not include these directly. For the other providers, we are using an off-model 
approach and spreadsheets to estimate the number of trips and trip lengths. The primary effort 
is to look and search for data around the type and nature of the trips by these providers. We 
have made inquiries to local providers requesting their data. The non-disclosure concerns have 
been heard and CDOT is working to address those. The request is expected to be returned to the 
providers with an updated request in a few days. 
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David Spector - Are you going to provide an overview of the data into the Statewide transportation 
model? 
 
Christopher Primus - We are folding this into the Statewide numbers. More information was provided 
about data sources including household travel surveys, other surveys included driver surveys, published 
studies, and aggregate data from Chicago and NYC TNC data. We are looking to get more Colorado-
based state data as much as we can. 
 
Doug Rex - Is the TNC data incorporated into the Statewide model? 
 
Christopher Primus - CDOT has been working on incorporation that as a new feature. This was prior to 
the inception of the study. 
 
Doug Rex - DRCOG has data source based on surveys and other data elements from around the country. 
 
Christopher Primus - Emissions models take VMTs into consideration. This is focused just on the 
transportation sector, not on other sections that are emitters. There is a webinar for the working group 
scheduled for October 15th. During the webinar, we will explain the initial assumptions for each of the 
providers. On that webinar, we will explore this in detail. Another topic of the webinar that is changing is 
the results of scenario testing and imposing fees on these companies to test emissions and trip usage. 
 

Early results for the baseline VMT estimates were discussed. We want to get your reactions 
from the slides. For Colorado, all personal travel equates to 20,065,000 trips daily (personal 
travel only) and VMT daily is 124,741,000 miles. This is looking at VMT per day per residential 
travel. For 2017, there were five to six million people within Colorado. Data from the slide 
“Baseline VMT Estimate Today” was discussed with the stakeholder group. Being a 
transportation planner, I think that the number of average trips being 3.6 trips a day per person 
is a reasonable number. Midpoint is 50,000 TNCs trips per day, with about a 10 mile average per 
trip. This equated to between 500,000-600,000 VMT per day for TNCs. We would like to get the 
VMAs reactions to these numbers to gauge the accuracy. 

 
Lou Davenport - Why is the car rentals VMT much higher than TNCs? 
 
Christopher Primus - People are using TNCs for shorter trips while the car rentals might be for longer 
trips. 
 
Meegan Wood-Trombley – 70% of our car rentals (Enterprise) are for replacements.  So your data is too 
weighted for visitor trips, and the VMT associated with car rentals should be less 
  
Celeste Stagand - It looks like there is less than 1% of VMTs are related to TNCs. That is a very small 
number. What are we trying to solve with this fee? We are focusing a lot of energy looking at something 
very small. What is the insight into the larger goal of the Senate Bill? 
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Jonathan Bartsch - Your reactions is why are we focusing on this small number? 
 
Celeste Stagand - Yes 
 
Sophie Shulman - We are not just looking at TNCs, but other emerging technologies and companies. I 
can’t speak on anything other than what we are tasked with under SB 19-239. We are tasked with 
emerging mobility within the legislation. The 2030 baseline is how these changes are predicted to 
change our transportation system and how we will mitigate the impacts. We are not going to spend too 
much time on the money and fee aspect, since that will be discussed by the legislature. 
 
Lou Davenport - Is it correct to say that in general if any funding or fee comes out it is solely to mitigate 
the impacts of these emerging technologies? The fee has nothing to do with bigger transportation 
funding? 
 
Sophie Shulman - SB 19-239 specifically calls out infrastructure to support multimodal options and zero 
emission vehicles. 
 
Will Toor - One other question is if we look specifically at more congested areas, how do these numbers 
change? 
 
Christopher Primus - We will probably look at MPO areas. 
 
Will Toor - If we are looking at congested periods in our metro area, this might be higher in the metro 
area than throughout the rest of the state. 
 
Bruce Abel - I just wanted to follow up on Will’s comment about trip distance. Somewhere in the data 
and models are you using an assumption of average trip length than that date be called out special from 
TNC taxis and car share? I am sure that the companies have this data. Are there different trip lengths 
within different parts of the county? 
 
Christopher Primus - We will provide our assumptions of the average trip lengths at the Webinar. 
 
Lisa Steisfeld -For example, the number of TNC trips at Denver International Airport is approximately 
13,000 per day.  
 
Travis Madsen - Companies could introduce automated vehicles in the roadways in the next 10 years. 
This could increase the total TNCs drastically. We need to look at social and environmental goals. 
 
Christopher Primus - We are looking at an increase of percentage shared. 
 
Jake Swanton - Looking at 2030 given than our company has aligned goals with transportation as a 
service. We would love to see automated vehicles on the road in order to better manage roads and 
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VMT. When looking at airports for a proxy for other parts of the state, we think about it much differently 
than getting around different parts of the states. 
 
Christopher Primus - Offered a quick look at associated emissions estimated. Falls in line with VMT for 
the state total. The correct number for taxis is 49 tons of CO2e per day. State total is much closer to 
VMT should be 3.5% for the providers. CO2 equalization tons are shown in another chart. 
 
Greg Fulton - There is a trade-off with residential delivery? For example, you have five items coming 
from Amazon means that the customer does not need to take a trip to the store. Do we have something 
showing that bundling packaged would reduce VMTs? 
 
Christopher Primus - Deliveries are not actually trips - they are the number of deliveries and not just 
trips taken. You notice that the VMT is similar to the number of deliveries. The distribution trucks go 
from the distribution warehouse into neighborhoods and make multiple trips within this area. 
 
Greg Fulton - If I go to five different stores to get the five things, that is more VMTs than if the carrier 
brought all five things to your house in one delivery. The carriers usually have better vehicles than 
residents, which is better on emissions. 
 
Lou Davenport - This is such a small percentage. If the big picture goal of the study is to promote 
electrification and other CO2 reduction emission technologies, the percentage in this table compared to 
the other TNC needs to be much higher. What will the transition into TNCs be from now to 2030? If it is 
not a big increase, then maybe we are focusing on the wrong thing. 
 
Sophie Shulman - CDOT and CEO are working on a lot of other efforts to provide VMT reductions and 
support zero emission vehicles. Even though we are spending a lot of time on this, we are doing a lot of 
other work in those areas as well. 
 

Item 6: Freight Advisory Council (Greg Fulton) 
Role of FAC 
Greg Fulton - We are coming together to establish recommendations and policies to advance freight 
movement within the state. In SB 19-239, we are charged to give some recommendations. This is a very 
growing business out there. It is very focused on healthcare and medical distribution. A lot of people 
receive medical supplies through the mail, and this is especially important for elderly people who do not 
have the ability to drive. This is also important for young people who do not choose to have a vehicle. 
Residential delivery is a mature industry for us. Home delivery has been going on for well over 100 
years. People focus a lot on the Amazon side of delivery, however there are a host of other folks and 
companies that go into the home delivery process.  

 
When we talk about fees there are a number of fees embedded into this. Here are a host of fees 
and even local fees. In terms of drug or alcohol testing and high insurance, these are embedded 
into this process. If your entire business is in transportation, then you will become more 
efficient. The costs are slim, at only 4%. We have route optimization software. One half of the 
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delivery costs are associated with the last half mile of the delivery. Home delivery companies 
and the smart EPA program tracks emission reductions. We assume that these deliveries are 
adding additional VMT onto the roads. The reality is, in some cases, these home deliveries result 
in less VMT..  
 
One way to help reduce VMTs and emissions is to work with customer behavior. If people 
bundle their packages, then it will be more efficient for customers, because delivery companies 
can bundle these packages. We are doing various initiatives to reduce VMT. We do not want our 
delivery drivers to be in that congestion. We want to reduce VMT to reduce our carbon 
footprint, because the costs motivates us to do this. We also are supporting the availability of 
delivery parking. With the large apartment complexes and offices in downtown spaces, parking 
is limited. We are going to need more delivery drop off zones, if there are less parking spaces 
available. We are looking into electrification and drones. We welcome any incentives and we are 
an industry that is monitored. We are an EPA smart member and that is a successful program 
from the EPA. Delivery in Colorado is a fast and growing market, but it also cuts back VMTs. The 
Freight Advisory Council is tasked to look at this information. We are working on the last mile 
and looking to this group for how we go about this. I am happy to answer any questions.  

 
Jonathan Bartsch - Part of the recommendation is to receive information from the Freight Advisory 
Council.  
 
Greg Fulton  - We have a monthly meeting. We have discussed the elements on this and this is a short 
window to come up with the recommendation on this. The reality is that we don't want to have an 
impact on seniors or other adverse effects within this process. We do have some other ideas we can 
bring further. We are working on this and are happy to provide any other information on this  
 
Recommendations for Study 
No questions were asked.  
 

Item 7: Sub-Committees Compiled Draft Recommendations (CDOT) 
a. Sustainability:  Incentivizing Vehicle Electrification and the Adoption of Other ZEVs 
b. Natural Environment Impact and Emissions Analysis 
c. Congestion Management:  Incentivize Shared Ridership and New Mobility 
d. Social Impact and Equity Analysis 
e. Safety  
f. Fee Structure for Commercial Transportation Vehicles and Transportation Network Companies 

 
Ashely Nylen - These recommendations are drafts. We wanted the committee to discuss what is 
discussed in the sub-committees. Please note if anything was displayed incorrectly. This is in the Google 
folder online and also in front of everyone.  
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Jonathan Bartsch - We want to give a few moments for people to review the draft recommendations. 
We want to know if anything is misrepresented and secondly we want to get feedback or concerns on 
the substance of the content.  
 
Five minutes were given to the sub-committee group to review the information and to talk with a 
neighbor.  
 
Will Toor - The set in the congestion management area seem like general TDM recommendations 
instead of focusing on the emerging mobility options on the Senate Bill.   
 
Jonathan Bartsch - I think that these might be a little more general for congestion management.   
 
Bruce Abel - Would it be appropriate to add that one of our recommendations would be fees directly 
linked to setting off impact of congressional air quality fees? Could fees offset negative impacts, by 
promoting and providing carpooling? 
 
Jonathan Bartsch - With the offsetting, we might be able to offer offsets to employers who incentives 
this.  
 
Will Toor -  Was there any discussion within the shared group to incentive these shared platforms? 
 
Jonathan Bartsch - One question was how can companies promote shared ridership. We want to 
evaluate the recommendations at a high level. What are we looking for at a high level? 
 
Will Toor - Interested to see that this will be an area where the revenue generated would be approved 
to go into TDM programs. Also think about incentivising multiple passenger trips within the fees.  
 
David Spector - When you look at congestion management as a sub-committee and stand alone, we are 
trying to take the things that we broke out back up to a different and bigger umbrella. There are 
question and pull factors. One fee might help with congestion management and might not help on social 
and equality side. How do we go from stand alone recommendations to the bigger level? Some of these 
recommendations might accomplish one goal but at the fault of others. 
 
Jonathan Bartsch - After this, the sub-committee will go into more depth on this to incentive and think 
about different recommendations. A lot of work has gone into this up to this point. How does everything 
fit together to come to a certain set of recommendations? To be determined is where these 
nominations go together as a sum.  
 
Sophie Shulman - I don't think that a fee structure will solve all the problems and concerns. This provides 
a framework to evaluate what fee structures will meet the intent of the legislation. 
 
Elise Jones - Do we have to prioritize which principles are more important? Or can we have a different 
fee structure? 
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Jonathan Bartsch - Given that the fees need to be rolled together, are there concerns on the individual 
level of these? What red flags and concerns are seen? We need to integrate and share as regulations to 
the fee structure.  
 
Lou Davenport - Inconsistency of the fee structure and how we will charge a fee. What data do we need 
to have is the priorities. Some fees are focused on who should and should not be changed while others 
talk about how the money should be spent.  
 
Matt Frommer - This is not the holistic version of the recommendation, but just the fee.  
 
Bruce Abel  - It would be important to address sub-committee  recommendations. We did have a 
conversation about how to use fee structures to incentive shared rides. Fee structures should allow for 
the incentives of shared rides. If a fee is imposed, it should not eliminate share rides. 
 
Sophie Shulman - I like Matt’s suggestion of the recommendations to separate the fees and where the 
fees go. We should try to get to some categories, if possible. 
 
Jake Swanton - Is this a complete list? Is it helpful to incentivize 40-50 MPG (miles per gallon) vehicles as 
we get to EVs? 
 
Jonathan Bartsch - It is not just all about EV, but EV light.  
 
Lisa Streisfeld- I wanted to get to Sophie’s point. This is just a summary of the outcomes so far. We 
wanted to hit all of the goals set within SB 19-239. Each group will have a memorandum of all of the 
recommendations to be provided to the stakeholders. This would provide a good stage as we look into 
the fee structures. We wanted to give a sense of what has happened in the initial meetings and sub-
committee meetings, and then bring that together. You have been given access to each of the sub-
committee materials so that everyone can see all of the information that each of the sub-committees 
are provided. The Social and Equity Sub-Committee did a gap analysis and looked at transit needs based 
on the census and what different providers are offered within these different regions. You can see some 
regions do not have mobility options. For providers, if we have something wrong, please let us know. 
There are some mobility options available within the state and some areas which do not have access to 
these different mobility providers.  
 
Greg Fulton - When we look at fees, we look at efficiency of the fees. I caution if we look at a fee for 
vehicle miles that is very complicated to calculate. How do we make sure we don’t have a tremendous 
amount of authority of these fees?  Where is the low, medium, and high income assessed for packages? 
If this is a self definition, is it by who ordered the package or where the package is coming from?  
 
Travis Madsen - Natural Environment Impact and Emissions Analysis Sub-Committee - We did not think 
about how hard this fee would be to implement. It should be structured to reduce emissions and to 
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increase shared ridership. We should look at the fee structure to reduce emissions and then see how it 
is best to spend the money.  
 

Item 8: Fee Structure and Exercise (CDR & Nick Farber) 
Fee Structure Alternatives 
Fee Schedules 
SWG Recommendations 
Nick Farber - Fee Structure Sub-Committee progress - We have discussed research and evaluation of test 
fees. We went through different areas that we could impose a fee on. Last week we looked at feasibility 
to implement the fee on government and business. Fees align with the goals of SB 19-239, and we can 
also module these and assess the outcome of that. We broke down the fees into vehicle type, by the 
time of day, by location, and by air quality conformity. We then looked at this by peak hour, non peak 
hour, rural and urban. Feedback was mileage based, fee as a percentage of transaction, and a flat fee. 
We then looked at how difficult it is for these to be implemented along with the feasibility of 
implementing the fee. The fee structures were elevated above revenue generation, fragility, and the SB 
19-239 goals. 
 
Sophie Shulman - These numbers on the fee suggests key considerations are our initial considerations 
and are not yet done.  
 
Nick Farber - Residential delivery would have to pay more. 
 
Sophie Shulman- One complication is that for the third recommendation, the fee could be on the 
mileage of the trip or the total mileage per driver. 
 
Jonathan Bartsch - Is this accurate? Are there other things that we missed? Does anyone have any 
comments related to the fee structure? 
 
Travis Madsen - Mileage is the most proportionally related to emissions and would have the most 
impact on emissions emitted per mile.  
 
Nick Farber - We could have different fee structures based on the mileage user fees. Also could be 
related to what type of vehicle or time of day. We can drill down much deeper on this.  
 
Steve Douglas - Regarding the mileage fee, my interest is VMT but the real focus is emissions and 
congestion. I think that the mileage fee could fall short on the size of the vehicle or the amount of 
passengers in the vehicle.  
 
Matt Frommer - On the fee structures we talked about is putting a feasibility into SB 19-239 and the 
revenue per each of the different transportation providers. 
 
Jonathan Bartsch - Looking at the feasibility per provider. 
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Jake Swanton - One example that might be counterintuitive. A company like Uber is more incentivized to 
have the quickest commute. Maybe if the commute goes a little farther, but goes through an area 
without congestion, this could save on emissions. Putting a mileage fee would disincentive this feature. 
 
Doug Rex - Does the similar to implement have to do with feasibility and the providers getting a five? 
 
Jonathan Bartsch - Yes, that would be true. 
 
Celeste Stragand  - One thing that we addressed is equity, with lower income people living further away 
from the city center. If a mileage based feed was included, this could put a lot of pressure on these low 
income folks.  
 
Greg Fulton - Do we count mileage on a private roadways as well? We are sometimes having to circle 
around a city block three times to find a parking space downtown, because there is no parking. I think 
that mileage based is a much more difficult fee to impose.  
 
Nick Farber - Discussed the percentage of a mileage based fee, the percentage of transaction fee, and 
the flat fee. This information was discussed amongst the sub-committee.  
 
Travis Madsen - There is a potential to use the fee to provide a net positive benefit. We need to take a 
close look to inactive the fee to make sure that this happens.  
 
Shoshana Lew- The last item on the list ‘Fee is imposing ...” Can folks talk about the thinking behind this?  
 
Jake Swanton - I am not sure what this is. We want to make sure that no fee is disincentivizing us to 
bring EVs to the market. Any fee will disincentivize us to bring EVs into our business.  
 
Travis Madsen - If we control the fee on these companies, then we can unlock the efficiency and saving 
on these.  
 
Shoshana Lew - I am not sure if I agree with that. It is not mutually exclusive. In the regulatory space, we 
can impose some costs and also impact some technology. 
 
Bruce Abel - Would any of the fees disadvantage rental car companies because they already have a fee?  
Would any of these fees on emerging mobility providers be a disadvantage because it is a new piece? 
 
Jonathan Bartsch - To clarify what we are doing is summarizing the discussion and getting feedback. 
 
Lou Davenport- Would the mileage disadvantage rentals more? A rental car would have more miles per 
transition than a TNC.  
 
Meegan Wood-Tromnley - The mileage is a lot harder for the car companies to keep track.  
 



Stakeholder Working Group for 2019 Emerging Mobility Impact Study – Meeting Notes 
Meeting #3 September 26, 2019 9:00 am- 12:00 pm 

CDOT HQ, 2829 W. Howard Place, Denver, CO 80204, Auditorium 
 

15 

David Spector - If you're getting a fee from something, then it might be an advantage. Any fee will also 
bring benefits. The fact that the committee is not designed to talk about how these revenues will be 
spent, creates a hard connection to where the fees will go. We need to think about where the fees will 
go toward helping the social good.  
 
Jonathan Bartsch - The last time we had talked about this we said it was hard to have this conversation 
about fees because we did not know where the fee would go. 
 
David Spector - Maybe this goes into the report to show how it was hard to make the best 
recommendation with the absence of where the fee goes. This should be a part of the report. 
 
Sophie Shulman - There is some guidance on using this for infrastructure in the SB 19-2239 and how 
these fees will be used based on the goals provided.  
 
Greg Fulton - If we do it on the purchase itself for deliveries, if it is on the price of the fee or is it from 
the cost of the delivery. Where is the point of the transition? Does it come back on the rails or in the 
company that is providing the fee?  This is problematic from our side. We have free delivery from 
Amazon and other places, which would make these fees even more challenging.  
 
Kate Williams - One of the reasons that we have the sub-committee is to look at the feasibility and what 
the fees goes toward. But we need to look at who provides the TNC rides, who the drivers are, who uses 
those rides, and the quality of those things. As we move forward, we need to look at the 
recommendations from various subcommittees and how those recommendations offset each other. I 
would like all of us to take a look at what goes hand in hand and what cancels eachother out.  
 
Steve Douglas  - It seems like some of these fees would be hard to accomplish versus how well the fee 
meets the goals of SB 19-239.  
 
Jonathan Bartsch  - We have a poll going around that will show the feasibility of the recommended fees. 
 
Steve Douglas - I am not sure that some of the fees can be broken out by the feasibility and the goals for 
SB 19-239. 
 
Kristin Sullivan - If we make fee adjustments on the different fees, we could also have a flat fee that is 
adjusted per the fee. 
 
Elise Jones  - What is taken away from the extremely difficult or the relatively difficult. Is the number 
five on the poll good for achieving the goals or is five simple?  
 
Jonathan Bartsch - The higher the number represents that the fee better accomplishes the goals of the 
SB 19-239 goals.  
 
Elise Jones - I would suggest making the chart more clear.  
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Steve Douglas  - Does a mileage based fee really improve air quality? For example, you could have a 
Prius with three passengers versus a fee for an SUV with one passenger. If these get the same fees, then 
how is that equal for air quality improvements? 
 
Shoshana Lew - We need to be thinking about what gets the most bang for the buck and if we are going 
to be able to practically implement something.  
 
Bruce Abel - Are you looking at the broad category for the trip of the fee and assume that the fee would 
provide incentives or disincentives for the behavior? 
 
Jonathan Bartsch - Yes, the fee structure would be tailored with categories depending on the fee 
structure.  
 
Matt Frommer - Why would the transaction fee be any more difficult than the mileage based fee? 
 
Information obtained from the polled responses  
Which fee scenario option is the easiest to administer? 

● Mileage based fee 
● Percentage of Transaction fee  
● Flat fee  

 
What fee structure option best meets the goals and objectives of SB 19-239?  

● Mileage based fee 
● Percentage of transaction fee  
● Flat fee  

 
Jonathan Bartsch - Let's talk about the mileage based fee and how this meets the goals. 
 
Travis Madsen - Similar that this one is the most popular one to emissions and directly related to VMT. 
 
Steve Douglas  - Best of those three options. 
 
Kate Williams - I think that what we are seeing is the mileage based fee meeting most of the criteria and 
motivating people to not drive unnecessary miles. 
 
Jonathan Bartsch - The privacy concerns on tracking miles was heavily raised. 
 
Shoshana Lew - We could easily imagine how any of these could be possible without compromising 
privacy. 
 
Lou Davenport - Any discussion on the combination?  
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Nick Farber- Yes there was. It can also depend on industries. Might be more reasonable to have a flat fee 
on one and a mileage fee on another. Combination might be different depending on the industry. 
 

Item 9 - Public Comment  
No public comments were made. 
 

Item 10 -  Next Steps (CDR)  
Proposed Webinar for October 15th to share modeling scenarios of fee structure 
Webinar for modeling on the 15th of October from 3:00 - 4:00 p.m.. 
 
Review agenda for SWG meeting #4 on October 24th 
Subcommittee meetings offer a useful impact to the recommendation to the legislation.  
Next scheduled meeting is on Thursday, October 24 from 1:00 - 4:00 p.m. at CDOT HQ/R1. 
 
Jonathan Bartsch - Expect outreach from the team to make sure that we are able to communicate the 
way we planned. Acknowledged all of the CDOT and Colorado Energy Office putting in all of the work. 
Thank you to the stakeholders for their participation in this group.  
 
Shoshana Lew  - Thank you to everyone for coming to work on this.  
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Agenda
ITEM TOPIC TIME

1 Introductions and Updates
(CDR)

• Welcome and introductions 
• Adoption of Meeting Notes from August 19, 2019 (See Attachment)
• Updated project schedule
• Draft Report Outline

9:00 to 9:10

2 Literature Review 
(Ashley Nylen)

• Review updates to Literature Review
• Respond to questions

9:10 to 9:20

3 State and City Inventory of 
Fee Structures 
(Lily Lizarraga & S Curve)

• Update on Fee Structures in Other Cities and States for Taxi, TNC, Rental Car, 
Peer Car Share, Non-Peer Car Share and Residential Delivery

9:20-9:30

4 Health Certificate 
Requirements (CDR & Ashley 
Nylen)

• Review Requirements for Drivers
• SWG recommendation to include in the report

9:30-9:45

5 Modeling (HDR & CS) • Modeling data, assumptions, methods 
• Vehicle Miles Traveled
• Emissions Generation

9:45 to 10:15
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Agenda (page 2)
ITEM TOPIC TIME

Break 10:15 to 10:25
6 Freight Advisory Council 

(Greg Fulton)
• Role of FAC
• Recommendations for Study

10:25 to 10:40

7 Sub-Committees Compiled 
Draft Recommendations 
(CDOT)

a. Sustainability:  Incentivizing Vehicle Electrification and the Adoption of 
Other ZEVs

b. Natural Environment Impact and Emissions Analysis

c. Congestion Management:  Incentivize Shared Ridership and New Mobility

d. Social Impact and Equity Analysis
e. Safety
f. Fee Structure for Commercial Transportation Vehicles and Transportation 

Network Companies

10:40 to 11:10

8 Fee Structure and Exercise 
(CDR & Nick Farber)

• Fee Structure Alternatives
• Fee Schedules
• SWG Recommendations

11:10 to 11:40

9 Public Comment 11:40-11:50
10 Next Steps (CDR) • Proposed Webinar for October 15th to share modeling scenarios of fee structure

• Review agenda for SWG meeting #4 on October 24th.
11:50-12:00
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Adoption of Meeting Notes 
from Second Stakeholder Working Group #2 Meeting 
on August 19, 2019 

4



Stakeholder Working Group Meeting # 1 June 28, 2019
Develop 6 Sub-Committees, Review Legislation

Stakeholder Working Group Meeting #2   August 19, 2019
Review Fee Structure in Other Agencies, Develop Criteria to Evaluate 
Alternatives 

Stakeholder Working Group Meeting #3   September 26, 2019
Review Health Certificate Requirements and Discuss Recommendations
Review Fee Structure Options and develop Rates, Discuss Possible Investments

Stakeholder Working Group Meeting #4   October 24, 2019
Prioritize Recommendations for Final Report Preparation

Recommendations and Report Due  to CDOT November 1, 2019

The project team takes 
recommendations and 

ranks against the 
criteria.

The project prepares 
draft report for 

Stakeholder Working 
Group review.

The project team 
begins modeling of 

existing conditions for 
vehicle miles travels 

and carbon emissions.

The project team takes 
comments and finalizes 

the report.

Updated Project Schedule

October 15th , 2019
3-4 pm

Modeling Webinar
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Review Draft Report Outline 
CONTENTS

EXECUTIVE SUMMARY

CHAPTER 1. STUDY BACKGROUND
1.1 Introduction
1.2 The Role of Senate Bill 19-239
1.3 Summary of Study Tasks
CHAPTER 2. EMERGING BUSINESS MODELS & PROVIDERS
2.1 Commercial Transportation Providers
2.2 Current Regulations
2.3 Current Fee Structures
2.4 Current Programs with Emerging Providers
2.5 Impact of Emerging Providers on the Way Coloradans Travel
2.6 Opportunities to Offset Impacts
CHAPTER 3. STUDY PROCESS
3.1 Stakeholder Working Group
3.2 Subcommittees
3.3 Stakeholder Working Group Protocols
CHAPTER 4. DATA COLLECTION
4.1 CSU Research
4.2 Additional Data Collection

CHAPTER 5. IMPACT ANALYSIS METHODOLOGY AND 
ASSUMPTIONS
5.1 Overall Approach
5.2 TNC
5.3 Peer to Peer Car Share
5.4 Non Peer to Peer Car Share
5.5 Taxis
5.6 Car Rentals
5.7 Residential Delivery
5.8 Summary/Takeaways
CHAPTER 6. FINDINGS BY SUBCOMMITTEE
CHAPTER 7. STUDY FINDINGS AND RECOMMENDATIONS
8.1 Information & Recommendations from Freight Advisory Council
8.2 Recommendations from Stakeholder Working Group
8.3 Next Steps for CDOT

Appendix A. SB-239 Legislation
Appendix B. CSU Research
Appendix C. Stakeholder Working Group
Appendix D. Subcommittees
Appendix E. Technical Memoranda
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Literature Review
Summary of Updates Regarding Peer to Peer Car Share Companies

Address Stakeholder Working Group Questions and Comments

Location on Shared Drive:

https://drive.google.com/drive/folders/1lxQ1pNsMU4WGvmKXZ0nqdq7DHdRcDEsJ
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Fee Inventory Results and EV Incentives
TNCs, Taxi, Rental Car, Peer Share, Non-Peer Share and Residential Delivery

•Reviewed 40 States, Cities, Airports
•A per trip fee ranges from  $0.10 to $5.72

• New York City:  $ 2.75/ride
• Chicago: $ 0.72
• Boston: $ 0.20
• Seattle existing:  $0.24 ($0.14/trip for TNC 

licensing and $0.10 to support wheel chair 
accessibility; 

• Seattle new proposal: $0.51 proposed  (pay 
for streetcar downtown and affordable 
housing  ($25 million over 5 years.) 

•A percent of fare fee ranges from 0.33% 
to 6%

•California has the most incentives for EV 
adoption

Lily Lizarraga and S-Curve

Location of Database  
https://drive.google.com/drive/folders/1lxQ1pNsMU4WGvmKXZ0nqdq7DHdRcDEsJ

https://docs.google.com/spreadsheets/d/1NsisESrAiOwoZ3QF9Mtf8o-7GAgpjzEfMIrDGb6RFoE/edit#gid=0
https://drive.google.com/drive/folders/1lxQ1pNsMU4WGvmKXZ0nqdq7DHdRcDEsJ
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The $20 charge from trips that cross NY to 
NJ is not displayed on the receipt.  The $20 
goes to toll charges and time and expense 
the driver incurs returning to their primary 
service area.

Example of How Fee in NY is 
Displayed on Lyft app
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10 States With the Highest Rental Car Taxes and Fees
1. Nevada: Estimated taxes and fees: 16.85%-$18.85%
Rental cars: 10% surcharge. There's also a 6.85% state sales tax and Clark and Washoe counties (home to Las 
Vegas and Reno, respectively) charge an additional 2%. 
2. Minnesota: Estimated taxes and fees: 16.63%
Rental cars: 9.2% surcharge. There's a 6.875% state sales tax plus localities can add as much as 2%, for an 
average combined rate of 7.43%.
3. Arkansas: Estimated taxes and fees: 16.5%
Rental cars: 10% surcharge plus 6.5% sales tax.
4. District of Columbia: Estimated taxes and fees: 16%
Rental cars: 10.25% surcharge on rental cars plus 5.75% sales tax. 
5. Rhode Island: Estimated taxes and fees: 15%
Rental cars: 8% surcharge plus 7% state sales tax.
6. North Carolina: Estimated taxes and fees: 14.95%
Rental cars: 8% surcharge. There's also a 4.75% state tax plus localities can add as much as 2.75%, for an average 
combined rate of 6.95%.
7. Tennessee: Estimated taxes and fees: 12.46%
Rental cars: 3% surcharge. There's also a 7% state sales tax plus localities can add up to 2.75%, for an average 
combined rate of 9.46%.
8. South Carolina: Estimated taxes and fees: 12.43%
Rental cars: 5% surcharge. There's also a 6% state sales tax plus localities can add as much as 3%, for an average 
combined rate of 7.43%.
9. Connecticut: Estimated taxes and fees: 12.35% + $1/day
Rental cars: 3% state surcharge on top of 9.35% sales tax. A $1 per day "tourism surcharge" is also levied.
10. Kansas: Estimated taxes and fees: 12.18%
Rental cars: 3.5% surcharge. There's a 6.5% state sales tax plus localities can add as much as 4%, for an average 
combined rate of 8.68%.

https://www.autoslash.com/blog-and-tips/posts/states-with-highest-car-rental-taxes-and-fees 11



USDOT 
Public Utility Commission under Colorado 

Department of Regulatory Affairs

Comparison of Requirements in Colorado
(Regulated by the Public Utilities Commission)

TNC – Transportation 
Network Companies

C.R.S. §40-10.1-601

• Valid Driver’s License & 21 
years old

• Independent background 
check

•Primary Driver Liability 
Insurance of $1M

•Health Certificate-driver is 
medically fit to drive

•Limit 12 hours of consecutive 
driving, cannot log in after 16 
cumulative hours; cannot log 
in more than 70 hours in 7 
day period;  

•Drivers are independent 
contractors

Taxis & Limousines
C.R.S. §40-10.1-202 & 302

•Valid Driver’s License
•Fingerprint based 
Background check

• Health certificate;
• Required Vehicle liability 
Insurance on file with PUC

•Hours of service limited to 
12on/12off (taxi); or 15 hrs. 
on duty/no more than 70 hrs. 
in 8 days  

• Taxi drivers are independent
contractors per C.R.S. 8-70-
140.5

Commercial Parcel and 
Package Delivery 

•Class C Commercial Driver’s 
License (CDL) (FedEx cargo 
van driver) or no CDL (UPS 
parcel driver)

•Safe driving record

Independent Contractor 
Package and On-Demand 

Delivery 

•Commercial vehicle 
insurance  may be provided 
(e.g. Amazon Flex)

•19 – 21 + or over with valid 
driver's license

Commercial On-Demand 
Delivery 

•NO Commercial Drivers 
License (CDL) required

e.g. - 3rd party Delivery 
Service Partner, 
establishment-based 
grocery or food 
delivery

e.g. - UPS, FedEx, 
DHL 

e.g. - Amazon, 
Flex, Grubhub, 
Postmakes, 
GoShare

Dr
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Modeling and Estimation Approach
Compile any and all observed data from Colorado operators

Evaluate national or other regional datasets for comparisons or starting points

Apply available modeling tools – include CDOT’s “StateFocus” travel model – to estimate travel 
patterns, travel changes, and emissions

Consider sketch planning and off-model estimation techniques to test broad policy 
considerations

Develop econometric models to test price and policy sensitivities

13



Baseline Model

 Vehicle-Miles-of-Travel and Emissions
 Baseline 2017 and 2030

 SB 239 Focus: Six Providers
◦ Transportation Network Companies
◦ Peer Car Share
◦ Non-Peer Car Share
◦ Taxi
◦ Car Rental
◦ Residential Delivery

14



Provider Definition Examples
Transportation 
Network Company

A company that relies upon a mobile application 
to pair drivers with riders, as defined in Section 
40-10.1-602 (3).

Uber, Lyft, Hop Skip Drive

Peer Car Share A car sharing company that enables individuals to 
rent personal vehicles to others

Turo, Drift, Getaround, Maven

Car Clubs: Non-Peer 
Car Share

A car sharing company that operates a fleet of 
vehicles for use by individuals 

Streetcar, ZipCar, Share Now, eGo, UHaul Car 
Share, We-Cart by Enterprise Rental Car, 
Connect by Hertz

Taxi A company that provides taxicab service, as 
defined in Section 40-10.1-101 (19)

Freedom Cabs, Super Shuttle, Curb, Metro 
Taxi, I am Yellow Cab, Green Taxi 
Cooperative

Car Rental A company that rents vehicles to individuals Enterprise, Avis, Hertz, Budget
Residential Delivery 
Services

A company that delivers goods to residential 
addresses with a vehicle having a gross vehicle 
weight rating under 14,000 lbs. 

Uber Eats, Door Dash, UPS, Fed Ex, King 
Soopers residential, Amazon Delivery 
Service Partner, AmazonFlex

Definitions of Providers

15



Statewide Travel Demand Model:  StateFocus
Input
◦ Roadway and Transit Networks
◦ Population and Employment Projections from the Colorado State Demographer

Output
◦ Trips by Mode by purpose
◦ Forecasts of:

◦ Roadway volumes
◦ Transit ridership on routes

 Stratifications include:
◦ Geographic Location
◦ Time of Day
◦ Vehicle type (cars, trucks, and TNCs)
◦ Vehicle occupancy

16



Statewide Highway and Transit Networks
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A zoom into the Grand Valley
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Model Outputs: All Day Volume On Each Road Segment- Pueblo

19



Off-Model

Estimates for five providers
Spreadsheet models

Estimates by provider type
◦ Amount of trips 
◦ Trip lengths

Limited available data
Inquiries to local providers

Estimated Daily VMT for 2017 and 2030

20



Data Sources for Emerging Transportation Providers 

Household Travel Surveys (NHTS, PSRC)
Other Surveys (intercept TNC surveys, driver 
survey)

Published Studies
Disaggregate Data (Chicago and NYC TNC data)
Locally Observed Data (PUC, DEN, Dept. of 
Revenue)

21



Emissions Modeling

•EPA MOVES Model

•Emission modeling system

•Mobile sources

•Criteria air pollutants, greenhouse 
gases, and air toxics

•SB 239 Focus: Carbon emissions

MOVES
(Motor Vehicle 

Emissions Simulator) 

Vehicle Miles 
Traveled  (VMT) 

by Vehicle Type & 
Functional Class 

(Road Type) 

Emissions 
Inventories for  
GHGs and CO

Source:  
Statewide Travel 

Model & Data 
from Sub-mode 
Providers and 

Research Fuel Type 
Fractions by 
Vehicle Type

National Defaults 
(climate, etc.)
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Overall Modeling Approach

Modeling Results 
Webinar for SWG -
October 15

OBSERVED
TRAVEL DATA & 

SOCIO-
ECONOMIC 
VARIABLES

StateFocus
Colorado Travel 

Model

Providers: 
TNCs

Off-Model Sketch 
Modelling Tools

Providers: 
Delivery, Rental, 
Car Share, Taxi

Fee Impact 
Scenarios

(2030)

MOVES 
Model

Emissions (CO2)
Baseline and 

Forecast 
Scenarios

Trips by 
Socioeconomic 

and Demographic 
Variables

FEE / FARE 
VARIABLES

Baseline VMT
(2017 and 2030)

ESTIMATED FEE 
DEMAND 

ELASTICITIES

Fee Impact 
Scenarios

(2030)
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Baseline VMT Estimates – Today
Initial Draft Estimates

24

2017 Trips and VMT

Emerging Mobility 
Submodes

Trips (Daily) VMT (Daily)
Share of 

Total VMT

Midpoint Low High Midpoint Low High Midpoint

TNCs 49,200 36,700 88,100 576,000 430,000 1,031,000 0.5%

Taxis 5,500 108,000 0.1%

Non-peer Car Share 2,000 13,000 0.0%

Peer Car Share 1,200 7,000 0.0%

Car Rentals 1 47,600 3,153,000 2.5%

Residential Deliveries 2 405,200 440,000 0.4%

All Emerging Mobilities 510,700 4,297,000 3.4%

All Personal Travel 3 20,065,000 124,741,000

Average VMT - Today

TNCs Taxis Non-peer Car Share

Peer Car Share Car Rentals Residential Deliveries1 Car rentals per day
2 Number of online purchases
3 Excludes truck trips and VMT



Baseline Emission Estimates – Today
Initial Draft Estimates

263

506

6
3

1441

258

Share of CO2 Equivalent
Tons/Day

TNC Taxis

Non-Peer Car Share Peer Car Share

Car Rental Residential Deliveries

2017 CO2e

Emerging Mobility Providers Tons/Day
% EM Provider 

Total
% of State 

Total
TNC 263 10.6% 0.5%
Taxis 506 20.4% 0.9%
Non-Peer Car Share 6 0.2% 0.0%
Peer Car Share 3 0.1% 0.0%
Car Rental 1441 58.2% 2.5%
Residential Deliveries 258 10.4% 0.5%
Provider Subtotal 2478 100.0% 4.3%
Statewide Total CO2e 57,000

25

2017 Emissions



Baseline Estimates – Today
Initial Draft Estimates

2017 CO2e
Emerging Mobility Providers Tons/Day % State Total
TNC 263 0.5%
Taxis 506 0.9%
Non-Peer Car Share 6 0.0%
Peer Car Share 3 0.0%
Car Rental 1,441 2.5%
Residential Deliveries 258 0.5%

Sum 2,478 4.3%
Balance of State (Vehicles) 54,522 95.7%
Statewide Total CO2e 57,000 100.0%

54,522

2,478

Share of CO2 Equivalent
Tons/Day

Balance of State (Vehicles) Sum of Emerging Mobility

2017 Emissions
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Break (10 minutes)

27



Freight Advisory Council
Greg Fulton
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September 2019

Emerging Mobility Impact 
Study

Colorado Freight Advisory Council



Emerging Mobility Impact Working Group

• Colorado Freight Advisory Council (FAC)
• Designated forum for business to advise the State of Colorado on transportation issues impacting the freight industry

• FAC Role in Emerging Mobility Impact Study
• SB-239 provides role for FAC to provide information on current and evolving practices for the residential delivery of goods

30



The Rise of E-Commerce
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Residential Delivery is a Mature Industry

• UPS founded 1907

• Royal Crest founded 1927

• Ryder founded 1933

• DHL founded 1969

• FedEx founded 1971

• Amazon founded 1994
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Fees are Already Embedded in Every Parcel

Interstate carriers are subject to Federal and state regulation
• Federal Motor Carrier Safety Administration regulates vehicle safety and 

inspections, driver safety and records, hours of service, insurance, and other 
requirements

• U.S. Dept. of Transportation imposes Uniform Carrier Registration fees for carriers 
in Colorado based on business type and fleet size

• State of Colorado requires stamp fees, vehicle registration fees, and business 
licensing fees

$

$
$

$ $

$
$ $
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Businesses Are Increasingly Efficient

Market forces encourage efficiency in an industry with tight margins, increasing consumer 
expectations, and shifting delivery patterns

• Optimizing delivery routes

• Ceasing left-turns

• Increasing shipment and
stop density

• Managing fleets for 
efficiency and fuel savings

• Automating hubs and 
logistics centers

½ of delivery costs 
occur in the last mile
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Significant Carbon Emissions Savings
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Home Delivery Can Be More Efficient
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Industry Is Adopting New Initiatives

Unilateral adoption of efficiency and sustainability initiatives across the parcel industry
• Sustainability and carbon neutral pledges

• Adoption of electric vehicles in fleets

• Off-peak hours delivery

• Alternative delivery programs

• Electric-bikes and urban delivery solutions

• Supporting parking availability and residential delivery policies

• Encouraging responsible and green consumer behavior 
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Progress Toward Carbon Neutrality
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Delivering for Colorado

• FAC is examining range of potential solutions

• Industry collaboratively working with public sector on actions and 
strategies

Questions?
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DRAFT Sub-Committee 
Recommendations

40

Sub-
committee Draft Recommendation 

Natural Environment Fee based on carbon emissions per passenger-mile (and package or weight mile) per vehicle
Natural Environment Zero-emission VMT standard - (Require an increasing percentage of miles traveled by covered fleets to happen in zero-emisson vehicles.
Safety Evaluate areas to improve hotspot pickup/dropoff locations to promote safety for all road users (peds, vehicles, freight, etc) 
Safety Better VMT analysis needed to better understand trips (congestion occurrence, replacement vs new trip, etc) 
Safety Add data on the crash form for driven for commercial purposes (TNCS, car shares, package delivery, and others) 
Safety Continue to promote research/innovation and provide infrastructure test beds as necessary/helpful (also for CV).
Safety Education to Colorado drivers on emerging technologies (ADAS, TNCs, etc) 
Safety Review regulations on hours of service between various commercial providers (TNCS, car shares, package delivery, and others) 
Safety First responder training program to deal with EV’s involved with vehicle crashes.
Safey Understand the safety impact of the medical provision 
Electrification Waived or reduced fee for ZEVs for any proposed fee for commercial vehcile trips

Electrification Policy reassessment timeline to assess need of any imposed fee at an appropriate date in the future (appropriate cap, sunset data, periodic assessment) 
Electrification Transportation Fare Transparency (Fare estimates should show the price difference between the cost of a trip in an ICE vehicle versus a ZEV) 

Social Impact & Equity
Fee structure should consider the ability of emerging technology companies to expand and grow in Colorado. The fees implemented should not hamper the 
development of innovative solutions especially for rural areas

Social Impact & Equity No fees should be applied to shared rides or rides provided by a wheelchair accessible vehicle.
Social Impact & Equity Fees should be reduced or eliminated where and when mobility options are limited, such as when public transit is less available.

Social Impact & Equity
Consider the equity of the fee structure on companies, on vulnerable and on underserved populations. These populations include the vehicle operators (the drivers), 
passengers (the riders) and E-commerce package recipients.

Social Impact & Equity Fees should be eliminated or minimized in transportation trips originating and ending in Colorado's opportunity zones and low-income communities 

Social Impact & Equity Fees should be eliminated or minimized for commercial delivery of groceries in areas that are underserved by grocery stores or deemed "food desert" neighborhoods
Congestion Mgt Expand voluntary employer transportation demand management (TDM) programs 
Congestion Mgt Explore mandatory employer TDM programs 
Congestion Mgt Examine other incentives to promote vanpools, carpools, and other forms of shared ridership
Congestion Mgt Continue implementing TDM strategies for construction zones and for special events
Fee Flat fee
Fee Mileage driven based fee 
Fee Percentage of transactions fee



Locations of Information for Sub-Committees
Expanded documentation for each 
subcommittee Documentation Link 
#1: Sustainability: Incentivizing Vehicle 
Electrification https://drive.google.com/open?id=1cTjjp9kMBCQ_V2x8LZ63Lzsn2fzfdImO

#2: Natural Environment Impact and Emissions 
Analysis https://drive.google.com/open?id=1yNVrZD4mSm9CP-CQyphXFuTKWv803DsV
#3: Congestion Management: Incentivizing 
Shared Ridership and New Mobility 
Subcommittee https://drive.google.com/open?id=1zZmhXjVepjon5d-qDhAVtbI3xnYIm3Fu
#4: Fee Structure for Commercial Transportation 
Vehicles and Transportation Network 
Companies https://drive.google.com/drive/folders/1A77tSrq_WgYfTO8PaJRvrxu5whb12lCX

#5: Social Impact and Equity Analysis https://drive.google.com/open?id=1uL-J9iwhxuZ4ZJTyvJZ3FdHf7kZ2qCtT

#6: Safety https://drive.google.com/open?id=13KF5MA3F026BZWEtqC7S7giJq4dQrfSZ41

https://drive.google.com/open?id=1cTjjp9kMBCQ_V2x8LZ63Lzsn2fzfdImO
https://drive.google.com/open?id=1yNVrZD4mSm9CP-CQyphXFuTKWv803DsV
https://drive.google.com/open?id=1zZmhXjVepjon5d-qDhAVtbI3xnYIm3Fu
https://drive.google.com/drive/folders/1A77tSrq_WgYfTO8PaJRvrxu5whb12lCX
https://drive.google.com/open?id=1uL-J9iwhxuZ4ZJTyvJZ3FdHf7kZ2qCtT
https://drive.google.com/open?id=13KF5MA3F026BZWEtqC7S7giJq4dQrfSZ


Updated Tech Memo on Gap Analysis

Location on Google Drive:

https://drive.google.com/drive/folders/1aLLKooitnx2v5UGKIorVBygOehD5Lrbt

42

https://drive.google.com/drive/folders/1aLLKooitnx2v5UGKIorVBygOehD5Lrbt
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Data from Social and Equity Analysis Sub-Committee
Location of Car Rental Companies by Metropolitan Planning Organizations and Transportation Planning Region 44



Fee Structure Discussion:  Nick Farber, HPTE

“What fee structure best meets the goals and objectives of SB 19-239?”
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Fee Structure Subcommittee Progress
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Fee Scenarios - Application

48

Vehicle Type By Time of Day By Location By Air Quality 
Conformity

Internal Combustion Engine (ICE)
Peak Hour Congestion Urban Non-Attainment

Non Peak Hour Congestion Rural Attainment

ICE & Zero Occupancy Vehicle (ZOV)

Peak Hour Congestion Urban Non-Attainment

Non Peak Hour Congestion Rural Attainment

Zero Emission Vehicle (ZEV) /shared
Peak Hour Congestion Urban Non-Attainment

Non Peak Hour Congestion Rural Attainment

ZEV & ZOV

Peak Hour Congestion Urban Non-Attainment

Non Peak Hour Congestion Rural Attainment



Fee Scenarios 
Subcommittee Feedback 
● Mileage Based 
● Percentage of Transaction 
● Flat 
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Fee Structure Key Considerations  

50

1 (Extremely difficult to implement) 5 (Relatively simple to implement)

Milage Based Perctange of Transaction Flat
State/Local Government 2 4 4
Providers 2 3 5
Improve air quality by reducing emissions 5 3 3
Improve air quality by advancing the adoption of ZEVs 3 3 3
Reduce congestion by reducing VMT 3 3 2
Reduce congestion by incentivizing shared ridership 5 3 4

Revenue Generation Model output (TBD)

Feasibility

SB 239 Goals


Sheet1



														Milage Based		Perctange of Transaction		Flat

										Feasibility		State/Local Government		2		4		4

												Providers		2		3		5

										SB 239 Goals		Improve air quality by reducing emissions		5		3		3

												Improve air quality by advancing the adoption of ZEVs		3		3		3

												Reduce congestion by reducing VMT		3		3		2

												Reduce congestion by incentivizing shared ridership		5		3		4

										Revenue Generation		Model output (TBD)



														Milage Based		Perctange of Transaction		Flat

										Feasibility		State/Local Government		2		4		4

												Providers		2		3		5

										SB 239 Goals		Improve air quality by reducing emissions		5		3		3

												Improve air quality by advancing the adoption of ZEVs		3		3		3

												Reduce congestion by reducing VMT		3		3		2

												Reduce congestion by incentivizing shared ridership		5		3		4

										Revenue Generation		Model output (TBD)







Mileage-Based

Challenging to administer

Difficult to track for rental cars, particularly when traveling or renting across state lines

Could cause confusion and potential double counting for TNC drivers that use multiple apps

Privacy concerns for drivers and users

Highly reliant on use of technology to track mileage - challenging for some industries

Addresses emissions considerations

Residential delivery vehicles will pay more because of lack of pick up/drop off locations (i.e. circling the block)
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Easiest to administer

Would disadvantage rental car customers due to other existing fees imposed

Percentage of Transaction   

For delivery of goods it is difficult to determine if goods were purchased out of state to determine cost 

For car rental, it is difficult to identify how many people are in a car and if shared rides have been motivated

52

Flat 



General Subcommittee Feedback  

53

Questions about responsibility for collecting fees

Fee structure combination options should be considered 

Revenue generated from the fee should be shared with local governments 

Ease of implementation is a key consideration for industry 

Consideration should be given to fees already applied to industry 

Fee is imposing costs to industry that don’t currently exist, and may make it more difficult to adopt ZEVs
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Public Comment Period

Jonathan Bartsch, CDR
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Jonathan Bartsch, CDR

Moving Forward and Next Steps
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Report on Colorado Senate Bill 19-239 
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HDR Modeling Webinar – SB-239 – 10/15/2019 
Attendees 

 
CDOT 

● Lisa Streisfeld  
● Lily Lizarraga 
● Aaron Wilson 
● Andrew Karisan 
● Simon Logan 
● Sophie Schulmann 
● Rose Waldmann 
● Krista Flynt 
● Erik Sabina 
● Nichola Farber 
● John Featherstone 
● Matthew Inzeo 

 
 HDR 

● Smith Hyung  
● Michelle Bina  
● Chris Primus  
● Chris Williges  
● Dallas DeFord  
● Thomas Rossi  

 
External 

● Melissa Rey 
● John Hennelly - Teamsters 
● Megan Wagner - UC Health 
● Daniel Hutton - Denver South TDM Association 
● Thomas Rossi 
● Melissa Young - AllState 
● Megan Wood-Trombley - Enterprise 
● Johanna Jamison - SHARENOW 
● Robert Williams - GetAround 
● Maria Eismann - Colorado Energy Office 
● Jenny Adler- Department of Revenue 
● John Emson - Colorado State Patrol 
● Piper Overstreet - Uber 
● Jake Swanton - Lyft 
● Meigan Wood-Trombley - Enterprise 

 



  
  

 
● Jim Moody - Colorado Contractor’s Association 
● Travis Madsen - SWEEP 
● Tom Ross - CS Cons 
● Matty Gross - Auto 
● Will Toor - CEO 
● Celeste Winnifred - Ford 
● Avery Turner - Capstone 
● Teamsters - woman - check 
● Diego Lopez - North CO Clean 
● Joshua Sperling - NREL 
● Alejandro Henao - NREL 
● Dustin Weigl - NREL 
● Adam Zerran - Governor’s Office 
● Christian Williss - Colorado Energy Office 
● Cammie Grant - Amazon and Enterprise Repre 
● Matt Fromer - SWEEP 
● Chris Hansen 
● Matthew Groves - CO Auto Dealers Association 
● Jennifer Brandberry - Brandberry McKenna 
 
 

Actionable Items 
 
● Travis Madsen has highlighted elements in the Natural Environment Impact technical 

memo that might be addressed through the findings of the modeling, and would like 
HDR to take a look. 

 
Agenda 

 
● To discuss the key modeling approach undertaken for the SB-239 study, and to review 

and explain the results - including the impact of fees upon emerging mobility industries’ 
trips, VMT, and emissions, and the state’s revenues. 

 
 
 
 
 
 
 
 
 
 



  
  

 
Notes 

 
Results from Modeling 

 
Limitations of the Data 

 
● These are draft modeling results and, given there was a tight timeframe in which to 

conduct the analysis, there are not a lot of details to explore as a result. 
● While various fee structures and scenarios were explored, we cannot possibly know 

what will ultimately be explored by the legislature. 
 
Types of Modeling 

 
● The data spans from observed data (highest degree of confidence, based on a clear 

point-in-time picture), through modeling and forecasting (projected from observed data 
through statistical techniques), to sketch data (least degree of confidence, based on 
observed data to fill in details and provide rough estimates). 

 
Methodology 
 

● The Colorado Statewide Demand Model was used to process the demo data, and to 
model transportation choices (as illustrated on slide 6) for a typical day for Colorado 
residents. 

● HDR collected Colorado-specific data where available, sourcing from the Department of 
Revenue and utility providers. Elsewhere, data to estimate the average trips, average 
trip length, deadheading, etc. of emerging mobility industries was also sourced from 
other US cities to calculate the baseline VMT for the various modes. 

 

 
Above: VMT Calculation used for the study. 
 
 
 
 
 
 
 



  
  

 
Transportation Network Companies (TNCs) 
 

● The average trip length estimated was 3-8 miles, with between 20 and 50% dead-
heading. A study in Colorado produced estimates of 7 miles and roughly 40% 
respectively. 

● The spread on slide 9 is indicative of the level of uncertainty within the estimates (owing 
to poor data and the rapidly-changing nature of the industry). 

● However, the correlation between the TNC trip figures for recent years reconciles well 
with a study conducted in Seattle (slide 10),  showing similar levels of year-on-year 
growth and trip numbers. 

● It was taken as reasonable, therefore, to plot a linear trend line to project out the growth 
of TNC trips in Colorado. 

● Three scenarios were created, based on the contemporary TNC markets of Colorado 
and cities (Chicago and San Francisco) in the US. Based on the projected density of the 
state and its make-up, Chicago was assumed to be a suitable model for Colorado in 
2030. 

 
Car Shares 
 

● The lack of data available for car shares resulted in estimates and projections with a low 
level of confidence (slide 13, purple flags). 

● There was also a difficulty in producing reliable trip length estimates, because of the 
disparity in what different car share services aim to do (to either cater to short or long-
haul trips). 

 
Taxis 
 

● We do have good base data for the taxi industry due to the records of the PUC, hence 
strong confidence in the estimations.  

● On current trends, in which trips by the taxi industry have been declining rapidly year-on-
year, the low estimate for taxi trips in 2030 is zero. 

 
Car Rental 
 

● Similarly, the $2/day fee levied on car rentals in Colorado lends the model a large 
sample size. Unfortunately, there aren’t similar records for the trip length of car rentals, 
so the Household Travel Survey was used for an average. 

 
 
 
 
 
 



  
  

 
 
Residential Delivery 
 

● In lieu of much quantifiable data for residential delivery, a combination of anecdotal 
information (how often does your restaurant get orders online? etc.); National Household 
Travel Survey data; and studies estimating parcel deliveries for apartment complexes 
were used. 

● Residential delivery is broken down into three categories: i] online grocery delivery, ii] 
restaurant (and similar) delivery, and iii] e-commerce. 

● Restaurant data was the weakest, and across all three a lot of assumptions had to be 
made. 

● A US Bank Report on industry trends was used to project the number of daily deliveries 
for restaurants, rising from 34k today to 301k in 2030. 

● For online grocery shopping, the modelers assumed a 3% usage across the state, rising 
to 9% in 2030. 

● For e-commerce, the National Household Travel Survey was used to produce an 
average of online purchases per month, which was then converted to daily, and then into 
VMT using estimates of trip lengths for the package delivery firms (who are incredibly 
efficient). From this basis, trips are projected to trip and average trip lengths are 
expected to double. 

 
Overview of VMT/Trip Estimates and Forecasts 
 

● The share of VMT accounted for by the emerging mobility industry seems small, but 
transit makes up 1.8% currently, so 2.8% for TNCs is quite significant in context. 

● The degrees of uncertainty are reflected in the spread of the estimates for each industry 
on slide 18. 

● The share of VMT made up by emerging mobility industries is higher in the MPO regions 
than statewide. 

 
Emissions Modeling 

 
● The EPA Moves model was used to estimate emissions. This was ran for a base year at 

a national scale, on a weekday in January and July to represent a Summer and Winter 
spread, and then ran again for 2030 and reconciled with the Statewide Model to account 
for the disparity observed between the figures. 

● Car rentals overwhelmingly account for CO2 emissions currently, followed by residential 
deliveries. Emerging mobility industries account for 3.6% of the CO2 produced by the 
state’s travel. 

● TNCs jump in the 2030 model, and the sum of the emerging mobility industries’ 
contributions to the state’s CO2 emissions from travel increase by 75% to 7.5% of the 
statewide share. [This assumes that no fee structure has been implemented]. 

 



  
  

 
 
● Overall, the state’s CO2 emissions are expected to fall due to standards put in place by 

the previous state administration. 
 

Fee Structures: Methodology 
 

● The baseline VMT and emissions figures were modified by the three fee structures: a 
mileage-based fee, a flat fee, and a % of total fare fee. 

● In each instance, the fees were graduated: i] lowest (zero emission vehicles (ZEVs) and 
pooled rides), ii] middle (ZEVs or pooled rides), and iii] highest (internal combustion 
engines (ICEs) and single-user rides). 

● The elasticity of demand (the responsiveness of the quantity demanded to changes in 
price) was derived from the limited research conducted in this field, which produced a 
wide range of elasticities. 

○ Inelastic: less-than-proportionately responsive to demand (e.g. -0.3). For 
instance, the price rises by 10% but demand only falls by 3%. 

○ Elastic: disproportionately responsive to demand (i.e. above 1). For instance, the 
price rises by 10%, but demand falls by 30%. 

● The literature surveyed showed both inelastic and elastic demand elasticities, varying 
widely based on location, mode, trip purpose and so on. 

● Four assumptions: 
○ A constant elasticity was adopted to keep the analysis simple (i.e. elasticity does 

not increase or decrease as the price rises and falls). 
○ A customer must perceive changes in price in order to react accordingly. 
○ Cross-elasticity (how demand would shift between travel modes in response to 

the fee) was not modeled. 
○ Trip lengths do not change with fee structure. 

● There was not enough evidence to suggest a statistically significant difference of 
elasticities for trip purposes, ICE vs. low emission vehicles, urban vs. rural markets, or 
between emerging modes. 

● The same elasticity was therefore applied across the entire state, which probably does 
not reflect reality. 

● Two elasticities were used for the analysis to account for uncertainty, and to model high- 
and low-end scenarios. 

● The monetary figures in slides 28 through 34 are given in 2019 dollars. 
 
 
 
 
 
 
 
 



  
  

 
Fee Structures: Results [Note: Figures are in dollars, not millions of dollars as 

label suggests]. 
 

● The low impact modeled a low fee structure combined with inelastic (unresponsive) 
demand, whereas the high impact modeled a high fee structure with elastic (responsive) 
demand. 

● The flat fee has the strongest effect when applied to the TNC data, due to the higher % 
of total cost the fee would represent (for the generally short trips).  

● For pooled rides, the results are lessened because of the graduated fee structure, but 
again the flat fee generates the largest response. 

● For peer-to-peer car shares, the impact is smaller because the share of the marketplace 
is simply smaller, but again the flat fee has the largest effect. 

● Non peer-to-peer car shares: a slightly larger market, but a similar disproportionate 
response to the flat fee. 

● Taxis: the flat fee again has the largest effect. 
● Car rentals: the % of total cost fee has the largest effect for car rentals due to the higher 

overall cost of car rental. 
● Residential delivery: only modeled for the % of fee, because the mode includes several 

different types of delivery, and the fee structures are all different. It was difficult to apply 
an average, generalizable fee for the purpose of estimations. 

 
 

Effect of Incentives on TNC Adoption of ZEVs 
 
● No information was available about this topic in the literature 
● A recent study by the Colorado Energy Office, projecting different scenarios of electric 

vehicle growth (sales and ownership), was therefore used as a basis. 
● The model applied their baseline case (business as usual), and compared to their ZEV+ 

scenario (which reflects state incentives for ZEV adoption). 
● This growth was then applied to the TNC mode, and the change in CO2 emissions and 

VMT were calculated from these two growth scenarios. 
 

 
 
 

 
 
 
 
 
 
 
 



  
  

 
 

Questions 
 
● Why were these particular demand elasticities chosen, given they aren’t within the 

confidence interval of those surveyed? Matt Groves 
 

○ The modelers used a lower and higher band of elasticities, rather than selecting 
through a statistical process, in order to reflect those extremes and produce 
those high- and low-end scenarios. There were outliers above and below these 
values, and the choices were meant to capture a general range rather than 
represent a robust statistical estimation of an upper/lower band. 
  

● Given the expressed goal of Colorado is to lower statewide emissions by 35% system-
wide by 2030, would it be possible to shift the modeling to account for these goals - 
especially considering ZEV adoption, pooled rides, and emerging mobility vs. other 
modes might help meet these goals, can we look at this from that direction? What are 
the impacts of the fees upon the wider transportation sector and its emissions? Travis 
Madsen 
 

○ While these questions were deemed outside of the scope and capacity of this 
analysis, especially with the limited timing afforded by the bill to conduct the 
report, these are areas we can explore in the future with improved data 
collection. 

 
● Will we be sharing slides immediately after? Does the methodology include the fuel 

efficiency, average fares, etc. used for the model? Jake Swanton 
 

○ Both elements will be included in the materials sent out by HDR. 
 

● Especially for the per-mile fee, where was the range derived? Jake believes that the 
highest fee in the nation in this case is significantly less than a dollar. Jake Swanton 
 

○ This was just a sampling, and not intended to be representative. The legislature 
will decide on the ultimate fee (or otherwise). 

○ NYC has a fee set at $2.75 
 

● Why were the fees set as they were in each of the scenarios, given they presented such 
different results and the flat fee seemed much higher? Alejandro Henao 
 

○ Nothing to say they cannot be normalized; HDR just have not had time to get that 
done - it could be something to explore in the future. 

○ Alejandro thinks that the low scenario should be comparable across the three 
scenarios in order to compare apples to apples 



  
  

 
 
 
 

● Did the future demographic make-up of Colorado influence how the adoption of 
technology and the use of different emerging mobility modes were modeled? Joshua 
Sperling 
 

○ Michelle Bina (HDR) 
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2019 Emerging Mobility Impact Study
Modeling Webinar

October 15, 2019
3:00 to 4:00

These powerpoint slides display the initial modeling results presented to 
the Working Group on October 15th at the "Modeling Webinar". The 
modeling results were draft; and additional updates were made following 
feedback from the Working Group. The final modeling results may be found 
in Chapter 4 of the 2019 Emerging Mobility Impact Study.
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Agenda
ITEM TOPIC TIME

1 Introductions • Welcome
• Technical Team Introduction
• Review Agenda 

3:00 to 3:05

2 Modeling Approach • StateFocus Model
• Off-Model

3:05 to 3:10

3 Transportation Provider
Baseline 
VMT and Emissions

• TNCs
• Car Share Peer-to-Peer
• Fleet Car Share
• Taxis
• Rental Cars
• Residential Delivery 
• MOVES Model

3:10 to 3:25

4 Elasticity Analysis • Elasticity Assumptions 3:25 to 3:30

5 Fee Structure Analysis and 
Revenue Generation Results

• Mileage Based Fee
• Flat Fee
• Percentage Based Fee

3:30 to 3:45

6 Questions and Answers • Discussion 3:45 to 4:00

2
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EMIS Modeling
 This modeling is conducted for the purposes of being able to understand potential impacts 

of six emerging mobility providers on congestion and emissions in present day and horizon 
year 2030.

 The modeling is also conducted to be able to assess the impacts of potential fee structures 
on travel behavior and emissions contributed by the emerging mobility providers.

 The model provides estimates of the value of reduced carbon emissions from potential fee 
structures.

 Lastly, this model provides estimated forecasts for potential revenue generation by 3 fee 
structures. 

 At this time, it is unknown if these specific fee structures, or variations thereof, will be 
implemented by the state legislature.

 The analysis is provided for research and estimation purposes for the Working Group, CDOT 
and CEO. 

3
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EMIS Modeling Approach

OBSERVED
TRAVEL DATA & 

SOCIO-
ECONOMIC 
VARIABLES

StateFocus
Colorado Travel 

Model

Providers: 
TNCs

Off-Model Sketch 
Modelling Tools

Providers: Delivery, 
Rental, Car Share, 

Taxi

Fee Impact 
Scenarios

(2030)

MOVES 
Model

Emissions (CO2)
Baseline and 

Forecast Scenarios

Trips by 
Socioeconomic and 

Demographic 
Variables

FEE / FARE 
VARIABLES

Baseline VMT
(2015 and 2030)

ESTIMATED FEE 
DEMAND 

ELASTICITIES

Fee Impact 
Scenarios

(2030)
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Modeling Limitations

• Modeling and Forecasting – Provides big picture 
approximation of conditions. Based on observed data 
using established statistical techniques. Supports range 
of forecasts and information for Colorado. 

• Estimation Techniques – Help fill in basic details and 
provide rough estimates. Sketch planning tools or 
analytical assumptions. Based on observed or modeled 
data but may be less sensitive or unique to Colorado. 

• Observed Data – Provides a clear point-in-time 
picture. Actual counts or real-world data. Useful for 
calibrating models or estimates or applying national 
data to Colorado context. Degree of Confidence
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Statewide Travel Demand Model:  StateFocus
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State Focus Model: VMT Forecasting Methodology

Number of Daily 
Trips

x

Avg. Trip Length 
+

Deadheading/
Repositioning

Estimated Daily 
Vehicle Miles 

Traveled (VMT) 
by Providers

=

Published Studies & Research
- Henao & Marshall data
- Fehr & Peers TNC VMT study

Collected Colorado Data
- Public Utilities Commission
- Department of Revenue

National Data
- Chicago TNC Trip Data
- National Household Travel Survey Data
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Transportation Network Companies (TNC) – Trip Methodology

8

Key 
Metric

National 
Observed 

Data 
Range

Colorado Estimates

Best 
Estimate Low High

Number of Daily Trips 63k 38k 120k

Avg. Passenger Trip 
Length 3-8 miles 7 miles n/a n/a

Deadheading
(% of total VMT) 20-50% 41% n/a n/a

Total Daily VMT 743k 448k 1.4m

2018 TNC Trip Estimate Methodology
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TNC Trip Trends Comparison

9

2015-2018 Seattle TNC Trip Trends

0

20

40

60

80

100

120

140

2015 2016 2017 2018

N
um

be
r o

f D
ai

ly
 T

N
C 

Tr
ip

s (
Th

ou
sa

nd
s)

Estimates of Colorado TNC Vehicle Trips



DRAFT

TNC Trip Trends Comparison

10
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Transportation Network Companies (TNC) – Trip Estimates

11

Assumptions 2030 Forecasted Daily Trip Estimates

2030 TNC market in Colorado is roughly the same mode share 
with similar travel characteristics as today 80k - LOW

2030 TNC market in Colorado is similar to mode shares 
observed in Chicago region today 315k - BEST

2030 TNC market in Colorado is similar to mode shares 
observed in San Francisco today 850k - HIGH



Car Share – Trip Estimates
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Key Metric

Best Estimates 2018 High 
Estimate of 

Total 
Carshare

Best Estimates 2030 High 
Estimate of 

Total 
Carshare

Non-peer Carshare Peer 
Carshare

Non-peer Carshare Peer 
Carsharecar2go Zipcar car2go Zipcar

Number of 
Daily Trips 1,700 50 100 10k 2,200 100 200 55k

Avg. Passenger 
Trip Length

7 
miles

15
miles

15
miles

50
miles 7 15 15 50

Repositioning 3% 0% 0% 0% 3% 0% 0% 0%

Total Daily VMT 12k 1k 2k 500k 15k 1k 3k 2.8m



DRAFT

Taxi  - Trip Estimates

Observed taxi trip data from Colorado PUC, 2013-2017
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Key Metric

2018 2030

Best 
Estimate High Best 

Estimate Low High

Number of Daily 
Trips 5k 7k 7k 0 8k

Avg. Passenger 
Trip Length 5 miles

Deadheading
(% of total VMT) 50%

Total Daily VMT 50k 70k 70k 0 80k0

2,000
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8,000
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Car Rental – Trip Estimates

14

Key Metric

2018 2030

Best 
Estimate Range Best 

Estimate Low High

Number of Daily 
Trips 48k 75k 60k 80k

Avg. Passenger Trip 
Length 65 miles 25-150 

miles 65 25 150

Deadheading
(% of total VMT) 0%

Total Daily VMT 3M 1m-7m 5m 1.5m 12m

Observed Rental Car Trip Data from 
Dept of Revenue, 2010-2018
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Residential Delivery - Assumptions

 Residential Delivery Data 
Sources
◦ Placeholder estimates until data are 

available
◦ NHTS 2017

◦ Rodrigue 2017

◦ CO population

◦ Anecdotal information

15

 Residential Delivery Trip 
Types
◦ 3rd party restaurant delivery

◦ DoorDash, UberEats, 

◦ Online grocery delivery
◦ Instacart, Shipt, King Soopers

◦ E-commerce delivery
◦ USPS, UPS, FedEx, Amazon

 Residential Delivery 
Assumptions
◦ 3rd party restaurant delivery: 4,190 

restaurants; 8 orders per day; 5 miles per 
delivery. 
◦ 34,000 daily deliveries in 2018 and 

301,000 daily deliveries in 2030
◦ Online grocery delivery: 1.5 grocery 

trips/HH/week; 3% online orders in 2018 
and 9% in 2030; 4 miles per delivery

◦ E-commerce delivery: 0.095 
deliveries/person/day; 0.23 to 0.58 miles 
per package
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Residential Delivery – VMT Estimates

 Data Source
◦ Anecdotal information
◦ NHTS 2017
◦ Rodrigue 2017 

16

Metric 2018 2030

Best 
Estimate

Best 
Estimate

Number of 
Daily
Deliveries

566,000 1,407,000

Average Trip 
Length

1 mile 2 miles

Deadheading
(% of total VMT)

Total Daily 
VMT

565,000 2,523,000

 Residential Delivery Type
◦ Third-party restaurant delivery (33.7K daily) 
◦ Online grocery delivery (14.7K daily)
◦ E-commerce parcel delivery (517.7K daily)

 Placeholder
◦ Educated guess
◦ Need more, better data
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Emerging Mobility Providers 
Share of Total Statewide VMT

17

Total Share of 
2018 VMT: 
2%-8%

Total Share of 
2030 VMT: 
3%-17%



Emerging Mobility Providers
Statewide and MPO Share of Daily VMT
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Mode

2018 2030

VMT Share of 
Statewide VMT

Share of MPO 
VMT VMT Share of 

Statewide VMT
Share of MPO 

VMT

TNC 748,000 0.6% 0.7% 3,700,000 2.3% 2.9%

Taxi 53,000 0.0% 0.1% 66,700 0.0% 0.1%

Non-peer Carshare 13,000 0.0% 0.0% 15,000 0.0% 0.0%

Peer Carshare 2,000 0.0% 0.1% 4,000 0.0% 0.0%

Car Rental 3,153,000 2.5% 3.0% 5,060,700 3.2% 4.0%

Residential Delivery 565,000 0.5% 0.5% 2,523,200 1.6% 2.0%

Subtotal 4,530,000 3.6% 4.3% 11,370,200 7.2% 8.9%

Statewide Total* 124,200,000 158,267,000 

MPO Total* 104,896,000 127,580,000 
* Does not include trucks

The MPO area is comprised of the total of the five MPO areas
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Emissions Forecasting Tool: MOVES

•EPA MOVES Model
• Model for estimating mobile source 

emissions and green house gases
• Ran MOVES at national scale

• Default settings
• Weekdays in January and July; results 

averaged
• For 2030, ran MOVES at national scale 

• But MOVES VMT reconciled against 
StateFocus Model VMT estimates

MOVES
(Motor Vehicle 

Emissions Simulator) 

Vehicle Miles 
Traveled  (VMT) 

by Vehicle Type & 
Functional Class 

(Road Type) 

Emissions 
Inventories for  
GHGs and CO

Source:  
Statewide Travel 

Model & Data 
from Sub-mode 
Providers and 

Research Fuel Type 
Fractions by 
Vehicle Type

National Defaults 
(climate, etc.)

19



Carbon Emissions Modeling (2018)
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Carbon Emissions Modeling (2030)
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Baseline Emissions Summary

 Sum of the emerging mobility emissions increase from 2,044 to 3,493 
short tons per day  (assuming no fees)
 TNCs carbon emissions increase from 335 to 1,133 short tons per day (more 

than triple)
 Residential delivery carbon emissions increase from 225 to 776 short tons 

per day (more than triple)

 Overall carbon emissions statewide is forecast to decrease from 56,070 
tons to 48,674 short tons per day because of CAFE standards

22
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Fee Structure Analysis
Mileage Based 

 Flat 

 Percentage of 
Transaction

23

Mileage-Based Fee
($ per vehicle mile)

Flat Fee
($ per trip or day)

Percent-Based Fee
(percent of transaction)

Vehicle type Low High Low High Low High

ICE, single occupancy $0.01 $0.015 $1.00 $2.50 3% 5%

Pooled ride or ZEV $0.005 $0.01 $0.50 $1.40 1% 2%

Pooled ride and ZEV $0 $0.005 $0.00 $0.10 0% 1%

Note: Pooled ride fee structures were only estimated for TNCs
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Behavior Change Estimation: Elasticity Methodology
 Elasticity of demand for estimating impact of fee structures
 Percent change in trips for every percent change in fares
 Estimate revenue based on trips or VMT with fees

 Literature review of emerging modes travel behavior and responsiveness to 
price changes
 Wide range of elasticities
 Price responsiveness may be linked to trip purpose
 Differences in price responsiveness by emerging mode is unclear
 No evidence of difference in responsiveness for urban vs. rural areas, or for low emission 

vehicles

 Year of analysis is 2030

 Dollar values are in undiscounted, today’s (2019) dollars

24
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Elasticity Assumptions
 A constant elasticity for all price changes and all modes
 Customers must perceive the price change in their travel cost
 No shifts in demand between modes with fee structure
 Trip lengths do not change with fee structure

 Not enough evidence in literature to assume:
 Different elasticities for emerging modes
 Different elasticities for discretionary trips vs. necessary trips
 Different elasticities for ICE and low emission vehicles 
 Different elasticities for urban and rural markets

25
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Fee Scenario Results for 2030

 Two demand response scenarios:
 Demand is more responsive to changes in price, assuming a relatively more 

elastic demand for emerging modes (-1.0)
 Demand is less responsive to changes in price, assuming a relatively less 

elastic demand for emerging modes (-0.3)

 VMT, Emission, and Revenue Impacts for 2030 by:
 Emerging mobility type
 Fee structure type

26
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TNC – Single Rides in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percent-Based Fee Mileage-Based Fee Flat Fee Percent-Based Fee

2030 Trips (daily) 273,143 267,815 271,385 270,317 223,561 260,157

2030 VMT (daily) 3,197,519 3,135,145 3,176,936 3,164,439 2,617,091 3,045,499
Percent Change from 
2030 Baseline -0.3% -2.2% -0.9% -1.3% -18.4% -5.0%

2030 CO2e Emissions 
(tons, daily) 983 964 977 973 805 937

Value of daily reduced 
emissions (2019$, 
undiscounted)

$2.4 $20.5 $8.4 $12.0 $171.2 $46.6

Annual Revenue for 2030 
(2019$, undiscounted) $11,670,943 $97,752,436 $40,455,962 $17,325,305 $203,999,374 $64,637,006 

Flat fee structure generates the largest decrease in VMT (the flat fee represents a 7 to 18 percent increase in the 
single ride base fare).
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TNC – Pooled Rides in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percent-Based Fee Mileage-Based Fee Flat Fee Percent-Based Fee

2030 Trips (daily) 40,775 40,207 40,728 40,349 34,849 40,033

2030 VMT (daily) 477,330 470,684 476,777 472,337 407,958 468,647
Percent Change from 
2030 Baseline -0.2% -1.6% -0.3% -1.2% -14.7% -2.0%

2030 CO2e Emissions 
(tons, daily) 147 145 147 145 125 144

Value of daily reduced 
emissions (2019$, 
undiscounted)

$0.3 $2.2 $0.4 $1.7 $20.4 $2.8

Annual Revenue for 2030 
(2019$, undiscounted) $871,128 $7,337,866 $1,416,661 $1,724,031 $17,807,938 $2,785,011 

Uses the “pooled ride” tier of the fee structure. Flat fee structure generates the largest decrease in VMT (the flat fee 
represents a 5 to 15 percent increase in the pooled ride base fare).
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Peer to Peer Car Share in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percent-Based Fee Mileage-Based Fee Flat Fee Percent-Based Fee

2030 Trips (daily reservations) 199 196 198 197 168 190

2030 VMT (daily) 3,587 3,530 3,568 3,537 3,021 3,420
Percent Change from 
2030 Baseline -0.3% -1.9% -0.9% -1.7% -16.1% -5.0%

2030 CO2e Emissions 
(tons, daily) 1 1 1 1 1 1

Value of daily reduced 
emissions (2019$, 
undiscounted)*

$0.0 $0.0 $0.0 $0.0 $0.2 $0.1

Annual Revenue for 2030 
(2019$, undiscounted) $13,094 $71,590 $33,717 $19,367 $153,132 $53,870 

*Note: percentage and dollar values listed as zero are not exactly zero, but are less than 0.01 percent and one cent, respectively.

Flat fee structure generates the largest decrease in VMT (the flat fee represents a 6 to 16 percent increase in the daily 
reservation cost).



DRAFT

Non Peer to Peer Car Share in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percent-Based Fee Mileage-Based Fee Flat Fee Percent-Based Fee

2030 Trips (daily reservations) 2,194 2,126 2,180 2,169 1,587 2,090

2030 VMT (daily) 18,349 17,784 18,234 18,143 13,269 17,480
Percent Change from 
2030 Baseline -0.3% -3.3% -0.9% -1.4% -27.9% -5.0%

2030 CO2e Emissions 
(tons, daily) 6 5 6 6 4 5

Value of daily reduced 
emissions (2019$, 
undiscounted)*

$0.0 $0.2 $0.0 $0.1 $1.5 $0.3

Annual Revenue for 2030 
(2019$, undiscounted) $66,972 $776,130 $214,029 $99,330 $1,447,700 $341,957 

Flat fee structure generates the largest decrease in VMT (the flat fee represents an 11 to 28 percent increase in the 
daily reservation cost).
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Taxi in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percent-Based Fee Mileage-Based Fee Flat Fee Percent-Based Fee

2030 Trips (daily) 6,890 6,796 6,838 6,850 6,031 6,555

2030 VMT (daily) 66,603 65,692 66,100 66,213 58,299 63,365
Percent Change from 
2030 Baseline -0.1% -1.5% -0.9% -0.7% -12.6% -5.0%

2030 CO2e Emissions 
(tons, daily) 20 20 20 20 18 19

Value of daily reduced 
emissions (2019$, 
undiscounted)

$0.0 $0.3 $0.2 $0.1 $2.4 $1.0

Annual Revenue for 2030 
(2019$, undiscounted) $243,099 $2,480,437 $1,486,269 $362,515 $5,503,271 $2,374,631 

Flat fee structure generates the largest decrease in VMT (the flat fee represents a 5 to 13 percent increase in the base 
fare).
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Car Rental in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percent-Based Fee Mileage-Based Fee Flat Fee Percent-Based Fee

2030 Trips (daily reservations) 76,150 76,023 75,712 75,152 73,261 72,580

2030 VMT (daily) 5,044,173 5,035,749 5,015,154 4,978,064 4,852,778 4,807,665
Percent Change from 
2030 Baseline -0.3% -0.5% -0.9% -1.6% -4.1% -5.0%

2030 CO2e Emissions 
(tons, daily) 1,551 1,549 1,542 1,531 1,492 1,479

Value of daily reduced 
emissions (2019$, 
undiscounted)

$4.8 $7.3 $13.2 $24.0 $60.5 $73.6

Annual Revenue for 2030 
(2019$, undiscounted) $18,411,231 $27,748,514 $50,446,457 $27,254,900 $66,850,712 $80,598,947 

Percentage-based fee structure generates the largest decrease in VMT (the flat fee only represents a 2 to 4 percent 
increase in the daily reservation cost).
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Residential Delivery in 2030
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Low End Impact
Low Fees & Less Responsive Demand

High End Impact
High Fees & More Responsive Demand

Mileage-Based Fee Flat Fee Percentage-Based 
Fee Mileage-Based Fee Flat Fee Percentage-Based 

Fee
2030 Trips (daily) n/a n/a 1,393,531 n/a n/a 1,335,878

2030 VMT (daily) n/a n/a 2,500,518 n/a n/a 2,397,066
Percent Change from 
2030 Baseline n/a n/a -0.9% n/a n/a -5.0%

2030 CO2e Emissions 
(tons, daily) n/a n/a 769 n/a n/a 737

Value of daily reduced 
emissions (2019$, 
undiscounted)

n/a n/a $6.6 n/a n/a $36.7

Annual Revenue for 2030 
(2019$, undiscounted) n/a n/a n/a n/a n/a n/a

Impacts from mileage-based and flat fee structures cannot be estimated without an assumption of representative 
base costs for residential delivery.
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Effect of Incentives on TNC Adoption of ZEVs

• Colorado Energy Office EV Growth Analysis
• EV Adoption Rates: “Business as Usual” compared to ZEV+ 

Scenario*

34

2030 TNC Emissions Daily CO2e (short tons)

2030 Baseline 1,133

2030 “Business as Usual” 1,026

2030 “ZEV+ Scenario” 1,007

Assumes TNC fleet ZEV adoption rate same level as overall population

*Navigant Report, June 2019
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Questions and Answers
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Definitions of Providers
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Provider Definition Examples
Transportation 
Network Company

A company that relies upon a mobile application 
to pair drivers with riders, as defined in Section 
40-10.1-602 (3).

Uber, Lyft, Hop Skip Drive

Peer Car Share A car sharing company that enables individuals to 
rent personal vehicles to others

Turo, Drift, Getaround, Maven

Car Clubs: Non-Peer 
Car Share

A car sharing company that operates a fleet of 
vehicles for use by individuals 

Streetcar, ZipCar, Share Now, eGo, UHaul 
Car Share, We-Cart by Enterprise Rental 
Car, Connect by Hertz

Taxi A company that provides taxicab service, as 
defined in Section 40-10.1-101 (19)

Freedom Cabs, Super Shuttle, Curb, 
Metro Taxi, I am Yellow Cab, Green Taxi 
Cooperative

Car Rental A company that rents vehicles to individuals Enterprise, Avis, Hertz, Budget
Residential Delivery 
Services

A company that delivers goods to residential 
addresses with a vehicle having a gross vehicle 
weight rating under 14,000 lbs. 

Uber Eats, Door Dash, UPS, Fed Ex, King 
Soopers residential, Amazon Delivery 
Service Partner, AmazonFlex
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Definition of CO2e
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Carbon dioxide equivalent or CO2e means the number of metric tons of CO2 emissions with the same global warming 
potential as one metric ton of another greenhouse gas, and is calculated using Equation A-1 in 40 CFR Part 98.
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StateFocus Model: Inputs and Outputs
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Stakeholder Working Group for 2019 Emerging Mobility Impact Study 

– Meeting Notes 
Meeting # 1 June 28, 2019 

CDOT HQ, 2829 W. Howard Place, Denver, CO 80204, Auditorium 
 

 

Stakeholder Working Group Member Attendance:  
Alejandro Henao - NREL 
Amanda Brimmer - RAQC 
Andrew Sand - CEO 
Ashley Nylen - CDOT 
Bruce Abel - RTD 
Carla Perez-HDR 
Cassandra Sulmeisters - E-70 
Celeste Stagand - Ford 
Chaz Tedesco - Commissioner, Adams County 
Chris Hansen - House District 6 Representative 
Christian Williss - CEO 
Christopher Primus - HDR 
Daniel Hutton - Denver South Economic  

Development Partnership 
David Spector - KPMG 
Diego Lopez - Northern Colorado Clean Cities 
Doug Rex - DRCOG 
Elise Jones - Boulder County 
Ethan Wilson - Turo 
Greg Fulton - FRAC 
Jake Swanton - Lyft 
Jeff Cleland - Amazon 
Jenny Adler - DOR/DMV 
Johanna Jamison - SHARENOW 
John Featherstone - CDOT 
John Hennelly - Teamsters Local 445 

Jonathan Bartsch - CDR and Associates 
Kristin Sullivan - Adams County 
Lily Lizarraga - CDOT 
Lisa Streisfeld - CDOT 
Lou Davenport - Iron Stride Solutions 
Manolo Morales - Drift 
Maria Eisemann - CEO 
Mary Marchun - The Capstone Group LLC. 
Matthew Frommer - SWEEP 
Michael King - CDOT 
Michelle Bina - Cambridge Systematics  
Nick Farber - HPTE 
Piper Overstreet-White - Uber 
RJ Harrington - National Car Charging 
Robert William - Orrick Law Firm, Getaround  

Inc. 
Scott McCarey - Boulder County 
Shoshana Lew - CDOT 
Simon Logan - HPTE 
Sophie Shulman - CDOT 
Stan Young - NREL 
Sydney Lund - CDOT 
Totsy Rees - CDOT 
Travis Madsen - SWEEP 
Walter Rosenkranz - SHARENOW 
Will Toor - CEO

1- Introduction and Updated  

Welcome and Introductions  
Jonathan Bartsch - Welcome to the fourth stakeholder meeting for the Emerging Mobility Impact Study. 
We will go around the room and have all of the stakeholders please state their name and their company 
affiliation.  
 
All of the stakeholders introduced themselves. 
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Jonathan Bartsch - Today is the opportunity where we put together the recommendations and try to 
make sense of the work that has been completed within subcommittees and within the previous three 
stakeholder working groups. This meeting is intended to be the culmination of a lot of hard work. Just 
from where I have participated, the amount of work, discussion, passion, and detail that has been 
shared has been really remarkable. 
 
Jonathan Bartsch - Today we would like to get your perspective on those recommendations presented 
from each of the subcommittees and talk about the report. Today is the opportunity to pull together the 
recommendations, the great work coming out of subcommittees, and to get perspective to be included 
within the final report. 
 
Adoption of Meeting Notes from September 26, 2019  
Jonathan Bartsch - The meeting notes from the Stakeholder Working Group Meeting number three, 
which took place on September 26th, have been uploaded to the shared Google Drive Folder. These 
meeting notes will be a part of the record. We would like to adopt these meeting notes today. Are there 
any comments on the notes or anything that needs to be changed?  
 
Greg Fulton - I have a  few changes to some of my remarks. I will send these remarks to the group via 
email to be updated within the meeting notes.   
 
Jonathan Bartsch - The meeting notes and recorded webinar are all available within the shared Google 
Drive Folder. The document on incentives for shared ridership and barriers to trip sharing is also 
available for your review. In the shared Google Drive folder you can find the modeling webinar 
presentation and notes, the project schedule, the updated technical memo for the gap analysis, and the 
new technical memos. The new technical memos include Incentives to Shared Ridership and Congestion 
Management. Before we go into the draft report, is there anything that folks want to raise about today 
or the documents provided within the shared Google Drive folder? 
 
No comments were made by the Stakeholder Working Group members.  
 

2 - Draft Report  

Review Content of the Different Chapters  
Lisa Streisfeld  - Good afternoon. Tomorrow the report will be ready for all of you and it will be added to 
the shared Google Drive Folder. We wanted to incorporate the comments from the meeting today into 
Chapter 7 of the report. Here is an overview of the report: 

1. First, there is an executive summary, followed by chapter one where we have a background on 
the study, which discusses SB 19-239.  

2. Chapter Two discusses Emerging Business Models and Providers. Here we talk about the 
different types of emerging mobility business models and providers and also take a look at our 
current regulatory environment. Here we also included the economic impacts, environmental 
impacts, and the transportation impacts of these emerging mobility technologies.  
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3. Chapter Three is titled Data Collection and Research, which goes into our data collection and 
sources. This is also where the supporting documentation for the literature review from 
Colorado State University can be found.  

4. Chapter Four discusses the Transportation Impact Analysis. This is the modeling of the existing 
vehicle miles traveled of the six different providers. It's the forecasted vehicle miles traveled 
through the six different providers to year 2030. Then we also looked at forecasts of emissions. 
This chapter also goes into the different types of service providers. It is divided up into our 
approach, what's going on within TNCs, car shares, taxis, car rental, and residential commercial 
delivery. 

5. Chapter Five is titled Analysis, which goes through the analysis of the different fee structures. 
We're going to be presenting new and updated information on a revised fee structure today 
based on feedback we received from the modeling webinar and the Fee Subcommittee. 

6. Chapter Six will be a summary of all the Subcommittee findings. The actual memoranda for each 
of those providers will be in the report and we have summarized this within the report.  

7. Chapter Seven is a wrap up of all of the information and feedback we received from the 
stakeholders. This section talks about the policy recommendations, areas where we might need 
to do some research, and then next steps. So this is a prelude of the report for tomorrow, but I 
wanted everyone to have an understanding of what you're going to receive. 

 
Jake Swanton - Will the document sent out tomorrow be the final copy or will have time to review this? 
 
Lisa Streisfeld  - The document sent out tomorrow will be in draft format. You can provide us with 
comments or other information by November 1st. You will have a whole week to submit your 
comments. This way, we can incorporate any of the data or comments provided into the final changes 
for the report.  
 
David Spector - Where in the outline are we going to have a section that identifies things that are 
outside of the scope, such as gaps in data or things outside of the scope of the project that were 
discussed. Is there a section of the report that identifies this so that people know the impact and what is 
missing from the report?  
 
Lisa Streisfeld - Yes, those are included under chapter 7.2.3, which includes items for additional 
research. Also in the policy recommendation there is a section where we call out the other items that 
we have discussed.  
 
Jonathan Bartsch - In that section, the piece that you are talking about is how the revenue can be used 
and there is a lot of talk about that. Where does this go into the outline shown?  
 
Lisa Streisfeld  - Yes, one of the charges from the legislature was to focus on the fee structure. The part 
about recommendations for spending the revenue will be put into section 7.2.3. 
 
Greg Fulton - Being that I represent that Freight Advisory Council, I don't see how the recommendations 
that we made or the letter was factored in. This doesn't seem to be a part of this report.  
 
Jonathan Bartsch - That can be found in Chapter 7.1. 
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Greg Fulton - I am looking at the policy recommendation.  
 
Sophie Shulman - These are included within the recommendation section and next steps section 
includes the specific letter from the Freight Advisory Council. In addition, when you look at the 
residential delivery section, there are certainly complementary elements in there. If you don't see 
enough included, I think that would be something you can mention in your emailed comments as well.  
 
Greg Fulton - Ok, so these have been factored into the recommendations and suggestions of the report?  
 
Lisa Streisfeld - Yes, in three places within the report.  The first would be on the residential delivery, 
which includes the concerns that have been brought up in regards to how difficult it is to just quantify all 
that data and how delivery for groceries and pharmaceuticals is a little more sensitive. Secondly, in 
chapter seven, we have information and recommendations. The letter from the Freight Advisory Council 
is in Appendix J. The letter has also been uploaded to the shared Google Drive, so all of the stakeholders 
have access to this.  
 
Greg Fulton - Thank you.  
 
Jonathan Bartsch - A part of this meeting will discuss the recommendations that the stakeholder 
working group would like to include within the report to the legislature.  
 
Jake Swanton - When the draft report to the legislature is uploaded tomorrow, will there be anything in 
that draft that we have not talked about within the stakeholder working group or within the 
subcommittees?  
 
Lisa Streisfeld - I would say that most of the information has already been seen and is based on 
modeling. The one section that would include newer information is a research paper on shared 
ridership. We tasked HDR on how to get more people to do shared rides. This document provides more 
information and examples. The literature review has also been reformatted.  
 
Chris Primus - I wanted to add that chapter 4 and 5 have a lot of information about the assumptions and 
the methods that we used to estimate travel, emissions, and revenues.  There are a lot of details that 
have been written up in those sections that have not been able to be discussed in detail in our meetings. 
 
Jake Swanton - Would we expect to see anything that we have not talked about? For example, would we 
expect to see anything that we have not talked about regarding the health certification that had not 
been either discussed within the subcommittees or within the stakeholder working group?  
 
Lisa Streisfeld - This is all public information. We have included the information about Kentucky and 
Honolulu regarding this requirement (health certificate). There are no recommendations, just an 
inventory of the information for the facts and information related to both sides of the argument. 
Chapter 7 will have the summarization of the data and conversations. We talked a lot about the health 
certificate at the stakeholder working group number three. The recommendations from the working 
group will be in chapter seven. 
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David Spector - Tomorrow we will get the report and the draft, but there will be no other stakeholder 
working group meeting after this information has been pulled together?  
 
Lisa Streisfeld - Yes, that is correct.  
 
Jonathan Bartsch - What I am getting is there are recommendations and other things to submit once the 
document is made available tomorrow. What I hear Lisa saying is that this document is a documentation 
of all of the input that has been discussed thus far.  
 
Lisa Streisfeld - Yes, let me clarify, this report is a summary of the recommendations from the working 
group. This report is not containing CDOT’s or the Office of Energy’s own information or 
recommendations. It is a summary of the information and recommendations that have been discussed 
within the stakeholder working group and within the subcommittees.  
 
Chaz Tedesco - Since this is the last meeting and the comments are due on November 1st, how will the 
comments be shared and addressed? How will the comments be added or not added to the final report?  
 
Lisa Steisfeld  - We will pull the comments that we receive by email and address the comments within 
the report. We will use a matrix which will state the comment and whether it has been added or not 
added. If a comment is not added, we will write an explanation for why it was not added.  
 
Chaz Tedesco - Who is making the decision of which comments will and will not be added? Who decides 
what gets in and what does not get into the final report?   
 
Lisa Streisfeld -  Typically, we get a lot of comments and we collect them onto a documented matrix. As 
a project team, we will review the comments and have a comment resolution meeting.  The document 
would also go through executive management review before being finalized.  
 
Sophie Shulman - We do have a November 1st deadline within the legislature. We are doing the best we 
can to incorporate those comments in by the deadline provided.  
 
Jonathan Bartsch - I think it is useful for us to talk about the substance of the recommendations and 
further discussion on where we are going from here.  
 
Request comments on matrix by November 1, 2019 
Comments on the matrix and the draft report being sent to the legislature are requested to be received 
back to CDOT staff by November 1st.  

 
3 - Colorado Fees and Taxes on Emerging Mobility  
 
Matrix on Inventory of Federal, State, and Local Examples of Fees and Taxes on 
Emerging Mobility 
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Jonathan Bartsch - One of the things that we heard in multiple groups was regarding fees and 
understanding the whole landscape of state, federal, and local fees.  
 
Lisa Streisfeld  -(Going back to the report outline...Section 7.2 of this report is empty. We are waiting to 
write and finish that section to include the input from today’s meeting. In the Google Drive and printed 
out in the room, we have a document which discussed the federal, state, and local fees on emerging 
mobility providers. A few things to note is that we tried to do a robust inventory on the taxation and 
fees. It’s sorted by six different providers. It's also sorted by the federal, state, and local level.  
 

The white boxes represent that the company is impacted by the fee or tax, the yellow/orange 
boxes represent that the fee impacts the customer, and the blue means that the fee or tax 
impacts the contracted driver. This gives you a good idea of the different types of fees that are 
out there. I am open to receiving comments.  

 
Sophie Shulman - If you see anything that is not correct for your company, please let us know.   
 
Bruce Abel - Is this the place to make any edits or comments? 
 
Jonathan Bartsch - This is the time and place to highlight what might be wrong and then make sure to 
follow up in writing after the meeting.  
 
Bruce Abel - Related to the concept within the RTD Sales District, the information related to the RTD 
sales tax is not correct. It says 1.1% for RTD here but that includes the 0.1% for the Scientific and 
Cultural Facilities District. That’s already listed above, so the RTD should just be 1%. 
 
Jonathan Bartsch - That is the type of feedback that we needed. We want your eyes on any of the 
corrections. Please submit the comments by the first of November.  We did a shortened version of the 
modeling webinar within the fees subcommittee. We will also have a short presentation now regarding 
the modeling webinar.  
 
 

4 - Highlights of the Modeling Webinar  
Modeling approach for VMT, Emissions, Elasticities 
Chris Primus - Thank you to those who attended the modeling webinar. I will briefly go over what we did 
there. The modeling was an exploratory experience for this study. We investigated a variety of scenarios 
for planning purposes. This is not a recommendation, just information for the report. We went through 
the detailed process within the webinar. We used the statewide travel demand model (called the state 
focus model) to set a baseline of travel in the state for 2018 and 2030.  
 
2030 Forecast for VMT, Emissions, and Revenue Generation  
Chris Primus - We focused on the six providers that are the new mobility emerging providers outlined 
within the Senate Bill. We did not have a lot of information from the trips that those providers are 
conducting.  We got the information that we could from literature reviews. We estimated the amount of 
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emissions using the EPA MOVES model. Then we did an analysis of the different fee structures and fee 
rates. 
 

We will look at that in more detail today. That is how our revenues projections are provided. 
When we started this process we needed to start with something. We looked at the results of 
the fee. The amount of money varies by the fee structures. As many of you commented, the 
amount of revenue generated by the different fee structures varied widely. So there was a call 
to normalize those results amongst fee structures. What you're looking at here is a new set of 
numbers that we are using for planning purposes. These numbers are much lower for the most 
part than was assumed in the first round.  
 
Here is the new set of numbers that we have identified for planning purposes. A single ride is a 
ride that is purchased in the same transaction, even if two people are in the car. This is opposed 
to pool rides where the TMC picks up a stranger on the way. If you look at the bottom row 
there, you can see that for the moment, the low revenues for each the fee structures is around 
$10 million and under the high end results around $30 million. So that's the result of numbers 
being normalized to. Why did we end up with $30 million? This is an arbitrary number. In 
Colorado today, the fees imposed on rental cars generate about $34 million annually. This was a 
general reference we used for the high end. The low end seemed reasonable for the $10 million 
range. 
 
The three different fees structures identified were, mileage-based, flat fee base, and percentage 
of fare based fee. The estimate was used to see which ridership will go down when the fee is 
imposed. We are just doing the low and high estimates for each fee structure. As the fee is 
imposed, the VMT is impacted. We modeled this for each of the six providers.  

 
Representative Chris Hansen - I  have a quick question. I am trying to put the VMT in line with the whole 
market. Can you help us understand how the model is related to the whole picture of VMT? 
 
Chris Primus  - As I recall, in 2030 this represents 2.3% of all VMT, excluding heavy trucks.  
 
Bruce Abel - I have a data question. Does this translate into an average of 11.7 miles per TNC trips? 
 
Chris Primus - I will refer to my college Michelle Bina, from Cambridge Systematics.    
 
Michele Bina  - Yes, that is correct.  
 
Greg Fulton - I think you need to work into the model that a rise in VMT for one sector might lead to a 
decrease in VMT in another sector. This can be seen within the home delivery sector, where one car is 
dropping off five packages at a home, instead of a person driving to different stores to pick up all those 
items. 
 
Chris Primus - We mentioned this offset factor in the report, but I will make sure it is well emphasized.  
 
Travis Madsen - Where does this fit into the overall picture of statewide emissions? 
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Chris Primus - This is also in the report, we have looked at some of the information and it is included 
within prior presentations.  
 
Jake Swanton - In looking at 2030, how do you take into account TNCs innovation and TNCs being more 
efficient in decreasing deadheading, etc.? 
 
Chris Primus - I've tried to emphasize that we have very limited data. We've done the best estimates as 
we can. There are potential trends that are possibly going to affect the amount of travel of VMT and 
amount of emissions such as those that you mentioned. But we don't have enough information to be 
able to project those. But it's good to be aware that trends such as these could affect the amount of 
travel activity in 2030.  
 
Jake Swanton - You kept that contained and did not include that data in any of the models? 
 
Chris Primus - Yes, that is correct.  
 
Lou Davenport - Would it be possible to add the data into the chart? 
 
Chris Primus - Sure, we can do that. 
 
Greg Fulton - Did you factor in removing old vehicles with the newer technology and vehicles? The 
newer vehicles are clean and more efficient. When you change out vehicles into something that is more 
efficient. Or did you take the framework from today and span it out until 2030?  
 
Chris Primus - Yes, this model does take into account that change in the fleet to reduce emissions. This is 
also explained in the report. Another thing to mention is that we did a couple of things since you have 
seen these numbers. One is a taking into account of EVs assumed adoption rate for 2030. This will also 
affect the emissions number that you see.  
 
Doug Rex - What is that adoption rate?  
 
Chris Primus - The results from a recent CEO forecast looked at three different scenarios. One of the 
scenarios was a kind of a trend scenario. As I recall the number for EVs was about 9.2% in 2030. Then we 
assumed a slightly higher rate than one of the scenarios, which was known as the CD plus scenario, 
which factors in another 2%.  
 
Doug Rex - Thank you. I wanted to understand what the takeaways from this table, especially on the 
revenue side. Does the table represent the sensitivity in the modeling between the two options?  
 
Chris Primus - There is no sensitivity between the different fee factors; they are run independently and 
one does not influence the other.  
 
Travis Madsen - Based on the modeling could you say that one fee has X amount of effect in getting one 
incentive over another?  
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Chris Primus - We did not find any information regarding this at this point.  
 
Travis Madsen - Does that mean you are assuming no impact on the fleet of EVs for share rides?  
 
Chris Primus - Yes, we are assuming this does to change the assumptions, but this changes the amount 
of revenue estimates.  
 
Travis Madsen - Can you go over the scenarios for the high and low fee and how will this change the 
composition of the fee? 
 
Chris Primus - No information was obtained about how this would impact people’s behaviors.  
 
Sophie Shulman - That is one of the things that we would like to get better data on.  
 
Chris Primus - Looking at the next provider, we used TNC single rides to set the terms and the fees that 
generate fees for TNCs single rides. We used these numbers and applied the fees for TNC pooled rides. 
This generated a certain number of fees within the peer to peer car share. From our information, there 
is not a lot of evidence of fees that occur today or in the future.  As a result, when we use those fees 
that we generated, reduce for the TNC single rides, the revenue that results is relatively minimal on an 
annual basis. Similarly, for the non peer- to-peer car share category. We did have a pretty good amount 
of information about taxis and how many occurred a day. For car rentals, we estimate a higher amount 
of revenue compared to the other categories that we looked at. The mileage-based fees generates the 
lowest and the flat fees are highest. Residential delivery is a little difficult to assess, since we have very 
little data available. Since we don’t know the costs of the trips today, we can not really estimate the cost 
of the trips or the fees for the future.  
 
Greg Fulton - Can you identify the administrative cost that is impacted from getting these fees? 
 
Jonathan Bartsch - We did engage the fees committee on the steps that would be in place from the fees. 
Checking in with people on the phone regarding questions to the modeling presentation.   
 
No comments were made from the people on the phone 
 
Chris Primus - The actual percent of EVs from the Colorado Office of Energy report shows that currently 
there are 0.8% of EVs in the overall fleet. By 2030, that number is assumed to be 11.9%. 
 
Johanna Jamison - In the modeling webinar there was a line at the bottom of the table that identified 
the percentages by which the cost will increase. I found it helpful that the line contained the percentage 
that a cost would be increased. Can this be added back? 
 
Chris Primus - We simplified the table, but we can add that information again. 
 
Will Toor - In the case of TNCs and the revenue generation, is this the same under the three scenarios? 
For all of the low about 0.8% and the high about 2.4%, since these are normalized? 
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Chris Primus - Yes. 
 
Alejandro Henao - Assuming in the future, that the average ride will be at 11 miles, or is the TNC going 
to keep the cost per passenger the same for the year 2030? If the cost per ride increases between now 
and 2030, then the cost of transactions would increase. Or if people take longer trips in the future. 
 
Chris Primus -  That is correct. We do not make those assumptions within this report.   
 
Travis Madsen - You add that there is no increase in the inflation rate from now until 2030?   
 
Lou Davenport - Should there be an account for inflation?  
 
Chris Primus  - This is all in 2019 dollars.  
 
Jonathan Bartsch -  Anything else here for Chris? This was a quick time frame and a shortage of 
information. Acknowledging the work that Chris put into this.  
 

5 - Sub-Committee Complied Final Recommendations  
Jonathan Bartsch  - Moving into the next part, we are talking about the final recommendations of the six 
sub committees. One of the things that we heard at the last stakeholder meeting, was how does this all 
come together? We want to do an exercise today which allows us to prioritize all of the 
recommendations that were made within the stakeholder working groups.  We will hear the report out 
on the recommendations, followed by a priorities assessment. We will be able to look at all the 
recommendations, prioritize these, and then discuss this afterwards.  

 
Incentivizing Zero-Emission Vehicles  
Mike King - The purpose of this subcommittee was: To explore policies and incentives that could help 
motivate the replacement of internal combustion engine vehicles (ICEVs) with zero emission vehicles 
(ZEVs) in the emerging mobility sector.  
 
The top recommendation here is the idea that any proposed fee structure for commercial vehicles 
should be waived for trips completed in a ZEV. Two sub recommendations involving this was that we 
should consider an appropriate cap and then reevaluate this to make sure it is accomplishing the goals 
we want to accomplish. Secondly, we stated that the Transportation Providers should provide clear cost 
estimates that show customers the price difference between a trip in a ZEV versus in an ICEV. There are 
existing programs like this, but just a general statement that there should be transparency.  

 
Another topic of discussion was: How can fees be utilized to support infrastructure for electrification 
and incentives Transportation Providers to convert from ICE vehicles to ZEVs? There were questions 
regarding supply constraints for normal and future information demands of a growing population. 
Discussion on the market supports that would need to be included. Rated the idea of free or discounted 
changing stations. We were asked to look at policies that would incentivize electrification of transit and 
group ridership.  
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Another idea that was mentioned was helping first responders understand how to manage EV crashes. 
Additionally, we think that automated vehicles will likely be electric vehicles.   

 
Lastly, we identified some barriers and challenges that include: high capital cost of EV, limited EV 
models, and vehicles range. We also identified some need for more research for how hybrid electric 
vehicles would be treated under a fee structure. The second question is about the special considerations 
for residential delivery vehicles, in addition to the unique barriers for the ZEVs adoption. 

 
Greg Fulton - One thing we mentioned was that from a delivery standpoint, we want to have the 
charging infrastructure on the property.  Also some other areas that we located out in rural areas, is the 
electric grid being enhanced enough to support the electrification of these vehicles?  

 
Jonathan Bartsch -  Any other comments from the subcommittee?  
 
No other comments were made.  
 
Natural Environment Impact and Emissions Analysis 
Travis Madsen - The purpose of this subcommittee was: To identify the current and future emissions 
impacts of the emerging mobility sector, and to discuss principles and policies that promote the state’s 
emission goals while mitigating negative impacts.  
 
We looked at the state’s most recent emissions inventory. The transportation sector has the largest 
source of climate changing pollution in the state. HB 19-261 contains targets of reducing the pollution 
within the transportation sector.  We found that new mobility services could make pollution worse or 
better, depending on how the services develop over time. In general, the best outcome results are when 
the vehicles are zero emissions and when the rides are shared rides.  A study from the University of 
California Davis showed that if cars were shared, electric, and autonomous, it would cut down emissions 
by 80%. That would be good for the government because the more you go electric and have shared 
ridership, the cheaper the cost of maintaining the transportation system would be.   

 
We included several recommendations seen on the slide, and also included some complementary 
policies outside of the scope of the policy. Our recommendation includes expanding on electrification 
and working to achieve higher amounts of sharing rides. This is generally what we talked about. We 
mostly wanted to know how our recommendations conflict with any of the subcommittee's 
recommendations and if anything was missed. 
 
Jonathan Bartsch  - Anything on the subcommittee that was missed? 
  
No comments were made.  
 
Congestion Management:  Incentivize Shared Ridership and New Mobility 
Doug Rex - Thanks to Lisa and Lily for the help within this subcommittee. The purpose of the 
subcommittee was to: Incentivize multiple passenger ride sharing for motor vehicles used for 
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commercial purposes, and the use of such vehicles as a first and a last mile solution for public transit 
users.  
 
In regards to our recommendation, number one and eight are related. Recommendation number one is 
to: Develop a user fee structure to TNCs which has a graduated fee to be higher for non-shared rides 
and to be a reduced fee for shared rides. Recommendation number eight is: A dynamic fee structure by 
the time of day pricing was brought up as a tactic to relieve congestion. Higher fees during rush hours 
would discourage travel. This strategy could be considered to decrease congestion and emissions.  

 
We believe in a graduated fee future to create more shared rides. Number eight has to do with the 
dynamic fee structure related to the time of day.  

 
David Spector - Is this suggestion for the time of day pricing related to when we feel that congestion is 
happening the most? In terms of demand and the variability, does it depend on the typical time where 
there is the most congestion or is this based on other factors that would cause congestion and emissions 
such as larger scale events? 

 
Doug Rex -  I think this is related to events and the fee structure would be more dynamic. We also talked 
about mobility hubs. We will need to define this, what they mean, and how these respond to the first 
and last mile idea to be integrated into the transportation system. We could also provide an incentive 
for commuter carpools that would happen going to and from these mobility hubs. There are 
recommendations related to employer commuter program, which would be education provided to 
employers stating that there are carpools available for their employees.  
 

The fourth recommendation is to explore the mandatory employer based TDM programs for 
employers over 100 staff members. We also talked about a tiered approach for employers in 
urban vs. rural areas because rural business may have less than 100 employees.  
 
Five, six and seven are related to carpool and vanpool recommendations, even though these are 
not specially related to the task of the legislature. Even though we were not asked to come up 
with recommendations for how the money will be spent, we did come up with fifteen different 
options for where the revenue would go for the fee structure. You can see this on the 
PowerPoint slides. Any questions? Thank you. 

 
Jon - Thank you. Let’s keep going with the next presentation.  
 
 
Social Impact and Equity Analysis 
Jonathan Bartsch - Kate Williams is not able to inform us today since she is not here, so Lisa will be giving 
the presentation.  
 
Lisa Streisfeld  - Aaron Willis was unable to attend as well.  The purpose of this subcommittee is that: 
The Subcommittee was tasked with developing a series of recommendations for the Working Group on 
how to develop regulations and fees that would be most equitable, and reduce the impact on low 
income, underserved, and disadvantaged populations.  
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We wanted to make sure that our recommendations were not hampering any development of 
improving mobility within rural places. Second is that the fee should be reduced or eliminated 
when transit is not available during some hours of the day, such as when people are coming 
home from the third shift. The third thing that came up is to look at the equity of the fee on the 
vehicle operators, passengers, and the E-Commerce Package receivers. 
 
Recommendation number one is to limit the fees impact of development of innovative 
(transportation) solutions for rural areas. Recommendation number two was that the fee should 
be eliminated or reduced when mobility options are limited. Recommendation number three 
was that the fee should consider the equity of the fee on companies, or underserved 
populations. Recommendation number four focused on eliminating or minimizing the fee in 
trips originating from low-income communities according to the HUD definitions. The fifth 
focused on eliminating or minimizing fees for commercial deliveries of groceries or essential 
goods to neighborhoods that are in “food deserts.” The six fee focused on incentivizing more 
affordable and accessible mobility options to help discourage zero and single-occupancy trips. 
Recommendation number seven focused on incentivizing the first and last mile rides. 
Recommendation number eight is that the fee would be applied to all Colorado municipalities.  

 
Greg Fulton - One thing, we mentioned is that we end up having packages from Amazon, groceries, and 
medical packages mixed with everything else. The company at the delivery suite does not know what is 
inside. This creates a challenge. How do we identify a low income area? I think this is an element that is 
very difficult. Residential delivery has been a boon for those disabled folks out there.  
 
Safety  
Lou Davenport - The purpose of the safety subcommittee was to: Identify and evaluate the potential 
impacts to safety brought forth by emerging transportation technologies and business models.  
 

First slide includes a recap of the considerations and questions to keep in mind. For the question 
“How has emerging technology positively and negatively impacted the public safety,”  we 
wanted to consider both the positive and negative impact, since these fees change cause both a 
positive and negative impact. The big question that our group comes back to is: What data do 
we need to adequately assess the impact of emerging transportation technologies in regards to 
public safety? We divided our recommendations within three different groupings, including 
data, policy, and education.  
 
One thing to highlight is the crash data for EVs by first responders, since this only gets updated 
every few years. We also need to pull critical data on safety. For policy, the highlights included 
reviewing hours of operations, not necessarily for one mode but across the board what the 
reasons were that these hours of operation are in place and if this is even impacting safety.  
 
Evaluating hotspots came up heavily. Right now the hot spots are for TNCs and delivery vehicles 
having curbspace to safely deliver packages. Are there natural reactions to this? We want to 
look at this in more detail to come up with standards to what other DOTs and cities are coming 
up with. Would Colorado be good for a test bed for encouraging the industry to test new things?  
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We also looked at education, and focused on educating Colorado drivers about advanced driver 
assistance systems. This is all focused on an individual driving a car. This is focused on the safety 
and emerging tech that different companies would need to focus on. Right now it is EVs but 
what will the next emerging mobility that will impact first responders? Many of these 
recommendations will take many years before getting implemented.  
 

David Spector - Each subcommittee has done a great job making the recommendations. Has someone 
gone through to say that some of the recommendations are either consistent or not consistent with 
each other?  How will these be dealt with within the draft report?  
 
Jonathan Bartsch - This will lead into the activity that we will do today. You will pick the top six 
recommendations for either yourself or your company. We can then look for short, mid term, and long 
term impacts.  
 
Fee Structure for Commercial Transportation Vehicles and Transportation Network 
Companies 
Nick Farber - The fees structure subcommittee could not reach a consensus on the fee structure. 
However, we are recommending one or a combination of the three fee structures sites, included are 
mileage based, flat, and percentage based fee. The percentage based fee is very challenging to 
administer while the mileage-based fee requires data collection and concerns about privacy. This does 
address the goals within the legislation. The percentage based fees is representative of the length of the 
trip, but hard to deliver for residential delivery and does not represent the goal of the administration. I 
would like to hear from the members and the diverse options of the subcommittees.  

Alejandro Henao - One big thing mentioned earlier is that the percentage based fee takes into account 
inflation, where others might not.  

Representative Chris Hansen- Any of the recommendations that we will implement will also account for 
inflation.   

Travis Madsen - California’s baseline emissions analysis might be an interesting thing for us to look into.  

Greg Fulton - We (Freight Advisory Council) are the only ones here that are not local or regional. We 
have a lot of fees within the freight system that are embedded into the delivery fees and there are 
thousands of businesses that you would have to reach out to regarding this fee. I think the challenge is 
implementing this fee on the package delivery companies.  

Break  
Jonathan Bartsch - We will take a working break. Everyone should have a copy of a document titled “Fee 
Structure and Use of Fee Recommendations” and “Policy Recommendations.” During the break, we are 
going to have you prioritize these questions. We will give you a 15 to 20 minute break to review these 
and talk to your stakeholder working group members about these. Then, we want you to choose the top 
six priorities. What are the things that have the highest impact or are the easiest to implement? There 
are 44 recommendations and we will have a conversation about why these are the most important. You 
can use your smartphone or a computer to participate within these polls. For those on the phone, we 
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are going to ask you to engage within this as well. When we come back from the break we will have you 
do a poll and this will be associated with the different recommendations.   

6 - Exercise  
Prioritizing Recommendations from the Sub-committees to Integrate to Chapter 7 of 
Report 

Jonathan Bartsch - People are starting to respond to the poll that is available online. It is easier to 
respond via a computer but you can also respond on a cell phone.  
 
Attendees were given 10 minutes to prioritize the top six priorities for both the policy approach and the 
fee structure that would be implemented. Participants were given 10 minutes and six votes. 
 
(First informal poll)  Determine Top Priorities - Policy Recommendations  
Jonathan Bartsch - The top priorities that were voted on were:  

● A - Incentivizes first/last mile rides by providing a reduced or waived fee structure for rides 
originating or ending at Mobility Hubs in Colorado.  

● F - Incentivizes more affordable and accessible mobility options that help discourage zero and 
single occupancy trips.  

● S - Promote fleet electrification, and vehicle pooling and sharing. 
 
Jonathan Bartsch - If you added these as your priorities, give us some feedback. What was informing this 
decision?  
 
Daniel Hutton  - A and F were both up there because they involve incentives, such as carrots, and also 
sticks. It has been harder to get the incentives, because we have less and less access to these, so we 
would like to see more of these.  
 
Jeff Cleland - I also like the incentives of fleet vehicles. Could help support the electrification of fleet 
vehicles.  
 
Travis Madsen - I also think that Recommendation S is the top thing we need to do, which is electrify 
vehicles. The more that we can do with delivery vehicles and the more we can do with the TNCs being 
shared, this has the least impact on the fee structure. What size should the fee differential be? I think 
that the state might have to experiment with that to charge the fee to see what happens.  
 
Elise Jones - I would also add a first and final mile. We have over a $5 billion dollar investment into 
public transit. If we do this right and create incentives, then this is good for the transit system and the 
new mobility options. Not putting these two against each other but having them work together. 
 
Jake Swanton - We are viewing our service as a complement to transit. We are seeing this happen within 
the shared rides and those that would make the connection between shared rides. Making fees zero or 
low for EVs and first and last mile would be ideal.  
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Representative Chris Hansen - The point that there are many mobility options that don’t exist this year 
but will exist in the future. It is not just taking regular EV and turning them into fleet vehicles. There are 
also the options of unique vehicles for fleets. This is similar to the Black Cabs in London, where there are 
higher upfront costs but lower per mile cost. As we think about fee structure, we need to remember 
that what is on the customer market might be different for the fleet vehicles.  
 
Johanna Jamison - A lot of first and last mile trips are shorter trips, which would be harder for the flat 
fee approach.  
 
Jake Swanton  - One thing I would say to that is as we are seeing people of  lower income move farther 
outside the city, so this is a double-edged sword with how we deal with fee structures.  
 
Greg Fulton - One of the things that happens is that a number of our companies are investing into these 
natural gas vehicles, which has a longer life span. I will say that another challenge that happened on this 
investment, is the ROI on these and secondary markets that happen. These are looking at the secondary 
market and how that sells into that. We are looking at a situation of our fleet turning into alternative 
options.   
 
Jonathan Bartsch - Another one that got a lot of votes was R, which was: Encourage the growth of new 
mobility business models that will contribute to a more stable climate, cleaner air, and healthier people.    
 
Travis Madsen - This was a principle that is so big and overarching that it might be hard to implement.  I 
didn’t pick this one because it was a principle.  
 
 
(Second informal poll) Determine Top Priorities - Fee Structure and Use of Fee 
Recommendations  
Travis Madsen- I think it would be useful to switch it from A-F, and the other ones on about the fee and 
the structure.  
 
Jonathan Bartsch - Recommendation G got the most responses, which was: Invest in ways to help 
mobility companies replace less-efficient private vehicle trips and reduce system-wide pollution. Does 
anyone want to weigh in one this?  
 
Travis Madsen- I put that one up there because in the emissions committee it became clear we were 
interested in energy efficiency not just to focus on the EVs. If we are pushing the transportation sector 
into this section, we could get more congestion savings. 
 
David Spector - Funding new infrastructure programs, it is easy to think about what you would spend 
your money on tomorrow. I like that one because it implies that we may not know what we want to 
spend our money on because these programs or products might not exist yet. Dedicating the funds that 
gets locked into for a period of time might not be the best use for how we spend the money. 
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Will Toor - As I look at E-G, I would hope that the legislation would not be so specific about the 
investment of ZEV infrastructure and program. I hope that there would be some general ability and 
criteria that would allow these to be flexible. 
 
Jonathan Bartsch- I think that this is in terms of the legislature being flexible. 
 
Will Toor  - I would recommend putting investments in a range of programs, rather than specifying and 
giving the legislature the flexibility to address fees over time.  
 
Greg Fulton - If we would have been sitting here and start talking about infrastructure in terms of 
charging, 6-7 years ago we would have been looking into different avenues. I think it needs to be a little 
more defined than just general. We caution that we are not focused on the specific.  
 
Jonathan Bartsch - It is a recommendation around zero emission infrastructure and their range of 
elements, should technologies change. 
 
Travis Madsen - When Greg mentioned earlier on delivery vehicles being more efficient than personal 
vehicles, that is interesting. It is possible that using this to expand on the public deliveries could have a 
good impact.  
 
Jonathan Bartsch - Any of the A-G low hanging fruit and not being too specific? Others that are more of 
a short term implementation than others?  
 
No comments were made.  
 
Jonathan Bartsch- Let’s take a look at H-Q. The top priorities there were:  

● Recommendation I - Have the lowest or waived fees for trips in pooled/shared rides. 
● Recommendation J - Has the lowest or waived fees for trips in combination of ZEVs and shared 

rides.  
● Recommendation K - Has reduced or waived fees for trips which start or end in mobility hubs.  
● Recommendation L - Varies by time of day to address congestion. 

 
Jonathan Bartsch - Folks want to weigh in on what you're thinking about that?  
 
Representative Chris Hansen - The first one I circled was L. This is very exciting because we will have 
tools that we have never had before because of the technology. I think that is exciting and allows us to 
fine tune this over time. We need a flexible structure to allow us to look at these fees in an open way. 
We are not going to get it right out of the gate. Lots of great things about this list, but there is also an 
elephant in the room because we also need to pay for the road maintenance and construction. So I hope 
the room is not totally focused on A-G recommendation because there are other things that we still 
need to figure out, such as other funding mechanisms. Just to reiterate something I said, I think in the 
first meeting, which is I see this effort in the context of a larger transportation funding discussion, that 
this doesn't sit in isolation. That is instead of a piece of that larger puzzle.  
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Commissioner Chaz Tedesco - When we are incentivizing EVs and doing all these discounts, I think we 
have all of the best intentions in the world, but at the end of the day we have infrastructure that we 
want to maintain and are looking at the infrastructure for the future.  
 
Elise Jones - One of the benefits of this whole conversation is that we need to come up with a new way 
of funding the transportation system. If we start with TNCs, this would be the logical explanation for 
creating a VMT based fee for everyone. I also wanted to flag since we're on this, that there's going to 
need to be a conversation at the state legislature about sharing back to local governments. If you want 
to get complete buy-in from local governments, you're going to have to give them some money to 
address the impacts on them, particularly in larger cities and urbanized areas. Or allow cities and 
counties to charge our own fees within our cities and counties to account for safety and road impacts  
 
Greg Fulton - The caution that I have in some cases that I think a lot of ways after the FASTER bill was 
passed, is that it was not enough to get what needed to be done out there. I would be cautious of how 
far you need to take this. We need more funding for the transportation system. I don’t know how far 
away we are from this, but one of the outcomes could be a reduction in the transportation 
infrastructure. We can move in a direction where there's fewer vehicles, and there's more people in 
them and we need less lane miles to get the same amount of work that we did end up needing less 
money and have an excellent transportation system. 
 
Travis Madsen - If we can move in the direction of fewer vehicles and we need less lane miles, we would 
end up needing less money to have an effective transportation system. Freeing up money and land, that 
is the opportunity here. Think less about transportation.  
 
Will Toor - I would be cautious of thinking of this exercise about coming up with a meaningful amount of 
money to come up with the whole system and looking at this as a small piece of the pie, and getting into 
policies that would incentive shared trips. Part of the idea was going to the future that Travis is speaking 
to. In many ways I viewed this experience as training wheels. When looking at autonomous vehicles, this 
could possibly lead to an enormous increase in VMT if we do not have the proper fee in place. If we 
don't, then we might be talking about this one impacting a few amount of trips. If we move to a wide 
autonomous vehicle sector, this is the model that we could use. How we fund the transportation system 
is an important but separate issue.  
 
Representative Chris Hansen - This is the first step work we are trying to do here. I am a big proponent 
of not trying to fight the last war. I think we can all agree that we have a segment of the market that will 
grow rapidly. To disconnect this from the transportation system is a mistake. We need to create 
something that can flex and can grow as this shared market grows, and then I think we have a chance 
for sustainability. We don’t want to have to find ourselves in the position that we are in with the gas tax.  
 
Which priorities are Near-term, Mid-term and Long-Term? Exercise to integrate into 
SWG recommendations and report 
Jonathan Bartsch - How about in terms of implementation steps. What do you think in terms of near, 
mid and long term implementations? Given three priorities, what would be the most important thing?  
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Greg Fulton - Let's say you're going to do this via the internet. Take the sales tax ideas, where you let the 
businesses keep a small percentage of this tax for the cost of implementation. Second and dividend, the 
implementation is if you're going to do something like that, at least from our end is that there are 
thousands and thousands of other groups and businesses out there in the delivery world. We're talking 
about implementation challenges such as modifying software, and then also the audit. Just putting it in 
perspective that with updating the sales tax within the state of Colorado, it takes anywhere from 18 
months to two years to get the business to modify a change like that. If we take this to a national and 
international level, that could take even longer. Would there be some funding pushed back to the 
people that are transporting this?  
 
Johanna Jamison - I think some of these items are not recommendations but principles. From my 
perspective there would underlie any action would be G, M, N and the equity piece from multiple 
lenses.  
 
Alejandro Henao - I have been involved in some conversations in California, because they are doing a 
similar exercise. Something that comes to mind from the research perspective is to make it easier for 
private and public to monitor and check these things. Their TNC policy would be to assume that all of 
the rides pay the full fee on the front end. After that point, the companies  provide additional 
information about certain EV vehicles or pooled and shared rides. This creates a system that would 
incentivize the company to report these things so that the company could get a discount or incentive. 
This could work where in the first month they pay the full fee amount and then the following month 
their data reporting determines how much of a discount or rebate they receive..  
 

7 - Public Comments  
Jonathan Bartsch - Public comment section. Is there anyone who would like to make a public 
comment?  
 
No public comments were made.   
 

8 - Conclusion  
Comments from Stakeholder Working Group Due November 1, 2019 
Jonathan Bartsch - You will need to send in all of your comments by the first of November, this is all 
located within the Google Folder. The document will be sent out to everyone tomorrow. Please put in 
your final comments, observations about the substance, recommend of the process, and what comes in 
the future.  
 
Final Comments from the Stakeholder Working Group  
Jonathan Bartsch - We will give everyone a moment to say a final thought before we end the meeting.  
 
Doug Rex - Thank you. I am interested to see the final report. It has been an interesting conversation, I 
wish we had more time. My thoughts are in regards to the fee options, I don't feel that I have a lot of 
clarity within this.  
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Travis Madsen - My main takeaway here is that I am excited and also daunted by the challenge of  
decarbonizing the transportation system. If we are going to hit the goals outlined in the house bill, then 
new mobility services have to be a part of that solution. I think that it makes sense for us to steer that 
growth in a way that is beneficial for everyone within the state.  
 
David Spector - It has been great to get all of the right stakeholders together in the room. Not an 
absence of someone who should have been here. While I understand the legislature wanted to move 
forward quickly, I would have liked more time to spend on the modeling.  
  
Jake Swanson - I wanted to thank the CDOT staff and the working group members. From Lyft's 
perspective, thank you for resisting the temptation of finding a new piggy bank for filling the hole in our 
transportation funding.  
 
Manolo Morales -  As you saw from the modeling, we are small and hoping to grow. Don’t forget the 
unique attributes of the peer to peer car sharing model.  
 
Celeste Stagand - Thank you to everyone, this has been a large effort. Nice to see the public and private 
sector get together to solve problems.  
 
Johanna Jamison - Appreciate the opportunity to be involved.  
 
Jeff Cleland - Echo the comment in favor of public and private partnerships.  
 
Elise Jones  - I want to say thank you for the opportunity and the heavy lifting that people did here. This 
is important work and a piece of the bigger puzzle. I agree that this is not the way to fund the 
transportation system. I encourage the legislature to set this up in a way that we are learning and 
adapting, and it is nimble and not inked into law. If we do this right, we will be trying things out.  
 
Commissioner Chaz Tedesco  - I enjoyed my time on this work and talking to everyone, I wish I could 
believe that this will lead to reduced VMT. In my lifetime I have never seen traffic diminish or decrease. 
From Adams County, we have the least amount of multimodal options out there. We want to incentivize 
EVs, but we are creating ease of access at a lower rate, which will increase VMT. EVs have the same 
impact on infrastructure and congestion. EVs have the same, if not more impact, on our roads. We need 
to be prepared for the future.  
 
Nick Farber  - Thank you to everyone and the HDR team for working with this project. I participated and 
helped where I could, and it was Lisa and Lily doing a lot of work. I am excited to see what comes out of 
this. We appreciate everyone's responses. I am looking forward to the final product. Also, thanks to 
Jonathan for mediating this.  
 
Greg Fulton - Thank you for everyone on the behalf of the Freight Advisory Council, trucking, rail, and 
air. I also wanted to mention that we really looked at this by representing residential delivery. We have 
been going on for over 100 years, from the start of Sears and milk delivery. There is not a whole lot of 
data within the residential delivery sector. I think we tend to look at two or three, but there are 
hundreds of delivery companies on the delivery side, and you realize how big it is. This is an area where 
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we need to spend more time to get more information and analysis. I would mention that there is a trade 
off here too. In many cases, we are reducing emissions, VMT, and in reducing GHG through some of 
these ends.  
 
Daniel Hutton -  We talk about a connected, autonomous, and electric future, but we have not figured 
out how to increase the human side of this which is shared trips.  
 
Sophie Shulman - Thank you to all of the CDOT and CEO staff and the consultant team. Thank you to 
everyone at the table for putting in all this time. The feedback is valuable.  
 

9 - Acknowledgements - Director Lew and Director Toor  
Shoshana Lew - I would like to thank Sophie for moving to get this done on time and schedule, with the 
aggressive timeline. Also thank you to the whole CDOT team who put in the time and effort into this 
process. We appreciate the people coming from out of  town to do this work. The investment of being a 
part of this group is a meaningful process. I hope that the network that we created within this process 
will help the people working on the project. I think that this is the last meeting but not the last 
conversation for the people in this room.  
 
Will Toor - Thank you to everyone who has been a part of the process, from the consulting team, staff, 
and stakeholder working group. This shows a real commitment and a real sense of the importance of 
this issue. We are really grappling with where is this technology as a business model is taking us. How do 
we maximize the public benefit that comes from these new business models? There are a lot of options 
on the table. I am hopeful that we are looking into the future for TNC and delivery models that we see a 
real move toward electrification and sharing.  
 
Jonathan Bartsch - Thank you again to everyone for participating, and for your time and energy. Please 
do not forget to leave your comments on the draft report by November 1st.  
 
 





2019 Emerging Mobility Impact Study
Stakeholder Working Group Meeting # 4

October 24th, 2019
1:00 pm to 4:30 pm
CDOT Auditorium
2829 West Howard Place, Denver, CO 80204

1



Agenda
ITEM TOPIC TIME

1 Introductions and Updates
(CDR)

 Welcome and introductions 
 Adoption of Meeting Notes from September 26, 2019 (See Attachment)
 Modeling Webinar Presentation and Notes
 Updated Research Paper for Gap Analysis
 New Research Paper (Incentivizing Shared Ridership)

1:00 ‐ 1:20

2 Draft Report (Lisa Streisfeld, CDOT)  Review content of different chapters
 Request comments on matrix by November 1st, 2019 1:20 – 1:35

3 Colorado Fees and Taxes on Emerging 
Mobility (Lisa Streisfeld, CDOT)

 Matrix with an inventory of federal, state, and local examples of fees and taxes on emerging 
mobility. 1:35 – 1:45

4 Highlights of Modeling Webinar (Chris 
Primus, HDR)

● Modeling approach for VMT, Emissions, Elasticities
● 2030 Forecast for VMT, Emissions, and Revenue Generation

o Flat Fee
o Percent of Transaction Fee
o Mileage Based Fee

● Updated Approach after Receiving Feedback from Fee Sub‐Committee and Modeling Webinar

1:45 – 2:15

5 Sub‐Committees Compiled Final 
Recommendations (CDOT)

a. Sustainability: Incentivizing Vehicle Electrification and the Adoption of Other ZEVs
b. Natural Environment Impact and Emissions Analysis
c. Congestion Management: Incentivizing Shared Ridership and New Mobility
d. Social Impact and Equity Analysis
e. Safety
f. Fee Structure for Commercial Transportation Vehicles and Transportation Network Companies

2:15 – 2:55

2



Agenda
ITEM TOPIC TIME

Break
2:55 ‐ 3:05

6 Exercise (Jonathan Bartsch, CDR)  Prioritizing Recommendations from the Sub‐committees to Integrate to Chapter 7 of Report
 Determine Top Priorities
 Which priorities are Near‐term, Mid‐term and Long‐Term. Exercise to integrate the SWG 

recommendations into the report.

3:05 – 3:50

7 Public Comment
3:50 – 4:05

8 Conclusion (Jonathan Bartsch, CDR)  Comments from Stakeholder Working Group Due November 1, 2019
 Location of File on Google Drive 4:05 – 4:15

9 Acknowledgments

(Director Lew and Director Toor)

 Next Steps for CDOT
4:15 – 4:30

3



Adoption of Meeting Notes 
from Second Stakeholder Working Group  #3 Meeting 
on September 26, 2019 

4



Modeling Webinar and Presentation

https://drive.google.com/open?id=1CrSXXlCiIdRBsEC3lU
ngj‐FsAsTyp2zC

5



Updated Gaps Analysis Research Paper

https://drive.google.com/open?id=1av3q97Ap7nN7wpBJD
WcjrujPUJG21U9g

6



Incentivizing Shared Ridership Research Paper

https://drive.google.com/open?id=1av3q97Ap7nN7wpBJD
WcjrujPUJG21U9g

7



Review Draft 
Report Outline 

8



Please review the report and submit your comments by 
Friday, November 1, 2019

https://drive.google.com/drive/folders/1PhByDgzHWcBZ1i
3HhzyFfevp97Zc9B4O?usp=sharing
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Colorado Fees and Taxes on Emerging Mobility Providers
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https://drive.google.com/open?id=1smTYr13o0qJA0hExRw48zr4gMDsT‐
8Za



 This modeling is conducted for the purposes of being able to understand potential impacts of six 
emerging mobility providers on congestion and emissions in present day and horizon year 2030.

 The modeling is also conducted to be able to assess the impacts of potential fee structures on travel 
behavior and emissions contributed by the emerging mobility providers.

 Lastly, this model provides estimated forecasts for potential revenue generation by 3 fee structures. 

 At this time, it is unknown if these specific fee structures, or variations thereof, will be implemented 
by the state legislature.

 The analysis is provided for research and estimation purposes for the Working Group, CDOT and CEO. 
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EMIS Modeling
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EMIS Modeling Approach



Fee Structure Analysis

Mileage Based 
 Flat 

 Percentage of Transaction
 Range of Rates 
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Ride Type Mileage‐Based 
Fee Low

Mileage‐Based 
Fee High Flat Low Flat High % of Transaction 

Low
% of Transaction 

High

ICE, Single Occupancy $0.009  $0.027  $0.106  $0.324  0.8% 2.4%

Shared Ride or ZEV $0.005  $0.018  $0.053  $0.181  0.3% 1.0%

Shared Ride and ZEV $0.000  $0.009  $0.000  $0.013  0.0% 0.5%



TNC – Single Rides in 2030
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Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand

Mileage‐Based Fee Flat Fee Percentage‐Based Fee

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 273,185 267,056 273,185 266,973 273,177 267,029
VMT (Daily) 3,198,006 3,126,260 3,198,009 3,125,289 3,197,921 3,125,945

Percentage Change from 
2030 Baseline ‐0.22% ‐2.46% ‐0.22% ‐2.49% ‐0.22% ‐2.47%

CO2e Daily Emissions (tons) 874 854 874 853 874 853

Annual Revenue for 2030
(2019$, undiscounted) $9,986,705  $29,660,506  $9,982,309  $30,009,188  $10,105,739  $29,756,155 



TNC – Pooled Rides in 2030
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Mileage‐Based Fee Flat Fee Percentage‐Based Fee
Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 40,844 39,971 40,850 40,144 40,878 40,486
VMT (Daily) 478,136 467,919 478,210 469,946 478,537 473,944
Percentage Change from 
2030 Baseline ‐0.16% ‐2.30% ‐0.15% ‐1.87% ‐0.08% ‐1.04%

CO2e Daily Emissions 
(tons) 131 128 131 128 131 129

Annual Revenue for 
2030
(2019$, undiscounted)

$775,580  $2,901,718  $702,401  $2,374,094  $379,203  $1,329,781 

Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand



Peer to Peer Car Share in 2030
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Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand

Mileage‐Based Fee Flat Fee Percentage‐Based Fee
Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 199 193 200 196 200 195
VMT (Daily) 3,589 3,481 3,593 3,521 3,592 3,511
Percentage Change from 
2030 Baseline ‐0.30% ‐3.31% ‐0.19% ‐2.18% ‐0.22% ‐2.47%

CO2e Daily Emissions 
(tons) 1 1 1 1 1 1

Annual Revenue for 2030
(2019$, undiscounted) $11,208  $33,020  $7,294  $21,992  $8,424  $24,804 



Non Peer‐to‐Peer Car Share in 2030
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Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand

Mileage‐Based Fee Flat Fee Percentage‐Based Fee
Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 2,195 2,141 2,193 2,117 2,195 2,146
VMT (Daily) 18,356 17,909 18,338 17,704 18,359 17,946
Percentage Change from 
2030 Baseline ‐0.24% ‐2.67% ‐0.34% ‐3.78% ‐0.22% ‐2.47%

CO2e Daily Emissions 
(tons) 5 5 5 5 5 5

Annual Revenue for 2030
(2019$, undiscounted) $57,322  $169,908  $80,117  $237,873  $53,472  $157,448 



Taxi in 2030
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Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand

Mileage‐Based Fee Flat Fee Percentage‐Based Fee
Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 6,891 6,804 6,890 6,782 6,885 6,730
VMT (Daily) 66,617 65,771 66,599 65,561 66,551 65,053
Percentage Change from 
2030 Baseline ‐0.12% ‐1.39% ‐0.15% ‐1.71% ‐0.22% ‐2.47%

CO2e Daily Emissions 
(tons) 18 18 18 18 18 18

Annual Revenue for 2030
(2019$, undiscounted) $208,034  $624,086 $251,753  $762,486  $371,324  $1,093,356 



Car Rental in 2030

19

Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand

Mileage‐Based Fee Flat Fee Percentage‐Based Fee

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 76,187 74,021 76,362 75,974 76,229 74,514
VMT (Daily) 5,046,559 4,903,135 5,058,202 5,032,511 5,049,397 4,935,748
Percentage Change from 
2030 Baseline ‐0.28% ‐3.11% ‐0.05% ‐0.56% ‐0.22% ‐2.47%

CO2e Daily Emissions 
(tons) 1,380 1,339 1,383 1,376 1,380 1,347

Annual Revenue for 2030
(2019$, undiscounted) $15,759,150  $46,514,857  $2,790,446  $8,543,550  $12,603,353  $37,110,334 



Residential Delivery in 2030
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Low‐End Impact comprises the Low Fees & Less Responsive Demand
High‐End Impact comprises the High Fees & More Responsive Demand

Mileage‐Based Fee Flat Fee Percentage‐Based Fee
Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) n/a n/a n/a n/a 1,403,046 1,371,467
VMT (Daily) n/a n/a n/a n/a 2,517,592 2,460,927

Percentage Change from 
2030 Baseline n/a n/a n/a n/a ‐0.22% ‐2.47%

CO2e Daily Emissions 
(tons) n/a n/a n/a n/a 688 672

Annual Revenue for 2030
(2019$, undiscounted) n/a n/a n/a n/a n/a n/a



All Emerging Modes in 2030
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Mileage‐Based Fee Flat Fee Percentage‐Based Fee

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Low‐End 
Impact

High‐End 
Impact

Trips (Daily) 1,805,688 1,796,374 1,805,866 1,798,373 1,802,611 1,762,566

VMT (Daily) 11,334,490 11,107,701 11,346,179 11,237,760 11,331,949 11,083,074

Percentage Change from 
2030 Baseline 0 0 0 0 ‐0.22% ‐2.41%

CO2e Daily Emissions (tons) 3,099 3,034 3,102 3,071 3,098 3,025

Annual Revenue for 2030
(2019$, undiscounted) $26,797,999 $79,904,095 $13,814,320 $41,949,183 $23,521,515  $69,471,877 

These total values include unimpacted residential delivery numbers.



Subcommittees Compiled Final Recommendations
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Incentivizing ZEVs: Purpose

To explore policies and incentives that could help 
motivate the replacement of internal combustion 
engine vehicles (ICEVs) with zero emissions vehicles 

(ZEVs) in the emerging mobility sector.
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Incentivizing ZEVs Subcommittee: Recommendations
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1. Any proposed fee structure for commercial vehicles should be waived for trips completed in 
a ZEV.

 Assuming this is the case, the policy should include an appropriate cap, sunset date, or periodic 
reassessment to address the long‐term revenue impacts of commercial fleet electrification.

 Transportation Providers should provide clear cost estimates that show the price difference 
between a trip in a ZEV versus and ICEV to allow users to make an informed decision. 

2. How can fees collected be utilized to support infrastructure for electrification and incentivize 
Transportation Providers to convert from ICE vehicles to ZEVs?

 Fund existing Alt Fuels Colorado, Charge Ahead Colorado, and other state grant programs.
 Fund new infrastructure programs including home‐charger installation and community charging 

hubs.
 Fund fast‐charging depots in high‐traffic locations such as airports, transit hubs, and downtowns.
 Support free or discounted fast charging for Transportation Providers.



Incentivizing ZEVs Subcommittee: Recommendations
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3. How can these policies or incentives address supply constraints and meet current and future 
infrastructure demand with a growing population?

 Supporting the greater adoption of EVs will normalize their use and incentivize OEMs and dealers to 
scale up production and make more vehicles available to the public

4. What types of market support will be needed for a transition to more ZEVs on the road in 
terms of OEMs, utilities, and users?

 Provision of more ZEV models, features, and ranges by OEMs to dealerships in Colorado 
 Creation of more favorable EV charging rate and demand charge structures by electrical utilities
 Free or discounted fast charging for Transportation Providers by charging station operators



Incentivizing ZEVs Subcommittee: Recommendations
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5. What type of policy could simultaneously incentivize the electrification of transit/group 
ridership (shuttles, buses, vanpools, etc.) and recreational vehicles (ATV‐All Terrain Vehicles, 
bikes, scooters)?

 Investment of fee revenues in electric transit vehicles and/or electric micro‐mobility infrastructure
 Coupling of pro‐ZEV and pro‐sharing fee structures to make a shared ZEV the most economical option 

for riders



Incentivizing ZEVs Subcommittee: Recommendations
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6. What safety issues with vehicle electrification should be evaluated?

 First responders and incident management personnel need ZEV‐specific training.
 There is currently a lack of EV‐trained technicians to service and repair ZEVs in Colorado.

7. How does autonomous vehicles (AV) technology factor into the adoption of ZEVs?

 It is often assumed that over the long‐term autonomous vehicles at scale will be ZEVs, which will 
require a convergence of the two technologies and potentially a redesign of charging infrastructure.

 Any future fee structure may need to consider the case of a zero‐occupancy electric vehicle and how to 
balance its positive and negative implications.



Incentivizing ZEVs Subcommittee: Barriers and Challenges
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▪High Capital Cost of EVs 

▪Limited EV Model Availability and Vehicle Range

▪Limited Access to EV Charging Stations

▪High Cost of Fast Charging

▪Lack of EV Education and Awareness



Incentivizing ZEVs Subcommittee: Questions
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▪ What should be the place, if any, of Hybrid Electric Vehicles (HEVs) in the fee structure and in 
Colorado’s overall support for ZEV adoption? 

▪ What special considerations should be given to Residential Delivery companies given the 
additional and unique barriers to ZEV adoption, such as the relative lack of medium‐duty ZEVs 
and need for private charging infrastructure?



Natural Environment Subcommittee: Purpose

To identify the current and future emissions impacts 
of the emerging mobility sector, and to discuss 
principles and policies that promote the state’s 

emissions goals while mitigating negative impacts.
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Natural Environment Subcommittee: Principles
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▪ System‐wide transportation policy should be aligned with HB19‐1261.

▪ The state should encourage the growth of new mobility business models that will contribute to 
a more stable climate, cleaner air, and healthier people. 

▪ The state should promote fleet electrification, and vehicle pooling and sharing.

▪ The state should develop complementary policies that address pollution from all vehicles.



Natural Environment Subcommittee: Complementary Policies
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▪ State:
◦ Clean Truck Rule
◦ Zero emission VMT standard for fleets
◦ Policies addressing other parts of the transportation system (e.g. LCFS)

▪ Local:
◦ Partner with utilities to put charging infrastructure in strategic locations
◦ Prioritize shared and electric vehicles wherever possible (egg Airport)

▪ Utilities:
◦ Work with fleets to accelerate electrification



Natural Environment Subcommittee: Questions
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▪ How do our findings and recommendations overlap (or conflict) with other subcommittees?

▪ Is there anything we missed?



Natural Environment Subcommittee: Barriers and Challenges
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▪ The State has statewide VMT data, but it is not apportioned by the sources identified by SB 19‐
239. Many assumptions had to be made to determine VMT of commercial transportation 
providers. If the State had access to more data, better estimates of VMT and associated 
emission changes could be calculated.

▪ What policies or programs are most effective at shifting people towards shared vehicle 
ownership and pooled trips?



Congestion Management: Purpose

Incentivize multiple passenger ride sharing for motor 
vehicles used for commercial purposes, and the use of 
such vehicles as a first and a last mile solution for 

public transit users.
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Congestion Management: Recommendations
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1. Develop a user fee structure for TNCs which has a 
graduated fee to be higher for non‐shared rides and to 
be a reduced fee for shared rides.

2. Provide for a reduced fee structure for rides originating 
from Mobility Hubs in Colorado.

3. Expand existing voluntary employer transportation 
demand management (TDM) programs through 
partnerships with Transportation Management 
Associations (TMAs) and Transportation Management 
Organizations (TMOs).

4. Explore mandatory employer based TDM programs for 
employers over 100 members: Two Tier approach, for 
urban and rural.



Congestion Management: Recommendations
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5. Examine other incentives to promote carshare, 
vanpools, carpools, and other forms of shared ridership 
on a statewide basis. 

6. Continue implementing targeted TDM strategies for 
construction zones and for special events.

7. Develop a statewide carpool matching website/App that 
builds on existing carpool matching programs within the 
Front Range.

8. A dynamic fee structure by time of day pricing was 
brought up as a tactic to relieve congestion. Higher fees 
during rush hours would discourage travel. This strategy 
could be considered to decrease congestion and 
emissions. 



Congestion Management: Recommendations for Revenue from a Fee Structure
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1. Development of a community congestion management plans

2. Application of operational funds for transit service providers

3. Application of operational funds for shuttle service to key 
destinations

4. Development of parking interceptor lots to minimize 
congestion in downtown areas

5. Application to Transportation Demand Management Plans

6. Application for both new and existing MPOs, TMAs and TMOs

7. Construct new or enhance existing bike and pedestrian 
facilities

8. Enhancement of options for different types of mobility, 
including vanpool funding, carpool, micro transit options such 
as scooter‐share and bike‐share

9. Public‐private partnerships with emerging mobility providers 
to provide more mobility choices in underserved 
communities in Colorado.

10. Application to create a multi‐modal transportation network 
and provide people with more mobility choices.

11. Application to assist employer based TDM programs, such as 
an employer shuttle service or vanpool program. 

12. Application to provide all access transit passes (like an 
EcoPass) to employees of participating companies. 

13. Utilize funding to assist with a tax reduction for commuters

14. Application to construct vehicle charging infrastructure 

15. Application to encourage emerging mobility providers to 
locate in mobility hub areas. 



Social Impact and Equity: Purpose

The Subcommittee was tasked with developing a 
series of recommendations for the Working Group on 
how to develop regulations and fees that would be 
most equitable, and reduce the impact on low 
income, underserved, and disadvantaged 

populations. 
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Social Impact and Equity: Recommendations
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1. Any recommended fee structure should consider the ability of emerging technology 
companies to expand and grow in Colorado. The fees implemented should not hamper the 
development of innovative solutions especially for rural areas. 

2. The fees should be reduced or eliminated where and when mobility options are limited, such 
as when public transit is less available during different times of the day and different days of 
the week. 

3. As a fee structure looks to curb vehicle miles traveled of emerging mobility commercial 
providers, the Stakeholder Working Group should also consider the equity of the fee 
structure on companies, on vulnerable and on underserved populations. These populations 
include the vehicle operators (the drivers), passengers (the riders) and E‐commerce package 
recipients. 



Social Impact and Equity: Recommendations
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4. The fees should be eliminated or minimized in transportation trips originating in low‐income 
communities according to HUD definitions. 
 The Subcommittee chose to use the HUD definition of low‐income communities due to its easier 

administration and simplicity than other sources.  HUD uses special tabulations of Census data to 
determine areas where at least 51% of households have incomes at or below 80% of the area 
median income (AMI).

5. The fee structure should be eliminated or minimized for the commercial delivery of 
groceries/essential goods in areas that are underserved by grocery stores or deemed “food 
desert” neighborhoods. 

6. The fee structure should incentivize more affordable and accessible mobility options (e.g. car 
sharing, Uber/Lyft pools, mass transit) that help to discourage zero and single‐occupant trips 
(e.g. personal vehicle ownership, single‐rider Uber/Lyft)



Social Impact and Equity: Recommendations
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7. The fee structure should incentivize 1st/Last Mile rides (The "last‐mile" or "first and last‐
mile" connection describes the beginning or end of an individual trip made primarily by 
public transportation.)
 The Subcommittee considers this a viable proposal to administer by designating certain areas reduced fee 

areas, like mobility hubs. Journeys that begin or end at a mobility hub would see the reduced fee. 

8. The proposed fee would be applied to all Colorado municipalities.
 Would reduce administrative burden. 
• If a checkerboard of opt‐in and opt‐out areas developed it would be unclear how a fee should be 

charged in proportion to where the journey originated or terminated. 
 Would reduce confusion and app development difficulties. 
 Allowing certain communities to opt‐out may even encourage TNC drivers to drive further in order to 

operate in a no‐fee area, and thus causing more VMT.



Safety Subcommittee: Purpose

To identify and evaluate the potential impacts to 
safety brought forth by emerging transportation 

technologies and business models.
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Safety Subcommittee: Considerations/Questions we kept in mind:
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▪How has emerging technology positively and negatively impacted the public safety?

▪What can be done to encourage positive impacts brought forth by emerging 
transportation technology? 

▪What can be done to mitigate negative impacts brought forth by emerging 
transportation technology? 

▪How do regulations such as the medical certification requirements for TNC drivers fit in? 

▪What data do we need to adequate assess the impacts of emerging transportation 
technologies in regard to the public safety? 



Recommendations 
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▪ X

▪ XData 
• Gather additional data to improve vehicle miles 
traveled (VMT) analysis necessary to understand 
trip generation (e.g., purpose, time of day, 
replacement vs. new trip)

• Modify the crash form to collect additional data 
for vehicles driven for commercial purposes 
(TNCS, car shares, package delivery, and others)

• Gather additional data to better understand the 
safety impacts of the medical provision and 
other driver qualifications, certifications, 
training needs

Policy
• Review regulations on hours of service among 
various commercial providers (e.g., TNCS, taxis, 
car shares, package delivery, and others)

• Evaluate areas to improve hotspot pickup/drop‐
off locations to promote safety for all road users 
(e.g., peds, vehicles, freight); develop 
standard/recommended plan (signing, markings, 
striping, geometric configuration, etc.) for 
locations

• Continue to promote research/innovation and 
provide infrastructure test beds as 
necessary/helpful, including ADAS and CAV 
applications

Education
• Educate Colorado drivers on emerging 
technologies (e.g., ADAS, TNCs)

• Develop first responder training programs to 
educate on emerging technology impacts to 
crash scene management (e.g., EV batteries in a 
car fire).



Considerations Regarding the Safety Subcommittee’s Recommendations 
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▪ Many of the recommendations may take 
years for full implementation. 

▪ Continued data and analysis will be critical 
to fully understand the recommendation’s 
ability to mitigate the negative safety 
impacts and incentivize the positive impacts. 



Fee Structure Recommendation:  Nick Farber, HPTE

•After four meetings totaling almost ten hours of discussion, the Fee subcommittee could not reach 
consensus or agreement on a single fee structure. As a result, the Fee Subcommittee recommends:

47

The Working Group consider one, or a combination of, the three fee 
structures modeled: mileage‐based, flat, and percent‐based

•The fee structure should take into account the fees already imposed on the commercial vehicles 
covered by SB 19‐239



48

Fee Structure Recommendation 
Key Considerations  

Fee Type Pros Cons

Mileage‐Based Fee  Best fee structure to meet the 
goals of SB 19‐239

 Addresses emissions 
considerations

 Could capture deadheading

Challenging to administer
Highly reliant on the use of 
technology to track mileage

Requires increased data collection
Concerns raised around privacy and 
the type of data collected

Flat Fee  Easiest to administer
 Requires less data
 The most common fee to be 
administered by other cities 
and states

Doesn’t address the goals of SB 19‐
239 directly. However, funds 
generated could be used for this 
purpose

Low flat fee modeled was flagged as 
higher than other cities, outside of 
New York

Percent‐Based Fee More representative of the 
length of a trip

 The most common fee to be 
administered by other cities 
and states

Extremely difficult to administer for 
residential delivery

Doesn’t address the goals of SB 19‐
239 as directly as a mileage‐based fee. 
However, funds generated could be 
used for this purpose



Break (10 minutes)
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Stakeholder Recommendation Prioritization Activity
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Final Stakeholder Working Group Comments
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Reminder: please review the report and submit your 
comments by November 1st

https://drive.google.com/drive/folders/1PhByDgzHWcBZ1i
3HhzyFfevp97Zc9B4O?usp=sharing
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Moving Forward and Next Steps
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2019 EMERGING MOBILITY IMPACT STUDY

Report on Colorado Senate Bill 19-239

APPENDIX C. CHAPTER 2 SUPPORTING DOCUMENTATION

Summary of Fees and Taxes on Emerging Mobility Providers in Colorado Legend: White = Company Tax/Fee, Blue = Contractor Tax/Fee, Yellow = Customer or Individual Tax/Fee

Jurisdiction Operating Costs Notes Tax or Fee Time Frame

Transportation 

Network 

Companies Taxi Car Rental

Car Club/Fleets: Non Peer 

to Peer Car Share Peer to Peer Car Share

Residential Delivery: 

Commercial Parcel 

and Package Delivery 

(e.g. FedEx, UPS, DHL)

Residential Delivery: 

Commercial On-

Demand Delivery (e.g. 

3rd party delivery 

service partner, 

establishment based 

grocery or food 

delivery

Residential Delivery: 

Independent Contractor 

Package and On-

Demand Delivery (e.g. 

Amazon Flex, Grubhub, 

Postmates)

Federal Federal Fuel Tax Gasoline

Federal taxes include excises taxes of 

18.3 cents per gallon on gasoline and 

24.3 cents per gallon on diesel fuel 

(eia.gov) Tax per fuel purchase $0.18 per gallon $0.18 per gallon $0.18 per gallon $0.18 per gallon $0.18 per gallon $0.18 per gallon $0.18 per gallon $0.18 per gallon

Federal Federal Fuel Tax Diesel

Federal taxes include excises taxes of 

18.3 cents per gallon on gasoline and 

24.3 cents per gallon on diesel fuel 

(eia.gov) Tax per fuel purchase $0.24 per gallon N/A N/A N/A N/A $0.24 per gallon $0.24 per gallon $0.24 per gallon

Federal USDOT Fees for Uniform Carrier Registration

Created by the Unified Carrier 

Registration Act of 2005 (UCR Act - 49 

United States Code (USC) section 

14504a), it replaces the former system 

for registering and collecting fees from 

the operators of vehicles engaged in 

interstate travel – the Single State 

Registration System (SSRS). 

(fmcsa.dot.gov) Fee annual N/A N/A N/A N/A N/A

Ranges from $68 for a 2 

vehicle fleet to $66,072 for a 

1,000+ vehicle fleet (Evan 

Kirby) N/A N/A

State

FASTER Bridge and Road Safety Surcharge (charged to 

every vehicle registered)

The FASTER motor vehicle fees are 

calculated based on multiple vehicle 

specifications, including class, size, 

weight, usage, and ownership 

designations.  (CRS 43-4-805(5)(g), CRS 

43-4-804(1)(a)(I)) Fee varies

For vehicles 2,001-5,000 

pounds (i.e. most cars, 

SUVs, light trucks): 

$41.00, 

For vehicles 5,001-

10,000 pounds, (i.e. 

most large trucks and 

large SUVs): $51.00. 

Bridge Safety Surcharge 

ranges from $13 to $32, 

depending

on vehicle specifications, 

Road Safety Surcharge 

ranges from $16 to $39, 

depending on vehicle 

specifications.             

For vehicles 2,001-5,000 pounds 

(i.e. most cars, SUVs, light trucks): 

$41.00, 

For vehicles 5,001-10,000 pounds, 

(i.e. most large trucks and large 

SUVs): $51.00. Bridge Safety 

Surcharge ranges from $13 to 

$32, depending

on vehicle specifications, Road 

Safety Surcharge ranges from $16 

to $39, depending on vehicle 

specifications. $2/per day/per rental

For vehicles 5,001-10,000 pounds, 

(i.e. most large trucks and large 

SUVs): $51.00. Bridge Safety 

Surcharge ranges from $13 to $32, 

depending

on vehicle specifications, Road 

Safety Surcharge ranges from $16 

to $39, depending on vehicle 

specifications.

 For vehicles 2,001-5,000 pounds 

(i.e. most cars, SUVs, light trucks): 

$41.00, 

For vehicles 5,001-10,000 pounds, 

(i.e. most large trucks and large 

SUVs): $51.00. Bridge Safety 

Surcharge ranges from $13 to 

$32, depending

on vehicle specifications, Road 

Safety Surcharge ranges from $16 

to $39, depending on vehicle 

specifications.

$66 for a vehicle (passenger 

and commercial) 10-16K lbs. 

Bridge Safety Surcharge 

ranges from $13 to $32, 

depending

on vehicle specifications, 

Road Safety Surcharge 

ranges from $16 to $39, 

depending on vehicle 

specifications. 

$66 for a vehicle (passenger 

and commercial) 10-16K lbs. 

Bridge Safety Surcharge 

ranges from $13 to $32, 

depending

on vehicle specifications, 

Road Safety Surcharge ranges 

from $16 to $39, depending 

on vehicle specifications. 

For vehicles 2,001-5,000 pounds 

(i.e. most cars, SUVs, light 

trucks): $41.00, 

For vehicles 5,001-10,000 

pounds, (i.e. most large trucks 

and large SUVs): $51.00 Bridge 

Safety Surcharge ranges from 

$13 to $32, depending

on vehicle specifications, Road 

Safety Surcharge ranges from 

$16 to $39, depending on 

vehicle specifications. 

State State Fuel Tax Gasoline

Gasoline and gasohol motor fuel 

taxes are due when acquired from a 

terminal and removed for distribution. 

(https://www.colorado.gov/pacific/tax

/fuel-taxes-file) Tax per fuel purchase $0.22 per gallon $0.22 per gallon $0.22 per gallon $0.22 per gallon $0.22 per gallon $0.22 per gallon $0.22 per gallon $0.22 per gallon 

State State Fuel Tax Diesel

Gasoline and gasohol motor fuel 

taxes are due when acquired from a 

terminal and removed for distribution. 

(https://www.colorado.gov/pacific/tax

/fuel-taxes-file) Tax per fuel purchase 0.205 per gallon N/A N/A N/A N/A 0.205 per gallon 0.205 per gallon 0.205 per gallon
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Summary of Fees and Taxes on Emerging Mobility Providers in Colorado Legend: White = Company Tax/Fee, Blue = Contractor Tax/Fee, Yellow = Customer or Individual Tax/Fee

Jurisdiction Operating Costs Notes Tax or Fee Time Frame

Transportation 

Network 

Companies Taxi Car Rental

Car Club/Fleets: Non Peer 

to Peer Car Share Peer to Peer Car Share

Residential Delivery: 

Commercial Parcel 

and Package Delivery 

(e.g. FedEx, UPS, DHL)

Residential Delivery: 

Commercial On-

Demand Delivery (e.g. 

3rd party delivery 

service partner, 

establishment based 

grocery or food 

delivery

Residential Delivery: 

Independent Contractor 

Package and On-

Demand Delivery (e.g. 

Amazon Flex, Grubhub, 

Postmates)

State State EV Registration

 In addition to any other fee imposed 

by this section, each authorized agent 

shall annually collect a fee of fifty 

dollars at the time of registration on 

every plug-in electric motor vehicle. 

CRS §42-3-304(25)(a)/HB 1110 Fee annual Yes Individual $ 50 Yes Individual $ 50 Yes Individual $ 50 Yes Individual $ 50 Yes Individual $ 50 Yes Individual $ 50 Yes Individual $ 50 Yes Individual $ 50

State State Vehicle Registration

Registration required Within sixty days 

after purchase (42-3-103(1)(a) C.R.S.), 

Within ninety days after becoming a 

resident of Colorado,

An owner of a foreign vehicle operated 

within this state (42-3-103(2) C.R.S.),

Every nonresident person who 

operates a business within this state 

and owns and operates in such 

business any motor vehicle trailer, 

semi-trailer, or trailer coach (42-3-

103(3) C.R.S.),

Within forty-five days after the owner 

has returned to the United States (42-3-

103(4)(b) C.R.S.) 

https://www.colorado.gov/pacific/dm

v/registration-requirements Fee annual

Vehicle registration fees 

vary by county. CO State 

Registration Fees are 

$6.00 for passenger 

vehicles

up to 2,000 pounds 

(C.R.S. 42-3-306)

Vehicle registration fees vary by 

county. CO State Registration 

Fees are $6.00 for taxicabs

up to 2,000 pounds (C.R.S. 42-3-

306)

To register a fleet, a company 

must apply for a fleet number 

through the CO DMV. (Laurie from 

DMV) Vehicle registration fees 

vary by county. CO State 

Registration Fees are $6.00 for 

passenger vehicles

up to 2,000 pounds (C.R.S. 42-3-

306) 

To register a fleet, a company 

must apply for a fleet number 

through the CO DMV. (Laurie from 

DMV) Vehicle registration fees 

vary by county. CO State 

Registration Fees are $6.00 for 

passenger vehicles

up to 2,000 pounds  (C.R.S. 42-3-

306) 

Vehicle registration fees vary by 

county. CO State Registration 

Fees are $6.00 for passenger 

vehicles

up to 2,000 pounds (C.R.S. 42-3-

306) 

To register a fleet, a 

company must apply for a 

fleet number through the CO 

DMV. (Laurie from DMV) CO 

State Registration Fees for 

trucks and truck tractors 

registration fees range from 

$7.60 for GVW less than 

2,000 lbs up to $203.00 for 

GVW up to 14,000 lbs (C.R.S. 

42-3-306)

To register a fleet, a company 

must apply for a fleet number 

through the CO DMV. Then 

the vehicle registration fees 

are based on county. (Laurie 

from DMV) CO State 

Registration Fees for vehicles 

weighing more than forty-five 

hundred pounds, twelve 

dollars and fifty cents plus 

sixty cents per one hundred 

pounds, or fraction thereof, of 

weight over forty-five 

hundred pounds (C.R.S. 42-3-

306)

 Vehicle registration fees are 

based on county. (Laurie from 

DMV) CO State Registration 

Fees for vehicles weighing more 

than forty-five hundred pounds, 

twelve dollars and fifty cents 

plus sixty cents per one 

hundred pounds, or fraction 

thereof, of weight over forty-

five hundred pounds   (C.R.S. 42-

3-306)

State PUC Annual Motor Vehicle Stamp Fee annual per vehicle N/A $50 N/A N/A N/A N/A N/A N/A

State PUC annual permit Fee annual, per company $111,250 N/A N/A N/A N/A N/A N/A N/A

State State Sales Tax Tax

varies for vehicle 

purchase and the value 

of the product to be 

delivered (groceries 

exempt) 2.9% vehicle purchase 2.9% on transaction N/A 2.9% on transaction 2.9% on vehicle purchase

2.9% to customer on 

transaction .Vehicles 

involved in interstate 

commerce get a refund of 

sales tax and use tax. The 

percentage of tax to be 

refunded will be computed 

by dividing the non-Colorado 

miles by the total miles as 

used in the computation of 

the specific ownership tax. 

(Colorado Regulation 39-26-

113.5 )

2.9% to customer on 

transaction and on vehicle 

purchase

2.9% to customer on 

transaction and on vehicle 

purchase (note this should also 

be blue because contractor 

pays for sales tax when vehicle 

is purchased)

State Drivers License Fee every 5 years 28.00$                              28.00$                                               

Usually customer is from out of 

state, so N/A 28.00$                                               28.00$                                              

 Commercial Driver's License 

$15.50 28.00$                                        28.00$                                           

State Tolls/Managed Lanes Fee per transaction Individual passenger patron patron passed on to patron company company contractor

State Vehicle licensing cost recovery (0.31/day?) 0.83%

State Ownership Tax Tax 2.00%
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Summary of Fees and Taxes on Emerging Mobility Providers in Colorado Legend: White = Company Tax/Fee, Blue = Contractor Tax/Fee, Yellow = Customer or Individual Tax/Fee

Jurisdiction Operating Costs Notes Tax or Fee Time Frame

Transportation 

Network 

Companies Taxi Car Rental

Car Club/Fleets: Non Peer 

to Peer Car Share Peer to Peer Car Share

Residential Delivery: 

Commercial Parcel 

and Package Delivery 

(e.g. FedEx, UPS, DHL)

Residential Delivery: 

Commercial On-

Demand Delivery (e.g. 

3rd party delivery 

service partner, 

establishment based 

grocery or food 

delivery

Residential Delivery: 

Independent Contractor 

Package and On-

Demand Delivery (e.g. 

Amazon Flex, Grubhub, 

Postmates)

State Specific Ownership Tax

 (State allows rental companies, at 

their option, to pass a 2% ownership 

tax to renter) Tax 

An ownership tax, based 

on value of the vehicle, 

is charged by the state 

and ranges from 2.1 

percent of taxable value 

in the first year to .45 

percent after the fifth 

year (or older). (National 

Conference on State 

Legislatures) 

An ownership tax, based on value 

of the vehicle, is charged by the 

state and ranges from 2.1 percent 

of taxable value in the first year to 

.45 percent after the fifth year (or 

older). (National Conference on 

State Legislatures) 

An ownership tax, based on value 

of the vehicle, is charged by the 

state and ranges from 2.1 percent 

of taxable value in the first year to 

.45 percent after the fifth year (or 

older). (National Conference on 

State Legislatures) 

An ownership tax, based on value 

of the vehicle, is charged by the 

state and ranges from 2.1 percent 

of taxable value in the first year to 

.45 percent after the fifth year (or 

older). (National Conference on 

State Legislatures)

An ownership tax, based on value 

of the vehicle, is charged by the 

state and ranges from 2.1 percent 

of taxable value in the first year 

to .45 percent after the fifth year 

(or older). (National Conference 

on State Legislatures) 

An ownership tax, based on 

value of the vehicle, is 

charged by the state and 

ranges from 2.1 percent of 

taxable value in the first year 

to .45 percent after the fifth 

year (or older). (National 

Conference on State 

Legislatures) For a Class B 

truck, less than 16,000 lbs., 

the taxable value is 75% 

MSRP.  (Evan Kirby)

An ownership tax, based on 

value of the vehicle, is 

charged by the state and 

ranges from 2.1 percent of 

taxable value in the first year 

to .45 percent after the fifth 

year (or older). (National 

Conference on State 

Legislatures)

An ownership tax, based on 

value of the vehicle, is charged 

by the state and ranges from 

2.1 percent of taxable value in 

the first year to .45 percent 

after the fifth year (or older). 

(National Conference on State 

Legislatures)

State License plates fee

one time vehicle 

purchase

Passenger Car or Truck 

that do not exceed 

sixteen thousand pounds 

empty weight - Fees: 

One-time fee of $50.00 

for the issuance or 

replacement of plates. 

$25 renewal fee. 

(https://www.colorado.g

ov › pacific › dmv › 

regular-license-plates)

Taxicab License Plate was created 

per House Bill 11-1234 - no special 

fee (Laurie from DMV)Passenger 

Car or Truck that do not exceed 

sixteen thousand pounds empty 

weight - Fees: One-time fee of 

$50.00 for the issuance or 

replacement of plates. $25 

renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-license-

plates)

Commercial Fleet License Plate - 

No special fee (Laurie from DMV) 

Passenger Car or Truck that do 

not exceed sixteen thousand 

pounds empty weight - Fees: One-

time fee of $50.00 for the 

issuance or replacement of plates. 

$25 renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-license-

plates)

Commercial Fleet License Plate- 

No special fee (Laurie from DMV) 

Passenger Car or Truck that do 

not exceed sixteen thousand 

pounds empty weight - Fees: One-

time fee of $50.00 for the 

issuance or replacement of plates. 

$25 renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-license-

plates)

 Fees: One-time fee of $50.00 for 

the issuance or replacement 

of plates. $25 renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-license-

plates) 

Commercial Fleet License 

Plate- No special fee (Laurie 

from DMV) Passenger Car or 

Truck that do not exceed 

sixteen thousand pounds 

empty weight - Fees: One-

time fee of $50.00 for the 

issuance or replacement 

of plates. $25 renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-

license-plates)

Commercial Fleet License 

Plate- No special fee (Laurie 

from DMV) Passenger Car or 

Truck that do not exceed 

sixteen thousand pounds 

empty weight - Fees: One-

time fee of $50.00 for the 

issuance or replacement 

of plates. $25 renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-license-

plates)

Passenger Car or Truck that do 

not exceed sixteen thousand 

pounds empty weight - Fees: 

One-time fee of $50.00 for the 

issuance or replacement 

of plates. $25 renewal fee. 

(https://www.colorado.gov › 

pacific › dmv › regular-license-

plates)

State Other

Annual application fee 

for TNC permit

PUC regulates rates: per mile, per 

minute,  baggage, per passenger, 

zones

Denver Transaction sales Tax 

Often reported as 8.31% which is 

4.31% Denver + 2.90% state + 1% RTD 

+ 010% SCFD. Not applicable to 

services like Uber, Taxis, Grubhub etc. Tax per transaction

8.31% on vehicle 

purchase 8.31% on transaction N/A 8.31%  on transaction 8.31% on vehicle purchase

8.31%  to customer on 

transaction .

8.31% customer on 

transaction and on vehicle 

purchase (note this should 

also be white because 

company pays for sales tax 

when vehicle is purchased)

8.31% to customer on 

transaction and on vehicle 

purchase (note this should also 

be blue because contractor 

pays for sales tax when vehicle 

is purchased)

Local and Airport
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Summary of Fees and Taxes on Emerging Mobility Providers in Colorado Legend: White = Company Tax/Fee, Blue = Contractor Tax/Fee, Yellow = Customer or Individual Tax/Fee

Jurisdiction Operating Costs Notes Tax or Fee Time Frame

Transportation 

Network 

Companies Taxi Car Rental

Car Club/Fleets: Non Peer 

to Peer Car Share Peer to Peer Car Share

Residential Delivery: 

Commercial Parcel 

and Package Delivery 

(e.g. FedEx, UPS, DHL)

Residential Delivery: 

Commercial On-

Demand Delivery (e.g. 

3rd party delivery 

service partner, 

establishment based 

grocery or food 

delivery

Residential Delivery: 

Independent Contractor 

Package and On-

Demand Delivery (e.g. 

Amazon Flex, Grubhub, 

Postmates)

Denver Annual Parking  (car share) Fee

per car per dedicated 

space N/A N/A N/A

Denver Car Share Fees

Fees are determined by permit 

type and (if applicable) location, 

Vehicle Area or Dedicated Space

Vehicle Area Permit:  Car share 

vehicles relieved from time limit 

restriction in excess of (and 

including) tow hours, Residential 

Parking Permit restrictions, and 

meter payment.

A. City Wide:  $850/year (this is 

per car share vehicle)

Dedicated Space:  CSO may 

request to locate vehicles on-

street at dedicated spaces, 

Subject to additional fees but 

including but not limited to 

issuance, sign fabrication and 

installation.

A. Meter Displacement:  1/3 (one-

third) fully operational meter 

revenue based on adjacent meter 

program/rates

B. Downtown Area:  $750/year (if 

meter is not displaced)  (this is per 

car share vehicle)

C. Unmetered/City-wide Area:  N/A N/A N/A N/A

Denver Short Term Car Rental Tax 

7.25% Denver+ 2.90% State+1.00% 

RTD+.10% Cultural Facilities District = 

11.25%, 30 days or less Tax per transaction N/A N/A 11.25% 11.25% 11.25% N/A N/A N/A

Denver Buiness License Fee Fee annual $520 $520 $520 $520 $520 $520 $520 $520

Aurora Buiness License Fee Fee annual $126 $126 $126 $126 $126 $126 $126 $126

The district 

comprises seven 

counties in the 

Denver 

Metropolitan 

Area: Adams, Arap

ahoe, Boulder, Bro

omfield, Denver, D

ouglas, 

and Jefferson

Science and Cultural Facilities District (sometimes 

displayed as 'Denver County Other") Tax per transaction

0.1% on vehicle 

purchase Data unavailable 0.1%  on transaction 0.1%  on transaction 0.1% on vehicle purchase

0.1%  to customer on 

transaction

0.1% customer on transaction 

and on vehicle purchase (note 

this should also be white 

because company pays for 

sales tax when vehicle is 

purchased)

0.1% to customer on 

transaction and on vehicle 

purchase (note this should also 

be blue because contractor 

pays for sales tax when vehicle 

is purchased)

Counties within 

RTD District RTD Sales Tax Tax

vehicle purchase and 

transaction 1% on vehicle purchase Data unavailable 0.1%  on transaction 1%  on transaction 1% on vehicle purchase

1%  to customer on 

transaction

1% customer on transaction 

and on vehicle purchase (note 

this should also be white 

because company pays for 

sales tax when vehicle is 

purchased)

1% to customer on transaction 

and on vehicle purchase (note 

this should also be blue because 

contractor pays for sales tax 

when vehicle is purchased)

Denver 

International 

Airport DIA Concession Fee Recovery Fee per transaction N/A N/A 11.11% N/A N/A N/A N/A N/A
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Summary of Fees and Taxes on Emerging Mobility Providers in Colorado Legend: White = Company Tax/Fee, Blue = Contractor Tax/Fee, Yellow = Customer or Individual Tax/Fee

Jurisdiction Operating Costs Notes Tax or Fee Time Frame

Transportation 

Network 

Companies Taxi Car Rental

Car Club/Fleets: Non Peer 

to Peer Car Share Peer to Peer Car Share

Residential Delivery: 

Commercial Parcel 

and Package Delivery 

(e.g. FedEx, UPS, DHL)

Residential Delivery: 

Commercial On-

Demand Delivery (e.g. 

3rd party delivery 

service partner, 

establishment based 

grocery or food 

delivery

Residential Delivery: 

Independent Contractor 

Package and On-

Demand Delivery (e.g. 

Amazon Flex, Grubhub, 

Postmates)

Denver 

International 

Airport Customer Facility Charge Fee daily per rental $2.15 N/A N/A N/A N/A N/A

Denver 

International 

Airport DIA TNC and Taxi Fee Fee per pick up/delivery $2.60 both $5.03 for pick up N/A N/A N/A N/A N/A N/A

Arapahoe County Highway Fee Fee With Registration $12.00, $10.00, or $7.00 $12.00, $10.00, or $7.00 $12.00, $10.00, or $7.00 $12.00, $10.00, or $7.01 $12.00, $10.00, or $7.02 $12.00, $10.00, or $7.03 $12.00, $10.00, or $7.04 $12.00, $10.00, or $7.05 

Arapahoe County County General Fund, County Road and Bridge Fund Fee With Registration $4, $1.50 $4, $1.52 $4, $1.52 $4, $1.53 $4, $1.54 $4, $1.55 $4, $1.56 $4, $1.57

Arapahoe County Local Sales Tax Tax per transaction

3.25% - 8% depending on 

city on vehicle purchase

3.25% - 8% depending on city  on 

transaction N/A

3.25% - 8% depending on city  on 

transaction

3.25% - 8% depending on city on 

vehicle purchase

3.25% - 8% depending on 

city  to customer on 

transaction 

3.25% - 8% depending on city 

customer on transaction and 

on vehicle purchase (note this 

should also be white because 

company pays for sales tax 

when vehicle is purchased)

3.25% - 8% depending on city to 

customer on transaction and on 

vehicle purchase (note this 

should also be blue because 

contractor pays for sales tax 

when vehicle is purchased)

Adams County Local Sales Tax Tax per transaction

3.46% -4.5% depending 

on city on vehicle 

purchase

3.46% -4.5% depending on city  on 

transaction N/A

3.46% -4.5% depending on city  on 

transaction

3.46% -4.5% depending on city on 

vehicle purchase

3.46% -4.5% depending on 

city  to customer on 

transaction 

3.46% -4.5% depending on city 

customer on transaction and 

on vehicle purchase (note this 

should also be white because 

company pays for sales tax 

when vehicle is purchased)

3.46% -4.5% depending on city 

to customer on transaction and 

on vehicle purchase (note this 

should also be blue because 

contractor pays for sales tax 

when vehicle is purchased)

Boulder County Local Sales Tax Tax per transaction

Boulder County – 

0.985%, City tax rates – 

1.0%-4.00% on vehicle 

purchase

Boulder County – 0.985%, City tax 

rates – 1.0%-4.00%  on 

transaction N/A

Boulder County – 0.985%, City tax 

rates – 1.0%-4.00%  on 

transaction

Boulder County – 0.985%, City tax 

rates – 1.0%-4.00% on vehicle 

purchase

Boulder County – 0.985%, 

City tax rates – 1.0%-4.00%  

to customer on transaction 

Boulder County – 0.985%, City 

tax rates – 1.0%-4.00% 

customer on transaction and 

on vehicle purchase (note this 

should also be white because 

company pays for sales tax 

when vehicle is purchased)

Boulder County – 0.985%, City 

tax rates – 1.0%-4.00% to 

customer on transaction and on 

vehicle purchase (note this 

should also be blue because 

contractor pays for sales tax 

when vehicle is purchased)

Roaring Fork 

Transportation 

Authority District Roaring Fork Transportation Authority Transit Tax Tax per transaction

0.4% on vehicle 

purchase 0.4%  on transaction N/A 0.4%  on transaction 0.4% on vehicle purchase

0.4%  to customer on 

transaction 

0.4% customer on transaction 

and on vehicle purchase (note 

this should also be white 

because company pays for 

sales tax when vehicle is 

purchased)

0.4% to customer on 

transaction and on vehicle 

purchase (note this should also 

be blue because contractor 

pays for sales tax when vehicle 

is purchased)

Pikes Peak 

Regional Transit 

Authority District Pikes Peak Regional Transit Authority District Transit Tax Tax per transaction 1% on vehicle purchase 1%  on transaction N/A 1%  on transaction 1% on vehicle purchase

1%  to customer on 

transaction 

1% customer on transaction 

and on vehicle purchase (note 

this should also be white 

because company pays for 

sales tax when vehicle is 

purchased)

1% to customer on transaction 

and on vehicle purchase (note 

this should also be blue because 

contractor pays for sales tax 

when vehicle is purchased)
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Summary of Fees and Taxes on Emerging Mobility Providers in Colorado Legend: White = Company Tax/Fee, Blue = Contractor Tax/Fee, Yellow = Customer or Individual Tax/Fee

Jurisdiction Operating Costs Notes Tax or Fee Time Frame

Transportation 

Network 

Companies Taxi Car Rental

Car Club/Fleets: Non Peer 

to Peer Car Share Peer to Peer Car Share

Residential Delivery: 

Commercial Parcel 

and Package Delivery 

(e.g. FedEx, UPS, DHL)

Residential Delivery: 

Commercial On-

Demand Delivery (e.g. 

3rd party delivery 

service partner, 

establishment based 

grocery or food 

delivery

Residential Delivery: 

Independent Contractor 

Package and On-

Demand Delivery (e.g. 

Amazon Flex, Grubhub, 

Postmates)

Aspen Aspen Business License

The City of Aspen requires that any 

entity doing business within the City 

limits, either directly or indirectly, 

obtain a Combined Sales Tax and 

Business License (PDF). This includes 

businesses making retail sales and 

businesses that provide services only. Fee annual

$150- $750 depending 

on number of employees

$150- $750 depending on number 

of employees

$150- $750 depending on number 

of employees

$150- $750 depending on number 

of employees

$150- $750 depending on number 

of employees

$150- $750 depending on 

number of employees

$150- $750 depending on 

number of employees

$150- $750 depending on 

number of employees
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