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Purpose 
Discuss the development of the electric vehicle network. Electrification 
of the vehicle fleet will be a major change to the transportation sector. 
This may have a significant effect on the environment with the 
reduction in vehicle emissions.

Learning Objectives
At the end of this webinar, you will be able to:
• Describe the origin and development of programs supporting the 

transition from conventional fueled vehicles to electric vehicles
• Discuss the organization structure developed to promote the 

transition
• Explain how states, counties, cities, local agencies, and other 

organizations are using funds to further the deployment of electric 
vehicle fleets
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Programs and Funding Sources Supporting the 
Deployment of the Electric Vehicle Infrastructure 
• This webinar is one in a series that is being presented on the 

transformation of the vehicle fleet and its impact on emissions
• Previous webinars have included:

• "Technology Changes Influencing the Decline of Vehicle Emissions“
• “The Alternative Fuels Corridor Program”

• The purpose of these webinars is to describe the changes in societal 
conditions, personal preferences and technological improvements 
and advancements which are likely to be permanent and lead to 
reductions in emissions from vehicles that are a concern in many 
areas



Programs and Funding Sources Supporting the 
Deployment of the Electric Vehicle Infrastructure 
• Today’s speakers will present their discussion on the evolving vehicle infrastructure from three 

perspectives:
• Global/national
• State
• Local

• The talks will focus on the programs that have been initiated by various governments and the 
private sector in support of the evolution of the energy system used by highway vehicles

• Speakers for today’s webinar will include:
• Francisco Posada Sanchez (International Council on Clean Transportation, ICCT)
• Christian Willis (State of Colorado Energy Office)
• Jennifer Venema (City of Sacramento)
• Kevin Black (Federal Highway Administration, FHWA, moderator)



Programs and Funding Sources Supporting the 
Deployment of the Electric Vehicle Infrastructure 
• Our first speaker who will provide a global and national perspective 

on the electrical vehicle evolution is Francisco Posada Sanchez with 
the International Council on Clean Transportation (ICCT)

• Our second speaker who will provide a State perspective on the 
electrical vehicle transition is Christian Willis with the State of 
Colorado Energy Office

• Our Third Speaker who will provide the local perspective on the 
evolving electrical infrastructure is Jennifer Venema with the City of 
Sacramento



Programs and Funding Sources Supporting the 
Deployment of the Electric Vehicle Infrastructure 
• The TRB ADC20 Committee on Transportation and Air Quality hopes 

that this webinar helps the viewers understand the transformation 
occurring with highway vehicles and the infrastructure supporting 
them

• The Committee would also like to thank TRB for sponsoring this 
webinar and the others noted early which have been examining the 
evolution occurring in vehicle transportation systems 



Transitioning from the internal combustion 
engine to the zero emission vehicle

Francisco Posada
Senior Researcher

TRB Webinar series
Washington DC
April 3rd, 2019
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Globally, more than 38,000 people die early because of excess diesel NOx
emissions, every year. More than 69,000 early deaths due to regulated NOx.

Source: Deutsche Welle



On-road test

Laboratory test

Source for photos: WVU / ICCT, AVL / ERMES
Vehicles shown on photos are not related to test results shown

Source: http://www.theicct.org/use-emissions-testing-light-duty-diesel-vehicles-us

A comparison of laboratory vs. on-road test results for 3 diesel cars in 
the US triggered ‘Dieselgate’
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http://www.theicct.org/use-emissions-testing-light-duty-diesel-vehicles-us


Government testing has confirmed earlier findings and points to 
numerous other defeat devices

Source: http://theicct.org/blogs/staff/first-look-results-german-transport-ministrys-post-vw-vehicle-testing
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http://theicct.org/blogs/staff/first-look-results-german-transport-ministrys-post-vw-vehicle-testing


Summary of results from 1243 PEMS test on 541 diesel models 

https://www.theicct.org/sites/default/files/publications/ICCT_RoadTested_201709.pdf

Average CF: 4.5
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Nitrogen oxides emissions from diesel cars in Europe have not 
decreased as expected

Source: http://eupocketbook.theicct.org
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http://eupocketbook.theicct.org/


Source: http://www.theicct.org/future-of-vehicle-testing

US: Self-certification + strict compliance testing
EU: Strict approval process but little enforcement
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http://www.theicct.org/future-of-vehicle-testing


Air pollution and public health concerns caused by elevated NOx emissions from 
diesel cars drove city officials to take desperate actions. Sales of diesel passenger 
cars are coming down in Europe

Sources:; https://www.theicct.org/blog/staff/2017-year-review-european-diesel-down-electric-vehicles-rise
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https://www.theicct.org/blog/staff/2017-year-review-european-diesel-down-electric-vehicles-rise


Remote sensing as an ideal complementary measurement tool for 
detecting high on-road emissions
TRUE: the real urban emissions initiative

Source: https://www.trueinitiative.org/
Source: http://www.theicct.org/China-diesel-remote-sensing-regulation

London: Ultra Low Emission Zone, Clean Car Checker, diesel Taxi expedited retirement, scrappage
Paris: Low Emission Zone
Brussels: Low Emission Zone and Vehicle Ban
Scotland: Remote sensing network and Low Emissions Zones in major cities
Mexico City: Scrappage, Low Emission Zones
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https://www.trueinitiative.org/
http://www.theicct.org/China-diesel-remote-sensing-regulation
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A shift to electromobility
Addressing local air quality and global climate challenges



Annual electric vehicle sales jumped ~70% in 2018. Cumulative EV 
sales are now above 5 million.

11ZEV Alliance Based on ev-sales.blogspot.com and http://www.ev-volumes.com
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Top 30 cities account for half of all passenger EV sales
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Electric vehicle capitals: Accelerating the global transition to electric drive. 
https://www.theicct.org/publications/ev-capitals-of-the-world-2018

Electric vehicle capitals: Accelerating the global transition to electric drive. 
https://www.theicct.org/publications/ev-capitals-of-the-world-2018

https://www.theicct.org/publications/ev-capitals-of-the-world-2018
https://www.theicct.org/publications/ev-capitals-of-the-world-2018


A variety of national-level actions needed to promote electrification
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Future (2025/30) CO2 target values can be achieved cheaper if transitioning to 
electric vehicles earlier

Source: http://www.theicct.org/2020-2030-co2-standards-cars-lcvs-eu-
briefing-nov2016

Battery cost reductions enable EVs to reach cost parity with conventional cars

Source: Nykvist, B., & Nilsson, M. (2015). Rapidly falling costs 
of battery packs for electric vehicles. Nature Climate Change, 
5(4), 329–332. https://doi.org/10.1038/nclimate2564

http://www.theicct.org/2020-2030-co2-standards-cars-lcvs-eu-briefing-nov2016


Government Target 
year

Percentage of 
EV credits

ICCT estimate of 
percent EV sales 

China 2020 12% 3 – 4%
California (+ Sec. 177 states) 2025 22% 8%
Quebec 2025 22% 10%
Europe 2025 

2030
15%
30%

5 – 10%
15 – 20%

 China’s New Energy Vehicle mandate is integrated into its existing fuel economy standards, 
 California forecasts only 8% EV penetration in 2025 due to credit multipliers
 Quebec’s policy is nearly identical to California’s but with fewer credits
 Europe’s policy – currently only a proposal – includes incentives for achieving substantial EV penetration levels but no penalties

Passenger vehicle ZEV mandates spread around the world
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Top EV CITIES adopted a complete policy package in pushing for vehicle electrification

ICCT: EV Capitals: Accelerating the global transition to electric drive: 
https://www.theicct.org/publications/ev-capitals-of-the-world-2018



Leading markets tend to have more public charging, more available electric 
vehicle models, consumer incentives, and local promotion actions

See: http://www.theicct.org/leading-us-city-electric-vehicle-2016
https://www.theicct.org/sites/default/files/publications/Transition_EV_US_Cities_20180724.pdf

http://www.theicct.org/leading-us-city-electric-vehicle-2016
https://www.theicct.org/sites/default/files/publications/Transition_EV_US_Cities_20180724.pdf


EV market is concentrated in the west coast and the northeast, with some high 
shares in Colorado and other key areas

Source: https://www.theicct.org/sites/default/files/publications/Transition_EV_US_Cities_20180724.pdf

https://www.theicct.org/sites/default/files/publications/Transition_EV_US_Cities_20180724.pdf
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For more detail, please visit our ICCT website

Francisco Posada
francisco@theicct.org

www.theicct.org

mailto:Drew@theicct.org


Extra slides
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California Zero emission bus mandate

Calendar year Zero Emission Bus percentage of new 
bus purchases
Large transit 
agency

Small transit 
agency

2023* 25%
2024* 25%
2025 25%
2026 50% 25%
2027 50% 25%
2028 50% 25%
2029 and after 100% 100%

* Potential waiver for early action (more than 1000 ZEBs by December 2020; 
1150 by December 2021)



22

 Each transit agency is required to submit a transit board approved ZEB 
purchase and deployment plan
 June 30, 2020 for large transit agencies
 June 30, 2023 for a small transit agencies.

 Goal of full transition to zero-emission technologies by 2040 or earlier.
 Identify the type of zero-emission technology a transit agency is planning to 

deploy
 Describe build out of charging and fueling infrastructure
 Identify the planned schedule for bus purchases
 Describe the training schedule for zero-emission bus operators and 

technicians
 Identify potential funding sources

Zero Emission Bus (ZEB) Rollout Plan

ZE Bus ISOR: https://www.arb.ca.gov/regact/2018/ict2018/isor.pdf



Colorado’s Approach to Electric Vehicle 
Charging Infrastructure

Christian Williss
Director, Transportation Fuels and Technology

April 3, 2019



Agenda

1. Policy environment in Colorado

2. Funding sources

3. Infrastructure grant programs



Transportation Fuels and Technology

CEO’s Transportation Fuels and Technology Team works to accelerate 
adoption of zero emission vehicles through:

1. Program Management – administer grant programs that reduce the 
upfront cost of installing charging infrastructure.

2. Policy and Planning – make Colorado an attractive place to own and 
operate an electric vehicle (EV) and make investments in EV charging 
infrastructure.

3. Outreach and Education – provide information and technical support to 
fleets and consumers on the costs and benefits of owning and 
operating EVs. 



Colorado Electric Vehicle Plan

• Build out key charging corridors that 
facilitate economic development, 
boost tourism, and reduce harmful 
air pollution. 

• Accelerate adoption of EVs and 
ensure Colorado remains a leader in 
the EV market. 

• Serve as a living document.



Regional Electric Vehicle West

• REV West MOU signed by 8 Western Governors. 

• Establishes a framework for collaboration on an 
Intermountain West Electric Corridor.

• Develop best practices/voluntary minimum 
standards for stations, expand access to EVs, 
and create a consistent charging experience.



Executive Order B 2019 002

Supporting a Transition to Zero Emission Vehicles

1. Creates an interdepartmental electrification workgroup to support 
widespread electrification across the state. 

2. Directs CO Dept. of Public Health and Environment (CDPHE) to 
develop a rule to establish a Colorado Zero Emission Vehicle 
program and propose to the Air Quality Control Commission no later 
than May 2019 for possible adoption before October 30, 2019.

3. Directs CDPHE to revise the VW Beneficiary Mitigation Plan to focus 
all remaining eligible investments on supporting electrification of 
transit and school buses and trucks. 

4. Directs CO Dept. of Transportation to develop a zero 
emission vehicle and clean transportation plan.



Colorado Electric Vehicle Grant Fund 

The Colorado Electric Vehicle Fund was created by statute in 
2009.

• Collects $50 from EV owners at time of registration

• $30 goes to highway users trust fund/$20 to EV Fund

• Funds may be used to provide grants for installation of EV 
charging stations 

• Eligible entities include government, private businesses, 
workplaces, HOAs, etc.

• Pending legislation would allow for more flexibility in how funds 
are allocated.



ALT Fuels Colorado (AFC)  

• Partnership   between CEO and 
Regional Air Quality Council. 

• Funded through Congestion Mitigation 
and Air Quality program.

• Grants for AFVs, fueling and charging 
infrastructure.

• $30 million over 6 years, split between 
vehicles and infrastructure.



Colorado Beneficiary Mitigation Plan

• Proposes 15%, maximum allowed, for Zero Emission Supply 
Equipment Program – $10.3 million.

• Distributed through existing grant programs – Charge Ahead 
Colorado and ALT Fuels Colorado. 

• $3.5 million for community-
based Level II and DC fast-
charging stations.

• $6.8 million for DC fast-charging 
stations along Colorado’s major 
transportation corridors.



Charge Ahead Colorado

• Partnership between CEO and 
Regional Air Quality Council.

• Grants for community-based 
Level II and DC fast-charging 
stations across the state.

• Grants for EVs in 7-county metro 
area – public/non-profit fleet 
owners.

• Grants for more than 780 
stations awarded to date.

Source: Alternative Fuels Data Center 



AFC: EV Fast-Charging Corridors
Colorado Electric Vehicle DCFC Corridor Program

Electrify America 



• $10.3 million award made to ChargePoint to build 33 DCFC across 
six corridors.

• 2-4 chargers at each site; capable of providing at least 50 kW and up 
to 150 kW charging.

AFC: EV Fast-Charging Corridors

• Statewide network ensures a consistent driver 
experience at every station.

• Committed site hosts: retail, grocery, c-store, and 
local governments.

• State-of-the-art modular technology allows for 
expansion.



Electric Vehicle (EV) Initiatives in 
Sacramento
Jennifer Venema, Department of Public Works
April 3, 2019



Summary 
• Sacramento context
• EV efforts 
• Policy framework 
• Project example
• Take-aways



Setting
• Capital of California
• Top 10 most diverse cities in US
• Confluence of major interstate routes
• Poor air quality 

EV CHARGERS AND LOW-INCOME OR 
DISADVANTAGED COMMUNITIES



Context
3.3% EV share
5th in EV uptake
Top 3 for EV promotion actions
ICCT 2018



Context
City leadership  

• “ZEV First” commitment 
• 50% ZEV target for light-duty vehicle 

replacements

Regional partnerships 



EV 
Efforts

CURBSIDE EV CHARGING

CAR SHARE

PUBLIC EV 
CHARGING & 
PARKING 
PROGRAM



GOALS

PERFORMANCE 
TARGETS

ACTIONS

Policy Framework

75,000 ZEVs in Sacramento by 2025

Action categories: 
1. Community Charging and 

Infrastructure 
2. Heavy-Duty and New ZEV 

Applications
3. Electrify America Green City Initiative 
4. City Facility Charging Infrastructure 
5. Fleets
6. Economic Development and 

Innovation 
7. Programs, Partnerships, and 

Engagement
8. ZEV Access

EV Strategy adopted 12/2017



Green City
“Sac-to-Zero”
$44 million investment 
commitment from Electrify 
America

http://www.cityofsacramento.org/Green-City

http://www.cityofsacramento.org/Green-City


Take-aways
Leadership and partnerships 
ZEVs as a means, not an end



Thank you
www.cityofsacramento.org/ev

Jennifer Venema
Sustainability Manager
Department of Public Works 
City of Sacramento
jvenema@cityofsacramento.org

http://www.cityofsacramento.org/ev
mailto:jvenema@cityofsacramento.org


Today’s Speakers
• Kevin Black, Federal Highway Administration, 

kevin.black@dot.gov
• Francisco Posada, The International Council on 

Clean Transportation, francisco@theicct.org
• Christian Williss, Colorado Energy Office, 

christian.williss@state.co.us
• Jennifer Venema, City of Sacramento, 

JVenema@cityofsacramento.org

mailto:kevin.black@dot.gov
mailto:francisco@theicct.org
mailto:christian.williss@state.co.us
mailto:JVenema@cityofsacramento.org


Panelists Presentations

http://onlinepubs.trb.org/onlinepubs/webinars/190403.pdf

After the webinar, you will receive a follow-up email 
containing a link to the recording

http://onlinepubs.trb.org/onlinepubs/webinars/190403.pdf


Get Involved with TRB
• Getting involved is free!
• Join a Standing Committee  (http://bit.ly/2jYRrF6)
• Become a Friend of a Committee 

(http://bit.ly/TRBcommittees)
– Networking opportunities
– May provide a path to become a Standing Committee 

member
• Sponsoring Committee: ADC20, Transportation 

and Air Quality 
• For more information: www.mytrb.org

– Create your account
– Update your profile

http://bit.ly/2jYRrF6
http://bit.ly/TRBcommittees
http://www.mytrb.org/


Receiving PDH credits

• Must register as an individual to receive 
credits (no group credits)

• Credits will be reported two to three 
business days after the webinar

• You will be able to retrieve your certificate 
from RCEP within one week of the webinar
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