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ALETTER FROM MAYOR DYER

Dear Community Members,

As our residents’, commmuters’, and visitors’ travel preferences
evolve alongside a rapidly changing marketplace, opportunities to
advance widespread community benefits are emerging through

the electrification of all types of vehicles. As electric vehicles, buses,
bicycles, and trucks become more available and affordable, we
have the opportunity to transform our transportation landscape to
achieve ambitious goals in climate change mitigation, air quality
improvement, and equitable access to mobility. We have convened
the Orlando E-Mobility Task Force to drive our community towards
those goals.

Our 2018 Community Action Plan established foundational goals

to shift our reliance towards multimodal transportation options like
biking, carpooling, and mass transit while reducing our emissions

by moving away from fossil fuels and single-occupancy vehicle use.
The Orlando E-Mobility Roadmap seeks to build on that vision in
collaboration with key transportation stakeholders in greater Orlando,
and to develop more in-depth and robust strategies to accelerate
adoption of electric mobility.

We have already made great progress in collaboration with countless
critical partners by installing 100 public EV charging stations,

adding electric vehicles to our city fleet, launching an Electrified
Dealerships program, electrifying the downtown LYMMO bus service,
and adopting an EV Readiness code. With the unified vision in this
roadmap, we can go further to ensure that Orlando is ready for the
future of mobility and pursues a just transition in which everyone
experiences the benefits that electric mobility options can bring to our
community. Thank you for your support—and let’s continue striving
to become the most sustainable city in the nation while ensuring we
forge an equitable path along the way.

Sincerely,

/6»«/@

Buddy Dyer
Mayor
City of Orlando
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EXECUTIVE SUMMARY

In 2021, the City of Orlando organized an E-Mobility Task Force, composed of transportation stakeholders from
government, utilities, transit authorities, and others, which convened over the course of six months to create this
roadmap — a unified vision of how mobility will transform in Orlando by 2030 and beyond. This roadmap provides
a snapshot of the status of mobility in greater Orlando today, the long-term transportation plans in place, initiatives
underway, and community-perceived barriers to ideal mobility faced today.

TASK FORCE VISION STATEMENT:

“By 2030, we aim to create mobility opportunities that embrace emerging technologies,
reduce emissions that harm public health, bolster climate change resilience, and increase
access and affordability for our disadvantaged communities.”

The Task Force identified four overarching goals and assigned targets and indicators that will serve to measure
progress. It also workshopped a variety of strategies under each goal and prioritized the most attainable and
impactful ones, described below. This list is not intended to limit pursuit of new opportunities that arise, but to
coordinate and focus the efforts of Task Force partners to drive progress forward.

As part of the implementation process, the Task Force concluded that quarterly convenings were essential

to effectively coordinate efforts. To monitor progress and drive meaningful impact, the Task Force will create
progress reports every other year based on the indicators and targets. Finally, as the community and the mobility
marketplace continue to evolve, the Orlando E-Mobility Roadmap will be updated every five years.

GOAL

1. Provide
equitable and
affordable
access to
e-mobility

TARGETS/INDICATORS

-100% of Orlando residents live within

10-minute walk of a Level 2 public
charging station or 10-minute drive of
a DCFC by 2030

- Proportion of e-mobility adoption

and use by demographics match city
demographics (race, income) by 2030

-100% of disadvantaged commmunities

are served by electric buses by 2030

STRATEGIES

-Develop robust, ongoing engagement, feedback, and

evaluation with disadvantaged commmunities to guide
e-mobility initiatives, including EV charger siting and
micromobility strategies

-Conduct outreach and education with disadvantaged

communities through trusted messengers on the full
spectrum of e-mobility benefits and receive input on
tailoring e-mobility policy and programs

GOAL

3. Develop
a robust
charging
ecosystem

TARGETS/INDICATORS

-City has 1,400 Level 2 public ports and

250 DCFC public ports by 2030

- City has 200 city-owned Level 2 public

ports and 40 DCFC public ports by
2030

STRATEGIES

-Pass EV Readiness land development code to increase

current and future charging access in multifamily and
commercial (nonresidential) properties

-Establish coordinated funding and financing strategy

for EV charging, including by pursuing grants, forming
public-private partnerships, collecting revenue, etc.

-Expand solar charging canopies to additional city

facilities for fleet, employee, and public charging

-Expand OUC EV fast-charging hub pilot to reach eight

total hubs

- Pilot EV charging station incentive programs for new

and existing low- and moderate-income multifamily
housing

-Expand “Right to Charge” legislation to include rental

properties

-Launch equitable workforce development program to

support EV charging installation certification

-Pilot managed charging and charging plus storage

with commmercial fleets

-Incentivize new development to include e-mobility

access (EV charging, EV car sharing, e-bike sharing or
charging, etc.)

2. Accelerate

-30% of all light-duty registered vehicles

in Orlando are electric by 2030, and
80% by 2050

- City and Orlando Utilities Commission

-Establish an EV bulk purchase program
-Create a fleet electrification plan and procurement

policy designed to reach targets

- Offer technical assistance to electrify fleets,

with a focus on supporting fleets that work with
disadvantaged communities

-Develop program to support used EV adoption that

4. Advance
multimodal
e-mobility

options

- Transit and school bus fleets are all-

electric by 2040

-75% of commmute trips are zero

emission (walking, biking, electrified
transit or shared mobility, EV, or
avoided) by 2030

-Pursue additional charging hubs in partnership with

LYNX, OUC, and others with DCFC, micromobility
charging, and other technologies, with an emphasis on
underserved communities

- Partner with Orange County Public Schools (OCPS)

and LYNX to support electrification of school
and transit bus fleets, prioritizing deployment in
disadvantaged communities

- Pilot a low- and moderate-income car-sharing or

other electrified shared mobility service

-Support development of integrated apps / platforms

to enable more seamless use of multiple modes and
charging options and inclusive payment methods by
encouraging open data standards and utilization of
the FDOT SunStore

-Work with the city’s for-hire vehicle permitting and

local companies to support acceleration of electrified
ride hailing and electrification of other for-hire vehicles,
such as taxis, limos, and shuttles

EV adoption , | . : . : . . g .
in multiole (OUC) establish 100% light-duty fleet includes m;entwes an.d financing and targets low- and .Pilot e-bike incentive program for low- and moderate-
ple: procurement policy by 2025; perform moderate-income residents income residents
transportation | 4 medium- and heavy-duty transition | . Pilot freight electrification program in partnership with - Pilot e-cargo bikes for deliveries in areas experiencing
sectors analysis by 2025 OUC and a company with an ambitious electrification delivery congestion
-30% of goods deliveries are zero commitment -Convert rail transit and freight to all-electric
emission by 2030 -Create an e-mobility education and experience center
- Establish a portion of driver’s ed curriculum on EVs
-Explore introducing zero-emission zones for deliveries Table ES1. Summary of the Orlando E-Mobility Task Force goals, targets, indicators, and strategies.
or all trips in select locations
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Alternative Fuels Data Center (AFDC): An organization
that provides information, data, and tools to help fleets
and other transportation decision makers find ways to
reach their energy and economic goals through the use
of alternative and renewable fuels, advanced vehicles,
and other fuel-saving measures.

Electric Vehicle (EV): A vehicle powered by one or more
electric motors that can be plugged in (both PHEVs and
BEVs). EVs plug into off-board sources of electricity and
store the energy in a battery.

Internal Combustion Engine (ICE) Vehicle: A vehicle with
an engine that generates mechanical power by burning
a liquid or gaseous fuel (i.e., most conventional gasoline
and diesel vehicles).

Hybrid Electric Vehicle (HEV): A vehicle powered by a
traditional gasoline or diesel ICE and by one or more
electric motors that use energy stored in a battery. The
battery is charged by the ICE and through regenerative
braking. The vehicle cannot be plugged in to charge.

Plug-in Hybrid Electric Vehicle (PHEV): A vehicle that
is like an HEV but has a larger battery that allows it to
travel on electricity alone. The battery can be charged
by plugging into an electric power source, through
regenerative braking, and by the ICE. PHEVs don’t have
to be plugged in before driving. They can be fueled
solely with gasoline, like an HEV.

Battery Electric Vehicle (BEV): A vehicle that runs on
electricity alone. It is powered by one or more electric
motors that use the energy stored in a battery (larger
than the batteries in an HEV or PHEV). BEV batteries are
charged by plugging the vehicle into an electric power
source and through regenerative braking.

Electric Vehicle Supply Equipment (EVSE): The
hardware, including connectors, fixtures, devices, and
other components, required to charge an electric vehicle.

EV Charging Port: A single plug or outlet that can
charge an EV. Some EV charging stations have multiple
ports per station (e.g., dual-port stations are common),
enabling multiple vehicles to charge at a time.

Level 1 EVSE: Alternating current (AC) equipment (often
referred to simply as Level 1) that provides charging
through a 120- volt (V) AC plug and can add 2 to 5 miles
of range per hour of charging. Most, if not all, EVs come

equipped with a Level T charger.

Level 2 EVSE: AC equipment that offers charging
through 240-V (typical in residential applications) or
208-V (typical in commercial applications) electrical
service and can add 10 to 20 miles of range per hour of
charging. This charging option can operate at up to 80
amps and 19.2 kW. However, most Level 2 equipment
operates at lower power (e.g., 30 amps), delivering 7.2
kW of power. As of 2020, more than 80% of public ports
in the United States were Level 2.

Direct Current Fast Charging (DCFC): Charging
equipment (typically 208/480 V AC three-phase input)
that enables rapid charging, adding 60 to 80 miles of
range per 20 minutes of charging. As of 2020, more
than 15% of charging outlets in the United States were
DC fast chargers. There are three types of DC fast
charging systems, depending on the type of charge port
on the vehicle: SAE Combined Charging System (CCS),
CHAdeMO, and Tesla.

EV Capable: Equipped with electrical panel capacity and
conduit enabling future planned EV parking spaces (a
requirement for a certain percentage of spaces built in
new construction under an EV ready ordinance).

Electric Vehicle Supply Equipment (EVSE) Installed:
Installed EV charging stations in new parking spaces
rated at a minimum of 32 amp, 7.2 kW (a requirement
for a certain percentage of spaces built in new
construction under an EV ready ordinance).

Disadvantaged Communities: Coommunities

that experience disproportionately high and
adverse economic, human health, climate-related,
environmental, and other cumulative impacts.

Electric Vehicle Training Program (EVITP): A program
that provides comprehensive training for the installation
of EVSE equipment in North America. “EVITP offers a
full overview of the Electric Vehicle industry including an
extensive section on Customer Relations & Customer
Satisfaction”

Transport network companies (TNCs): Providers of on-
demand transportation services for passengers, such as
Uber and Lyft; also known as ride-hailing companies.
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INTRODUCTION

ELECTRIC MOBILITY OVERVIEW

Electric-powered mobility has become an increasingly viable and beneficial strategy to reduce emissions from
the transportation sector thanks to technological advancements, declining battery costs, and cleaner electricity
generation nationwide. It also provides additional benefits including direct economic savings for drivers, improved
public health, and reduced noise pollution. In 2017, transportation surpassed the power (electricity) sector

to become the largest contributor of greenhouse gas (GHG) emissions in the United States. This means that
decarbonizing transportation systems will be critical to achieving GHG reduction goals necessary to mitigate the
harmful impacts of climate change.?

The advancement and adoption of electric mobility has become the prominent strategy to decarbonize
transportation. For the purposes of this roadmap, electric mobility refers to the movement of people or goods by
any vehicle powered by electricity via a battery charged by plugging into the grid. Practically speaking, this includes
everything from electric buses and trucks to electric personal vehicles, scooters, and bicycles. The widespread
adoption of these options presents complex challenges for cities, states, and regions and requires coordination
among multiple stakeholders.

040
-

ELECTRIC BUSES

OIS HE .

ELECTRIC BIKES

ELECTRIC TRUCKS ELECTRIC CARS

ELECTRIC SCOOTERS

BENEFITS OF ELECTRIC MOBILITY

The adoption of electric mobility offers numerous benefits to communities, including:

REDUCED GREENHOUSE GAS EMISSIONS: Total life cycle greenhouse gas emissions (including manufacturing)
are substantially lower for EVs than for vehicles with internal combustion engines (ICE).? During the use-phase,
which excludes manufacturing and disposal, in Florida’s current (2020) electricity grid mix, EVs emit 63% less
GHGs per mile.* Additionally, by the mile shared scooters produce half as many grams of greenhouse gas as cars.®
As the grid continues to become cleaner with more electricity generated by renewable sources, the upstream GHG
emissions from electricity generation will continue to decrease.

IMPROVED AIR QUALITY AND PUBLIC HEALTH: ICE vehicles are a major cause of air pollution in Orange County,
contributing 85% of carbon monoxide (CO) emissions and 73% of nitrogen oxide (NOx), which are precursors

to ozone.® Air pollution directly impacts human health and often affects vulnerable racial and socioeconomic
groups disproportionately.” With zero tailpipe air pollutant emissions and lower life cycle emissions, EV adoption
will improve local air quality and reduce the negative health impacts in communities suffering the most from
transportation-related emissions. Another zero-emission transportation option, the e-bike, can improve
cardiorespiratory fitness in physically inactive individuals.®

FINANCIAL SAVINGS FOR CONSUMERS: E-bikes increase the range of miles a person can travel on a bicycle.
While more than conventional bicycles, the upfront and maintenance costs of an e-bike are a fraction of those for
ICE vehicles and EVs. E-bikes offer a viable and affordable coommute option for people traveling 10 or less miles to
work each way. Charging an electric vehicle in Florida costs only $1.08 per “e-gallon,” compared with the equivalent
$2.83 for a gallon of gas, representing savings of more than 60%.° With fewer moving parts, electric vehicles also
incur lower maintenance costs — typically half that of conventional vehicle upkeep, saving consumers approximately
$4,600 in maintenance alone over the life of a vehicle.'® While electric vehicles are still often more expensive upfront
than conventional vehicles, analysts expect upfront costs of EVs to drop below those of traditional vehicles by the
middle of this decade." An electric vehicle cost-benefit analysis for Florida estimates that a scenario of high EV
adoption would save drivers $84.5 billion cumulatively by 2050 in vehicle operating costs.”

ECONOMIC AND WORKFORCE DEVELOPMENT: In addition to providing direct cost savings to EV drivers, EV
adoption offers financial benefits to all electric utility customers due to greater utilization of the grid during off-peak
hours and increased utility revenues from charging. By 2050, it’s estimated that electric utility customers statewide
in Florida would save $21.7 billion in reduced rates in a high-EV-adoption scenario.”® Relying on locally generated
electricity, EVs keep more money in the local economy, producing greater economic impact: analyses in other states
have shown that EV adoption can result in up to 25 new jobs in the local economy for every 1,000 EVs on the road.™
The transition to electric mobility also provides opportunities to add new high-quality jobs in the industry directly,
from vehicle manufacturing and maintenance to EV charging installation. For every $1 billion spent on charging
infrastructure, analysts estimate 10,000-15,000 jobs will be created.®

RESILIENCE AND EMERGENCY PREPAREDNESS: EVs have the potential to play an important role in grid
stabilization, such as by offloading stored energy back to a home or the grid during peak demand times. They can
also provide emergency power during blackouts caused by weather or other disruptive events. For example, the
upcoming Ford F-150 Lightning will be able to power an average home for up to three days using the electricity
stored in the vehicle’s battery pack. EVs by their nature can also be easily relocated where power is needed most.
This dynamic charge and offload process can have a negative impact on a battery’s capacity and longevity, but as
battery technology has continued to improve, this effect is shrinking. EV chargers placed along evacuation routes
also improve preparedness in the event of a natural disaster; the strategic leveraging of access to chargers will be
critical for residents needing to move or evacuate areas within or near Orlando.
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TRENDS IN ELECTRIC MOBILITY

As technology improves, governments implement policies,

and industry actors invest, electric mobility adoption is growing
quickly and is poised for rapid acceleration in this decade and
beyond. Some of the key trends driving the transition to electric |
mobility include:

COST REDUCTIONS: Battery costs, a key driver in the
increased price for electric vehicles, have declined 97% since
EVs were introduced commercially in 1991, and analysts
anticipate these costs will continue to go down over this
decade.® Combined with economies of scale from increased
production and other factors, this should bring electric vehicle
costs to parity with conventional vehicles for certain model
types by the middle of this decade, analysts say.”

INDUSTRY INVESTMENTS AND COMMITMENTS:
Automakers are investing substantial amounts in research
and development and marketing of electric vehicles, and are
making bold commitments to electrify their models, further
spurred by President Biden’s executive order setting a goal
for 50% of new vehicle sales to be zero-emission by 2030."®
Companies are also investing in e-bikes and scooters, such as
BMW’s iVision AMBY or VW’s folding electric bike.

BMW’s electric bicycle. Source: BMW Group

m— 40 EVmodelstoday | —— LUCID @ RIVIAN
start EV production
m— @ 1M EVs per year B ]
+12 EVs *2EVs
_JA(.ZU:a STELL/\NTls I gm —H‘%[___ Jeep - Gm
All models EVs +30 EVs EV model of All new
+20 EVs +23 EVs entire lineup models EVs

grr “ DAIMLER

-jZOM EVs peryear ————— @  — @ 50% sales EV

m_ A” models EVs
S o K | 4 >
B Z= Hn@agu T. +15EVs

EV model of entire lineup

m— @ All new models EVs

Automaker commitments to electrification as of August 2021

40% models EVs
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SOME HIGHLIGHTS:
-General Motors plans to electrify 40% of its vehicle models by 2025, and 100% of them by 2035. It also plans
to invest $35 billion in EV R&D by 2025.

-Ford is aiming for all electric sales in Europe by 2030 and plans to invest $22 billion in EV R&D. In May 2021 it
unveiled an electric pickup, the Ford 150 Lightning, which will be available to consumers in 2022.

-Honda has set a goal for 100% of its global sales to be electric by 2040.2°

TECHNOLOGY IMPROVEMENTS: Electric vehicle range increased, on average, more than 130% between 2011 and
2019 for certain EV models, and analysts expect ongoing improvements.?' At the same time, charging speeds for EV
charging stations have been increasing both for Level 2 and DC fast charging stations, enhancing convenience for
consumers. In micromobility, technology improvements are improving rider experience - such as integrated helmet
systems, smart torque and acceleration, and learning modes for new riders.

VEHICLE MODEL AVAILABILITY: In 2020, 48 electric vehicle models were available for sale in the United States,
and 100 more are expected by 2024, including in popular vehicle classes like SUVs and pickups.? In other sectors,
electric transit buses and vans, school buses, and trucks of various models are becoming more commercially
available, and affordable electric bikes, cargo bikes, and scooters are also becoming more widespread. Additionally,
used electric vehicles are becoming increasingly available at affordable prices, as low as $6,000 in many
communities.

Driven by the developments above, as well as by policy efforts on the part of cities, states, and utilities, passenger
electric vehicle adoption is increasing rapidly nationwide: year over year sales were up 43% in January 2021 and are
expected to continue climbing rapidly this decade.® Demand has also been accelerating for e-bikes: in 2020, e-bike
sales were up around 100% over the previous year.?*

EV Technology Trends
- (] : -
=
= E ) é % =
= =
Increased Increased Higher Decreased Decreased
Battery Power Battery Lifetime Battery Charging Battery Cost
Density {(Recharge Cycles) Violtages Time (% / KWh)
BEVs HISTORICAL BATTERY COST & RANGE BEVs FORECAST BATTERY COST & RANGE
2010 COST 2015 COST 2020 COST 2025 COST
~$1,175 ~$375 ~$160 ~$100
per kWh per kWh per kWh per kWh
2010 RANGE 2015 RANGE 2020 RANGE 2025 RANGE
~75 ~160 ~250 ~450
miles miles miles miles

Figure 2: EV technology and cost trends %
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BARRIERS TO WIDESPREAD ELECTRIC MOBILITY ADOPTION IN ORLANDO

The following table highlights key barriers both to equitable mobility broadly and to acceleration of electric
mobility adoption specifically. It is informed by research on electric mobility barriers nationwide and by key
informant interviews conducted in Orlando by EVHybridNoire.

DEPENDENCE ON A PERSONAL VEHICLE “I’'ve lived in other places where
Stakeholders cited a lack of reliability and quality service as barriers to greater
use of public transit and shared mobility options in the Orlando area, leading to

dependence on more costly personal vehicles.

ground transportation was
great. You didn’t even really
need a car to go to work or to

get around, but here if you

Community need by the numbers:

-In Orange County, the average monthly household cost of driving is $1,079, while | don’t have an automobile, it
a monthly bus pass is only $50. % poses problems for moving

-Orlando households spend an estimated 23% of income on transportation. from one place to the other”

In cities with more mobility options, like Washington, D.C., and Philadelphia,
transportation takes up an estimated 9-15% of income. %

PUBLIC TRANSIT THAT DOES NOT MEET COMMUNITY NEEDS

Stakeholders highlighted how low-income communities and communities of
color in Orlando rely more on public transportation despite lack of quality service
and coverage, which poses challenges to accessing jobs, health care, and other
opportunities. Black, Indigenous, and people of color (BIPOC) communities
experience spatial mismatch, a phenomenon wherein predominantly affects

“l can’t get a job on the
weekend because the bus
services over here have very
limited schedules on the
weekend.”

people of color.

Community need by the numbers:
-People of color are three times less likely than white residents to own a vehicle in Orlando.?®
-Black commuters in Orlando make up 22% of total commuters but 60% of public transportation commuters.?

-LYNX bus routes do not meet current demand: LYNX runs 300 buses to service 2,500 square miles. In contrast,
Pittsburgh’s transit agency services 745 square miles with 700 buses.*°

Just 14% of Orlando residents live near transit service that runs at high frequency during rush hour (i.e., a bus that
comes every 15 minutes).3° Transportation takes up an estimated 9-15% of income.™

TRAFFIC SAFETY AND CONGESTION

Interviewees identified safety and congestion as key issues inhibiting transportation choices. Congestion and

traffic safety are closely linked: The more people drive, the greater their exposure to potential crashes. As Orlando
roadways have become more crowded, options such as biking and walking feel less feasible given the high rate of
traffic crashes in the region. The burden of traffic safety is not shared equally across races, age groups, and other
factors: Nationwide between 2010 and 2019, Black people walking were struck and killed by drivers 82% more often
than white people.

Community need by the numbers:

- The Orlando-Kissimmee-Sanford metropolitan area is ranked as the most dangerous for pedestrians in the United
States, with 704 pedestrian fatalities between 2010 and 2019.3

-Central Florida commmuters spend an average of 46 hours per year in traffic congestion at an economic cost of
nearly $1,000 per commuter. 34

12

LACK OF EDUCATION AND AWARENESS

Interviewees suggested that disadvantaged commmunity members in Orlando have developed misperceptions
about EVs, including about financing options, maintenance costs, and vehicle operation. This points to a need for
education and outreach efforts that are accessible to multilingual communities; delivered through trusted channels
and messengers; and at times, locations, and in formats that are feasible for community members to attend.

Community need by the numbers:

-More than half a million residents in Orlando speak Spanish as a first language, with Haitian Creole as the third
most spoken language after English and Spanish.*

-Nationwide, while 98% of survey respondents say they have heard of electric vehicles, only 30% say they are
knowledgeable about the technology.?®

EV PURCHASE PRICE

While fueling and maintenance costs tend to be substantially lower for electric
vehicles than for conventional vehicles, their upfront cost is still often higher,
presenting a hurdle for many. These costs will continue to decline but may remain
a barrier for the next several years for some vehicle types. Some interviewees

said that some affordable and used electric vehicles are becoming available,
suggesting that this barrier may be more perception than reality in some cases.

“When | got my electric
vehicle, when | told friends
how much it cost, they were
very surprised. They thought
it would cost a lot more than
what it actually did.”

Community need by the numbers:
-43% of survey respondents nationally say purchase price is holding them back from purchasing an EV.*

- Cost parity between new ICE vehicles and EVs is anticipated in the mid-2020s. This will lead to lower used
EV prices and cost parity with used gasoline vehicles, benefiting low-income households in the 2025-2030
time period.

EV CHARGING ACCESS

Insufficient access to a diversity of charging options is another critical barrier. Drivers need to know they can reliably
charge at or near home, as well as at their regular destinations and along frequent travel routes. Interviewees also
mentioned this barrier, citing doubts that they would have good access to charging based on lack of quality roads,
transit, and other infrastructure. Most EV drivers charge at home, though renters and multifamily residents often
must rely more on public charging.

Community need by the numbers:

-65% of Orlando residents live in rental housing, and 56% live in multifamily housing with three or more units,
according to the American Community Survey.

-Nationwide, 28% of survey respondents say lack of charging at home prevents them from buying an EV. Forty-
eight percent report that “not enough public charging stations” holds them back.*®

E-MOBILITY TECHNOLOGY
Aspects of electric vehicles, such as limited range and model availability, have held some back from adoption,
though these drawbacks are improving as the industry evolves.

Community need by the numbers:

-Nationwide, survey respondents cited insufficient range (42%) and lack of vehicle model options (14%) holding
them back from buying an EV.3°
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ORLANDO'’S VISION FOR ELECTRIC MOBILITY

In response to the climate crisis and the mitigation opportunity presented by the rapid shift in the marketplace
of the electric vehicles, the City of Orlando convened an E-Mobility Task Force composed of transportation
stakeholders from government, utilities, transit authorities, and others, which convened over the course of six
months to create this roadmap — a unified vision of how mobility will transform in Orlando by 2030 and beyond.

In January 2021, the Task Force was convened with support from Bloomberg Philanthropies American Cities Climate
Challenge, with the intent to develop a roadmap and prioritized strategies needed to achieve that vision. A five-
part workshop series was facilitated by the Climate Challenge partners including the city’s NRDC EV Specialist and
Climate Advisor, with additional support from Delivery Associates and EVHybridNoire to compose this roadmap —
a unified vision of how mobility will transform in Orlando by 2030 and beyond.

When the Task Force considered in an ideal world, what mobility in Orlando would look like in the year 2030, it
envisioned a future that was user friendly, healthy, and affordable and leveraged advanced technologies. A clear
vision was articulated in which user experience would be seamless, with end-to-end passes for multimodal
transportation options that enabled a shift away from vehicle ownership. The shared vision emphasized a future
centered on social equity in which no one would be left behind — where location, access, and affordability would be
key considerations and where EV chargers, transit options, and car-sharing programs would be available to all. The
Task Force also shared a vision that embraced emerging technologies, with autonomous, connected, electric, and
shared mobility composing the majority of on-road vehicles. This shared vision served as a guide for the Task Force
workshop series and identification of the goals, targets, and strategies contained in this roadmap.

TASK FORCE VISION STATEMENT:
“By 2030, we aim to create mobility opportunities that embrace emerging technologies, reduce
emissions that harm public health, bolster climate change resilience, and increase access and
affordability for our disadvantaged communities.”

The graphic below captures the key themes that emerged. The city’s vision for electric mobility by 2030 is a
transportation system that results in dramatically reduced greenhouse gas emissions, ensures accessibility to clean
options for people of all incomes and backgrounds, is resilient, and supports the addition of new high-quality jobs
to the region, where there will be a diversity of electric mobility options and community-identified infrastructure
needs will be met. These options will leverage new technology and be renewably powered, affordable, convenient,
and safe. These goals build upon the City of Orlando’s 2040 goals established in the 2018 Green Works Community
Sustainability Action Plan (CSAP) and many of the key stakeholder long-term plans identified in the box below.*°

2018 ORLANDO COMMUNITY SUSTAINABILITY ACTION
PLAN TRANSPORTATION GOALS:

1. Majority of trips are made by foot, bike, carpool, or

fene WAL I POMeRg
| transit.

DELtcry KIICATIoN

Q\) AL ()?\\W& T
LN [OUI Ty st
N

GHG Repuerygy,

2.Achieve a Gold ranking from the League of American
Bicyclists for the city’s Bicycle Friendly Community Score.

3.Increase miles of safe, sustainable transportation
infrastructure (bike lanes and paths, transit lines, and
sidewalks).

WELIM RH N

4. Double the street miles within the city that meet
“complete streets” criteria.

5.Eliminate pedestrian and bike fatalities.
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ELECTRIC MOBILITY ROADMAP GOALS

In the E-Mobility Roadmap, the Task Force established and prioritized four goals as the pillars needed to achieve
their shared vision for Orlando’s e-mobility future. These goals are not mutually exclusive and are meant to
complement one another. In particular, while equity is a core goal, it is also woven throughout the implementation

strategies of the other three goals.

1. Provide equitable and affordable access to e-mobility:

Ensure equity and inclusion in shaping electric mobility
opportunities and ensure that the benefits of clean
transportation are broadly shared.

This roadmap aims to center equity to ensure that the
benefits of the transition to e-mobility reach Orlando’s
underserved communities and improves their quality
of life across a range of outcomes. Historically, the
benefits and burdens of transportation have not been
equally distributed, with low-income communities

and communities of color disproportionately bearing
the negative impacts of displacement during “urban
renewal” and air pollution from highways and freight
hubs. These communities often have less access to
quality transit as well. The Task Force determined

that an equitable transition would require the city to
develop holistic solutions to upfront costs and charging
accessibility, address the unique barriers in the used-
EV market, provide at-home charging for multifamily
housing developments, support less costly alternatives
to vehicle ownership (e.g., EV car sharing), provide
education and engagement, and support community
ownership.*

2. Accelerate EV adoption in multiple transportation
sectors: Promote EV adoption in the light-, medium-,
and heavy-duty vehicle sectors at a scale sufficient to
meet the city’s climate goals.

While there are fewer medium and heavy-duty vehicles
on the road than light-duty passenger vehicles, they
are often more heavily utilized, are less fuel efficient,
and emit more air pollutants, having a greater impact
on community health. As part of the 2018 CSAP, the
City of Orlando committed to reducing greenhouse gas
emissions 90% by 2040. To reach this ambitious goal,
the city must tackle emissions from the transportation
sector, which currently accounts for approximately 20%
of overall greenhouse gas emissions. The 2018 CSAP
also commits the city to obtaining 100% of electricity
from clean, renewable sources citywide by 2050,
ensuring that electric mobility solutions become cleaner

over time. Accelerating adoption of electric vehicles
across all vehicle sectors — including light-duty personal
vehicles, commercial vehicles of all sizes, and heavy-
duty trucks and buses — will be essential to reach the
city’s climate goals, as well as to provide co-benefits like
reduced air pollution, noise, and health impacts.

3. Develop a robust charging ecosystem: Expand
charging infrastructure in a way that ensures access
citywide, supports resilience, and meets the needs of
multiple use cases.

To support a rapid transition to electric mobility, it will

be essential to enable residents, commuters, fleets,

and visitors to charge conveniently, affordably, and at
different speeds anywhere in the city. A robust, widely
distributed, and diverse network of charging stations will
be needed to support all vehicle types and use cases.
Additionally, the charging network should be built to

be resilient to climate change impacts; it could even
strengthen the city’s resiliency by providing backup power
from vehicles during emergencies.

4. Advance multimodal e-mobility options: Support
the expansion of electric mobility options that advance
alternatives to driving single-occupancy vehicles, which
reduces congestion, encourages active lifestyles, and
improves quality of life.

The city has goals to improve and diversify mobility
options, particularly active modes such as walking,
bicycling, and taking public transit. Supporting
alternatives to personal vehicles provides Orlando
residents, businesses, and visitors with more choices
and improves quality of life by encouraging physical
activity and reducing time spent in congestion. To
complement the city’s ambitious mobility goals, this
roadmap prioritizes strategies that advance the adoption
of electric options besides personal vehicles and avoid
incentivizing personal electric vehicles over other modes
of transportation. Figure 3 illustrates the prioritization of
different electric and non-electric transportation options
in policies, programs, and initiatives.

15

@éoj @Mg (@ﬁ

; QJJ[]

&%v OB el =l il

|HIQS

) O = ©

@@ﬁ



}U mt HDU@L s & =, e 7] -H&i =l ﬁﬁdggﬁu@@ﬂ Dv O: Eo Ores Tl (@)&YD%V DU m@ Hﬁu.@l HEER
)5 N D == i = (7 —y = D A A SETERCE A §
HIGHER
PRIORITY ORLANDO’S ELECTRIC MOBILITY LANDSCAPE

16
=y s @ DEWIQSE@@ <j-i-i
5/(,&1\\, N :%QT T N

A

=3
\ %4 S
LOWER —
PRIORITY = M:=:k

Figure 3: Prioritization of personal transportation options

ELECTRIC MOBILITY ROADMAP PROCESS

Many partners and stakeholders, both within the city and externally, contributed to the research, analysis, and input
that has shaped this roadmap. The following figure summarizes the key steps taken to develop the roadmap:

workshop, to define
roadmap vision

conducted by
EVHybridNoire

Roadmap outline
drafted for comment

Fall 2020 April 2021

Intervi ith 3rd taskforce

nterviews wi .
kshop, tt

community February 2021 Wc?arlssartw)z tZ': Zis ing

stakeholders st taskforce & 8

May-June 2021
Drafting of first
version of e-mobility
roadmap for review

July-August 2021
Incorporation of
comments, copy
editing and design

FO—C @ @ L @ @ L
Winter - Spring 2021 March 2021 May 2021 June 2021 November 2021
2nd taskforce 5th taskforce Approval and

Research and analysis
of e-mobility trends
and best practices by

workshop, on
equitable e-mobility

the American Cities
Climate Challenge

4th taskforce workshop,
on developing strategies

Comments on outline
incorporated

Figure 4: Electric Mobility Roadmap Development Process

workshop, to
review the draft
roadmap

adoption of plan
by City of Orlando

The following processes have been identified to actively advance the goals contained within this roadmap:

-Implementation: The city’s Office of Sustainability and Resilience and Department of Transportation will continue
to convene a Task Force of internal and external stakeholders to guide and support implementation of the roadmap

on a quarterly basis.

-Monitoring: The city’s Office of Sustainability and Resilience, with support from key stakeholders, will report on
progress toward achieving the roadmap’s goals, targets, and strategies publicly every 2 years.

-Updates: The roadmap will be updated at least every 5 years to account for the dynamic nature of the e-mobility

market, technologies, and policies at other levels of governance.

HOW ORLANDO RESIDENTS TRAVEL
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Figure 5: Vehicle ownership in Orlando, Florida

As of 2019, 50% of Orlando households owned just
one vehicle, and 8% owned none (Figure 5).42 In the
same year, 77% of Orlando workers drove alone to
work, while 23% commuted by some other means or
worked from home at least part of the time (Figure
6). Much is still unknown about how people will
commute and travel after the COVID-19 pandemic,
though many believe that people who are able to
work from home will continue to do so. While the
number of people walking, biking, and taking transit
to work remains a small portion of the overall share

of commuters, the city has been investing to improve

safety and access to these modes, adding more than
260 miles of on-street bike lanes and more than

40 miles of off-street trails. Orlando residents also
have access to LYNX’s 84 bus routes, LYNX ACCESS
(paratransit), and other services, as well as the
SunRail commuter line that opened in 2014.

2.4%
Taxicab,

0,
0.8% Motorcycle, or other

Bicycle

6.8%

None:; Worked
from home

1.5%
Walking

1.5%
Public Transit

10.3%
Carpool

Figure 6: Means of transportation to work in
Orlando, 2019 (American Community Survey)

76.6%
Single occupany vehicle
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AVAILABILITY AND ADOPTION OF ELECTRIC MOBILITY OPTIONS IN ORLANDO PUBLIC EV CHARGING AVAILABILITY

. . TYPES OF
ELECTRIC VEHICLE ADOPTION TO DATE As of April 2021, there were more than 300 publicly PUBLIC LEVEL 2
While light-duty EV purchases are still a small percentage of overall sales in the Orlando metro area, sales have accessible EV charging ports in the City of Orlando CHARGING
been increasing dramatically, with EV market share growing 75% just between 2018 and 2019. Historically, the (see Table 2). City-owned 99 0
Orlando area percentage has lagged behind the statewide sales share, though it has caught up in recent years. And - City Owned Public Charging: The City of Orlando public
the state itself has trailed nationwide averages, with a sales share of 1.3% in Florida compared with 2.1% nationally in provides public access to Level 2 charging stations Privately owned
2019; this was likely due to an absence of vehicle purchasing incentives, EV charging incentives, and other policies throughout the city, with a total of 35 locations and 99 public: any EV 144 1
found elsewhere. In 2020, however, Florida had the second-highest number of registered EVs in the nation.** The dedicated EV spaces (there are also 29 dedicated EV .
Orlando region ranked 37th in EV market share out of the largest 50 metropolitan areas in the United States, behind charging spaces across 11 locations for city fleet vehicles Pr|v§te|y owned 64 0
peer regions such as Miami (21st) and Tampa (22nd).** and employees only). The public ports resulted from a public: Tesla only
major expansion in March 20214 Total 307 1
As of April 2021, 73% of the EVs registered to zip 2 5% . . . .
. . Edi - Privately Owned Public Charging: There are 144 privately ] ]
codes within the City of Orlando were battery . . Table 2: Number and types of public EV charging ports
. . . o . a7 owned, publicly accessible Level 2 EV ports usable ) ) )
electric vehicles, while 27% were plug-in hybrids. % ’ _2.11% b EV and 64 Level 2 N bl v by Tes| in the City of Orlando, April 2021
The five most popular EVs registered in Orlando 2 @i 1.95% = 4 aTny ’ an‘ ) Vel < ports Usable only by lesia
. ks prd vehicles. Additionally, there are 11 DCFC ports, some of o -
zip codes, by manufacturer, were: =, . ) ) ) . o City-owned chargers
8 , 15% 1.59% which were still under construction as of April 2021. & ° e A
1. Tesla (2,454 - Eia = & ceeq of gt
( ) % %‘_j y, 1.30% -Projects in Development: There are also projects in Jo R et Orlando City Limits
2. Chevrolet (452) o § p— — . different phases of planning, including a charging S . ‘...' ' :
3. BMW (285) S o __0.90% / / hub downtown — funded by a grant from the Florida * .':ﬁ'. g . o
. : . ?
4. Nissan (274) % . 0.68% Department of Environmental Protection — being 7 ‘e fo i
' 0 0o e g;;,. s developed by OUC in partnership with the city. The . i oo 18
5. Ford (215) 8;8.‘ e b charging hub will add as many as 22 DC fast charging o "0 ‘ . |
While adoption has been rising steadily, it 0.0% ports to the city. ‘:. > e
i ; 2015 2016 2017 2018 2019 o o .
has not been even across co'mmun|t|es,.W|th N Figure 9 shows all publicly listed EV charging stations in ’,' %
some Orlando. zip codes seeing muvch blgher —UsS —— Florida O P the city as of April 2021, both those owned by the city 3 4 v, :
rates of adoption than others. Studies in other ‘ ‘ . . and those owned by private site hosts. oshle e, 0 : 3
communities have found that early adopters of EV Figure 7: Electric Veehicle Share of New Vehicles Purchased, o . 7
technology have tended to be disproportionately 2015-2019 #4346 OTHER ELECTRIC MOBILITY OPTIONS e MES (ol
white and wealthy and live in single-family homes, IN ORLANDO e .
characteristics that could explain the geographic In addition to light-duty personal vehicles, Orlando has 2.0 o3,
variability in adoption in Orlando (see Figure 8).4® an increasing number of alternative electric mobility b %o ray MulesA ;
iRt s oo options, including: (= )i
EVs Per Capita B . . . . . . . .
riria o -Electric bikes and scooters: In 2018, the city began Figure 9: Publicly listed EV charging stations in the City
Ho! gt piloting electric and regular bike sharing and scooter of Orlando, April 2021%°
- 10-20 - 75-90%

sharing by permitting companies to operate under

certain conditions.s' As of August 31, 2021, Orlando ride-hailing companies like Uber and Lyft.>* Notably,
hosted over 1,396,000 trips for a total of more than Uber and Lyft have set goals to completely electrify
1,320,500 miles using shared micromobility in the City.  their fleets by 2030.

-Electric buses: LYNX is working to electrify its entire - Electric rental cars: Drive Electric Orlando has
downtown circulator fleet, LYMMO, by 2022. The first developed partnerships with area rental car companies

all-electric LYMMO bus hit the streets in October 2020. to offer travelers incentives for testing out an electric

. st 54
-Car sharing and for-hire vehicles: The City of vehicle on their trip.

Orlando collaborated with the Florida Department of -AAM eVTOL: Advanced Air Mobility using electric
01 23 ames 6 A B AT Transportation (FDOT), the City of Winter Park, and vertical take-off and landing vehicles is coming to
P A Zipcar to bring car sharing to the city, though so far no Orlando. German eVTOL maker, Lilium, has chosen
Figure 8: EVs registered per capita by zip code in Orlando compared with percentage of people of electric vehicles are available.® The city also regulates Orlando to establish its first U.S. vertiport for its electric
18 color by zip code (Source data: OUC/Department of Motor Vehicles, American Community Survey) for-hire vehicles such as taxis, limousines, shuttles, and aircraft as a regional commuter hub. 19

W.@%NI%@@@ @-H&%-.Cﬁw @@@\Eﬂv@@wv o8

- [02\ N
/J = eQ”U

= O, @Mg ©F Gwvm& eﬂu.@jm& @@ﬁ



i =)

/(nﬂ\\ -

—
N s

—

L oS E @&ﬁgmj?fj-i-i%ﬁlgih ﬁﬁ‘@gg Q/y@@@ DU O & @g@%%@ QE @&YD%M Du M Hﬁug@L s e

;
SE) QI

EXISTING ELECTRIC MOBILITY INITIATIVES

Orlando and partners in the region have been pursuing a variety of strategies to support electrification, though

there is room to accelerate progress: in 2020, the Orlando region ranked 36th among the largest 50 metropolitan
areas in the United States in electric vehicle promotion actions across state, city, and utility scales, according to the
International Council on Clean Transportation.®® This roadmap seeks to complement and build on Orlando’s existing
initiatives as well as the long-term visions and planning efforts from key transportation partners, summarized in the
following tables.

PARTNER INITIATIVES

-EV Readiness Code: As of January 1, 2022, this land use development code requires new
construction to include EV charging stations and “EV capable” elements to meet current and
future charging demand.

-Public EV Charging Infrastructure: The city provides EV charging stations at public facilities and
requires all new city facility construction to include EV charging stations.

City of Orlando | . City Fleet: Aiming for 100% alternative fuel vehicles by 2030, the city has converted roughly 10%

of its light-duty fleet to EVs. Along with fleet vehicles, the city deploys fleet EV charging stations
that are not publicly accessible.

-Fleet Solar Canopy Pilot: The Fleet and Facilities service station will be equipped with 32 Level
2 charging stations and 1 DC fast charger powered by a 277 kW solar array that is designed to
provide about 56% of the facility’s electric consumption.

-EV Charging Station Master Plan (FY22-23): This will build on current statewide efforts and
optimize electric vehicle supply equipment (EVSE) placement in the region. Planners will
undertake a study that includes an assessment of existing conditions, policies, and regulations
related to EVs; various analyses related to charging infrastructure implementation; financial/
cost analysis of future infrastructure investments; and a stakeholder engagement process. The
information gathered during the assessments and outreach will inform an EVSE prioritization
methodology that may be used to recommend future EV charging site locations and a
rollout framework. Ultimately, the study will identify the issues for regional EVSE deployment
and make recommendations for regional/local jurisdictions to consider in designing and
implementing programs to facilitate adoption of EVs. The information from this study will assist
in competing for possible electric vehicle implementation funding.

MetroPlan
Orlando

-Walk, Ride, Thrive: This pedestrian safety initiative will establish and maintain a coordinated,
comprehensive, and consistent response to Orange County’s pedestrian and bicycle safety
issues.

-EV Ready Development Program: A voluntary recognition program for multifamily and
commercial buildings will accelerate coommunity-wide EV charging infrastructure for future

charging demands.
Orange County . . . .
-County Fleet: With more than 4,900 fleet vehicles, the country is pursuing a goal to convert

100% of its light-duty vehicles (Class 1and 2) to electric, hybrid, or alternative by 2030,
accompanied by EV charging infrastructure.

-Public EV Charging Infrastructure: The county provides EV charging stations at public facilities
and requires all new county facilities construction to be EV ready. Its goal is to double EV
charging infrastructure at its facilities by 2025.

PARTNER INITIATIVES

-Electrified Dealership Program: OUC partners with area auto dealerships to improve the EV
shopping experience by certifying dealers and training dealership staff.

-OUC Charge-It Program: OUC owns, installs, and maintains charging stations. Customers can
obtain electric vehicle charging services from OUC for a fixed monthly fee over a contracted
period of time. The fee is based on specific characteristics of the site and the equipment type.

-OUC Own-It Program: OUC designs, procures, and installs charging stations. Customers pay for
the equipment and installation that OUC provides, then owns it immediately.

-EV Rebate: OUC customers are eligible to receive a $200 rebate after purchasing or leasing a

oucC . . .
plug-in electric vehicle.

-EV Test Drive Incentive: Shoppers who test-drive an EV at a participating dealership receive a
$50 Visa gift card.

-EV Ride-Along Video Series: This is a collection of fun, educational videos about EVs. They
include personal experiences from EV owners and insight on how OUC and the City of Orlando
are working to make central Florida a hub for electrification.

-Buyer’s Guide and EV Charging 101 Guide: OUC offers educational resources for consumers on
the basics of EVs.

-First electric bus in Orlando’s downtown LYMMO service: The bus was deployed in October
2020. By the end of 2022, it is anticipated that all 14 LYMMO buses will be electric.

LYNX -LYNX has made a commitment to transition its entire bus fleet to electric and alternative fuel

vehicles by 2030. Currently, there are 129 CNG buses in service with another 5 coming in 2022,
bringing the fleet halfway to the goal.

-ASPIRE Center Partnership: CFX is taking an active role in programs of the ASPIRE Center, with
CFX Executive Director Laura Kelley serving on the Executive Advisory Board. ASPIRE looks

to advance sustainability through powered infrastructure for roadway electrification and has

an established vision for “widespread electrification of all vehicle classes, improved air quality,
and public infrastructure that provides an inexpensive, seamless charging experience.” CFXis
looking to advance that vision in the Central Florida region through development of an in-lane
charging pilot project.

CFX

Table 3: Key existing local and regional e-mobility strategies
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-Department of Transportation EV Master Plan (draft) (2021): State legislation requires FDOT to -Green Works Community Action Plan: This plan contains transportation goals for 2040, including:
develop a master plan for the expansion of electric vehicle charging station infrastructure along the -Ensure the majority of trips are made by foot, bike, carpool, or transit.
state highway system, with the goals of supporting short-range and long-range electric vehicle travel,
encouraging the expansion of electric vehicle use in the state, and adequately serving evacuation -Achieve a Gold ranking from the League of American Bicyclists for the city’s Bicycle Friendly
State of routes throughout Florida. Community Score.
Florida .Department of Agriculture and Consumer Services Electric Vehicle Roadmap (2020): The Florida -Increase miles of safe, sustainable transportation infrastructure (bike lanes and paths, transit lines,
EV Roadmap is the first comprehensive investigation into the status and needs of EV charging and sidewalks).
infrastructure in the state. Also included in the report is a map with recommended sites for charging -Double the street miles within the city that meet “complete streets” criteria.
infrastructure, as well as planning recommendations that address various topics such as permitting, City of .Eliminate pedestrian and bike fatalities.
emergency evacuation needs, and education. Orlando
: : ) ) . ) ) -Increase the use of electric vehicles and alternative fuel vehicles throughout the city.
-Metropolitan Transportation Plan 2045: This plan establishes the vision of central Florida’s entire
transportation system for Orange, Osceola, and Seminole Counties. The $27.9 billion plan identifies -Orlando Future Ready City Master Plan: This initiative looks to “leverage innovation and collaboration
current and future transportation needs through 2045. Projects must be included in the plan to enhance our services and investments.” It identifies mobility strategy priorities such as a unified
to receive federal and state funding. The plan is updated every five years to reflect the changing fare collection platform that would enable payment by EBT, a marketing and education campaign to
dynamics of the region. increase transit ridership, and alignment of engineering standards to better connect rights of way with
. ) . surrounding land uses.
MetroPlan -CAV Readiness Study: In June 2020, MetroPlan Orlando completed a study that aimed to provide o _ . . o _ _ o
Orlando a thorough evaluation of the current preparedness of local counties and cities for the emergence -Vision Zero Orlando Action Plan: The goal of this plan is to eliminate traffic deaths and serious injuries
of connected and automated vehicles (CAVs), as well as to recommend next steps to proactively by 2040 via the “six E’s™ education, engineering, enforcement, equity, evaluation, and economics.
enhance their preparation. One of the recommendations is to “perform an assessment of the -Energy Integrated Resource Plan (2021): A $45 million investment in innovative electrification
deployment and infrastructure requirements related to electric vehicle (EV) charging stations.” oucC infrastructure, incentives, and programs will result in more than 100,000 EVs traveling central Florida
MetroPlan Orlando looks to pursue this recommendation through an upcoming study and regional roadways, resulting in a reduction of 450,000 tons of CO2 by 2030.
planning effort that will include an evaluation of the current and future demand for EV charging
stations throughout the three-county planning area. -Transit Development Plan 2020 (TDP): This is a 10-year needs-based evaluation required by the
-Vision 2050: A smart, healthy, thriving region: The population of Orange County is expected to Florida DOT to qualify for state Public Transit Block Grant Program funding. The document includes
increase by 700,000 — exceeding 2 million residents — by 2050. The Vision 2050 plan will guide how an assessment of existing services offered by the Central Florida Transportation Authority, as well as
and where growth will occur through a new land development code. New objectives and elements anticipated demand for services based on social and economic trends, the political environment, and
include energy infrastructure, connected/automated vehicles, and enhanced mobility options that LYNX development patterns and forecasts.
prioritize electrification. -Vision 2030: This long-range strategic planning process is designed to identify how public
2030 Sustainable Operations and Resilience Action Plan: This plan focuses on internal operations, transportation can develop over the next 20 years to meet the community’s needs. The study focuses
Orange procedures, and assets and identifies goals specific to mobility, including: on 22 corridors intended to grow into high-capacity service areas with premium transit services such
County o ) ) as bus rapid transit, express bus, and light rail/streetcar.
-Optimize vehicle fleet performance through onboard technology and a 50% reduction of - - - - -
petroleumn-based fuel by 2030. -CFX 2045.M.a.st.er P.Ian: Launched to |Qent|fy potential transportatlon prOJects. overthe Qext 25
years, this initiative is currently in the first phase of the planning process. CFX is seeking input from
-Deploy EV-ready infrastructure and convert 100% of light-duty County fleet to electric or government leaders, transportation planners, and community members.
alternative by 2030. . . . . .
-CFX Sustainability Plan: Adopted by its board of directors in 2019, the plan sets out a path toward
-Improve vehicle, bicycle, and pedestrian roadway safety, resilience, and interoperability through improving the sustainability of the CFX roadway system. Initiatives detailed in the plan include
traffic technology retrofits at 300 intersections by 2025. installation of traditional and elevated pond photovoltaic (PV) arrays to offset power consumption,
CEX explgration of floating PV applicatigns, retro—commissioning of key buildings to imprqvg energy
efficiency, deployment of EV charging stations at CFX headquarters and other key buildings,
electrification of fleet vehicles, and exploration of opportunities to improve both landscape and
roadway sustainability.
-CFX Environmental Stewardship Committee: The committee will evaluate projects and programs
to ensure that they are designed to support the responsible use and protection of the natural
environment through conservation and sustainable practices. It will then make recommendations to
the CFX Board.
22 Table 4: Long-term e-mobility visions from key transportation planning partners 23
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SCALING ELECTRIC MOBILITY ADOPTION IN ORLANDO

ESTIMATED EV ADOPTION SCENARIOS

To understand and prepare for a range of potential personal electric vehicle adoption trajectories in Orlando, this
analysis adapts scenarios developed by the National Renewable Energy Laboratory (NREL) for each U.S. state to
Orlando’s estimated current baseline.>®

MEDIUM HIGH

- Intended to reflect an
electrification future that is
plausible but not transformational

REFERENCE

- Assumes a more favorable set of
conditions for electrification -
including a combination of

- Assumes gasoline and electricity sl ylelsh Gl el

fuel price projections from EIA Sfelalelth sl Ul ]
AEO and behavioral shifts

- Assumes battery cost reduction Intended to represent a scenario

trajectory reaching $135/kWh by er)abling Orlando to r‘each its
2050 climate goal of reducing GHG

emissions 80% by 2050

Figure 1: NREL EV adoption scenarios

We applied NREL's three scenarios to Orlando’s estimated EV registration baseline results in the reference, medium,
and high EV adoption scenarios of Figure 11. In the high scenario, EV registrations reach 32% by 2030 and top 80%
of total vehicles by 2050 (see Figure 12), which would support Orlando’s GHG emissions reduction goals if the city is
also able to significantly increase its share of clean energy in the same period.

100%
°
b 80%
L) :
K 60% e\ REL High
§§ 40% e N REL Me dium
o 20% e REL Reference
a 0%

2020 2025 2030 2035 2040 2045 2050

Figure 12: Percentage of registered vehicles in Orlando that are electric (PHEV and BEV) by scenario, 2020-2050

American Community Survey data indicates that there were an estimated 164,000 personal vehicles in Orlando in
2018. At a wider range, EV registrations have been tracked at city, county, and state levels by the city and partners,
showing a rising trend of registrations over time (Table 5). Assuming this prediction holds true, Orlando can expect
to see between 17,640 and 52,940 personal electric vehicles registered in the city by 2030 (Table 6).

Q22019 Q32019 Q42019 Q12020 Q22020 Q32020 Q42020 Q12021 Q22021

Orando | 1713 1699 2,088 2262 2366 | 2420 2769 3,535 3,852
Orange | 575 4,239 4,580 4,976 5,273 5,466 6.301 8,001 8679
County

Osceola | 54 340 585 628 673 733 915 1158 1318
County

Florida | 42,441 | 50368 | 54005 | 55420 | 60,840 | 63079 | 76,500 | 97935 | 99.420

Table 5: Electric vehicle registrations in Orlando, Orange County, Osceola County, and Florida, 2019-2021

A note on EV adoption scenarios: The medium and
high scenarios considered here anticipate substantially
accelerated adoption compared with those relied on
by FDOT and the Florida Department of Agriculture

and Consumer Services (FDACS) in their state-level EV SCENARIO 2025 2030
plans.. The EDACS plan relies on the Energy Informatpn Reference 8.420 17640
Administration’s Annual Energy Outlook for 2020, which

offers the lowest projection out of all the common Medium 19.660 49.410

scenarios depicted in Figure 13. The Annual Energy
QOutlook relies on outdated battery cost projections and High
has repeatedly predicted lower adoption rates of clean
technologies than have materialized.>”*® This roadmap
looks at more accelerated yet feasible adoption
scenarios modeled by the National Renewable Energy
Laboratory that would better enable the city to reach its
ambitious climate goals.

21,060 52,940

Table 6: Estimated number of electric vehicles in
Orlando by scenario, 2020-2030

Figure 5-2: EV Light-Duty Viehicle Sales Reference Forecasts

100%
_ BP Rapid

.+ CO Navigant High

CO Navigant BAU

Bloomberg
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Enﬂzlz Innovation EPS
o2 OPEC High
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Figure 13: Common EV market share projections *° 5
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ESTIMATED PUBLIC EV CHARGING PORTS NEEDED TO SUPPORT EV ADOPTION SCENARIOS
To estimate the number of public EV charging ports needed in the future to support the growing EV market in
Orlando, this analysis utilizes NREL's EVI-Pro Lite online tool..° The EVI-Pro Lite model assumes drivers charge at

home whenever possible.® However, many Orlando households lack access to off-street parking or occupy rental

units, and therefore may be unable to install a charger or access an outlet. This analysis assumes 75% of Orlando
households would have access to some form of home charging. The following table summarizes the EVI-Pro Lite
estimated range of Level 2 workplace and public ports and DC fast charging ports needed by 2030 to support the
EV adoption scenarios described previously.

EV CHARGING TYPE REFERENCE MEDIUM
Workplace Level 2 Charging Ports 1,460 4,080 4,375
Public Level 2 Charging Ports 460 1,295 1,385
DC Fast Charging Ports 85 245 260
Total 2,005 5,620 6,020

Table 7: Estimated number of total public EV charging plugs needed in Orlando by 2030

Note, however, that these figures could shift based on technology developments and other trends, such as:

- Population and employment growth: The analysis does not account for potential growth in population and
employment between now and 2030.

-Shared mobility and autonomy: While autonomous vehicles are not yet coommercially ready, shared mobility
options have become widely available and are already reshaping how city residents get around. If more travel
shifts to shared mobility, the city may need to consider additional DC fast charging plugs while lessening its
plans for Level 2 chargers, which better serve personal vehicles.

-Vehicle ownership and mode share: The city is striving to increase biking, walking, and transit mode share,
and vehicle ownership among younger people has been declining. If the rates of vehicle ownership and
single-occupant vehicle travel decrease substantially over the next 10 years, the charging needs estimated in
this analysis could decrease.

-EV technology advancements: Changes in charging and vehicle technology — for example longer ranges and
faster charging speeds — could impact the number and type of chargers needed.

PUBLIC EV CHARGING COVERAGE

In addition to having enough public charging stations to serve electric vehicles in the city, it is critical to ensure
that their distribution enables convenient and equitable access citywide, particularly for those who face barriers to
charging access at home, such as multifamily residents and renters. Many cities, including Orlando, currently have
“charging deserts” where public charging access is lacking, and this will be important to address to facilitate EV
adoption in all communities. The maps below show current access levels citywide. For Level 2 stations, convenient
access is considered a 10-minute walking distance, given the longer charge times required and the need for access
within a short distance to home or work. For DC Fast Chargers, convenient access is considered a 10-minute drive,
based on research indicating this to be the longest time that people are willing to drive to a gas station.®?

10 minute walkshed 10 minute drive shed

o « Level 2 stations R RO « DCFC Stations
> Orlando City Limits g4t R (et Orlando City Limits
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Figure 14: 10-minute walking distance from Level 2 EV charging stations in Orlando (left), and 10-minute driving
distance from DCFC stations in Orlando (right)
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SHAPING ORLANDO’S ELECTRIC MOBILITY FUTURE:
ROADMAP TARGETS, INDICATORS, AND STRATEGIES

OVERVIEW
The following sections summarize aspirational targets that the city and stakeholders will aim to meet, indicators
they will use to track progress, and strategies they will pursue to achieve the roadmap’s vision and goals. Targets,
indicators, and strategies are organized by roadmap goal. The strategy summary tables include information about
the estimated timetable for implementation and key stakeholders to be engaged.

WHAT ARE TARGETS, INDICATORS, AND STRATEGIES?

Targets: Time-bound goals that we are working to reach.

Indicators:

Strategies:

Data by which we measure progress toward our goals.

Policies, programs, or other initiatives designed to make progress toward our goals.

STRATEGY KEY

- Time frame: Near = 1year, Medium = 2-5 years, Long = 5+ years

-Role players: This includes key stakeholders that will lead or support implementation

GOAL 1: PROVIDE EQUITABLE AND AFFORDABLE ACCESS TO E-MOBILITY

TARGETS AND INDICATORS
The table below summarizes the targets and indicators to measure progress toward the goal of providing equitable

and affordable access to e-mobility. Note: Targets, indicators and strategies that are closely related to equity, but are
categorized in another goal (2-4) are marked with an asterisk.

STRATEGIES
The table below highlights key strategies identified to achieve the goal of equitable and affordable access to
e-mobility; these strategies focus primarily on education and inclusive engagement. More equity-focused strategies

are included in the strategy tables for the other three goals, denoted with an asterisk (¥).

NUMBER TARGET/INDICATOR DATA SOURCE(S)
Targets
100% of Orlando residents live within 10-minute walk of a Level 2 public charging
1 AFDC, C
station or a 10-minute drive of a DCFC by 2030 s ensus
Proportion of e-mobility adoption and use by demographics match city
12 . . Survey, Census
demographics (race, income) by 2030
13 100% of disadvantaged communities are served by electric buses by 2030 LYNX, Census
Indicators
S , City of
14 Engagement: Number of low- and moderate-income and BIPOC community Ol:lr;/rféo alxr:/do
' members who are engaged through EV education and awareness programs
partners
15 Affordability: Cost range and average public charging station fees, benchmarked to | OUC, AFDC,
' base OUC price of electricity PlugShare

Table 8: Goal 1targets and indicators summary

TIME ROLE
NUMBER STRATEGY FRAME PLAYERS
Develop robust, ongoing engagement, feedback, and evaluation with City of Orlando,
11 | disadvantaged communities to guide e-mobility initiatives, including EV Near Community
charger siting and micromobility strategies partners
Conduct outreach and education with disadvantaged commmunities by trusted OUC, City
. . L . of Orlando,
1.2 | messengers on the full spectrum of e-mobility benefits and receive input on Medium Cormmunity
tailoring e-mobility policy and programs partners
Central Florida
. | Offer technical assistance to electrify fleets, with a focus on supporting fleets . Cleah-Cltles
2.3 . . , Medium | Coalition, OUC,
that work with disadvantaged communities e
Electrification
Coalition
OUC, City
5 4% [?evelc?p program to support used EV a@option tha't includes incentives and Medium gfraor:lgaengglmty,
financing targeting low- and moderate-income residents )
Community
partners
3 5+ Pilot EV charging station incentive programs for new and existing low- and Medium OUC, City of
) moderate-income multifamily housing Orlando
City of Orlando,
" . o . . . . Orange County,
3.6" | Expand “Right to Charge” legislation to include rental properties Medium Community
partners
L h itabl kf devel t t t EV chargi
3% .aunc ng a .<.ew<?r orce development program to suppor charging Medium | City of Orlando
installation certification
Pursue additional charging hubs in partnership with LYNX, OUC, and others E\l{t&)(()fgtrjlgndo,
471* | with DCFC, micromobility charging, and other technologies, with an emphasis | Near ’ .

q q . shared mobility
on underserved communities providers
Partner with Orange County Public Schools (OCPS) and LYNX to support OCPS, LYNX,

4.2* | electrification of school and transit bus fleets, prioritizing deployment in Near OUC, City of
disadvantaged communities Orlando
Pilot a low- and moderate-income car-sharing service or other electrified
43" | W and MOderaterincome carshafing service of ofner elect Mediurmn | City of Orlando
shared mobility service
Support development of integrated apps / platforms to enable more seamless City. LYNX
4.4* | use of multiple modes and charging options and inclusive payment methods Medium MIeZ}oPIan,
by encouraging open data standards and utilization of the FDOT SunStore.
4.6* | Pilot e-bike incentive program for low- and moderate-income residents Long City of Orlando

Table 9: Goal T strategies summary

29

"@”%glosg@%

mzij-H%“-.Cjw W

ST

QJJD

5 O, e WRDET N T Sl eT

—
oo

|HIQS

NON====g

@@ﬁ



}uﬁat =3 .@L o= & RO\

@-H& -.3@%‘@&»}5 B @%ﬂjﬂv @ £@5°@5@6@g (@)HKD%WDUMF Hﬁu.@[ [.95
= oD = T

A RS, O X §
GOAL 2: ACCELERATE EVADOPTION IN MULTIPLE TRANSPORTATION SECTORS GOAL 3: DEVELOP A ROBUST CHARGING ECOSYSTEM
TARGETS AND INDICATORS TARGETS AND INDICATORS
NUMBER TARGET/INDICATOR DATA SOURCE(S) NUMBER TARGET/INDICATOR DATA SOURCE(S)
Targets Targets
30% of all light-duty registered vehicles in City of Orlando are electric by 2030, and
21 80% by 2050 DMV, OUC 3] 1,400 Level 2 public ports and 250 DCFC public ports by 2030 AFDC
59 City and OUC establish 100% light-duty fleet procurement policy by 2025; perform | City of Orlando, . . _ City of Orlando,
. a medium- and heavy-duty transition analysis by 2025 ouC 3.2 200 city-owned Level 2 public ports and 40 DCFC public ports by 2030 oUC
23 30% of goods deliveries are zero emission by 2030 To be determined Indicators
Indicators 33 Number of EVSE installation permits for residential and commmercial properties City of Orlando
2.4 % of registrations that are electric (light-, medium- and heavy-duty) DMV, OUC 24 Number of EV-capable and EVSE installed spaces created through EV ready City of Orlando
ordinance
25  |Increase in e-mobilit ducation, and t ident S i ing i includi City of Orlando,
. y awareness, egucation, and engagement among resiaents urvey 35 EVITP-trained EV charging installers (including % women and people of color) Orange County
Table 10: Goal 2 targets and indicators summary Table 12: Goal 3 targets and indicators summary
STRATEGIES STRATEGIES
TIME ROLE TIME ROLE
NUMBER STRATEGY FRAME PLAYERS NUMBER STRATEGY FRAME PLAYERS
51 | Establich an EV bulk burchase orogram Near EC, City of Orlando, 3 Pass EV readiness land development code to increase current and future Near City of Orlando
’ P Prog oucC " | charging access in multifamily and commercial (nonresidential) properties. 4
59 Create a fleet electrification plan and procurement policy designed to N City of Orlando, OUC, Establish coordinated funding and financing strategy for EV charging, City of Orlando, OUC,
' reach targets ear Lynx 3.2 | including by pursuing grants, forming public-private partnerships, Near LYNX, MetroPlan,
. . ) ) ) Central Florida Clean collecting revenue, etc. Orange County
. | Offer technical assistance to electrify fleets, with a focus on supporting ) . . ) ) N ) o
2.3 . . . Medium Cities Coalition, OUC, Expand solar charging canopies to additional city facilities for fleet, . .
fleets that work with disadvantaged communities 3.3 . . Medium | City of Orlando
EC employee, and public charging
. _ . . OUC, City of Orlando, 3.4 | Expand OUC EV fast-charging hub pilot to reach eight total hubs Medium | OUC
5 4% Develop program to support used EV adoption that includes incentives Medium Orange County, - - — - —
' and financing targeting low- and moderate-income residents community-based 3 o+ | Pilot EV charging station incentive programs for new and existing low- Medium | OUC, City of Orlando
organizations and moderate-income multifamily housing
City of Orlando, Orange
. . e . o OUC, EC, Central . ) o . . . .
55 Pilot freight electrification program in partnership with OUC and a Medium | Florida Clean Cities 3.6" | Expand “Right to Charge” legislation to include rental properties Medium | County, community
' company with an ambitious electrification commitment o partners
Coalition
OUC, City of Orlando 3.7+ Launch equitable workforce development program to support EV charging Medium | City of Orlando, IBEW
2.6 | Create an e-mobility education and experience center Medium Central Florida Clean installation certification
Cities Coalition
3.8 | Pilot managed charging and charging plus storage with commercial fleets | Medium | OUC
2.7 | Establish a portion of driver’s ed curriculum on EVs Long giiPS%grlangde County,
Ity ororlando 39 Incentivize new development to include e-mobility access (EV charging, Long City of Orlando
Explore introducing zero-emission zones for deliveries or all trips in . BV car sharing, e-bike sharing or charging, etc) beyond EV readiness code
2.8 lect | . Long City of Orlando Chamber of Commer
select locations 310 Partner with business community networks and leaders to educate about Lon OrlancfEion(o)mic erce
’ and encourage workplace charging & Part hi
Table 11: Goal 2 strategies summary artnersnip
30 Table 13: Goal 3 strategies summary 31
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GOAL 4: ADVANCE MULTIMODAL E-MOBILITY OPTIONS EN DNOTES
TARGETS AND INDICATORS
' U.S. Department of Energy (hereinafter DOE), Office of Energy Efficiency & Renewable Energy, “Electric Drive
NUMBER TARGET/INDICATOR DATA SOURCE(S) Vehicles,” September 2017, nrel.gov/docs/fy170sti/70026.0df. DOE, Alternative Fuels Data Center, “Developing
Infrastructure to Charge Plug-in Electric Vehicles, afdc.energy.gov/fuels/electricity_infrastructure.html#dc (July
Targets 2021)
4] Establish all-electric transit and school bus fleets by 2040 LYNX, OCPS, SunRail
: 2DOE, Alternative Fuels Data Center, “Greenhouse Gas Emissions by Economic Sector,” last updated June 2020,
US Census, City of afdc.energy.gov/data/10802.
Orlando, Google
4.2 75% of commute trips are zero emission (walking, biking, electrified transit or Environmental 3Carbon Counter, “Cars Evaluated Against Climate Targets,” 2021, carboncounter.com.
shared mobility, EV, or avoided) by 2030 Information Explorer
(EIE), other data 4DOE, Alternative Fuels Data Center, “Emissions From Hybrid and Plug-in Electric Vehicles,” afdc.energy.gov/
partners vehicles/electric_emissions.html accessed June 2021).
Indicators
5 . .
43 Percentage of residents within a 10-minute walk of electric car sharing, bike Census, LYNX, shared Joseph Hollingsworth et al 2019 Environ. Res. Lett. 14 084031 accessed June 2021
' sharing, transit stops, or docks mobility providers iopscience.iop.org/article/10.1088/1748-9326/ab2da8
44 Number of shared e-mobility options available in the city (e.g., car sharing, bike | City of Orlando, shared . . . o . L ) o
. sharing, scooters, transport network companies, taxis) and ridership mobility providers U.S. Environmental Protection Agency, “National Carbon Monoxide Emissions,” National Emissions Inventory,
2014, edap.epa.gov/public/extensions/nei_report_2014/dashboard.html#sector-db.
Table 14: Goal 4 targets and indicators summary
STRATEGIES ’Christopher W. Tessum et al., “Inequity in Consumption of Goods and Services Adds to Racial-Ethnic Disparities in
Air Pollution Exposure,” PNAS 116, no. 13 (March 26, 2019): 6001-086, pnas.org/content/116/13/6001.
NUMBER STRATEGY TIME ROLE
FRAME PLAYERS 8 Bourne, J.E., Sauchelli, S., Perry, R. et al. Health benefits of electrically-assisted cycling: a systematic review. Int J
Pursue additional charging hubs in partnership with LYNX, OUC, and City of Orlando, LYNX, Behav Nutr Phys Act 15, 116 (2018). doi.org/10.1186/512966-018-0751-8
41 others Wlth,DCFC’ micromobility charg|.n.g, and other technologies, with | Near OUC,’ shared mobility ° DOE, “eGallon: Compare the Costs of Driving With Electricity,” updated March 20, 2021, .energy.gov/maps/egallon.
an emphasis on underserved communities providers
Partner with OCPS and LYNX to support electrification of school OCPS, LYNX, OUC, '© Benjamin Preston, “Pay Less for Vehicle Maintenance With an EV,” Consumer Reports, September 26, 2020,
4.2* | and transit bus fleets, prioritizing deployment in disadvantaged Near City of Orlando, consumerreports.org/car-repair-maintenance/pay-less-for-vehicle-maintenance-with-an-ev/.
communities CALSTART _ ) ) . ) ) . ) .
Nic Lutsey and Michael Nicholas, “Update on Electric Vehicle Costs in the United States Through 2030,
4.3 Pilot ? .|0W‘ and mode.ra.te—lnc?me car-sharing service or other Medium City of Orlando International Council on Clean Transportation, April 2, 2019, theicct.org/publications/update-US-2030-electric-
electrified shared mobility service vehicle-cost.
S t devel t of int ted latf t bl
Hpport geve opmen‘ or Integrated apps /.p @ or.ms © ené © ”.’Ofe . 2 Dana Lowell, Plug-in Electric Vehicle Cost-Benefit Analysis: Florida, prepared for Duke Energy by M.J. Bradley and
« | seamless use of multiple modes and charging options and inclusive ) City of Orlando, LYNX, ] ] ) i ) i .
4.4 . . Medium Associates, January 17, 2019, mibradley.com/reports/plug-electric-vehicle-cost-benefit-analysis-florida.
payment methods by encouraging open data standards and utilization MetroPlan
of the FDOT SunStore. " bid.
Work with the city’s for-hire vehicle permitting and local companies to City of Orlando, i
4.5 | support acceleration of electrified ride hailing and other for-hire vehicles, | Medium shared mobility 'c
such as taxis, limos, and shuttles providers/TNCs * Matthew Goetz et al.,, Towards Equitable and Transformative Investments in Electric Vehicle Charging
ol o ) ) ) ) Infrastructure, M.J. Bradley and Associates and Georgetown Climate Center, March 2021, georgetownclimate.org/
4.6" | Pilot e-bike incentive program for low- and moderate-income residents | Long City of Orlando files/report/ Towards%20Equitable%20and%20Transformative%20Investments%20in%20EV%20Charging%20
. . - . . Infrastructure.pdf.
Pilot e-cargo bikes for deliveries in areas experiencing delivery . HHASHUCHIED
4.7 . Long City of Orlando
congestion '® David L. Chandler, “Study Reveals Plunge in Lithium-lon Battery Costs,” MIT News, March 23, 2021, news.mit.
4.8 | Convert rail transit and freight to all-electric SunRail, others edu/2021/lithium-ion-battery-costs-0323.
Table 15: Goal 4 strategies summary
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Coming,” Consumer Reports, updated July 22, 2021, consumerreports.org/hybrids-evs/why-electric-cars-may-
american-leadership-in-clean-cars-and-trucks/
automakers

7 Ben Preston and Jeff S. Bartlett, “Automakers Are Adding Electric Vehicles to Their Lineups. Here’s What’s

QS

The White House, “Executive Order on Strengthening American Leadership in Clean Cars and Trucks,” August 25

I g

2021, whitehouse.gov/briefing-room/presidential-actions/2021/08/05 /executive-order-on-strengthening-

miles-by-2022-400-miles-by-2028-new-research-part-1/

®Timeline of Electrifying Automakers;” accessed June 2021, www.electricauto.org/blog/timeline-of-electrifying-

* |bid.

2°Preston and Bartlett, “Automakers Are Adding Electric Vehicles.” Covington, “Ford the Latest Automaker

2 oren McDonald, US Electric Car Range Will Average 275 Miles by 2022, 400 Miles by 2028 — New Research (Part
1), CleanTechnica, October 27, 2018, cleantechnica.com/2018/10/27/us-electric-car-range-will-average-275-
soon-al000197429/

2021, smartgrowthamerica.org/dangerous-by-design/
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2DOE, Office of Energy Efficiency & Renewable Energy, “Nearly 50 Light-Duty Plug-In Electric Vehicle Models
pdf?sfvrsn=2bf9e672_4)

news/2020/07/22/booms-gone-electric#.YS-ge4hKiUl

Were Available in Model Year 2020,” April 19, 2021, energy.gov/eere/vehicles/articles/fotw-1182-april-19-2021-
nearly-50-light-duty-plug-electric-vehicle-models. “Hot New Electric Cars That Are Coming Soon,” Consumer
Reports, updated August 20, 2021 consumerreports.org/hybrids-evs/hot-new-electric-cars-are-coming-
digest/year-over-year-ev-sales-up-43-percent-in-january/

December-2020-2.pdf

*8 |bid

on 10/01/21 at fdotwww.blob.core.windows.net/sitefinity/docs/default-source/planning/fto/fdotevmp
htaindex.cnt.org/map/
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