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This chapter focuses on two shared mobility modes - carsharing and transportation network companies
(TNCs, also known as ridesourcing and ride-hailing) - and how they can incorporate electric  vehicles
(EVs) into their fleets. Shared mobility is the shared use of a vehicle, scooter, bicycle, or other travel
mode; it provides users with short-term access to a travel mode on an as-needed basis. Carsharing (e.g.,
Zipcar, car2go) offers members access to vehicles by joining an organization that provides and maintains a
fleet of cars and/or light trucks. Vehicles may be located throughout a city or region, and members who
join a carsharing organization typically pay a fee each time they use a vehicle. TNCs (e.g., Lyft, Uber) are
prearranged and an on-demand transportation service for compensation in which drivers and passengers
connect via digital applications. Shared fleets have the potential to reduce vehicle ownership and vehicle
miles/kilometers traveled (VMT/VKT), while increasing access to transportation options; whether their
fleets are electric or not will affect how shared mobility services impact greenhouse gas (GHG) emissions.
In this chapter, we consider emerging transportation business models and investment decisions that are
intertwined with the transportation electrification process. Next, we address challenges and opportunities
with privately operated electric fleets, as well as selected policies that seek to promote EVs in shared
fleets. Finally, we apply this information to future scenarios, addressing how sharing, automation, and
electrification trends align.

1. State of the Market

1.1. Business Models and Development

Spurred by increasing environmental awareness and economic concerns among the public, the
“sharing economy” has quickly taken root as a strategy for increasing access to resources and
saving money.1 In the sharing economy, goods and services are either borrowed or rented on a
short-term basis, as opposed to owning them. Assets, such as personal cars or bicycles, can be
used on a shared, as-needed basis either among peers or through businesses. For assets with high
capital costs, such as a vehicle,  access  to a shared good/service on an as-needed basis  can
provide a more  affordable option. Rapid developments in communication and information
technology have made sharing possible at scale, facilitating the sharing of assets among users
and allowing for on-demand service growth.2,3

One of the sectors in which the sharing economy has rapidly taken  hold  is  the
transportation sector. Shared mobility--defined as the shared use of a vehicle, bicycle, or other
low-speed travel mode--enables users to  have short-term access to different transportation
modes.1 The term shared  mobility  is  inclusive  of  carsharing,  bikesharing,  scooter  sharing,
ridesharing, public transit services, on-demand ride services, and microtransit. Courier network
services can also be included as a form of shared mobility.1 In this book chapter, we focus on



two subsets of shared mobility, carsharing and TNCs, and the incorporation of EVs into their
fleets. 

In carsharing, individuals typically join an organization that  maintains a fleet of cars and
light trucks deployed throughout a geographic region. Vehicles can be located in neighborhoods
or deployed near centers  of  business,  public  transit  centers,  or  universities.  The  carsharing
organization typically provides insurance, gasoline, parking, and maintenance. Members who
join a carsharing organization typically pay a fee each time they use a vehicle.1 There are four
types of carsharing:  roundtrip carsharing,  one-way carsharing,  peer-to-peer (P2P) carsharing,
and fractional ownership. Definitions of each type of carsharing service follow.
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 Roundtrip: A form of business to consumer (B2C) carsharing, members are required to return
the vehicle to a designated parking space to complete a reservation.3

 One-way: A form of B2C carsharing, members pick up a vehicle at one location and can drop it
off at another location.1

 Peer-to-peer  (P2P):  Individuals  access  a  privately-owned  vehicle  through  a  third-party
operator.3

 Fractional ownership: Individuals co-lease or subscribe to a vehicle
that is owned by a third party. Individuals have “rights” to the shared vehicle but must take on a
portion of the operating and maintenance expenses. The agreement can be facilitated through a
dealership or a carsharing operator.1

TNCs provide on-demand transportation services by connecting passengers and drivers,
usually through a smartphone application. The drivers use their own private vehicles. Booking,
rating, and payment are made through the smartphone application.1 “Ridesplitting” is a type of
TNC service in which passengers can book a shared ride with other users who may have a
similar route. Requests along a route can be booked in real time, which allows for dynamic route
changes.1 Ridesplitting services do not always result in a shared ride, as no other passengers may
request a convenient tandem route.

1.1.1. Carsharing Impacts to Date

As of October 2016, B2C carsharing services were operating in 46 countries and six continents,
with approximately 15 million members sharing approximately 157,000 vehicles. Of the B2C
carsharing  services,  one-way  carsharing  accounted  for  30.8%  of  global  memberships  and
roundtrip carsharing accounted for 69% of global membership.4 These numbers are not inclusive
of other types of carsharing services, such as fractional ownership and P2P carsharing.

The environmental, behavioral, and economic impacts of carsharing services have been
well studied; however, the magnitude of impact varies. Variations in measured impacts can be
due to geographic- specific factors (i.e., different impacts based on land use and the built
environment) and the method for measuring impacts. Studies vary in the number of vehicles
shed and delayed auto purchases. An early look at the impact of roundtrip carsharing on North
American household vehicle holdings found that approximately 9 to 13 vehicles are taken off the
road for each carsharing vehicle, through either shed or postponed vehicle purchases.5 A 2015



review by Greenblatt and Shaheen6 found that most studies and member survey results released
by U.S. and Canadian carsharing organizations show that 15 to 32% of carsharing members sold
their vehicles. The percentage of members avoiding auto purchases varied from 25 to 71%.

Studies also differ on whether carsharing increases or decreases public transit ridership.6

A  survey  administered  to  P2P  carsharing  members  in  2014  found  a  similar  number  of
respondents reporting an increase and decrease of bus and rail use; however, the vast majority of
respondents reported no change.7 A potential concern for public policymakers is the possibility
that increased convenience and accessibility through carsharing will lead to a net increase in the
number of trips. The same P2P study found that the number of driving trips increased among
users (although the difference was small among the most active users).7 Similarly, a 2015 study
of the B2C carsharing market found that while one in seven respondents commuted to work less
by private car, car use for non-commuting business purposes may increase overall.8

1.1.2. TNC Impacts to Date

Peer-reviewed literature on TNCs and ridesplitting impacts are limited, and the magnitude of
impacts found vary across existing studies. This variation is likely due to different sampling
techniques,  survey  questions  used  to  gauge  impact,  temporal  dimensions,  and  geographic
specific features. In a recent study, Shaheen et al.9 reviewed numerous studies that evaluated
TNC impacts. Each study varied in the method of data collection  (such  as  online  survey,
intercept survey, activity data, or vehicle location data) as well as the location; some studies
were multi-city while others were highly localized.

Several studies examined the influence of TNCs on vehicle ownership and use (Table 1).
Hampshire et al.10 is a reverse of the typical  impact  study  –  it  examines  the  impact  of  a
disruption in TNC services, specifically, the suspension of Uber and Lyft in Austin in 2016.

Table 1. Impacts of TNCs on Vehicle Ownership

Publication Rayle et al., 201611 Hampshire et al.,
201610

Clewlow & Mishra,
201712

Location San Francisco, CA Austin, TX Seven Major Metropolitan Areas

Impact on TNC had no impact 
on vehicle ownership

8.9% of former TNC users 
purchased a vehicle after 
service disruption – suggests 
TNCs may postpone vehicle 
purchases

9% vehicle shedding rate among TNC users
Vehicle
Ownership

Examining mode replacement, high variation exists among studies, especially among the
impact on public transit and personal vehicle use. Table 2 presents the survey findings regarding
modal  substitution  among  TNC  users.  Note  that  the  study  in  Austin10 examines  mode
substitution after TNC services have been removed from a city, while the other studies examine
the modes that TNC services replace. Overall,  the results of mode replacement indicate that
TNC impacts on other transportation modes are highly localized. Several of the studies in Table
2 indicate that TNCs induce demand, i.e.,  TNCs creates trips that otherwise would not have



taken place.



Table 2. Modal Substitution due to TNCs

California 13%+

34%++

* Gen X users
**Millenial users
+ Non-frequent users
++Frequent users

48%+

51%++

42%+

36%++

1%+

1%++

Include d 
with 
walking

6%+

8%++

8%+ and 3%++ would have used a 
van/shuttle service;
29%+ and 22%++

would have gotten a ride from 
someone else

Publication Location Public 
Transit

Taxi Personal
Vehicle

Walk-
ing

Bicycle Induced
Demand

Other

Rayle et al.,
201611

San 
Francisco, 
CA

33% 39% 6% 8% 2% 8% 12% (includes other TNCs, carsharing, and 
getting a ride with family/friends

Hampshire 
et al., 20161

Austin, 
TX

3% 2% 45% 1% 2% - 41% other TNCs;
4% carsharing

Henao, 
201613

Denver and
Boulder, 
CO

22% 10% 28% 12% Include
d with 
walking

12% 5% other
TNCs; 9%
carpool

Feigon and 
Murphy, 
201614

Seven U.S. 
Cities

14% 8% 34% 6% 11% 1% 24% carsharing

Clewlow
and Mishra,
201712

Seven
Major 
Metro Areas

15% 1% 21% 17% 7% - 18% carpool

Gehrke et 
al., 201815

Boston 
Metro Area,
MA

42% 22% 18% 12% - 5% -

Alemi et al.,
201716

California 12%*

27%**

56%*

45%**

38%*

38%*

12%*

25%**

Include
d with 
walking

7%*

9%*

5%* and 7%** would have used a van/shuttle 
service;
20%* and
32%** would have gotten a ride from
someone else

Circella et 
al., 201817
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Few studies have examined TNC vehicle occupancies.18 A study by Rayle et al.,11 conducted
before the introduction of pooled services,  found that  half  of  TNC trips had more than one
passenger, and the average number of passengers per trip was 2.1. A second study by Gehrke et
al.,15 found that  pooled services  represented  approximately one fifth  of the total TNC trips
among the survey respondents.  However,  the study did not  consider the match rates among
shared rides (i.e., if a pooled ride shared more than one booking at a time) and the associated
occupancy levels with matched and unmatched rides.

A significant  limitation to  evaluating TNC impacts  is  the lack of  available  operator
activity data; most studies examined as of December 2018 did not include operator activity data
in their impact analysis, with the majority relying upon self-reported survey data.9, 18

1.1.3. Projected Electric Fleet Impacts

As of 2016, estimates indicate that shared and nonshared commercial fleets account for 30% of
the market for new EVs.19 Shared mobility and the electrification of the transportation sector
represent an exciting turning  point  for mobility,  with the potential to  reduce individual
VMT/VKT and  the  carbon  intensity  of  transportation.  Vehicle  electrification  opens  the
opportunity to diversify the type of primary energy used to power vehicles.  Rather  than
depending on  crude oil,  EV fleets  can  be  powered by  electricity  generated from renewable
energy or other low-carbon sources. However, large-scale EV deployment presents challenges to
match power supply and demand, and EV charging could potentially exacerbate the challenges
of peak-load demand.20 Care should be taken to manage charging, expand upon grid capacity and
power generation, and integrate load management strategies.

Table 3 provides a summary of the current literature modeling the expected environmental
impacts of large-scale EV deployment.



Table 3. Impacts of Shared, Automated, and Electric Vehicles (SAEVs)

Publication Methods Expected Impacts
Greenblatt & 
Saxena, 201521

Estimated per-mile GHG 
emissions of a fleet of shared,
automated electric vehicles 
(SAEVs)

• SAEV fleet emissions expected to be 87 to 94% lower than a fleet of 2014 
conventional gasoline vehicles SAEV fleet emissions expected to be 63
to 82% lower than a fleet of projected 2030 HEVs

Chen et al., 
201622

Modeled management of a 
fleet of SAEVs under various
charging infrastructure and 
vehicle range scenarios

• Fleet size is dependent upon battery recharge time and vehicle range

An 80-mile range SAEV could replace 3.7 privately owned vehicles
• A 200-mile range SAEV could replace 5.5 privately owned vehicles

• Faster charging equipment could increase vehicle shedding

Biondi et al., 
201619

Optimized parking location 
and capacity for a carsharing 
service with an EV fleet

• Most charging stations would require less than four spots
• Only a few large charging stations (up to 15 spots) are needed to be 
placed in areas of high turnover
• Possible impact on peak electricity demand can be mitigated by using 
fast-charging technologies

1.1.4. The EV Market

The EV market is rapidly growing. In 2017, the global EV market reached
1.2 million units sold, with more than 165 models available for purchase. Based on manufacturer
commitments, 25 million EV units are expected to be sold by 2025.23 Global EV sales were
around 1.3% in 2017, up from 0.8% in 2016.24 Currently, battery electric vehicles (BEVs) make
up 66% of the global EV market, and BEV sales are expected to grow more rapidly than plug-in
hybrid electric vehicle (PHEV) sales.24 China has the largest EV market (larger than the US and
Europe combined); however, only Norway has reached critical mass for EV adoption. As of
December 2017,  every second car sold in Norway was an EV.24 While the market for EVs is
growing  rapidly,  market  growth  is  limited  by  insufficient  charging  infrastructure.  Not
surprisingly, charging infrastructure tends to be denser in regions where EV sales are highest.23

The following list includes a sample of EV manufacturing commitments.

 Hyundai, Kia: Will offer PHEV, EV, and hybrid models of their new
vehicles.25

 Jaguar Land Rover: Plans to make only electric and hybrid vehicles by 2020.26

 Renault Nissan & Mitsubishi Alliance: Will offer 12 new EVs by 2022.26

 Porsche: Plans to make 50% of its vehicles electric by 2023.26

 General Motors, Toyota, Volvo: Companies target one million EV sales by 2025.26

 BMW: Will offer 12 fully electric models by 2025.26

 Volkswagen: Plans to produce 50 fully electric models by 2025.25

 Aston Martin: Expects to have 25% EV sales by 2030, with its remaining line consisting of 
hybrids.26



2. Challenges and opportunities

2.1. Challenges

The use of EVs in shared fleets faces many challenges: operational (i.e., the cost and logistics of
operating  an  electric  fleet,  maintaining  charging  infrastructure,  etc.);  political  (i.e.,  how  to
implement  sustainable  policies  and protect  consumer  privacy);  and  behavioral  (i.e.,  lack  of
exposure,  range anxiety, and lack of incentives). This section outlines the challenges facing
widespread EV deployment in shared fleets. Opportunities for addressing these challenges are
discussed in the following section.

2.1.1. Operational Challenges for Carsharing Services

Shared mobility operators must first address the higher up-front cost of using EVs within their
fleet. EVs are more expensive to purchase than conventional vehicles, putting the operator at risk
if ridership is lower than expected. However, EVs have lower maintenance costs due to the
lower number of moving parts and regenerative braking systems.
Operational challenges associated with carsharing fleets include:
(1) ensuring sufficient vehicle charge for trip completion, (2) maintaining a well-distributed fleet
over service area,  and (3) balancing fleet size with  relocation  staff  size.  To  ensure  users
encounter vehicles with sufficient battery charge to complete their trip, operators must consider
the trade-off between the cost of installing long-term infrastructure (such as charging stations)
and the cost of day-to-day operations.27 For example, it may be more cost effective to install
additional  charging stations,  if  it  means reducing the need for vehicle relocation operations.
Shared fleet operators must also consider charging infrastructure location design, such as placing
more charging spaces at locations with high vehicle turnover or using a mix of slow- and fast-
charging stations.

Maintaining a well-distributed fleet is crucial to operations. If a customer has difficulty
finding a vehicle or must walk away due to insufficient power levels, the experience could have
a long-term effect on their perception of the service and willingness to use it in the future. There
are several strategies to maintain a well-distributed fleet: vehicle rebalancing, imposing parking
reservation policies, and balancing station capacities.28 EV fleets make vehicle rebalancing more
difficult and costly due to limited infrastructure and long charging time.29 Carsharing operators
must be careful to ensure that users can find vehicles nearby that  are  sufficiently  charged.
Vehicle rebalancing involves logistical challenges, such as the tradeoff between designing fleet
size and staff size for relocations. A larger fleet means fewer relocations and thus fewer staff are
needed, while a smaller fleet typically involves more extensive vehicle relocation operations.28

Likewise, the use of EVs in fleets necessitates familiarity with EV maintenance and operations
among staff, perhaps requiring staff retraining.

The deployment of EVs in shared fleets has had a few bumps: the closure of Autolib’ in
Paris30 and car2go’s switch from an all-electric fleet to a gasoline fleet in San Diego, CA.31 Both
cases offer insights into the sustainability of a shared EV fleet business model. Autolib’, which
was at one point the largest one-way carsharing service in the world, was an electric carsharing



service in Paris. The company’s revenue model was based on a mixture of yearly subscriptions
and charging per trip.30 After the company announced an expected deficit of around 300 million
Euros,32 Paris immediately canceled the company’s contract. The deficit was attributed to falling
trip  numbers  and subscribers.  The  reduction  in  trips  and subscribers  has  been  attributed  to
multiple  factors  including:  poor  vehicle  maintenance,  rapid  success  (leading  to  not  enough
vehicles for customers and a drop in subscribers),  and the growth of competing on- demand
mobility services, such as TNCs.32 Additional speculation is that the cost of relocating vehicles
for such a large service grew too expensive, and a public service contract with the city made it
impossible to close unprofitable stations.30 Meanwhile, the failure of car2go’s electric fleet in
San Diego was attributed to insufficient charging infrastructure, leading to a shrinking customer
base and worries about charging anxiety. The company was promised 1,000 charging stations to
be installed in San Diego by the federal government, but the number shrunk to 400 after the
nonprofit handling the installations went bankrupt.31

2.1.2. Operational Challenges for TNC Services

TNC companies are making efforts to deploy EVs within their fleets; however, many barriers
exist to EV use in these services. As drivers on these platforms are responsible for vehicle-
related expenses, any higher expenses due to EV ownership fall upon the drivers (as opposed to
carsharing in which the operator assumes vehicle-related expenses). Some benefits exist to EV
use by TNCs – vehicle maintenance costs are lower due to fewer moving parts,  making the
vehicles especially attractive for high-mileage use cases. Fuel costs can be lower; for example,
one study of 2017 data in California found vehicle charging costs to be almost half as much as
fuel costs for conventional vehicles.33

However,  the higher  EV purchase  price  prevents  many drivers  from actualizing  the
lower vehicle maintenance costs. If drivers are not turned away by the sticker price, they often
have difficulty financing an EV. Banks are typically unwilling to lend to TNC drivers due to
faster vehicle depreciation. In addition, full-time drivers may lack a stable income.33 In regard to
operation, drivers may not be able to actualize the lower fuel costs associated with EVs, as many
drivers do not have home charging and must rely on public fast-charging stations, which can be
prohibitively expensive.33 Another barrier to entry is the earning potential lost due to the need
for charging; drivers must search for charging stations, possibly wait for access and then spend
time  charging  their  vehicle.33 Finally,  the  nature  of  TNC platforms  creates  many  logistical
challenges: platforms often do not let the driver know the trip length or final destination of their
passengers before accepting rides to prevent discrimination, meaning drivers lack flexibility to
plan around their charging needs.33 Drivers may also be penalized for this lack of flexibility. For
example, if a driver needs to decline a trip because the destination is too far from a charging
station, it may damage their ratings on the app platform.

2.1.3. Infrastructure Uncertainties

The impact of widespread EV deployment upon the power grid depends heavily on charging
management.  For  example,  the  charging  strategies  deployed  could  alter  whether  further
infrastructure investment is needed. There are several types of “charge plans,” including:

 Simple or unconstrained charging in which the vehicle immediately



begins charging as soon as it is connected to the grid;
 Delayed charging in which battery charging is offset by a set amount of time (i.e.,  vehicle

delays charging until nighttime); and
 Smart charging in which a utility or system operator has some measure of intelligent control

over vehicle charging. This can be through direct vehicle control or by designing the EV to
respond to price signals.34

The type of charging strategy deployed by shared fleet operators will determine the impact on
the electric grid. A review of the literature on the impacts of EV charging on the power grid34

found that peak loads are expected to increase under simple charging strategies (thus requiring
additional generation and transmission capacity), while smart charging  strategies have the
potential  to  level  demand and make  use  of  excess  generation  (thus  requiring  no  additional
infrastructure investment). In addition to charging behavior, EVs have a negative impact on the
grid distribution. Due to their nonlinear nature, battery chargers can produce harmonic effects on
the electric distribution system35, which in turn increase losses in electrical equipment and power
distribution36.  EV charging can also be detrimental to transformer lifespans35 and potentially
cause transmission bottlenecks and increased line losses.34

EVs  themselves  are  vulnerable  to  infrastructure  uncertainty;  challenges  include the
possibility of insufficient power capacity or power quality problems whose effects can include
interruption  of  process,  equipment damage, loss of important data, or malfunctioning of
protective  devices.36 Certain charging strategies, such as demand-response programs,  offer
opportunities to minimize infrastructure uncertainty. Demand- response programs, however, face
their own barriers to implementation, such as customer concerns over privacy (utilities or third
parties might need control of vehicle charging) or system errors. Shared mobility operators or
vehicle owners may be unwilling to cede control of EV charging.

2.1.4. Policy Challenges

A wide array of incentives and regulatory actions have been applied to promote the growth of
the EV market, yet uncertainty exists on the most effective policies for influencing EV adoption
rates.  In  the  U.S.,  some states  with higher than national average  purchasing incentives  see
market shares 3 to 4% higher than the national average, while other states with similar incentives
struggle to grow EV deployment.37 More studies are needed on the mix of direct and indirect
incentives and regulatory actions needed to promote the EV use in shared fleet. Examples of
policies are explored in a later section: Policy Opportunities. Governments also face challenges
in funding incentive programs – should funds be generated from TNCs themselves by adding
surcharges  to  rides  or  should  funds  be  pulled  from other  initiatives,  such  as  cap-and-trade
programs?33 Equity concerns exist with using governmental funds to promote EV deployment
within fleets, as the incentives will not necessarily extend to the broader pool of EV drivers
(i.e., individuals who privately own EVs).33 Data sharing, which can help governments identify
emerging patterns in electric fleet activity and assist in decision making, faces privacy concerns
from riders and reluctance from operators.38

2.1.5. Behavioral Challenges



Our literature review on the topic of EVs found that consumer awareness of EVs is low. The
lack of awareness touches upon a lack of familiarity with technology (such as how the vehicles
perform and are charged), a lack of knowledge about incentive programs and vehicle models,
and misperceptions of the savings that can be realized from lower fuel and maintenance costs. A
2013 study of 21 large cities in the US found that two-thirds of respondents could not answer
basic factual questions about EVs, and approximately 95% of respondents were unaware of state
and local incentives designed to promote EV purchases.40 Increasing awareness of consumers is
an  important  barrier  to  address,  as  current  research  indicates  that  consumers  with  greater
experience with EVs are more likely to consider purchasing EVs and may pay more for the
technology.39

2.2. Opportunities

Shared mobility services, such as carsharing and TNCs, offer the opportunity to experience an
EV without making a personal investment. Given their limited range, EVs can be attractive for
many forms of shared modes, which tend to provide mobility for short trips. For shared vehicles,
EVs can often be parked at charging stations while waiting for the next user. A 2017 report by
RethinkX41 estimated that an EV fleet could cost almost half as much per-mile as a conventional
vehicle fleet, primarily due to lower maintenance costs, lower depreciation rates, and fueling
costs.

2.2.1. Policy Opportunities

Governments  have  many  approaches  to  consider  in  promoting  EV  deployment in shared
mobility. Examples include offering incentives for consumers  or  companies,  investing  in
charging  infrastructure  networks,  supporting  regional  planning  activities,  or  engaging  in
educational outreach. Governments can also directly mandate the incorporation of EVs through
regulatory  actions.  For  a  comprehensive  review  of  policy  approaches  to  encourage  EV
deployment in fleets, see the ICCT briefing on emerging policy approaches for electrification of
TNC fleets42 and Slowik & Lutsey’s  whitepaper  on the growth of  EVs in the US.43 A few
existing policies are highlighted below.

California California’s Zero-Emission Vehicle (ZEV) regulation requires  manufacturers  to
produce a  specific  number of ZEVs each  year,  based on  the  total  number  of  cars  sold  in
California  by  the  manufacturer.  ZEVs  encompass BEVs, hydrogen fuel cell vehicles, and
PHEVs. Manufacturers must earn a certain number of credits per year, and each vehicle earns
credits based on the type of ZEV vehicle and its battery range. Estimates from the California Air
Resources Board indicate that 8% of California new vehicle sales in 2025 will be ZEVs and
plug-in electric hybrids.44 While not specifically targeting fleet deployment, this policy aims to
increase ZEV affordability and EV driving ranges, which would benefit TNC operators seeking
to encourage EV ownership among drivers. In 2018, California approved SB 1014, which will
set annual targets for GHG emissions per passenger-mile driven by TNCs by 2021 and reduce
emissions below the baseline by 2023. The bill is intended to increase the number of ZEVs
within TNC fleets.45



Colorado Through a public-private initiative, Clean Air Fleets, Colorado is offering incentives
and educational programs to encourage fleet electrification. Both public and private fleets can
apply for subsidies for EV purchases; fleets receive 80% of the incremental cost up to the cap.
The cap is set at 3,000 USD for private, light-duty vehicles. The subsidies are funded by the
Federal  Highway  Administration’s  Congestion  Mitigation  and  Air  Quality  Improvement
program  as  well  as  funds  from  the  Volkswagen  Diesel  Emission  Environmental
MitigationTrust.46

China China has deployed a suite of policies and regulatory actions at all levels of government
intended to encourage EV market growth. In 2009,  China launched a national campaign, Ten
Cities, Thousand Vehicles, in which participating cities qualified for substantial subsidies and
preferential  policies  to  develop  their  local  EV  markets.  Policy  actions  directly  related  to
encouraging  EVs  in  fleets  included  the  introduction  of  EV  carsharing  programs,  taxi  fleet
purchase incentives, road access privilege (i.e., certain lanes or roads are only available to those
with EVs), and group purchase subsidies. The government aims to have 5 million “new energy
vehicles” on the road by 2020.47

2.2.2. Educational Outreach

There are several existing tools and databases available to shared mobility operators that are
considering incorporating EVs into their fleets. One example of an educational tool is the U.S.
Department of Energy’s (U.S. DOE) Alternative Fuels Data Center, which maintains publicly
available information, data, and tools on alternative fuels and advanced vehicles. The project
provides several tools including: (1) an Alternative Fueling Station Locator, (2) a database of
U.S. federal state laws and incentives,
(3)  an  EV emission  calculator,  and  (4)  a  vehicle  cost  calculator.48 These  tools  and  further
examples of information hubs are listed in Table 4.

Table 4. Tools and Info Hubs for EV Deployment

Tool/Info Hub Source Description
Alternative 
Fueling Station 
Locator

U.S. DOE 
Alternative 
Fuels Data 
Center

Database and map of alternative fueling stations in the U.S. and Canada. Users 
can filter by fuel/technology type, location, accessibility (public or private), and 
status of each station (available, planned, or temporarily
unavailable).48

Federal and State 
Laws and 
Incentives

U.S. DOE 
Alternative Fuels 
Data Center

Database of U.S. federal and state laws and incentives for alternative fuels, 
vehicles, and other transportation-related topics. Users can
search through database by topic and state.48

Emissions from 
Hybrid and Plug-
In

U.S. DOE 
Alternative Fuels 
Data Center

Calculates the annual emissions per vehicle type (all electric, PHEV, HEV, and 
gasoline)



Electric Vehicles depending on U.S. state electricity generation mix.48

Vehicle Cost 
Calculator

U.S. DOE 
Alternative Fuels 
Data Center

Uses basic information about driving habits (annual mileage, percent trips by 
highway, etc.) and vehicle model to calculate the total ownership cost and 
emissions. Includes conventional vehicles and alternative fuel
vehicles.48

Environmental
Assessment  of  a
Full  Electric
Transportation
Portfolio

EPRI A report that provides an analysis of the environmental impact of the 
electrification of a range of vehicles, from U.S. light-duty transportation to 
industrial equipment.
Simulates emissions and air quality impacts
associated with electrification.49

Open Charge 
Map

Open Charge Map 
(non-profit)

A free, public database of global charging equipment locations. Goal is to 
provide a single point of reference for charging equipment location information. 
Major data sources include: U.S. DOE, UK National Charge Point Registry, and 
Catalan Energy Institute, among others. Data can also be
provided by users.50

EV National Developed to assist planning studies, the tool
Infrastructure Renewable provides estimates of the quantity and type of
Projection Energy charging infrastructure needed to support
Tool Laboratory, regional EV adoption. The tool uses data from

California personal vehicle travel patterns, EV attributes,
Energy and charging station characteristics. Recently,
Commission NREL released EV-Pro Lite, a simplified

version of the full model that identifies existing
public EV charging infrastructure and projects
future consumer demand for charging
infrastructure based on user inputs for the
anticipated number of EVs.51



2.2.3. Initiatives by Private Companies

Whether  motivated  by  environmental  concern  or  anticipation  of  future  regulations,  shared
mobility  operators  have  made  voluntary  efforts  to  introduce EVs into their fleets. Many
carsharing operators have introduced EVs into their services including Renault’s electric fleet in
Paris;52 Zipcar in London;53 and Maven in the U.S.54 Due to indirect control over their fleets,
TNCs have taken more creative approaches to electrification, listed in Table 5 below.

Table 5. EV Initiatives Among TNC Operators
Company Location Initiative 

Didi
Chuxing

China In January 2019, Didi Chuxing announced a joint venture with a state-owned BEV 
manufacturer to work on projects related to TNCs, big data, battery swapping, and the 
operation of "new energy vehicles." Didi captured 90% of China's TNC trips in 2017.55 
In general, Didi has been cultivating partnerships with car manufacturing and leasing 
companies to enable bulk procurement of EVs and charging infrastructure.42

Lyft U.S. Lyft launched its "Green Mode" initiative in February 2019. Users are able to choose a 
hybrid or EV for their ride rather than a conventional gasoline-powered vehicle. Lyft says
it plans to introduce thousands of EVs through its driver rental program, Express Drive. 
Lyft drivers who participate pay less in rental fees and receive unlimited charging 
(included in the rental rate). The program has been deployed in Seattle and Portland and 
will spread to other areas of the U.S.
throughout 2019.56,57

Maven U.S. Starting in 2017, Maven - a subsidiary of GM - began offering an EV rental service for 
on-demand drivers. For 229 USD a week, drivers can rent a Chevy Bolt through Maven 
Gig. The price includes insurance, maintenance, and charging. Maven has officially 
partnered with Uber, Lyft, GrubHub, Instacart, and Roadie for the program.58

Uber London After the City of London announced plans to require all private-hire vehicles to be zero 
emission capable by 2023, Uber launched an incentive pilot program from September 
2016 to January 2017. Drivers were offered a £300 reward for switching to an EV, a £50 
weekly participation reward, and a charging incentive. The program was funded partially 
by a £2 million investment and partially by a surcharge applied to non-pooled rides in 
London.34

Starting in 2019, Uber adds a "clean air fee" of £0.15 per mile on trips booked in London.
The money from the fee goes toward assisting drivers in switching to EVs. The company 
plans to transition every car in its London fleet to full electric by 2025.59

Uber U.S. and
Canada

In June 2018, Uber launched a year-long pilot program, "EV Canada Champions 
Initiative," which will take place in seven cities throughout the U.S. and Canada. Drivers 
are offered a financial incentive to switch to EVs, likely around 1 USD extra per ride. 
Uber also added features in its app specifically for EV drivers.60

Uber has called for policy measures that would support EV deployment in TNC fleets including:
an increase in available charging stations and fast- charging equipment; enabling companies to
route  drivers  to  available  charging stations,  perhaps through real-time data that can be
incorporated into routing algorithms; and providing amenities like bathrooms, food, and Wi-Fi at
charging stations.61

3. Future Fleets

3.1. SECA Fleet Transition



Shared, electric, connected, and automated (SECA) vehicles are predicted to transform mobility.
Transitioning to shared, automated EV fleets may reduce the number of accidents by removing
human error as well as reduce environmental footprints by removing personal vehicles from the
road and increasing shared mileage. Automation may relieve the challenges associated with fleet
electrification: vehicles could rebalance themselves, drive to passengers, and locate and drive to
available  charging  stations  without  human  intervention.  Expert  predictions  on  the rate  of
automation vary; a report by Bloomberg found that a fully automated taxi fleet could become a
reality between 2023 and 2030, while an ambitious projection by RethinkX predicted that by
2030, 95% of U.S. passenger miles will be served by on-demand automated EV-owned fleets.9, 41

The future success of shared EV fleets will  rely not  just  on automation but  also on
technological  developments  for  charging infrastructure and battery technology.  Many of the
operational challenges  identified  earlier  in  the  chapter  can  be  mitigated  with  emerging
technologies. For example, blockchain-enabled charging can reduce range anxiety and expand
the network of available charging stations by connecting EV drivers to available home stations.
In the future, wireless charging may be incorporated into roadways, enabling charging on the
move and extending  vehicle  ranges.  Future  technologies  and their  impact  on  EV fleets  are
further explored in Table 6 below.

Table 6. Future Technologies
Technology Description Potential for EV Fleets

Wireless
Charging Wireless charging uses an electromagnetic field to charge 

the EV, usually with an efficiency above 90%. No contact is
need between the vehicle and charger. Wireless power 
transfer can be used in both stationary charging scenarios 
(i.e., when a car is above a charger) or in dynamic charging 
scenarios (i.e., while driving or moving, if charging 
infrastructure is built into roadways).62

 Enables automated charging of
EV fleets; vehicles would 
simply need to park over 
charging pads

 Dynamic charging may extend 
vehicle range, parked enabling 
more trips between charging 
events

Blockchain-
Enabled
Charging

Blockchain enables a decentralized ledger where financial 
transactions and smart contracts can be executed without 
intermediaries.9 Several startups, such as eMotorWerks in 
California, have implemented blockchain to expand access 
to charging stations. EV owners can join a distributed, peer-
to-peer (P2P) marketplace that allows drivers to pay each 
other for use of their home charging stations. Blockchain is 
used to track charging stations and exchange payment 
between customers and hosts.63

 Enables P2P use of charging 
stations, expanding the 
network of available charge 
points 

Vehicle-to-
Grid (V2G)
Charging Vehicle-to-grid (V2G) charging enables electric-drive 

vehicles (battery, fuel cell, or hybrid electric vehicles) to 
provide power to electric markets. In the short term, V2G 
technology can help provide peak power and serve as 
storage for renewable energy generation.64

 Incentivization of EV fleets; 
the vehicles could be used to 
support deployment of 
renewable energy and mitigate 
peak demand

 Could receive charging 
discounts for providing power, 
offsetting charging costs for 
fleet owners

Solid-state
Batteries 

Instead of the liquid or polymer electrolytes used in other 
battery types, solid-state batteries rely on solid electrodes 
and solid electrolytes. Proponents of solid-state batteries 
believe they will lessen many of the safety risks and costs 
associated with lithium-ion batteries. Most experts believe 
commercial deployment of solid-state batteries is at least a 
decade away.65

 Potential for lower-cost 
batteries

 May have longer battery range,
enabling more trips between 
charging events



Fast
Charging 

Level 3 or DC Fast Charging is typically used for 
commercial and public charging stations. DC Fast Charging 
is meant to provide an experience similar to that of fueling a
conventional vehicle with gasoline. Typically, fast charging 
stations can charge a vehicle up to 80% within 10 to 15 
minutes. The costs of a DC Fast Charging station are 
estimated to be between 50,000 to 160,000 USD, depending
on the quality and nature of the components.66

 Reduction in range anxiety
 For carsharing fleets, can have 

fewer vehicles in fleet, if less 
time is spent charging

 Minimizes interruptions in 
productive time for TNC 
drivers
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