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Abstract: This study aims to evaluate the potential of electric vehicle (EV) carsharing services to
address social and environmental disparities in urban transportation through an evaluation of BlueLA,
a one-way station-based carsharing service in Los Angeles, California. BlueLA provides a clean and
affordable mobility option in underserved communities that face significant air quality burdens and
have historically been excluded from environmental benefits. By incorporating BlueLA trip activity
data from January 2021 to December 2022 (1 = 59,112 trips) and an online user survey implemented
in early December 2022 (n = 215 responses), we estimate the impacts of BlueLA on personal vehicle
ownership patterns, vehicle miles traveled (VMT), and associated greenhouse gas (GHG) emissions.
The results show an overall net reduction in VMT and GHG emissions of 463,845 miles and 656 metric
tons, respectively, among the BlueLA user population (3074 registered users). When disaggregating
impacts by BlueLA member type, our findings show a net reduction of 234 and 371 metric tons in
GHG emissions for Standard (general population) and Community (low-income qualified) members,
respectively. Additionally, our socio-demographic analysis highlights clear disparities between these
two member groups, with Community members typically having lower incomes (i.e., 74% earning
below USD 50,000 annually); lower educational attainment (i.e., 46% with at most an associate’s
degree); and larger households (i.e., 23% living in households of four or more) compared to Standard
members (i.e., 19% earning below USD 50,000, 24% with at most an associate’s degree, and 9% in
households of four or more). Moreover, when comparing the VMT and associated GHG emissions
due to BlueLA, we find that the presence of BlueLA reduces VMT and GHG emissions by 34%
and 48% respectively, and each BlueLA vehicle replaces 16 personally owned vehicles (shed and
postponed purchases). Last, when comparing the emissions produced by the electric fleet of BlueLA
to those of a comparable fleet of internal combustion engine vehicles, we find that the use of an EV
fleet reduces GHG emissions by 43% in comparison. The BlueLA carsharing service has led to notable
net reductions in VMT and thus GHG emissions, with a major share of these reductions observed
among Community members.

Keywords: carsharing; electric vehicles; social equity; environmental impact; greenhouse gas emissions

1. Introduction

Over the past couple of decades, shared mobility services gained significant popularity
within a transportation system traditionally developed around personal vehicle ownership.
One form is carsharing, which provides the user with short-term access to a vehicle at
certain rates without the traditional costs and responsibilities that accompany vehicle
ownership. Carsharing can provide a flexible and convenient alternative transportation
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mode to its users while supporting environmental and economic goals such as sustainability
and cost reduction. Business-to-consumer carsharing services can be roundtrip or one-
way in their operational model [1]. Another rising trend within transportation systems is
electrification, accompanied by technological advances in electric batteries and charging
infrastructure. Electric vehicle (EV) technology can support environmental sustainability
by reducing greenhouse gas (GHG) emissions and tailpipe emissions, and save energy
costs, depending on the electrical grid mix. However, this is not a new development, as EVs
were a major part of station car programs and carsharing fleets in the 1990s [2]. The benefits
of EVs along with the potential of carsharing to increase user mobility and accessibility can
be combined to produce a more equitable and environmentally sustainable transportation
system. Several carsharing models exist, but the most common are: (1) roundtrip carsharing,
where the user must pick up and return the vehicle to the same location (e.g., Zipcar (Boston,
MA, USA)), and (2) one-way carsharing, where the user can pick up and return the vehicle
within multiple locations. One-way carsharing can be either free floating (e.g., GIG Carshare
(Oakland, CA, USA)), where vehicles can be picked up and returned anywhere within the
service area, or station-based (e.g., BlueLA (Los Angeles, CA, USA)), where vehicles can be
picked up and returned at designated stations only. This study focuses on BlueLA powered by
Blink Mobility, a one-way station-based electric carsharing service operating in Los Angeles,
with the goal of providing a clean mobility option for residents in underserved communities.

The BlueL A service began in 2018 when the City of Los Angeles was awarded a grant
from the California Air Resources Board (CARB) (Sacramento, CA, USA) to pilot EV carshar-
ing in low-income communities of Los Angeles. The inception of BlueLA was driven by a
vision to support city and state goals related to transportation, climate change mitigation,
and improving access for underserved communities. This innovative service is an integral
component of the broader California Climate Investments strategy—an initiative that chan-
nels substantial Cap-and-Trade funding toward projects aimed at reducing GHG emissions,
strengthening the economy, and providing a healthier, more sustainable environment, partic-
ularly in underserved communities. Specifically, BlueL A seeks to address two intertwined
challenges facing contemporary urban environments: social equity and environmental justice.
Social equity refers to the fair distribution of resources, opportunities, and burdens among all
members of a society, while environmental justice specifically focuses on the equal distribution
of environmental benefits and burdens among different groups of the population. A pivotal
concern in both cases is the pattern of disparity, wherein marginalized communities often bear
the impact of environmental burdens and have historically been excluded from environmental
benefits [3]. In the transportation context, social equity and environmental justice issues
manifest in various ways. These include differential access to clean, affordable, and reliable
transportation options, and disproportionate exposure to transportation-related pollution.
The BlueLA carsharing service directly aims to address these issues by providing a clean
mobility option that is accessible to residents in underserved communities, thereby linking
environmental sustainability with social equity/environmental justice.

BlueLA mainly operates within the neighborhoods of Westlake, Koreatown, Pico-
Union, Downtown, and Echo Park. The region served by BlueLA faces significant socio-
environmental vulnerability, with almost the entire service area ranking among the 25th
percentile or higher using CalEnviroScreen. Specifically, 29% of census tracts within the
service area fall within the top 95th percentile of CalEnviroScreen scores, and half rank
between the 85th and 95th percentiles [4]. This underscores the pressing need for mobility
strategies like BlueLA that combine environmental and social benefits. At present, BlueLA
deploys 60 Chevrolet Bolt EVs that can be picked up and returned at 40 charging stations,
promoting a shift from fossil fuel-dependent personal vehicles to shared EVs. This shift
holds the potential to reduce GHG emissions and improve air quality in areas that often
bear a disproportionate burden of environmental harms. In terms of social equity, BlueLA’s
pricing structure facilitates access to clean transportation for lower-income residents. While
the standard membership rate is USD 5 per month with a usage fee of USD 0.20 per
minute, the membership rate for income-qualified residents, or “Community” members,
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is significantly reduced to USD 1 per month with a usage fee of USD 0.15 per minute.
Additional discounted rental packages are available, with greater discount rates offered
to Community members. The emphasis on affordability for Community members is a
critical aspect of BlueLA’s approach. It seeks to demonstrate how carsharing programs
could expand access to clean transportation, thereby bridging the “green divide”.

Through this study, we aim to contribute to the understanding of the potential of EV
carsharing services to address social and environmental disparities in urban transporta-
tion. With a fleet consisting entirely of EVs and operations located in Los Angeles, the
BlueL A carsharing service is uniquely positioned to offer increased transportation access
and improved environmental outcomes in an urban setting. To provide a comprehensive
environmental assessment of BlueLA and its impact within underserved communities
(Community members) and the broader population (Standard members), our study pri-
marily focuses on its impact on vehicle ownership patterns, vehicle miles traveled (VMT),
and associated GHG emissions. The data used for this analysis include BlueLA trip activity
data in addition to survey responses collected from an online survey disseminated among
BlueLA members, probing the impact of BlueLA on travel behavior and vehicle ownership.
In enhancing this analysis, our research diverges from traditional methods that rely on
VMT and vehicle fuel economy standards. Instead, we directly estimate the emissions
produced during BlueLA’s EV charging times, using trip activity data to identify specific
vehicle charging events. This innovative approach yields a more precise understanding
of BlueLA’s environmental footprint and establishes a framework that can be applied in
evaluating other EV carsharing programs.

This paper is organized into four main sections: (1) a literature review that provides
context and background, (2) a detailed description of the methods employed, (3) a presentation
and interpretation of our results, and (4) a conclusion summarizing our key findings.

2. Literature Review

Carsharing has demonstrated its ability to reduce personal vehicle ownership, VMT,
and associated GHG emissions [5-7]. Moreover, the integration of EVs into carsharing
programs has been evolving as a strategy to further reduce GHG emissions and improve air
quality while accelerating the transition to electrification in transportation. However, the
distribution of these benefits and their potential to contribute to environmental justice is a
subject of ongoing debate. Several studies have been conducted to assess these potential
impacts of carsharing, and their findings are summarized below.

2.1. Impact of Carsharing on Vehicle Ownership in North America

Multiple studies have analyzed the impact of carsharing on personal vehicle own-
ership, and their findings show that access to carsharing enables some users to shed a
personal vehicle or avoid acquiring one. Martin and Shaheen evaluated car2go, a one-way
carsharing system, and reported that between 2% and 5% of car2go members across five
North American cities sold a vehicle due to car2go, while another 7% to 10% of the pop-
ulation did not acquire a vehicle due to car2go [5]. Similarly, Martin et al. conducted a
survey of North American carsharing members (1 = 6281) to evaluate carsharing’s effects
on household vehicle holding. They reported that the average number of vehicles per
household dropped from 0.47 to 0.24, with the majority of this shift constituting one-car
households becoming carless [8].

Two studies of City Carshare in San Francisco found that two and four years into
its operation, 30% and 29% of members, respectively, had gotten rid of one or more
cars [9,10]. Similarly, a study of PhillyCarShare in Philadelphia, Pennsylvania found that
each PhillyCarShare vehicle replaced an average of 23 private vehicles, corresponding to
10.8 vehicles removed by members who got rid of a car in addition to 12 vehicles removed
by members who decided not to acquire a vehicle [11]. In another study evaluating a
roundtrip carsharing pilot program in New York City, Martin et al. found that 7% of
carsharing members avoided a car purchase, and 0.61% of members got rid of a car they
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already owned due to carsharing [6]. Furthermore, Shaheen et al. conducted a survey
(n = 1151) to understand the impact of peer-to-peer (P2P) carsharing, and found that 19%
of respondents avoided a personal vehicle purchase due to P2P vehicle access in urban
areas [12,13]. Additionally, Katzev studied early adopters of Car Sharing Portland (CSP),
and found that 26% sold their personal vehicles and 53% were able to avoid an intended
purchase after joining CSP [14].

2.2. Impact of Carsharing on VMT and GHG Emissions in North America

Apart from personal vehicle ownership, the impact of carsharing on VMT and GHG
emissions has been a significant focus of several studies. In the study of car2go across
five North American cities, Martin and Shaheen estimated a total of between 20 million
to 37.5 million miles eliminated or not driven due to car2go, and a reduction in GHG
emissions ranging between 5300 and 10,000 metric tons per year across the studied cities [5].
Additionally, the evaluation of the NYC carsharing pilot program reported that VMT was
reduced by 7% and GHG emissions were reduced by 6% across its membership base [6].

Further, Martin and Shaheen conducted another study through an online survey of
members within carsharing organizations and found that a majority of households were
marginally increasing their emissions by gaining access to automobiles, while the remaining
households were decreasing their emissions by getting rid of vehicles and driving less
in carsharing vehicles. Collectively, the households reducing emissions outweighed the
households increasing emissions, leading to a statistically significant reduction in emissions
among carsharing members [7]. Additionally, an evaluation of Modo, a carsharing service
in Vancouver, showed that despite no reduction in driving behavior, the service reduced
GHGs by over 30% [15].

2.3. The Role of EVs in Carsharing and Environmental Justice

The integration of EVs into carsharing programs has the potential to further re-
duce GHG emissions while accelerating the transition to electrification in transportation.
Firnkorn and Miiller conducted an online survey (n = 743) of car2go users and found that
users who had driven an EV within a carsharing system were more likely to forego a per-
sonal vehicle purchase [16]. Furthermore, Shaheen et al. conducted a survey to evaluate the
impacts of zero-emission vehicle (ZEV) exposure on U.S. carsharing users. The results show
that exposure to plug-in electric vehicles (PHEVs) or EVs through carsharing increased a
user’s reported likelihood to purchase a ZEV in the future [17].

The use of EVs promises significant environmental benefits, including reducing local
air pollution and global GHG emissions. Yet, the distribution of these benefits and their
potential to contribute to environmental justice is a subject of ongoing debate. In the
literature, the “green divide” refers to the socio-economic and racial disparities in access
to environmental benefits, such as clean air and water, green spaces, and clean energy
technologies, including EVs and renewable energy. It highlights how environmental
benefits and resources are often unevenly distributed across society, with marginalized
communities frequently excluded from these benefits. Research shows that communities
facing socio-environmental vulnerabilities, often due to lower incomes, suffer most from
the disproportionate distribution of transportation emissions, leading to severe health
effects [3,18-20]. One study found that low-income communities are disproportionately
impacted by climate change, and EV carsharing can play a major role in reducing air
pollution [21]. In another evaluation of Miocar, a roundtrip EV carsharing pilot that offers
a low-cost carsharing option for members of underserved communities within the Central
Valley of California, the results showed that a majority of members belonged to large
low-income households (i.e., at least four residents/household), and about 68% of trips
would not have been made in the absence of Miocar [22,23].
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2.4. Summary and Research Gaps

The current literature offers substantial evidence of the impacts of carsharing on vehicle
ownership, VMT, and GHG emissions. The evidence suggests that carsharing leads to a
reduction in vehicle ownership, as well as VMT. This in turn results in lower GHG emissions,
contributing to the mitigation of urban environmental challenges. Additionally, integrating
EVs into carsharing programs has exhibited the potential to not only reduce GHG emissions,
but also foster EV acceptance and advance the transition toward electric mobility.

Despite the robust existing literature, less attention is given to the intersection of
these impacts in the context of EV carsharing services and the overall impact on social
equity and the environment. By exploring the environmental impacts of BlueLA within
underserved communities and the broader population, this study contributes to a deeper
understanding of how EV carsharing can serve as a strategy for achieving environmental
justice within transportation systems. While previous studies have relied on VMT and
vehicle fuel economy standards to estimate fuel energy consumption and associated GHG
emissions, our research takes an innovative approach by estimating a direct measure of
emissions produced during BlueLA’s EV charging times. This direct measure, facilitated by
our use and processing of trip activity data to identify vehicle charging events, provides
a more precise understanding of the environmental footprint of BlueLA, and it creates a
framework that can be replicated in the evaluation of other EV carsharing programs.

3. Methodology

The methodological discussion that follows includes five key sections: (1) data col-
lection, including the user survey and activity data; (2) derivation of charging data to
measure energy consumption; (3) measurement of carsharing impact on personal vehicle
ownership and use; (4) calculation of VMT and associated GHG emission impacts; and
(5) study limitations.

3.1. Data Collection

This study is supported by a robust mixed-methods approach to comprehensively
assess the impact of BlueLA on VMT and GHG emissions. We employ two primary sources
of data: (1) a detailed set of trip activity data from the BlueLA carsharing service and
(2) responses from a comprehensive user survey. The trip activity data provide specific
insights into vehicle use, travel distance, travel duration, and the charge level of each
vehicle at the start and end of every trip. These data are further processed to extract
charging data, which are instrumental in understanding the electric energy consumption of
the BlueL A fleet. Meanwhile, the survey data allow us to gain a deeper understanding of
user behavior, socio-economic characteristics, and how the BlueL A service has influenced
vehicle ownership decisions among users. The combination of these two datasets enables
us to quantify the impact of changes in driving behavior, vehicle shedding, and vehicle
suppression on VMT and GHG emissions.

3.1.1. User Survey

A user survey was administered to enhance our understanding of the users’ inter-
actions with BlueLA. The survey probed various aspects of the users’ interactions and
their perceptions of the carsharing service. To cater to the diverse user base of BlueLA,
the survey was offered in English and Spanish languages, ensuring a more inclusive data
collection process.

The survey was deployed in early December 2022 to the BlueLA user base with an
incentive of a random drawing for 40 Amazon gift cards of USD 50 value each. The survey
incorporated two types of de-identified user IDs (De-ID): (1) a De-ID that enabled us to link
individual survey respondents to their corresponding subset of trip activity data, and (2) a
De-ID that enabled us to identify whether an individual survey respondent has an active or
inactive BlueLA membership at the time of survey implementation. The data collection process
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resulted in 215 responses, out of which 2 responses were in Spanish. The total responses
comprised 60% and 40% given by active and inactive BlueLA members, respectively.

3.1.2. Trip Activity Data

The trip activity data, spanning the years 2021 and 2022, capture the operations of the
BlueLA fleet. They feature a total of 59,112 trips split into 28,847 trips by Standard members
and 30,265 trips by Community members. They comprise a total of 1931 Standard members
and 1143 Community members. In 2021, the service was used by 988 Standard members
and 644 Community members, while in 2022, the user base expanded to 1299 Standard
members and 822 Community members. Each row in the dataset represents a unique trip,
while each column captures different trip attributes such as trip start and end times, start
and end locations, total trip distance, and the vehicle’s charge level at trip start and end.

3.2. Derivation of Charging Data to Measure Energy Consumption

To estimate a direct measure of energy consumed during the charging of BlueLA EVs,
we process our raw trip data using Python programming language to derive charging data
for our analysis. Each vehicle is assigned one of three states at any given time: “in-trip”,
“charging”, or “fully charged”. The “in-trip” state represents the period between the start
and end of a trip. The “charging” state begins when a vehicle is returned at the end of a trip
and continues until the vehicle’s battery reaches full charge or until the vehicle is booked
in a new trip—whichever happens first. A vehicle is considered “fully charged” when its
battery reaches 100%, and it remains in this state until the start of a new trip.

Our calculations are based on a battery size of 66 kWh, which is the battery capacity of
the Chevrolet Bolt EVs used in the BlueLA fleet, and an onboard charger power rating of
7.7 kW [24]. Thus, a vehicle would theoretically need approximately 66 kWh/7.7 kW = 8.57 h
to charge from 0% to 100%. However, in practice, the actual charging duration can be shorter
if a vehicle is booked for a new trip before it reaches full charge. In such cases, we use the
charge level reported at the start of the next trip rather than assuming the vehicle had reached
100%. In the special case, where a vehicle is returned at 100% charge at the end of a trip, we
directly transition the vehicle’s state to “fully charged”, without going through a “charging”
state. This could occur due to a user charging the vehicle at an independent charging station
during the trip or due to sensor errors.

While processing the data, we encountered some inconsistencies, such as sensor errors
resulting in missing values for the charging state at the start of some trips. When this happens,
we use the charging level from the end of the previous trip, along with the elapsed time and
charging rate, to estimate the starting charge level for the next trip. After processing the trip
data, we create a new dataset representing the state of each vehicle at different points in time,
with start and end timestamps and start and end levels of charge. This dataset is the basis for
our analysis of vehicle charging patterns and energy consumption.

3.3. Measurement of Carsharing Impact on Personal Vehicle Ownership and Use

We focus on examining the effects of using BlueLA on driving behavior and vehicle
ownership patterns, specifically vehicle shedding and suppression. Vehicle shedding refers
to the phenomenon where members of BlueL A sell or otherwise get rid of a personal vehicle
due to service availability. Conversely, vehicle postponement refers to the suppression of a
vehicle purchase, where members delay or avoid purchasing a personal vehicle due to the
presence of BlueLA.

We measure vehicle shedding, postponement, and changes in driving behavior through
our survey. Survey respondents are asked if they had sold or suppressed a vehicle purchase
due to BlueLA, providing us with direct measurements of these effects. Additionally,
respondents are asked to estimate the total change in how many miles they have driven
annually in their personal vehicle(s) due to BlueLA availability. It is important to note
that the effects of vehicle shedding and postponement are considered independently to
avoid any potential overlap. Any instances where a respondent indicated both shedding
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and suppressing a vehicle are counted as a vehicle shed. The quantification of vehicle
shedding, postponement, and change in driving behavior is achieved through analysis of
these survey responses, with the calculated rates applied to the entire BlueLA membership
base to estimate the overall impact.

However, our reliance on survey data provided by BlueLA members invites the
possibility of sample bias, as the individuals who chose to respond to the survey might
not represent the overall user population of BlueLA. To address this concern, we use a
weighting process to adjust the findings to represent the behavior of the overall BlueLA
user population more accurately. The first step in the process is to categorize our survey
respondents and the total BlueLA population according to their frequency of use of BlueLA.
This categorization is important as the frequency of use directly correlates with the potential
for vehicle shedding or postponement. Having categorized the respondents and the
total population, we then compute ratios of each frequency category’s representation
within the total user population compared to its representation within the sample of
survey respondents. The calculated weights allow us to rescale the observed survey
impacts to mitigate the potential overestimation arising from the sample bias. We obtain
the final results on vehicle shedding, postponement, and change in driving behavior by
applying these weights to the percentages obtained from the survey (i.e., the proportion of
respondents who reported vehicle shedding and the average miles reduced due to it, the
proportion of respondents who reported vehicle postponement and the average miles they
would have driven had they acquired the vehicle, and the proportion of respondents who
reported a change in personal vehicle driving and the average change in miles driven).

3.4. Calculation of VMT and Associated GHG Emission Impacts

VMT is a key metric in transportation research and policy analysis, representing the
aggregate distance driven by vehicles over a given period or within a specific geographic
region. The calculation of VMT provides a quantifiable measure of the extent to which
BlueLA’s carsharing service is being used. The process of calculating VMT for the BlueLA
system is directly facilitated by our trip data, which include an explicit “total trip distance”
field for each completed trip. This field details the exact distance traveled for each respective
trip. Summing up these distances across all the trips undertaken gives us the total VMT for
the BlueL A system.

The estimation of emissions in this study revolves around the carbon footprint asso-
ciated with the electricity used to charge the BlueLA’s all-electric fleet. Unlike internal
combustion engine vehicles, which emit GHGs directly from the tailpipe, the primary
source of emissions for EVs is from the generation of the electricity used to charge them.
Traditionally, GHG analysis relies on an underlying assumption that VMT serves as a valid
approximation for vehicle use, and hence, can be indicative of its subsequent emission
impacts. This assumption, although widely accepted, has limitations. VMT as a measure
does not capture the variability and complexity of different types of trips, be it urban versus
highway driving or short trip versus long-haul journeys. Furthermore, VMT overlooks vari-
ations in driving conditions, such as rush hour traffic compared to late-night free flow. Both
these factors can influence energy consumption levels and associated vehicle emissions.
However, in our case of a fully electric vehicle fleet, these factors influence the amount of
battery charge consumed, which is recorded in our derived charging data, and thus lead to
a more accurate measure of energy consumption and associated GHG emissions.

While EVs produce zero tailpipe emissions, the electricity they consume is often
generated from a mix of renewable and non-renewable energy sources, each with its own
emissions profile. Thus, the “well-to-wheel” emissions from EVs are primarily dependent
on the carbon intensity of the grid where the charging takes place. In our case, we use
average California emissions factors with LCFS-based (non-lifecycle) instantaneous factors,
measured in gram of CO,-equivalent per kWh (gCO,e/kWh) [25]. The factors account for
the varying emission intensity of electricity generation in California throughout the day
and across the months in the years 2021 and 2022. We rescale these factors to include an
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efficiency adjustment of 8.7% for transmission losses [26] as well as 5% for converting AC
to DC energy using Blink’s IQ 200 Level 2 EV Charger [24,27]. We multiply these emission
factors by the energy consumed by the BlueLA fleet, as estimated from the derived charging
data, to estimate the total indirect GHG emissions attributable to the BlueLA system, as
shown in Equations (1) and (2).

Energy Consumed (kWh) = Onboard Charger Power Rating (kW) x Charging Duration (hour) (1)

GHG Emissions (gCO;e) = Emission Factor (gCO,e/kWh) x Energy Consumed (kWh) ()

3.5. Study Limitations

This study acknowledges several constraints and potential sources of bias that could
affect the interpretation of our results. Our reliance on survey data provided by BlueLA
members invites the possibility of sample bias, as the individuals who chose to respond
to the survey might not represent the overall user population of BlueLA. This sample
bias could lead to an over or underestimation of certain behaviors or preferences, poten-
tially skewing results toward a more or less favorable view of EV carsharing. Another
key limitation is the moderately sized final sample for our analysis, which might limit
the generalizability of our findings. Larger sample sizes can provide a more accurate
understanding of the population if collected in an unbiased manner. We address both
limitations by following our methodology of weighting our findings to better represent
the overall user population. This approach adjusts our findings based on BlueLA usage
frequency and estimated miles driven, both derived from the self-reported survey data. It
is worth noting that while this method offers a more nuanced representation of BlueLA’s
impact on personal vehicle ownership and use, it still carries inherent biases and potential
inaccuracies. These biases can arise from respondents’ recall limitations, unintentional
misrepresentation, which can happen with any survey, as well as inherent biases as to who
decides to respond to the survey.

Our weighting methodology aims to adjust the distribution of responses to counter
this latter effect in particular, and it provides a more representative estimation of the
population-level impacts of the BlueLA service on personal vehicle ownership. However, it
may not fully account for all aspects of non-response bias or other systematic differences
between respondents and non-respondents. Future research could benefit from employing
alternative methodologies or conducting qualitative studies to validate the survey findings.

Furthermore, our approach to estimating emissions focuses on CO,-equivalent emis-
sions from electricity consumption during vehicle charging. Our method of estimating
charging data is rooted in the known specifications of the Chevrolet Bolt EVs used in the
BlueLA fleet. This estimation is based on several assumptions. These include assumptions
on the time charging begins, the charging rate, and the maximum charge level. Depending
on the battery, charging guidelines can recommend charging to levels that are below full
capacity (e.g., 80%) for improved battery health and charging efficiency. Despite these
assumptions, we believe the charging data and supporting assumptions provide a good
approximation of the vehicle charging patterns and time-dependent energy consumption
in the BlueLA carsharing system.

The study reflects conditions and circumstances of the BlueLA system during the
years 2021 and 2022, and provides a snapshot of BlueLA’s environmental impacts during
this period. The impacts could have been influenced by the COVID-19 pandemic and its
recovery, which might have altered travel patterns and vehicle usage accordingly. Despite
these limitations, we believe our study provides a valuable exploration of the environmental
impacts of BlueLA, and provides contributions relevant to future research in this area.

4. Results and Discussion

This section presents the findings of our study and provides a discussion of their
implications. First, we estimate the overall environmental impact of BlueLA. Then, we dis-



Energies 2024, 17, 356

9of 18

aggregate our results by comparing the annual environmental impact among underserved
communities (Community members) and the broader population (Standard members).

4.1. Environmental Impact of BlueLA

The survey was distributed to both active and inactive BlueLA members, with a focus on
examining the effects of using BlueLA on driving behavior and vehicle ownership patterns,
specifically vehicle shedding and suppression. For our analysis in this section, we concentrate
exclusively on responses from active BlueLA members. Active members were defined as
members who had an active BlueLA membership at the time of survey implementation.
The project may have impacts on inactive members as well, possibly in the form of mobility
insurance that enables greater confidence in vehicle shedding or avoiding acquisition. Our
analysis focuses on those active members for whom the utility of the system is most clearly
demonstrated. To proceed, we match these active respondents with their corresponding trip
activity data to obtain a more comprehensive view of their usage patterns, yielding a 63%
match rate. Therefore, we proceed to base our analysis on these matched active responses, as
we require the trip activity data for our weighting process.

From our sample of 81 matched and active respondents, we examine their responses
to survey questions aimed at assessing changes in vehicle ownership and driving behavior.
First, we asked respondents to report their personal vehicle holdings and estimate the
total miles they drive annually in their personal vehicle(s). In response to this, 23% of
the respondents reported owning a personal vehicle (Figure 1). If a respondent reported
driving an amount greater than our set cap of 30,000 miles, we adjusted their response to
this cap. If a respondent owned multiple vehicles, we divided the reported miles driven
evenly among their vehicles to ensure an average of miles driven per vehicle. After these
adjustments and applying the weighting process, the weighted share of those respondents
is 27%, and their weighted average VMT is 7070 miles.

How many vehicles do you/does your household currently own or lease?

100% - EN=81
20% 77%
60%
40% -
20% - 15%
0% | : : ] . —— — .
0 1 2 3 4 5 ormore

Figure 1. Distribution of personal vehicle holdings among survey respondents.

For vehicle shedding, respondents were asked: “Have you/your household gotten rid
of vehicles because of the increased mobility obtained through BlueLA?” and “If BlueLA
were not available, would you/your household still have gotten rid of the vehicle(s)?” The
valid responses for our analysis are those where the respondents indicated that they had
definitely or partially gotten rid of vehicles due to BlueLA, and confirmed they would
still have the vehicle(s) if BlueLA were not available. We find that 5% of the respondents
reported shedding one vehicle due to BlueLA use, leading to an average reduction in VMT
of 6079 miles. After applying the weighting process, the weighted share of respondents
shedding a vehicle becomes 4%, and their weighted average reduction in VMT is 4186 miles.
When applying the weighted vehicle shedding rate to the entire BlueLA user population
(3074 registered users), this translates to 108 vehicles shed due to the presence of BlueLA.
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For vehicle suppression, respondents were asked: “If BlueLA were not available, do you
think you/your household would acquire a vehicle?” The valid responses for our analysis
are those where the respondents definitively or probably indicated they would acquire
a vehicle if not for BlueLA. We find that 33% of the respondents reported postponing a
vehicle purchase. To ensure conservative estimates, if a respondent indicated they would
have driven more than our set cap of 20,000 miles, we adjusted their response to this
cap. Furthermore, if a respondent reported suppressing the purchase of multiple vehicles,
we rescaled the miles avoided to reflect the suppression of just one vehicle. After these
adjustments and applying the weighting process, the weighted share of those respondents
becomes 30%, and their weighted average reduction in VMT is 6319 miles. When applying
the weighted vehicle suppression rate to the entire BlueL A user population, this translates to
910 vehicles suppressed due to the availability of BlueLA. Combining the vehicle shedding
and suppression effects, we find that BlueLA replaced 1018 personal vehicles, which
translates to 16 personal vehicles replaced per BlueLA vehicle. Our findings align with
previous studies documenting the impact of carsharing service use on personal vehicle
replacement. Notably, these results are situated at the higher end of the spectrum reported
in the existing literature due to the more pronounced vehicle shedding rates observed in
our study.

Additionally, we asked respondents to estimate the total change in miles driven
annually in their personal vehicle(s) due to carsharing vehicle access. In response to this,
10% of the respondents reported driving less due to BlueLA use. If a respondent reported a
reduction greater than our set cap of 10,000 miles, we adjusted their response to this cap. If
a respondent owned multiple vehicles, we divided the reported reduction in miles evenly
among their vehicles to ensure an average reduction per vehicle. After these adjustments
and applying the weighting process, the weighted share of those respondents remains 10%,
and their weighted average VMT reduction is 1632 miles.

Following the quantification of miles reduced due to vehicle shedding, vehicle post-
ponement, and reduced driving, we proceed to translate these reductions into GHG emis-
sion savings. The method for this translation, shown in Equation (3), is rooted in the
Environmental Protection Agency’s (EPA) standard calculations for GHG emissions from
personal vehicle usage [28]. Firstly, we use a measure of vehicle fuel economy to convert the
reduced miles into gallons of gasoline saved. For our analysis, we use the 2021 weighted
average combined fuel economy of cars and light trucks of 22.9 miles per gallon (MPG),
estimated by the Federal Highway Administration [29]. Next, we calculate the carbon
dioxide emissions associated with burning a gallon of motor gasoline. The EPA estimates
that burning one gallon of motor gasoline results in 8.89 x 103 metric tons of carbon
dioxide emitted. However, passenger vehicles emit other GHGs in addition to carbon diox-
ide, namely, methane and nitrous oxide. To account for these emissions in our calculation,
we use the EPA’s ratio of carbon dioxide emissions to total GHG emissions for passenger
vehicles in 2022, which is 0.993. This ratio allows us to express our result in terms of carbon
dioxide equivalents, which accounts for the global warming potential of all the GHGs
emitted. Therefore, to estimate the GHG emission reductions from the miles reduced due
to BlueL A, we divide the carbon dioxide equivalent emissions per gallon of gasoline by
the average fuel economy to determine the carbon dioxide equivalent emissions per mile.
This is then multiplied by the overall reduction in VMT to derive our estimate of the GHG
emission savings due to BlueLA.

. _ VMT (miles) x 8.89 x 103 gCO,/Gallon
GHG Emissions (§COze) = Fuel Economy (MPG) x 0.993 gCO,/gCOxe ®)

As a result, across the entire BlueLA user population, we estimate 575,322 miles
avoided due to reduced personal driving, 785,143 miles avoided to vehicle shedding, and
1,156,165 miles avoided due to vehicle suppression. This leads to a total reduction in VMT
of 2,516,630 miles, which translates to a reduction in GHG emissions of 982 metric tons.
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Having quantified the reduction in VMT and GHG emissions from vehicle shedding,
suppression, and reduced driving, we then proceed to assess the total distance traveled
by BlueLA members in BlueLA vehicles. This is an essential component of our analysis as
the use of these shared EVs contributes to additional VMT and associated GHG emissions
produced during the vehicle charging process. As per our calculations, BlueLA members
drove a total of 2,052,785 miles in BlueLLA vehicles. To calculate the emissions associated
with these trips, we rely on the variable emission factors outlined in our methodology,
which represent the GHG emissions produced per kWh of electricity used. We apply
these factors in Equations (1) and (2) of our methodology to estimate the GHG emissions
produced during the charging of BlueLA’s EVs, which amounts to 326 metric tons.

In the final step, we combine our estimates of the increase in VMT and GHG emissions
from the use of BlueLA vehicles and the decrease from vehicle shedding, suppression,
and reduced driving to determine the net environmental impact of BlueLA. The net VMT
change leads to a net reduction of 463,845 miles, and the net change in GHG emissions
leads to a net reduction of 656 metric tons. These results provide a comprehensive measure
of the environmental impact of BlueLA, factoring in both the emissions avoided through
reduced personal vehicle use and the emissions generated from the use of shared EVs.

To compare overall system VMT and GHG emissions, we consider two scenarios in
the presence and absence of BlueLA while accounting for personal vehicle mileage. Using
the same methodology as in Equation (3), across the entire BlueLA user population, we
estimate 6,160,640 miles driven in personal vehicles, equivalent to 2407 metric tons of GHG
emissions. In the first scenario where Bluel A is available, we combine VMT and GHG
emissions resulting from personal vehicle driving and BlueLA system operations, and
deduct those avoided as a result of vehicle shedding, suppression, and reduced personal
vehicle driving behavior. This translates to 5,696,795 miles and 1751 metric tons. In the
second scenario where BlueLLA does not exist, we combine VMT and GHG emissions
resulting from personal vehicle driving and those previously avoided but now realized
from vehicle shedding, suppression, and reduced personal vehicle driving behavior. This
translates to 8,677,271 miles and 3389 metric tons. Thus, the presence of BlueLA results in
an overall system reduction of 34% in VMT and 48% in associated GHG emissions.

To fully evaluate the environmental impact of using an EV fleet, we also calculate the
GHG emissions that would have been produced if BlueLA vehicles were instead traditional
gasoline vehicles with internal combustine engines (ICEs). This allows us to compare the
emissions produced by the electric fleet to those of a comparable fleet of internal combustion
engine vehicles. We translate the total VMT driven by BlueLA vehicles into GHG emissions
using the EPA’s estimated real-world fuel economy for 2021 of 31.85 MPG [30]. We find that
if BlueLA had operated a hypothetical fleet of traditional gasoline vehicles, the total GHG
emissions would have been 576 metric tons. Therefore, using an EV fleet would reduce
GHG emissions by 43% or 250 metric tons. These results underscore the potential of EV
carsharing services like BlueLA in reducing GHG emissions and improving air quality.

4.2. Equity Implication: A Disaggregated Analysis of Standard and Community Members

Out of our sample of 81 matched and active respondents, 46 were Standard members,
while 35 were Community members. From an equity perspective, our survey data illus-
trate clear socio-demographic disparities between Standard and Community members of
BlueLA (Table 1). For instance, 74% of Community members reported earning less than
USD 50,000 annually, while 68% of Standard members reported an annual income of USD
75,000 or more. Education levels and household sizes also differ, as Community mem-
bers generally have lower educational attainment and larger households than Standard
members. Despite these differences, 74% of both groups do not own or lease a vehicle,
underscoring the role of BlueLA in providing vehicle access to zero-car households.
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Table 1. Socio-demographic variables for survey respondents ! and the general population within
the BlueL A service area.

2021 ACS 5-Year

Socio-Demographic Variable Standard (n = 46) Community (n = 35) Estimates [31]
Less than 10,000 2% 3% 8%
10,000 to 14,999 0% 11% 7%
15,000 to 24,999 9% 20% 9%
25,000 to 34,999 4% 20% 9%
2021 Household Gross 39,000 to 49,999 4% 20% 12%
Income (USD) 50,000 to 74,999 7% 9% 17%
75,000 to 99,999 24% 3% 12%
100,000 to 149,999 30% 3% 13%
150,000 to 199,999 7% 0% 6%
200,000 or more 7% 0% 6%
Less than high school 0% 6% 32%
High school graduate 2% 6% 22%
Education Level i;’;gfl;?eugiee;ee 22% 34% 22%
Bachelor’s degree 50% 40% 16%
Graduate or professional degree 24% 14% 7%
White alone 43% 26% 34%
Black or African American alone 7% 20% 13%
Iﬁ:;ie‘l;leczlr; ;r;dlan and Alaska 29 30, 1%
Race Asian alone 26% 17% 8%
Some other race alone 9% 20% 33%
Two or more races 11% 3% 10%
1 52% 43% 28%
2 35% 26% 25%
Household Size 3 % 9% 16%
4 or more 9% 23% 31%
0 74% 74% 16%
1 17% 17% 38%
Vehicle Ownership ™ % 29%
3 or more 4% 6% 18%

1 Survey shares may not add to 100% due to blank survey responses.

To further understand the socio-demographic disparities between Standard and Com-
munity members of BlueLA, we employ Chi-squared tests to statistically evaluate the
differences in distributions across key variables. This test is particularly appropriate for
categorical data, allowing us to discern whether observed distributions deviate signifi-
cantly from expected distributions under the assumption of independence. Our findings
(Table 2) reveal a pronounced disparity in income levels between the two membership
groups, with a statistically significant result (p < 0.0001) and a strong association between
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the type of BlueLA membership and income levels, as quantified by Cramér’s V. Cramér’s
V is a measure of association for nominal categorical data, with values ranging between 0,
indicating no association, and 1, indicating a perfect association. With a Cramér’s V value
of 0.66 for household income, our data underscore the earlier observation where a majority
of Community members reported earning less than USD 50,000 annually, in contrast to the
Standard members, most of whom earn USD 75,000 or more. However, for other socio-
demographic variables like education level, race, household size, and vehicle ownership,
the differences between the two groups are not statistically significant, as indicated by
p-values greater than the conventional threshold of 0.05. The effect sizes for these variables,
as measured by Cramér’s V, range from weak to moderate, suggesting that while there
might be observable differences in distributions, they are not as pronounced or statistically
significant as the income disparities.

Table 2. Results of the statistical tests comparing socio-demographic variables between standard and
community members of BlueLA.

Variable Chi-Squared Statistic p-Value Significance =~ Cramér’s V
Household Income 34.95 p < 0.0001 Yes 0.66
Education Level 5.80 0.22 No 0.27
Race 8.98 0.11 No 0.33
Household Size 4.15 0.25 No 0.23
Vehicle Ownership 0.20 0.98 No 0.05

These socio-demographic disparities bear crucial implications for our understanding of
BlueLA and its role in contributing to social equity and environmental justice. As the literature
has pointed out, transportation benefits have historically been concentrated among wealthier
and more educated population groups, while transportation burdens have been dispropor-
tionately distributed among minority and lower-income segments of society [3,18-20]. Thus,
examining these disparities aligns with our study’s goal of evaluating how BlueLA, funded to
pilot EV carsharing in low-income communities, can address social equity and environmental
justice issues prevalent in the transportation context.

Our study takes an additional step in comparing the yearly environmental impacts
across the two different member types: Standard and Community members. We aim
to provide insights into the contribution of each of the two user groups to the overall
environmental impacts of BlueLA. In this context, we disaggregate the VMT reduced
due to vehicle shedding, vehicle suppression, and reduced driving for both Standard
and Community members separately for 2021 and 2022. The process remains consistent
with our previously outlined methodology; we apply weights to adjust for the potential
overrepresentation of more active users, extrapolate the findings to each member type’s
respective population, and translate the miles reduced to GHG emission savings.

Our analysis of vehicle shedding, vehicle suppression, and reduced personal driving
for both member types illustrate these findings (Tables 3 and 4). For the 46 Standard
members, we estimate weighted shares of 1% shedding a vehicle, 25% suppressing a
vehicle, and 5% reporting reduced driving due to BlueLA. The corresponding estimates
for the 35 Community members are higher: 7% reported shedding a vehicle, 36% reported
suppressing a vehicle, and 17% reported reduced driving. When these rates are applied to
the BlueLA user population, we find that in 2021, among 988 Standard users, there was a
total reduction of 588,000 in VMT, which translates to 229 metric tons of GHG emissions
saved. In 2022, among 1299 Standard users, there was a total reduction of 417,000 in VMT,
leading to 163 metric tons of GHG emissions saved. This results in cumulative GHG savings
of 392 metric tons over the two years for Standard members. For Community members,
the impact is even more pronounced. In 2021, among 644 Community users, the total
reduction was 583,000 VMT, leading to 227 metric tons of GHG emissions saved. In 2022,
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among 822 Community users, the total reduction was 798,000 VMT, leading to 312 metric
tons of GHG emissions saved. Thus, the cumulative GHG savings over the two years for
Community members is 539 metric tons, which is significantly more than that for Standard
members despite the smaller user population.

Table 3. Survey and BlueLA user population data for vehicle shedding, vehicle suppression, and
reduced driving by member type and year.

Surv BlueLA User
urvey Population
Share of Respondents
Sample Vehicle Shedding Vehicle Suppression Reduced Driving Y. Number
Member Size ear of Users
Type Raw Weighted Raw Weighted Raw Weighted
2021 988
Standard 46 2% 1% 26% 25% 7% 5%
2022 1299
) 2021 644
Community 35 9% 7% 43% 36% 14% 17%
2022 822
Table 4. VMT and GHG emission savings by BlueLA member type and year.
Vehicle Miles Traveled (VMT) 2 GHG
Member Year Vehicle Vehicle Reduced Total Savings
Type Shedding Suppression Driving Savings (Metric Tons)
Average 4186 8212 4992
2021 & 588,000 229
Total 90,000 176,000 322,000
Standard Average 3126 6036 1879
2022 417,000 163
Total 88,000 170,000 159,000
All Years 178,000 346,000 481,000 1,005,000 392
Average 3665 5912 597
2021 583,000 227
Total 202,000 326,000 55,000
Community Average 5059 5438 504
2022 798,000 312
Total 356,000 383,000 59,000
All Years 558,000 709,000 114,000 1,381,000 539

2 Total values are rounded to the nearest thousand.

The disparity in VMT reduction and GHG emission savings between Standard and
Community members underscores the impact of socioeconomic factors on carsharing use
and its environmental outcomes. Through this disaggregation, we observe differences in
the frequency of use of BlueLA between Standard and Community members for both years
combined (Figure 2). The distribution of frequency categories within each member type
reveals varied usage patterns leading to a variation in the average miles avoided due to
vehicle shedding, vehicle suppression, and reduced driving.

The frequency distribution of usage among both Standard and Community members
provides valuable insights into their use of the BlueLA service. It is noticeable that for both
years and both member types, the highest proportions of users fall within the “Never” and
“Less than once a month” categories. However, there are observable differences between
Standard and Community members’ use patterns. Community members seem to have
slightly higher proportions in the more frequent categories (i.e., “Once a month” and
more), suggesting that they rely more on the BlueLA service for their mobility needs than
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Percent of BlueLA Users
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Standard members. The same differences in use among both groups are observed when
disaggregating the results by year, but with slightly increased use levels.
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Frequency of Use
Figure 2. Distribution of BlueLA average frequency of use for Standard and Community members.

Average trips per week further highlight these differences. For Standard members, the
average number of trips per week was 1.58 in 2021, which decreased slightly to 1.51 trips
per week in 2022. On the other hand, Community members showed an 8% increase in
their average weekly trips, from 1.54 in 2021 to 1.66 in 2022. The observed variations in
frequency of use in addition to the different impact rates reported in the survey by Standard
and Community members (Table 3) subsequently influence their magnitude of contribution
to VMT reduction and GHG emission savings.

With the disaggregated environmental savings calculated for Standard and Commu-
nity members, we then estimate the total VMT by BlueLA members using the shared EVs.
Our calculations show that in 2021, Standard members traveled a total of 407,000 miles,
and Community members traveled 362,000 miles using BlueLA vehicles (Table 5). In 2022,
the total distances driven by Standard and Community members increased to 594,000 miles
and 689,000 miles, respectively, which can be attributed to the growth in the user base.
The associated GHG emissions are computed based on the energy consumption during
the charging of BlueLA’s EVs. For 2021, BlueLA charging resulted in 56 metric tons of
GHG emissions for Standard members and 51 metric tons for Community members. These
emissions rose in 2022, reaching 102 metric tons for Standard members and 117 metric tons
for Community members, which can be attributed to the observed VMT increase.

Table 5. VMT and GHG emissions net impact by BlueLA member type and year.

Vehicle Miles Traveled (VMT) 3 GHG (Metric Tons)

Member
Type

Year

Total BlueLA Total BlueLA

Savings Driving Net Impact Savings Charging Net Impact

Standard

2021

588,000 407,000 —181,000 229 56 —173

2022

417,000 594,000 +177,000 163 102 —61

All Years

1,005,000 1,001,000 —4000 392 158 —234

Community

2021

583,000 362,000 —221,000 227 51 —176

2022

798,000 689,000 —109,000 312 117 —195

All Years

1,381,000 1,051,000 —330,000 539 168 -371

3 Rounded to the nearest thousand.
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Despite the emissions caused due to BlueLA vehicle use, our assessment of the net
environmental impact of the service demonstrates its potential for overall reductions
in GHG emissions. When combining the emissions savings due to vehicle shedding,
suppression, and reduced driving with the emissions from BlueLA vehicle use, both 2021
and 2022 show a net reduction in GHG emissions for both Standard and Community
members, with greater net impacts observed for Community members.

BlueL A has led to notable net reductions in VMT and thus GHG emissions, with
a major share of these reductions observed among Community members. Specifically,
the use of the service by Community members, who typically reside in underserved
neighborhoods, results in significant miles reduced, and consequently, a notable decrease in
GHG emissions. This is consistent with BlueLA’s mission to increase access to sustainable
and affordable mobility options in underserved communities. By reducing dependence
on privately owned vehicles in these communities and providing a mobility option for
zero-car households, BlueLA aids in improving transportation accessibility and lessens the
environmental burden associated with vehicle use.

5. Conclusions

Through our evaluation of BlueLA, this study aims to investigate the potential of
EV carsharing to address social and environmental disparities in urban transportation.
Operating since 2018, BlueLA provides a clean and affordable mobility option in under-
served communities that face socio-environmental vulnerabilities and have historically
been excluded from environmental benefits, thereby linking environmental sustainability
with social equity and environmental justice.

Our research process involves a comprehensive evaluation of BlueLA’s impact on
vehicle ownership patterns, VMT, and associated GHG emissions. Using data from a
member survey and BlueLA trip activity records, we provide estimates of changes in
VMT and resultant GHG emissions linked to the use of BlueLA. Notably, our innovative
approach of calculating direct emissions from EV charging events stands to significantly
enhance the granularity of our environmental impact assessment.

Our calculated net environmental impact of the service emphasizes the potential for
overall VMT reductions and associated GHG emissions. When combining the VMT and
emission savings due to vehicle shedding, suppression, and reduced driving with the VMT
and emissions from BlueLA vehicle use, we observe a net reduction in VMT of 463,845 miles
and a net decrease in GHG emissions of 656 metric tons. When disaggregating the impacts
by BlueLA member type, our findings show that in 2021 and 2022, Standard members
traveled a total of 1,001,000 miles and Community members traveled 1,051,000 miles using
BlueL A vehicles. Despite this increase in VMT due to the growth in user base, a total net
reduction of 234 and 371 metric tons in GHG emissions is achieved for Standard and Com-
munity members, respectively. Greater impacts for Community members are attributed
to their higher frequencies of use of BlueLA and their higher rates of vehicle shedding,
suppression, and reduced driving due to using BlueLA. Moreover, when comparing the
VMT and associated GHG emissions produced in the presence and absence of BlueLA, we
find that the presence of BlueLA reduces VMT by 34% and GHG emissions by 48%, and
each BlueLA vehicle replaces 16 personally owned vehicles. Last, when comparing the
emissions produced by the electric fleet of BlueLA to those of a comparable fleet of internal
combustion engine vehicles, we find that the use of an EV fleet reduces GHG emissions by
43% in comparison.

By providing a comparative analysis of environmental impacts across different mem-
ber types, our study demonstrates the role of EV carsharing in promoting social equity
while contributing to environmental sustainability. The BlueLA carsharing service has
led to notable net reductions in VMT and thus GHG emissions, with a major share of
these reductions observed among Community members. As sustainable mobility strategies
continue to be deployed, insights from our findings can be employed to design programs
that target GHG emission reductions but also emphasize accessibility and affordability,
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thereby advancing both environmental and societal equity goals. Nevertheless, it is impor-
tant to note that other socio-economic and locational factors could influence use patterns
and subsequent environmental impacts. Despite the complexities, positive environmental
benefits for both member types are demonstrated for the BlueLA EV carsharing service.
Future research could focus on longer-term studies to understand the evolving impacts of
EV carsharing services, especially as they expand and integrate with other forms of urban
transportation. Additionally, policymakers could leverage these insights to design tar-
geted incentives and infrastructure support for EV carsharing, particularly in underserved
communities. Such initiatives could include subsidies for EV carsharing memberships,
investment in charging infrastructure in these areas, and the integration of carsharing into
broader urban mobility plans (e.g., mobility wallets).
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