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Executive Summary 

In 2006, California enacted Assembly Bill (AB) 32, the Global Warming Solutions Act, which requires that 

GHGs be reduced to 1990 levels statewide by 2020. Executive Order S-3-05 established a long-term 

target to reduce emissions 80 percent below 1990 levels by 2050. In 2016, California enacted Senate Bill 

(SB) 32 establishing an interim target to achieve reductions 40 percent below 1990 levels by 2030. The 

South Bay Cities Council of Governments’ (SBCCOG) South Bay Shared Mobility Action Plan presents a 

set of innovative transportation strategies to guide SBCCOG, its members, residents, and local 

businesses on how to leverage shared mobility to reduce greenhouse gas (GHG) emissions consistent 

with the State of California’s goals.  

Shared mobility is an innovative transportation strategy that enables users to have short-term access to 

a vehicle, bicycle, or other low-speed travel mode of transportation. Carsharing services, such as Zipcar, 

and ridesourcing services, such as Lyft, have become part of a sociodemographic trend that has pushed 

shared mobility from the fringe to the mainstream. In North America, shared mobility encompasses the 

submarkets of carsharing, bikesharing, ridesharing (carpooling/vanpooling), public transit services, on-

demand ride services, scooter sharing, shuttles, and microtransit. It can also include commercial delivery 

vehicles providing flexible goods movement, known as courier network services. Shared mobility can 

include roundtrip services (motor vehicle, bicycle, or other low-speed mode is returned to its origin), 

one-way station-based services (vehicle, bicycle, or low-speed mode is returned to different designated 

station location), and one-way free-floating service (motor vehicle, bicycle, or low-speed mode can be 

returned anywhere within a geographic area).  

A number of academic studies have reported a number of environmental, social, and transportation-

related impacts. Several studies have documented the reduction of vehicle usage, ownership, and 

vehicle miles traveled (VMT). For example, a number of studies of carsharing have documented sold 

vehicles or delayed or foregone vehicle purchases; increased use of some alternative modes of 

transportation (e.g., walking, cycling); increased access and mobility for formerly carless households; 

and reduced fuel consumption and greenhouse gas emissions. The impacts of carsharing may vary based 

on an array of factors related to service model (e.g., roundtrip vs. one-way) and the number of people 

that join and actively use the system. By charging per use, carsharing causes consumers to be more 

aware of their travel behavior leading to more efficient travel decisions (e.g., trip chaining versus making 

multiple separate trips) and in turn result in lower VMT. This can in turn result in a notable reduction in 

VMT (and thus GHG emissions) for households that eliminate or avoid a car purchase. On average, each 

carsharing vehicle can replace 7 to 13 privately owned vehicles, depending on the service model. While 

the impact for households that do this is significant, they generally constitute a significant minority of 

the carsharing population. The majority of people who use carsharing use it for supplemental mobility 

and use it sparingly, but it does not replace or suppress a vehicle. These people may even drive a little 

more as a result of carsharing than they otherwise would. The measurement of the net effect of these 

opposing activities is important, and nearly all studies find that carsharing results in a net reduction in 

driving. The magnitude of these reductions is context specific not only due to the environment in which 

carsharing operates but also to the type of system deployed. For instance, one-way carsharing and 

roundtrip carsharing have both been found to reduce emissions and vehicle ownership.  
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Bikesharing is a growing mode within the Los Angeles region. Bikesharing enables point-to-point travel 

on shared bicycles within a network of stations. Bikesharing more directly substitutes for walking, 

personal bicycling, public transit, on-demand ride services, ridesharing, and personal vehicles. The 

substitution of these personal vehicle modes is one of the main components of emission savings from 

bikesharing except for walking. While bikesharing activity is zero emissions, bikesharing operations do 

have emissions in the form of moving bicycles around. The net effect of these impacts is computed in 

this forecast, and the emission reduction potential from bikesharing is provided using data published by 

LA Metro Bike Share. Expansion of LA Metro Bike Share would likely reduce emissions given the 

relatively low percentage of all trips that need to substitute for a personal vehicle. The magnitude of 

these changes is contingent on the exact percentage of modal substitution and system growth. Higher 

rates in both will unequivocally increase the impact of bikesharing expansion in the South Bay region.  

The forecast analysis of both carsharing and bikesharing systems show that they could result in 

substantive emissions reduction over time. Both carsharing and bikesharing currently have a limited 

presence within the South Bay region. The analysis modeled and bounded plausible growth scenarios of 

each, defined necessary assumptions of activity and vehicle efficiency, established a range of emissions 

and mode substitution factors, and produced estimated impacts that would arise from the resulting 

scenarios. Two-time frames were considered, near term forecasts to the year 2020, and longer-term 

forecasts to the year 2035.   

In forecasting carsharing impacts, the analysis explored annual VMT reductions that ranged from 4 

percent to 30 percent among carsharing members.  The size of the active carsharing membership in the 

South Bay region was assumed to range between 500 and 4,000 by 2020.  This range was deemed to 

achievable given historical growth rates, although 4,000 implies a very aggressive doubling of 

membership each year.  New members of carsharing were assumed to join with average annual VMT of 

9,750, which is below the state and regional average annual VMT. The forecast, which included other 

assumptions, found that a minimum, GHG emissions per year reduction could range from 82 metric tons 

per year (at 4 percent VMT reduction of 500 members) to 4,928, metric tons per year (at 30 percent 

VMT reduction from 4,000 members).  The collective average of all estimates within this range was 

calculated to be a reduction of 1,571 metric tons of GHG emissions per year by 2020.  This is about 

equivalent to 2,500 active members making a 15 percent reduction in their total annual driving.   

For 2035, the plausible membership levels evaluated were assumed to range from 2,000 to 24,000 

active members. The lower bound of this range would be achievable with about an 8 percent annual 

growth rate, while the upper bound would achievable a 24 percent annual growth rate. Both growth 

rates have been historically observed in the carsharing industry. Under the same range of VMT 

reductions, and similar assumptions, the minimum GHG emissions reduction was estimated to be 297 

metric tons per year (at 4 percent VMT reduction from 2000 members), while the maximum was 26,768 

metric tons per year (at 30 percent, 24,000 members) by 2035.  The average of all estimates was a 

reduction of 5,688 metric tons of GHG emissions per year.  This is about equivalent to 10,000 members 

making a 15 percent reduction in their total annual driving through a combination of behavioral change 

and reduced personal vehicle ownership. 

Bikesharing required a slightly different approach to forecasting, given that members are only part of 

the activity and impact.  Bikesharing systems also have a large fraction of casual users within their 

activity, and the analysis of bikesharing impacts needs to take into account the effects from this cohort 
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of users as well. To address this, the technical analysis modeled system growth given assumptions of 

station density and assumed growth rates in infrastructure and usage. A range of substitution rates with 

personal vehicles were considered along with an estimate of emissions generated by the logistical 

operations of bikesharing systems.   

The analysis assumed that a station density of about 12 stations per square mile over the entire South 

Bay region would be required to provide sufficient coverage for use. Densities can certainly be higher, 

and this target density is about half the station density of the present system of Metro Bike Share in 

Downtown LA. To achieve this lower target density, it is estimated that bikesharing would have to grow 

by about 99 stations per year and about 800 shared bikes per year. The average activity per station in 

downtown Los Angeles was found to be about 2,000 trips per station per year. In this analysis, the South 

Bay region is assumed to achieve 1,000 trips per station per year (or just 2.7 trips per station per day). 

A critical piece for evaluating potential impacts from bikesharing activity is the degree to which 

bikesharing substitutes for trips conduced in a personal vehicle (including taxis, ridesourcing, and other 

personal vehicles, etc.). These types of trips substitute directly for emissions that would occur at the 

margin, and convert those miles to non-motorized zero emissions travel. The analysis also considers 

emissions from bikesharing that occurs as a result of logistical operations of moving the bicycles around 

for rebalancing and maintenance operations. The analysis in this case suggests that the personal vehicle 

substitution rate should be about 12 percent or higher for bikesharing to reduce emissions offsetting the 

increased caused by system operations that do scale with activity (given present day operations). 

Previous research on other systems, such as in Fishman et al. (2014) suggests that such substitution 

rates are safely above this for most cities, especially those that are more auto-oriented. While the 

analysis provides a range of plausible impacts, one benchmark result estimated that with a 20 percent 

personal vehicle substitution rate and a growth trips per station of 0.5 percent a year, an expanding 

bikesharing system in the South Bay region could eliminate 20 metric tons of GHG emissions by 2020 

and about 820 metric tons of GHG emissions by 2035. 

Ridesourcing/TNCs have scaled faster than any other shared mobility mode. The proliferation of these 

services has provided innovative mobility and accessibility to individuals in cities across the United 

States. For example, as of January 2016, various ridesourcing services (e.g., Lyft and Uber) were 

available in 175 metropolitan areas across the United States (Cohen and Shaheen 2016). The impact of 

these services is a subject of research and rigorous debate, at present day. There are a number of 

studies that suggest that ridesourcing/TNCs may increase congestion. One study found that ridesourcing 

takes an average of 100 vehicle miles to transport a passenger 60.8 miles (Henao 2017). Other 

studies suggest that ridesourcing/TNCs may shift behavior away from public transit and other modes. 

Several studies are underway to evaluate the impact that ridesourcing/TNCs have on broader behavior. 

But to date, there is limited information on the distribution of ridesourcing/TNC impacts on vehicle 

ownership and travel behavior impacts. As information and understanding of ridesourcing/TNCs grow 

and their integration with public transit services is enhanced, the magnitude of their impacts will be 

more completely understood and impact forecasts may become possible. To date, however, research is 

still aiming to gain an understanding of the general impacts of these services and how they are 

distributed in the population. More research is needed to fully understand and forecast the impacts of 

ridesourcing on GHG emissions. Even if ridesourcing may add VMT and GHG emissions, ridesourcing can 

be critical in providing increased accessibility through a new modal option previously unavailable. Future 
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policy recommendations regarding ridesourcing and climate action planning should be based on local 

impact studies that account for a range of land use/built environments. .   

Shared mobility is having a transformative effect on South Bay cities. Shared modes have the 

opportunity to provide new modal options and increased accessibility, facilitate first-and-last mile 

connections to public transportation, bridge gaps in the public transportation network, and offer new 

services for carless households in a relatively auto-dependent region. While not all modes may yield a 

notable reduction in GHG emissions, shared mobility often provides additional benefits such as 

enhanced mobility. Additionally, the availability of multiple shared modes in nearby locations frequently 

creates a “network effect” where shared modes collectively add value and encourage its use for trip 

purposes.  

The South Bay Shared Mobility Action Plan identifies eleven recommended strategies to leverage shared 

mobility services to achieve climate action targets. Broadly, these goals include: 

• Educating the public about the availability of innovative and shared mobility services;  

• Increasing bikesharing ridership and walking through incentive programs and investment in 

bikesharing, bicycle, and pedestrian infrastructure and safety programs;  

• Reducing VMT through the incorporation of shared modes;  

• Providing infrastructure to support zero and low emission shared mobility vehicles (plug-in 

electric, hybrid plug-in vehicles);  

• Increasing the use of active and shared commute modes with documented increases in vehicle 

occupancy, reductions in VMT/GHG, or both;  

• Expanding the use of shared mobility services by overcoming critical equity challenges;  

• Ensuring shared mobility services support the public transit network;   

• Reimagining public rights-of-way to prepare for an array of shared mobility and delivery 

services, including automated transportation systems;  

• Leveraging data and applications to foster the growth and development of shared mobility 

services;  

• Managing the transition toward a shared, electric, connected, and automated (SECA) 

transportation network; and 

• Understanding and mitigating the GHG impacts of e-commerce and urban goods delivery.  

These mobility service strategies can aid SBCCOG in leveraging the positive social and environmental im-

pacts of shared mobility to increase infrastructure efficiency, mitigate congestion and air pollution, and 

incorporate shared mobility into future planning and policy decision making.  

Shared mobility impacts tend to vary based on an array of local factors such as congestion, costs of 

driving, quality and availability of public transportation services, the built environment, and others. At 

present, there are not shared mobility studies specific to the Los Angeles metropolitan region. As such, 

more local and regional impact studies of all shared modes are necessary to more fully understand their 

impacts on the transportation network, air quality, and greenhouse gas emissions in the South Bay 

region. The South Bay Cities Council of Governments and its member agencies should consider 

conducting local evaluations or travel surveys that incorporate shared mobility to further aid in 

understanding modal split and market potential of these innovative services.   
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In the future, the growth and mass production of automated vehicles (AVs) will likely impact the entire 

transportation network. The uncertainty associated with AV impacts on VMT, modal shift, and land use 

make these new technologies challenging to model and understand. Although some forms of shared 

mobility will likely remain most common in urban environments, shared AVs could result in notable 

growth beyond cities into suburban and rural locations. While shared mobility holds promise for helping 

achieve transportation GHG emission climate action targets, more research is needed - particularly on 

the city and sub-regional level across the growing ecosystem of shared mobility services.  
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Introduction  

In recent years, economic, environmental, and social forces have quickly given rise to shared mobility — 

an innovative transportation strategy that enables users to have short-term access to a vehicle, bicycle, 

or other low-speed travel mode of transportation that they do not own. Carsharing services, such as 

Zipcar, and ridesourcing services, such as Lyft, have become part of a sociodemographic trend that has 

pushed shared mobility from the fringe to the mainstream. In North America, shared mobility 

encompasses the submarkets of carsharing, bikesharing, ridesharing (carpooling/vanpooling), public 

transit services, on-demand ride services, scooter sharing, shuttles, and microtransit. It can also include 

commercial delivery vehicles providing flexible goods movement, known as courier network services. 

Shared mobility can include roundtrip services (motor vehicle, bicycle, or other low-speed mode is 

returned to its origin), one-way station-based services (vehicle, bicycle, or low-speed mode is returned 

to a different designated station location), and one-way free-floating service (motor vehicle, bicycle, or 

low-speed mode can be returned anywhere within a geographic area) (Cohen and Shaheen 2016). Figure 

1 provides an overview of shared mobility service models. Table 1 and Appendix A provides definitions 

of the most common shared mobility models.  

Figure 1. Shared Mobility Service Models. 

 

Source: (Shaheen, Cohen and Zohdy 2016) 
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Table 1. Shared Mobility Service Definitions 

Bikesharing: Users access bicycles on an as-needed basis for one-way (point-to-point) or roundtrip 
travel. Three models have emerged: 1) Station-based bikesharing; 2) dockless bikesharing; and 3) 
hybrid bikesharing systems. In a station-based bikesharing systems, users access bicycles via 
unattended kiosks offering one-way service (i.e., bicycles can be returned to any kiosk) (e.g., PBSC). In 
a dockless bikesharing system, users may check out a bicycle and return it to any location within a 
predefined geographic region. Dockless bikesharing can include business-to-consumer operator (e.g., 
LimeBike) or peer-to-peer systems enabled through third-party hardware and applications (e.g., 
Bitlock, Spinlister). In a hybrid bikesharing system, users can check out a bicycle from a kiosk and end 
their trip either returning it to a kiosk or a non-kiosk location or users can pick up any dockless bicycle 
and either return it to a kiosk or any non-kiosk location (e.g., Social Bicycles).  Bikesharing provides a 
variety of pickup and drop-off locations, enabling an on-demand and very low emission form of 
mobility. The majority of bikesharing operators cover the costs of bicycle maintenance, storage, and 
parking. Generally, trips of less than 30 minutes are included with membership fees. Users join the 
bikesharing organization on an annual, monthly, daily, or per-trip basis.  

Carsharing: Individuals gain the benefits of private-vehicle use without the costs and responsibilities 
of ownership. Individuals typically access vehicles by joining an organization that maintains a fleet of 
cars and light trucks deployed in lots located within neighborhoods and at public transit stations, 
employment centers, and colleges and universities. Typically, the carsharing operator provides 
insurance, gasoline, parking, and maintenance. Generally, participants pay a fee each time they use a 
vehicle. Business-to-consumer carsharing models can include roundtrip (a vehicle must be returned to 
its origin point, e.g., Zipcar); station-based one-way (a vehicle can be driven and returned to/from any 
station, e.g., Autolib); or free-floating one-way (a vehicle can be picked-up and returned anywhere 
within a pre-defined geographic area, e.g., car2go).  

Microtransit: Transit services that can include fixed route or flexible route services, as well as fixed 
schedules or on-demand service (e.g., Via). 

Personal Vehicle Sharing: Sharing of privately owned vehicles where companies broker transactions 
among car owners and renters by providing the organizational resources needed to make the 
exchange possible (e.g., online platform, customer support, driver and motor vehicle safety 
certification, auto insurance, technology) (e.g., Turo).  

Ridesharing: Ridesharing facilitates formal or informal shared rides between drivers and passengers 
with similar origin-destination pairings. Vanpooling consists of 7 to 15 passengers who share the cost 
of the van and operating expenses and may share the responsibility of driving.  

Ridesourcing/Transportation Network Companies (TNCs): Ridesourcing services (also known as 
transportation network companies or TNCs) provide prearranged and on-demand transportation 
services for compensation, which connect drivers of personal vehicles with passengers. Smartphone 
applications are used for booking, ratings (for both drivers and passengers), and electronic payment 
(e.g., Lyft, Uber).  

Taxi Services: For-hire taxi services provide prearranged and on-demand vehicle services for 
compensation through a negotiated price, zone pricing, or a taximeter. Trips can be made by advance 
reservations (booked through a phone, website, or smartphone application), street hail (by raising a 
hand or standing at a taxi stand or specified loading zone), or e-Hail (dispatching a driver using a 
smartphone application). 

Source: Adapted from (Shaheen, Cohen and Zohdy, Shared Mobility: Current Practices and Guiding 

Principles 2016) and (Cohen and Shaheen 2016) 
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The implementation of shared mobility services to reduce GHG emissions will be dependent upon the 

future adoption of numerous implementation policies and programs. Attainment of the reduction 

targets will require significant institutional support by SBCCOG member agencies and the Southern 

California Association of Governments (SCAG); continued implementation of federal and state 

mandates; and dedication by local residents, businesses, and industries to make individual 

transportation actions a part of the solution.  

The policies taken by SBCCOG members and the actions taken by local residents, businesses, and 

industries can also contribute to enhancing the South Bay region’s quality of life by:  

• Improving health through the increased use of active transportation modes, such as walking 

and cycling;  

• Reducing congestion and vehicle miles traveled when bikesharing, carsharing, and ridesharing 

(carpooling/vanpooling); 

• Increasing access and mobility for formerly carless households;  

• Improving public transit access and mobility by providing new on-demand first-and-last mile 

connections; and 

• Reducing fuel consumption and GHG emissions when using bikesharing, carsharing, and 

ridesharing;  

• Realizing potential savings in time and travel costs from high occupancy vehicle lanes, reduced 

commute stress, and often preferential parking and other incentives when pooling; and  

• Mitigating congestion and reduced parking infrastructure demand by more efficiently using the 

transportation network.  

The South Bay Shared Mobility Action Plan demonstrates to the SBCCOG’s commitment to: 

• Reducing GHG emissions, 

• Acknowledging the ongoing transformation of transportation technology and modal choice;  

• Understanding the latest impacts, and  

• Achieving its goal to maximize the potential social and environmental benefits of these 

innovations.  

This document, which comprises multiple shared modes and mobility innovations, has three core 

components:  

1) Cut Carbon Pollution in the South Bay Sub-Region,  

2) Prepare for the Impacts of Shared Mobility, and 

3) Lead South Bay Sub-Regional Efforts to Combat Climate Change Leveraging the Positive Impacts 

of Shared Mobility. 

The South Bay Shared Mobility Action Plan contains four subsections: 1) background on shared mobility 

impacts; 2) technical analysis; 3) GHG reduction measures; and 4) conclusion. A brief summary of each 

subsection follows:  

• Section 1: Background on Shared Mobility Impacts - This section reviews North American 

shared mobility impact studies including: carsharing, bikesharing, ridesharing, and ridesourcing.  
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• Section 2: Technical Analysis – This section presents an analysis of the potential impacts of 

shared mobility systems within the SBCCOG region.   The section applies present knowledge 

about the impacts of shared mobility modes, and where possible, presents quantified 

assessments of the potential impacts of these systems on GHG emissions within the region 

under reasonable growth scenarios under the evaluated time frames. 

• Section 3: GHG Reduction Measures - This section identifies 11 overarching strategies that 

could be used to leverage shared mobility services to achieve climate action targets. These 

mobility service strategies can aid SBCCOG in leveraging the positive social and environmental 

impacts of shared mobility to increase infrastructure efficiency, mitigate congestion and air 

pollution, and incorporate shared mobility into future planning and policy decision making. 

• Section 4: Research Agenda – This section identifies five overarching research needs and 11 

research questions pertaining to local and regional impacts, incidental trips (pooling), shared 

goods movement, and connected and automated vehicles.  

• Section 5: Conclusion – This section includes strategies for how South Bay governments and 

public agencies can support the expansion of shared mobility services. The strategies in this 

section can aid member cities in achieving their climate action targets, although more research 

may be necessary to quantify the specific GHG reduction impacts based on program or policy 

implementation. Many of these multi-disciplinary strategies emphasize an increase in shared 

mobility, multi-modal transportation, and active transportation modes (i.e., walking, biking). 
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Section 1: Background on Shared Mobility Impacts 

A number of social, environmental, and behavioral impacts have been attributed to shared mobility, and 

an increasing body of empirical evidence supports many of these relationships, although more research 

is needed on a local and regional level. The various effects can be grouped into four categories: (1) travel 

behavior, (2) environmental, (3) land use, and (4) social. In recent years, the growth of shared modes 

has raised awareness among local governments of shared mobility as a transportation strategy, along 

with its potential impacts—both positive and negative—on transportation networks (Shaheen, Cohen 

and Zohdy 2016) (Cohen and Shaheen 2016). 

Understanding shared mobility can aid SBCCOG and its member agencies in leveraging the positive 

impacts and mitigating the negative impacts to achieve climate action goals. Leveraging shared mobility 

to achieve climate action goals may include reducing driving, parking congestion, vehicle miles traveled, 

and vehicle ownership rates. Additionally, supporting shared mobility may help SBCCOG and its 

members achieve environmental justice goals by enhancing access and mobility to underserved 

populations, such as low-income travelers. While impact studies on roundtrip and public bikesharing are 

fairly extensive, the impacts of newer service models and emerging modes, microtransit, scooter 

sharing, on-demand ride services (such as ridesharing and ridesourcing), and courier network services 

are less studied and understood. This section reviews findings from a number of shared mobility studies 

including: carsharing, bikesharing, ridesharing (or pooling), and ridesourcing/TNCs.  

Data Challenges in Understanding the GHG and Travel Behavior Impacts of 

Shared Mobility  
Existing literature on the environmental and travel behavior impacts of shared mobility can aid public 

agencies develop supportive and informed policies that support GHG reductions. However, differences 

in service models, data collection, and study methodologies can produce inconsistent results due to 

limited survey samples and aggregate-level analyses (often attributed to proprietary issues). Thus, it can 

be challenging to provide a comprehensive and unbiased picture. With the right instruments, it is 

possible to collect continuous traveler activity data on person and vehicle movements, such as via apps 

on the smart phone, or telematics on system vehicles.  These data can present new insights on traveler 

behavior, given the high level of detail they provide.  Still, the barriers exist to applying this data to 

population level analysis, and further, such data does not reveal other critical decisions important for 

evaluating total emissions impacts.  For example, these data typically do not capture changes in auto 

ownership, avoided auto ownership, and respondent perceptions or motivations over time. Beyond 

operator surveys, many large transportation surveys have begun to assess shared mobility, including the 

American Community Survey (ACS) and the California Household Travel Survey (CHTS); however, these 

survey instruments also collect self-reported data. The ACS is collected annually but only devotes a small 

number of questions to transportation, covering journey to work and vehicle ownership. Surveys such as 

the CHTS and even the broader National Household Travel Survey (NHTS), go much deeper. But these 

surveys also have more limited coverage of focused areas of regions such as the SBCCOG jurisdiction. 

Furthermore, such surveys are relatively infrequently executed, meaning insights from changing 

dynamics in the transportation industry are difficult to capture. While such travel behavior surveys have 

validity issues—including respondents exaggerating travel behaviors, underreporting the extent or 

frequency of travel, or reporting inaccurately as well as sample bias—they can offer another source of 
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behavioral understanding. While existing literature provides an estimate for GHG and travel behavior 

modal impacts, impacts often vary by jurisdiction and region. At present, there are not shared mobility 

studies specific to the Los Angeles metropolitan region. As such, more research on the travel behavior 

and GHG emissions impacts specific to the South Bay region is recommended.  

Impacts of Carsharing 
As of January 2017, there were 21 active carsharing programs in the United States with 1.4 million 

members sharing more than 17,000 vehicles (Shaheen, Cohen and Jaffee Forthcoming). Carsharing is a 

flexible short-term car rental solution being deployed in a variety of use cases such as: mixed-use urban 

areas, university campuses, and fleet replacement for public agencies, institutions, and businesses. At 

present, there have been limited applications of carsharing in lower-density suburban locations. A 

number of academic and industry studies have documented the impacts of roundtrip and one-way 

carsharing. These impact studies are predominantly based on self-reported survey data. Collectively, 

many of these studies have identified the following common impacts:  

• Sold vehicles or delayed or foregone vehicle purchases;  

• Increased use of some alternative modes of transportation, such as walking and biking;  

• Reduced VMT;  

• Increased access and mobility for formerly carless households;  

• Reduced fuel consumption and greenhouse gas emissions; and  

• Greater environmental awareness.  

Numerous studies have documented a reduction in vehicle ownership due to roundtrip carsharing. 

Several Canadian studies and member surveys indicate that between 15 to 29 percent of roundtrip 

carsharing members sold a vehicle after joining carsharing and 25 to 61 percent delayed or had foregone 

a vehicle purchase (Communauto 2000) (Jensen 2001) (Martin, Shaheen and Jeffrey 2010). Studies and 

surveys in the United States (U.S.) document 11 to 26 percent of roundtrip carsharing members selling a 

personal vehicle and 12 to 68 percent postponed or avoided a vehicle purchase after joining the 

program (Lane 2005) (Martin, Shaheen and Jeffrey, “Impact of Carsharing on Household Vehicle 

Holdings 2010) (Price and Hamilton 2005). An aggregate-level study of 6,281 roundtrip carsharing 

members in the U.S. and Canada documented the sale of a vehicle by 25 percent of members. Twenty-

five percent of members also postponed a vehicle purchase (Martin and Shaheen 2011). Additionally, 

U.S. and Canadian aggregate data indicate that each roundtrip carsharing vehicle removes between 6 

and 23 vehicles on average from the transportation network (Lane 2005) (Martin, Shaheen and Jeffrey 

2010). Martin and Shaheen (2011) concluded that one carsharing vehicle replaces 9 to 13 vehicles 

among carsharing members (on average across this aggregate-level study). 

Studies of one-way carsharing have also documented a reduction in vehicle ownership. One study of 

station-based one-way carsharing in France documents a 23 percent reduction in private vehicle 

ownership after joining Autolib’ (6t 2014). This study found that each station-based one-way carsharing 

vehicle removed three private vehicles from the road on average. A study of free-floating one-way 

carsharing members across five U.S. and Canadian cities found that 2 to 5 percent of participants sold a 

vehicle after joining carsharing and 8 to 10 percent delayed or had a foregone vehicle purchase on 

average (Martin and Shaheen 2016). This study also concluded that each free-floating one-way 

carsharing vehicle removed 7 to 11 vehicles from the road on average across the cities studied.  
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Roundtrip and one-way carsharing also has a notable impact on modal shift. Studies have examined the 

impact of roundtrip and one-way carsharing on public transit and non-motorized travel (Martin and 

Shaheen 2016) (Martin and Shaheen 2011). While they found a slight overall decline in public transit 

use, carsharing members exhibited an increase in use of active modes, such as walking. Location-specific 

variations—including urban density, public transit service and availability, socio-demographics, and 

cultural norms—contribute to these modal shifts, and they are likely to result in differences in impacts. 

Due to San Diego’s close proximity to the South Bay region and similar Southern Californian cultural 

perceptions toward auto ownership and dependency, the impacts of free-floating one-way carsharing in 

the South Bay may be most similar to the impacts documented in San Diego County. San Diego’s modal 

shifts may serve as the closest model to forecast modal shift behavior due to one-way carsharing for the 

South Bay region. Table 3 shows the modal shifts for free floating one-way carsharing in San Diego.  
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Table 2. Vehicle Impacts from Free-Floating One-Way Carsharing 

City Vehicles Shed 
(sold) 

Vehicles 
Suppressed 
(foregone 
purchases) 

Total Vehicles 
Removed per 

Carsharing Vehicle 

Range of Vehicles 
removed per 

Carsharing Vehicle 

Calgary, AB 
(n=1,498) 

2 9 11 2 to 11 

San Diego, CA  
(n=824) 

1 6 7 1 to 7 

Seattle, WA 
(n=2,887) 

3 7 10 3 to 10 

Vancouver, BC 
(n=1,010) 

2 7 9 2 to 9 

Washington, DC 
(n=1,127) 

3 5 8 3 to 8 

Source: (Martin and Shaheen 2016) 

 

Table 3. Unweighted Aggregate Modal Shift from Free-Floating One-Way Carsharing in San Diego, CA 

Mode Did Not 
Use 

before or 
Now 

Much 
More 
Often 

More 
Often 

About the 
Same 

Less Often Much Less 
often 

Changed 
(but not 

because of 
carsharing) 

Personal 
Cycling 
(n=1,077) 

 
31% 

 
3% 

 
4% 

 
49% 

 
5% 

 
1% 

 
7% 

 

Public 
Transportation 
(n=1,079) 

 
24% 

 
3% 

 
9% 

 
35% 

 
17% 

 
7% 

 
4% 

Ridesharing 
(n=1,078) 

 
38% 

 
2% 

 
8% 

 
42% 

 
4% 

 
1% 

 
4% 

Ridesourcing 
(n=1,078) 

 
22% 

 
7% 

 
15% 

 
32% 

 
15% 

 
2% 

 
7% 

Taxis 
(n=1,078) 

 
15% 

 
1% 

 
1% 

 
20% 

 
31% 

 
28% 

 
3% 

Walking 
(n=1,074) 

 
N/A 

 
6% 

 
27% 

 
53% 

 
8% 

 
1% 

 
4% 

 

The French national survey comparing roundtrip and station-based carsharing showed differing impacts 

on modal shift (6t 2014). The study found that both forms of carsharing reduced private-automobile use, 

with roundtrip carsharing having a greater reduction effect (6t 2014). Interestingly, roundtrip carsharing 

slightly increased public transit use, whereas station-based one-way carsharing reduced it. While the 
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study found that both forms of carsharing reduced private-bicycle use, roundtrip carsharing increased 

bikesharing ridership. 

A reduction in vehicle ownership may result in lower VMT, reduced traffic congestion and parking 

demand, and an increase of other transport modes (such as biking and walking) in lieu of car travel. 

Carsharing is thought to lead to lower VMT by emphasizing variable driving costs, such as per hour 

and/or mileage charges (Shaheen, Cohen and Roberts 2006). Reductions range from as little as 7.6 

percent to as much as 80 percent of a member’s total VMT on average in Canada and the U.S. for 

roundtrip carsharing; estimates differ substantially between members who gave up vehicles after joining 

carsharing programs and those that gained vehicle access through carsharing (City CarShare 2004) 

(Cooper, Howes and Mye 2000) (Lane 2005). Martin, Shaheen, and Lidicker (2010) documented 

roundtrip carsharing reductions in VMT from 27 to 43 percent in the U.S. and Canada. The study of free-

floating one-way carsharing in the U.S. and Canada document VMT reductions ranging from 6 to 16 

percent (Martin and Shaheen 2016). In San Diego, VMT was reduced by an estimated 7 percent per 

car2go household. This percentage reduction considers an estimate of the total driving by households 

on average, as derived from annual VMT responses and broader reductions in driving computed for the 

population. 

Reduced vehicle ownership rates and VMT contribute to lower GHG emission levels, as trips are shifted 

to other modes. In an aggregate study across North American cities, Martin and Shaheen (2011) 

estimated an average GHG emission reduction of 34 to 41 percent per household or an average 

reduction of 0.58 to 0.84 metric tons per household for roundtrip carsharing (Martin and Shaheen 

2011). Studies of free-floating one-way carsharing estimate that each car2go vehicle reduced GHG 

emissions by 4 to 18 percent on average (Martin and Shaheen 2016). In San Diego, it is estimated that 

each car2go vehicle reduced a household’s GHG emissions by 6 percent. This reduction measure is 

comprised of the combined impacts of VMT reductions due to travel behavior changes and vehicle 

ownership among members and the increase in emissions that resulted from carsharing activity. 

Additionally, many carsharing operators incorporate low-emission fleets, such as electric, plug-in hybrid, 

and gasoline-electric hybrid cars. The use of these types of vehicles can improve the reduction in GHG 

emissions resulting from carsharing, since they add far less emissions resulting from system activity. 

Carsharing members also report a higher degree of environmental awareness after joining a carsharing 

program (Lane 2005). 

 

  

 

STUDIES OF ROUNDTRIP CARSHARING HAVE DOCUMENTED VMT REDUCTIONS 

RANGING FROM 27 TO 43% AND GHG REDUCTIONS OF 34 TO 41% PER HOUSEHOLD. 

ONE STUDY OF ONE-WAY FREE FLOATING CARSHARING HAVE DOCUMENTED VMT 

REDUCTIONS RANGING FROM 6 TO 16% AND GHG REDUCTIONS OF 4 TO 18% FOR 

EACH CAR2GO VEHICLE.  
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Impacts of Bikesharing  
Since 2007, bikesharing has grown across the United States. There are approximately 159 bikesharing 

programs operating in the United States with over 46,700 bicycles (Russell Meddin, unpublished data). 

Bikesharing offers a flexible, low-carbon, point-to-point mobility option for cities of sizes and built 

environments such as: Atlanta, GA; Boulder, CO; Chattanooga, TN; Madison, WI; New York City, NY; San 

Francisco, CA; and Tulsa, OK. By addressing the storage, maintenance, and parking aspects of bicycle 

ownership, public bikesharing enables cycling among users who might not otherwise use bicycles. 

Additionally, the availability of a large number of bicycles in multiple dense, nearby locations frequently 

creates a “network effect,” where bicycles in close proximity add value to bikesharing and encourage its 

use for trip purposes, such as commuting and errands (Shaheen, Martin and Cohen, et al. 2012). 

Although before-and-after studies documenting public bikesharing benefits are limited, a few North 

American programs have conducted user surveys to record program outcomes.  

Research has shown that public bikesharing typically reduces driving and taxi use while increasing 

cycling in most cities (Shaheen, Martin and Chan, et al. 2014) (Shaheen, Martin and Cohen, et al. 2012). 

Shaheen et al. 2014 found that half of all bikesharing members report reducing their personal 

automobile use based on an online survey of annual bikesharing members and 30-day subscribers in (1) 

Montreal, Quebec (n=3322), (2) Toronto, Ontario (n=853), (3) Washington, DC (n=5248), and (4) the 

Twin Cities (Minneapolis-Saint Paul) in Minnesota (n=1238).  

In Minneapolis-Saint Paul, more people shifted toward rail (15 percent) than away from it (3 percent) in 

response to bikesharing. For walking, more respondents shifted toward walking (38 percent) than away 

from it (23 percent) in response to bikesharing. However, the study found a slight decline in bus 

ridership: 15 percent of respondents increased their use of buses compared to 17 percent that 

decreased it. In Washington, DC, more people in response to bikesharing shifted away from rail (47 

percent) than to it (7 percent), and more respondents shifted away from walking (31 percent) than to it 

(17 percent). Similar to the Twin Cities, the study also found a decline in bus ridership, with just 5 

percent of respondents increasing bus ridership compared to 39 percent that decreased it.  

A geospatial analysis of this study data involved mapping modal shifts and found that shifts away from 

public transportation were most prominent in urban environments within high-density urban cores. 

Shifts toward public transportation in response to bikesharing tended to be more prevalent in lower-

density regions on the urban periphery. This early study of North American bikesharing indicates that 

public bikesharing may serve as a first-and-last-mile connector in smaller metropolitan regions with 

lower densities and less robust transit networks, such as the South Bay sub-region. The findings also 

suggest that in larger metropolitan regions with higher densities and more robust public transit 

networks, public bikesharing may offer faster, cheaper, and more direct connections compared to short-

 

EARLY DOCUMENTED IMPACTS OF BIKESHARING INCLUDE ENHANCED MOBILITY, 

REDUCED CONGESTION AND FUEL USE, LOWER EMISSIONS, AND INCREASED 

ENVIRONMENTAL AWARENESS.  
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distance transit trips. In addition, public bikesharing may be more complementary to public 

transportation in small and medium sub-regions and edge cities (e.g., Hawthorne, Torrance, and Long 

Beach), and more substitutive in larger metropolitan areas, perhaps providing relief to crowded public 

transit lines during peak periods (Martin and Shaheen 2014). More research is needed to understand 

the role of supportive bicycle infrastructure on bikesharing. Numerous successful bikesharing programs 

have an array of infrastructure ranging from no or limited bike lanes to grade separated facilities.    

Impacts of Pooling 
Shared-ride services—transportation modes that allow riders to share a ride to a common destination—

include various forms of ridesharing (carpooling and vanpooling); ridesplitting and taxi splitting; and 

microtransit. With the proliferation of smartphones and mobile Internet, it has become more 

convenient to share rides. Empirical and anecdotal evidence indicates that pooling provides numerous 

benefits, such as reductions in energy consumption and emissions, congestion mitigation, and reduced 

parking infrastructure demand; however, the precise magnitude of these impacts is not well 

understood. Individually, ridesharing users benefit from shared travel costs, travel-time savings from 

high occupancy vehicle lanes, reduced commute stress, and often preferential parking and other 

incentives. Four types of pooled service models have evolved, however, not all of these service models 

necessarily result in a pooled ride (e.g., a taxi, Lyft, and Uber can be shared but can also be a single for-

hire passenger trip).  

• Ridesharing (Carpooling and Vanpooling): Ridesharing facilitates shared rides among drivers 

and passengers with similar origin-destination pairings. Ridesharing includes vanpooling (the 

grouping of seven to 15 persons 

commuting together in one van) and 

carpooling (groups less than seven 

passengers traveling together in one car). 

As of July 2010, there were 384 

ridematching services operating across the 

United States (Chan and Shaheen 2012). 

App-based pooling services include Scoop, 

Waze Carpool, and iCarpool. In 1970 

census data showed 20.4 percent of 

American workers commuted to work by 

 

RESEARCH HAS SHOWN THAT PUBLIC BIKESHARING TYPICALLY REDUCES DRIVING 

AND TAXI USE WHILE INCREASING CYCLING IN MOST CITIES. ONE STUDY OF 

BIKESHARING FOUND THAT SHIFTS AWAY FROM PUBLIC TRANSPORTATION WERE 

MOST PROMINENT IN URBAN ENVIRONMENTS WITHIN HIGH-DENSITY URBAN 

CORES. SHIFTS TOWARD PUBLIC TRANSPORTATION IN RESPONSE TO BIKESHARING 

TENDED TO BE MORE PREVALENT IN LOWER-DENSITY REGIONS ON THE URBAN 

PERIPHERY. 

Source: Autoblog 
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carpool (Chan and Shaheen 2012). According to the American Community Survey, this figure had 

declined to a low of 9.2 percent by 2014. Carpooling, however, still remains the second most 

common travel mode to work in the U.S. after driving alone (U.S. Census Bureau 2014). In the 

Los Angeles-Long Beach Metropolitan Statistical Area, carpooling is also the second most 

common commute mode accounting for 9.7% of trips following single-occupant vehicle travel 

(74.6%) (U.S. Census Bureau 2014).  

• Ridesourcing/TNCs (Ridesplitting Model): Increasingly, for hire services are offering ridesplitting 

(e.g., Lyft Line and UberPOOL), which match riders with similar origins and destinations. These 

services typically offer a discount to passengers who express their willingness to share a ride; 

however, not all rides will be 

shared if a suitable match cannot 

be identified. As such, it is difficult 

to measure the precise GHG 

emission impacts of ridesplitting 

without operator data showing the 

percentage of trip matches, 

origins, and destinations of 

ridesplitting volunteers.   

• Taxis (Taxi Splitting Model): Taxi splitting or shared-ride taxis 

are taxis that pick up more than one unaffiliated individual 

with different origins and/or destinations. Passengers are 

picked up from curbsides. Whether or not taxis can serve 

multiple passengers is dependent on the license provided by 

the local government. Cities like Los Angeles, Burbank, and 

Boston only permit downtown and airport taxi sharing, while 

in New York City, although taxi splitting is technically legal 

throughout the city, taxi-sharing programs have only been 

proven effective at airport and in-city taxi stands and along 

one east side corridor (David Mahfouda, personal 

communication). In 2013, contemporary taxi splitting was 

introduced by Bandwagon offering shared rides from major 

transportation hubs (e.g., airports, train stations, and bus 

terminals) in New York City. To share a taxi, waiting 

passengers text Bandwagon their destination (using short 

message service (SMS)). Bandwagon compares a user's 

requested route with other user requests. Passengers with 

similar routes and destinations are paired together. Paired 

passengers are permitted to advance to the front of a taxi 

line, get into their cab, and split the fare. Given SBCCOG’s 

close proximity to Los Angeles International Airport (LAX) and 

the Long Beach Cruise Terminal, taxi splitting may be an 

effective strategy to reduce vehicle trips (thereby reducing 

GHG emissions) from these facilities.    Source: Bandwagon 

Source: Lyft 
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• Microtransit: In recent years, new services 

typically comprised of vans and buses are re-

emerging offering privately owned and operated 

shared transportation systems. Commonly 

referred to as microtransit, these services can 

include fixed-route or flexible-route services as 

well as offer fixed schedules or on-demand 

service. For example, Via which operates in New 

York City, had approximately 500 vehicles and 

provided over 1.5 million rides from system 

launch through October 2015 (Cohen and 

Shaheen 2016). Microtransit services are also 

being targeted at children and teens, including 

HopSkipDrive in San Francisco and Los Angeles.  

Because of the lack of systematic documentation of pooling and few quantitative analyses on its 

impacts, the magnitude of its impacts is unclear. Pooling is difficult for researchers to observe and 

record. As such, pooling has often been referred to as the “invisible mode” (Paul Minett, pers. comm.). 

The available findings, however, do shed light on the impacts, demographic characteristics, and travel 

behavior patterns of pooled riders. 

One Federal Highway Administration (FHWA) study on ridesharing during the 1970s-energy crisis 

surveyed 197,000 employees and found that 29,400 individuals became carpool commuters. The study 

documented a 23 percent reduction in VMT among the survey respondents (Pratsch 1979). Another 

early study of ridesharing based on the 1977 Nationwide Personal Transportation Survey found that 

ridesharing participants were more likely to have lower incomes and be the “second worker” of 

households, typically females of households had more workers than vehicles (Teal 1987). Additionally, 

the study found that ridesharing users generally traveled longer commute distances and because of this 

had higher commute costs. More recent data from the National Household Travel Survey and the 

American Community Survey show that ridesharing users still tend to have lower incomes, and Hispanics 

and African Americans carpool more than other racial and ethnic groups. Studies indicate that 

ridesharing may serve an important role in enhancing mobility in low-income, immigrant, and nonwhite 

communities where travelers are more likely to be unable to afford personal automobiles and obtain 

drivers’ licenses (Liu and Painter 2012). 

Another study of casual carpoolers (slugging users) and high occupancy vehicle (HOV) lane users in 

Houston, Texas, showed that these two categories of carpoolers are quite distinct. Casual carpoolers 

between the ages of 25 and 34 were more likely to make commute trips (96 percent) versus non-

commute trips (80 percent), and they are more likely to be single or married without children. In 

contrast, HOV lane users tended to belong to larger households, where over 60 percent of carpools 

comprise family members (Burris and Winn 2006). 

Another study found that an estimated 33 million gallons of gasoline could be saved daily, if each 

average commuting vehicle carried one additional passenger (based on average annual consumption of 

550 and 915 gallons of fuel for a passenger car and sport utility vehicle, respectively (PA Commutes 

2016). In the San Francisco Bay Area, commuters often use casual carpooling to get from the East Bay to 

Source: Via 
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downtown San Francisco during the morning commute. Carpooling, which uses the HOV lanes of the San 

Francisco-Oakland Bay Bridge, allows travelers to take advantage of a toll discount and shorter waits at 

the toll plaza. According to a 1998 survey, approximately 6,000 riders and 3,000 drivers used casual 

carpooling each morning (Metropolitan Transportation Commission 1999). Only about 9 percent of 

these riders used the carpooling system for the reverse trip in the evening; the remainder used public 

transportation for the return journey. A 2011 study of casual carpooling in the Bay Area estimated a 

total reduction of 450,000 to 900,000 gallons of gasoline per year, the majority of this savings 

attributable to ridesharing’s congestion reduction impact on the rest of traffic (Minett and Pearce 2011). 

A more recent study of Bay Area casual carpooling revealed that motivations of the 503 respondents 

include convenience, time savings, and monetary savings, while environmental and community-based 

motivations ranked low (Shaheen, Chan, and Gaynor 2016). Interestingly, 75 percent of casual carpool 

users were previous public transit users and over 10 percent previously drove alone. As such, for the 

purposes of climate action planning, SBCCOG should carefully analyze and balance the potential impacts 

of increasing pooling and if there is a net reduction or gain in GHG emissions based on reduced public 

transit ridership versus reduced SOV travel.  

Impacts of Ridesourcing/Transportation Network Companies (TNCs)  
Ridesourcing or TNCs use smartphone apps to connect community drivers with passengers. Examples of 

these services include: Lyft, Uber (specifically, uberX, uberXL, and UberSELECT), as well as specialized 

services, such as Lift Hero (older adults and those with disabilities) and HopSkipDrive (rides for children 

either to/from school or afterschool). These services can provide many different vehicle types including: 

sedans, sports utility vehicles, vehicles with car seats, wheelchair accessible vehicles, and vehicles where 

the driver can assist older or disabled passengers. While taxis are often regulated to charge static fares, 

ridesourcing typically uses market-rate pricing, popularly known as “surge pricing” when prices usually 

go up during periods of high demand to incentivize more drivers to take ride requests. In January 2016, 

various ridesourcing services were available in 175 metropolitan areas across the United States (Cohen 

and Shaheen 2016). 

 

IT IS RECOMMENDED THAT SBCCOG CONDUCT LOCAL RESEARCH ON THE MODAL 

SHIFT BEHAVIOR OF NEW POOLED RIDERS IN THE SOUTH BAY REGION. AS FLEETS 

BECOME CLEANER AND MORE EFFICIENT, THE PROPORTION OF AGGREGATE 

EMISSION REDUCTION DUE TO POOLING WILL BE LESSENED. HOWEVER, POOLING 

WILL CONTINUE TO CONTRIBUTE TO INCREASED ENVIRONMENTAL AWARENESS 

AND REMAIN AN IMPORANT CONGESTION MITIGATION STRATEGY.  
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Studies on the impacts of ridesourcing are limited, particularly the effects of these innovative services 

on core transportation modes (e.g., taxis, public transportation). While one study Feigon and Murphy 

(2016) concluded that ridesourcing substitutes more automobile trips than public transit trips, two other 

studies suggest that ridesourcing may cannibalize trips made by public transit and active modes (cycling 

and walking (Murphy and Feigon 2016) (Schaller 2017) (Henao 2017). Table 4 shows survey results 

regarding what mode of transportation respondents would have used had ridesourcing not been 

available.  

Table 4. Ridesourcing Modal Shift Impacts 

Study Authors 
Location 

Survey Year 
Mode 

Rayle et al. 
San Francisco, CA 
2014 

Henao 
Denver and Boulder, CO 
2016 

Clewlow and Mishra* 
Seven U.S. Cities** 
Two Phases (2014 – 
2016) 

Drive 7% 37% 39% 

Public Transit 30% 22% 15% 

Taxi 36% 10% 1% 

Bike or Walk 9% 12% 23% 

Would not have made 
trip 

8% 12% 22% 

Other / Other 
ridesourcing 

10% 7% - 

*The impacts in this study were weighted by usage and aggregated across 7 cities. 
**Cities in study include: Austin, Boston, Chicago, Los Angeles, San Francisco, Seattle and 
Washington, DC. 
Data Summarized from: (Rayle, et al. 2016) (Henao 2017) (Clewlow and Mishra 2017) 
 
These studies found that ridesourcing is drawing users from private vehicles (7 to 39 percent), 
taxis (1 to 36 percent), active modes (9 to 23 percent) and public transportation (15 to 30 
percent), although the impacts vary by region. Rayle et al. (2016) asked respondents if they still 
would have made the trip had ridesourcing services not been available and, if so, how they 
would have traveled. Ninety-two percent replied they still would have made the trip, suggesting 
that ridesourcing has an eight percent induced travel effect.  
 

 

STUDIES ON THE IMPACTS OF RIDESOURCING MODAL SHIFT ARE LIMITED. EARLY 

STUDIES MAY INDICATE THAT RIDESOURCING COULD CREATE INDUCED DEMAND, 

ADD VMT, OR REDUCE PUBLIC TRANSIT RIDERSHIP. MORE RESEARCH IS NEEDED TO 

UNDERSTAND WHEN RIDESOURCING AUGMENTS PUBLIC TRANSIT AND WHEN 

RIDESOURCING COMPETES WITH PUBLIC TRANSPORTATION.   



 

S o u t h  B a y  S h a r e d  M o b i l i t y  A c t i o n  P l a n   25 | P a g e  

Henao surveyed 311 passengers in the greater Denver metropolitan area over a four-month period and 

found that 34 percent of riders said they would have either taken public transit, biked, or walked instead 

of using ridesourcing (Henao 2017). The study also found that ridesourcing takes more vehicle trips to 

move fewer people and that it takes an average of 100 vehicle miles to transport a passenger 60.8 miles 

(Henao 2017). A study of ridesourcing in New York City by Schaller (2017) found that ridesourcing 

accounted for the addition of 600 million miles of vehicular travel to the city's roadway network 

between 2013 and 2016 (Schaller 2017). The study also found that in Manhattan, western Queens, and 

western Brooklyn, ridesourcing added an estimated seven percent to existing miles driven by all 

vehicles. Furthermore, VMT continued to increase in spite of the availability of pooled options because 

single-passenger trips still predominate, and most ridesourcing customers are coming from public 

transit, walking, and biking. (Schaller 2017). Finally, in San Francisco, SFCTA  (2017) found that 

approximately 20 percent of total ridesourcing VMT are out-of-service miles (San Francisco County 

Transportation Authority (SFCTA) 2017). These studies suggest that there may be an increase in VMT in 

these cities due to ridesourcing services, although the exact magnitude is still unknown and likely varies 

based on local characteristics, such as density, land use, and the built environment. 

A 2014 study of 380 ridesourcing users (a 50.2 percent response rate) in San Francisco asked 

respondents about key trip characteristics, including trip purpose, origin and destination, and wait times 

(Rayle, et al. 2016). Most trips, 67 percent, were social or leisure in nature (such as trips to bars, 

restaurants, and concerts or visits to friends or family) in contrast to just 16 percent of trips that were 

work related. Of all trips reported, 47 percent originated somewhere other than home or work (e.g., 

restaurant, bar, gym), while 40 percent had a home-based origin. If ridesourcing were unavailable, 39 

percent of respondents reported they would have taken a taxi, 33 percent would have taken public 

transportation, 8 percent would have walked, and 6 percent would have driven their own vehicles. 

Another 11 percent of respondents said they would have taken another mode (Rayle, et al. 2016). 

Respondents were asked if they still would have made the trip had ridesourcing services not been 

available and, if so, how they would have traveled. Among respondents, 92 percent replied they still 

would have made the trip, suggesting that ridesourcing has an 8 percent induced travel effect (Rayle, et 

al. 2016).  

A public transit station was reported as the origin or destination of a trip by four percent of 

respondents. This study suggests that ridesourcing can serve as a first-and-last-mile trip to and from 

public transit and may have a substitutive effect on taxis and public transportation (Rayle, et al. 2016). 

Ridesourcing may be able to provide opportunities for public transit agencies seeking to manage 

congested lines during peak periods, but it could also pose farebox recovery challenges during evenings 

and weekends, low-demand service periods, by drawing riders away. Additionally, 40 percent of the 

ridesourcing respondents stated that they had reduced their driving due to the service (Rayle, et al. 

2016). However, a key limitation of this study is that responses were based on user surveys in the San 

Francisco Bay Area and did not include an analysis of actual travel behavior. The results of this study are 

not generalizable and warrant further research specific to the South Bay region. Future research should 

seek to determine if ridesourcing and ridesplitting services are more additive (increasing transportation 

access to travelers who do not own cars), more subtractive (reducing vehicle trips or VMT, or both, by 

encouraging shared rides and multimodal connections), or a combination that depends on different 

factors (Rayle, et al. 2016). 
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Summary 
A number of social, environmental, and behavioral impacts have been documented through research 

studies of shared mobility. For example, a number of academic and industry studies of shared mobility 

have documented the impacts of carsharing, such as sold vehicles or delayed or foregone vehicle 

purchases; increased use of some alternative modes of transportation (e.g., walking, biking); reduced 

vehicle miles/kilometers traveled (VMT/VKT); increased access and mobility for formerly carless 

households; reduced fuel consumption and greenhouse gas emissions; and greater environmental 

awareness. Similarly, early documented impacts of bikesharing include increased mobility, reduced 

greenhouse gas emissions, decreased automobile use, economic development, and health benefits. 

Research has shown that public bikesharing typically reduces driving and taxi use while increasing 

cycling in most cities. One study found that half of all bikesharing members report reducing their 

personal automobile use. These studies suggest that carsharing and bikesharing will likely be key modes 

for SBCCOG members to consider as part of its climate action plans to achieve GHG reductions.  

While impact studies on roundtrip and public bikesharing are fairly extensive, the impacts of newer 

service models and emerging modes, microtransit, scooter sharing, ridesourcing, and courier network 

services are less studied and understood. Studies on the impacts of ridesourcing on vehicle trips, vehicle 

occupancy, VMT, greenhouse gas emissions, and other transportation modes have not been extensively 

studied and are not well understood. However, emerging research suggests that ridesourcing may 

contribute to increases in VMT and take riders out of public transportation.  

SBCCOG and its member agencies should be aware of the potential positive and negative impacts of 

shared mobility on local communities. By understanding the impacts of shared mobility, SBCCOG and its 

member agencies can better leverage the positive impacts and mitigate the negative impacts to achieve 

climate action goals. Future regional studies of shared mobility should seek to better understand local 

variations of the impacts in Southern California (e.g., built environment, automobile culture, etc.). The 

next section will apply existing knowledge to forecast the potential impacts of shared mobility services 

on GHG emissions in the South Bay region.  
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Section 2: Technical Analysis  

Forecasting Impacts from Shared Mobility Systems 
Shared mobility services can result in emission reductions in certain environments for specific 

populations. It is important to recognize that shared mobility systems induce behavioral change in 

populations, and this behavioral change is not uniform. Some people use shared mobility systems in 

ways that increase driving and reduce other modes such as: walking, bicycling, and/or public transit. 

While other people use shared mobility systems in ways that reduce driving and increase walking, 

cycling, and/or public transit. There is a growing knowledge and understanding about the nature of 

these impacts on urban populations, but gaps remain in key areas of understanding. Furthermore, the 

impacts of shared mobility services are often studied in the context of existing operations, which have 

predominantly been in urban environments. The impacts empirically known from these studied 

environments may differ from the unique environments of the South Bay region. Still, the existing 

knowledge base of the impacts provides a useful framing for forecasting likely impacts to understand 

which strategies are likely to be the most effective and how.   

At present, there is enough information from previous research to provide insights on the potential 

impact from carsharing and bikesharing. Other shared mobility modes are simply too new or are subject 

to limited research and data availability to provide reasonable and reliable forecasts of their impact for 

climate change planning at this time. For example, in the case of microtransit, there is presently limited 

information about the nature of travel behavior impacts from these services or furthermore how they 

might integrate into existing transportation networks. Forecasts of impacts from the deployment of such 

services at this stage of their understanding would be fraught with far too much contextual uncertainty 

to be meaningful at this time.   

In context of forecasting impacts of systems in which a reliable empirical foundation exists, this section 

presents forecasts for scenarios set over two timeframes. The first timeframe produces a relatively near-

term forecast to the year 2020, whereas a second timeframe covers a longer-term forecast to 2035. The 

data describing the scenarios is derived from existing literature on shared mobility impacts as well as 

assumptions where literature does not provide the sufficient context-specific information that is needed 

to execute the forecast.   

The forecasts do not provide specific values defining the outcomes of deploying the evaluated shared 

mobility systems. Rather, ranges of likely impacts are presented. In the case of both carsharing and 

bikesharing, there are limited systems operating, at present. The precise nature of the impact over time 

is subject to a number of factors relating to the ultimate size of the system present, the size of the 

uptake by the population, and the specific nature of the behavioral change in the region. Forecasting all 

these unknowns over years, or even decades in the future, is not possible with defendable precision. 

This is particularly in light of the fact that such systems are not presently operating within SBCCOG at a 

significant scale. What is possible is to provide a range of plausible impacts that have been empirically 

observed and couple those range of impacts with plausible membership sizes and system growth. Such 

analysis provides scenario specific bounds that can be used to understand the potential scale of impacts 

that could occur and how those aggregate impacts may change with adjustments in key factors defining 

behavioral change.  The analysis further assumes that any carsharing system deployed in the SBCCOG 

region would be a typical carsharing system. That is, the system contains a fleet mix of relatively modern 
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vehicles that are predominantly gasoline powered, but it also includes a selection of hybrid vehicles. 

Carsharing systems typically have fleet fuel efficiencies that are better than the overall fleet mix of 

personal vehicles. While the higher fuel efficiency of the carsharing fleet is an important added benefit 

of carsharing, the dominant impacts from carsharing on GHG emissions are due to the behavioral 

changes that members make in reducing their reliance on private vehicle ownership and significantly 

lowering their driving overall. The net GHG reductions that have been empirically found from carsharing 

include the consideration of vehicle fleet in combination with these behavioral changes.   

Carsharing 
By providing temporary access to a vehicle on an as-needed basis, carsharing influences travel by 

changing the economic and social relationship with the personal car. Under the right circumstances and 

travel needs, a household can use carsharing in substitute of personal vehicle ownership. Where this 

substitution can be made, substantial emission reductions occur. These net emission reductions can 

occur even if the majority of the user population actually drives more due to carsharing. The remaining 

minority of the population drives less through the reduction or suppression of personal vehicle 

ownership, and the net effect changes have consistently been found to reduce emissions overall. What 

drives this counter-intuitive result is the fact that those driving more due to carsharing increase their 

driving by very limited amounts. Those using carsharing who eliminate or avoid vehicle ownership are 

making broader changes to their mobility portfolio that involves reducing reliance on personal vehicles. 

This reduced reliance on personal vehicles can result in less miles driven. A large body of research has 

found that the net change from these opposing behaviors, results in substantive reductions in VMT and 

by extension net GHG emissions.  

For the purpose of this analysis, reductions in net VMT that range from four percent to up to 30 percent 

across all households are considered. This is the percentage reduction from the VMT that was driven 

before the population of households joined carsharing. The upper bound of this range is more 

optimistic, as most studies find impacts between 10 and 20 percent. However, the percentage reduction 

in driving can vary significantly from region to region, and it is not clear how carsharing impacts in the 

SBCCOG region would fall within this range.   

One final but important point about carsharing is that since its inception, it has evolved into several 

different forms. The original form of carsharing was roundtrip in which vehicles have an established 

parking space, and trips must start and end at the same spot. Carsharing has since evolved broadly into 

three categories including: 

1) P2P carsharing: Where people can submit their own vehicle to a carsharing network, but 

otherwise functions like roundtrip.  

2) One-way or free-floating carsharing: Where vehicles park freely within a zone and can start and 

end anywhere within the zone. 

3) One-way station-based carsharing: Where vehicles can move from station to station, but must 

park in a confined designated space for the vehicle.   

Other variants and hybrids of these models also exist. For the purposes of this forecasting exercise, we 

focus on business to consumer (B2C) carsharing applications, but we do not distinguish between one-

way and roundtrip applications. Both of these systems influence behavior in similar ways, and studies of 

them have found similar magnitudes of impact. The type of user that responds to one-way can be 
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different from the type of user that responds to roundtrip carsharing. In other words, they are 

complementary in nature. Roundtrip is more synergistic with home-based errands, for instance, while 

one-way carsharing is more suitable to meeting mobility needs that do not require a roundtrip (e.g., 

linking to public transit). Both can be used for either type of travel purpose, but currently they present 

strategic advantages for certain trip types simply due to their design (including their customer pricing) 

and function. These dynamics can naturally change as the industry evolves. Hence, in the forecasts 

presented in this technical analysis, we evaluate carsharing generically, the impacts cover the range of 

impacts that could be observed with either type of system.   

Carsharing in the South Bay 
At present, there is very limited B2C carsharing in the SBCCOG region. There are a few carsharing 

vehicles positioned at the edges of the SBCCOG region. Thus, even if households within the South Bay 

region are members of carsharing, it is unlikely that many are active members in the sense that their use 

of carsharing substantively affects their travel patterns within the SBCCOG region. The broader Los 

Angeles region does have Zipcar, which is based in the City of Los Angeles and surrounding regions. But 

at present, these more distant cars are unlikely to be used by large populations within the SBCCOG 

region in a way that results in the substitution of a personal vehicle. As a result, we assume that the 

SBCCOG effectively has zero active carsharing members, at present.   

Impact Estimation Approach 
Our forecasts of the impact that carsharing could have on the SBCCOG region are based on a sensitivity 

analysis of hypothetical membership levels that are plausible and achievable in the established time 

frames, if a carsharing system was established in the region during the very near future. Because of the 

limited exposure that the region has to carsharing, much of the forecasted impact is speculative based 

on the growth in the number of members, and this is naturally contingent on the entry of a carsharing 

operator into the SBCCOG market during that time. In the section that follows, we discuss some of the 

parameters that inform this forecast. 

Data and Assumptions 
Since the primary mechanism by which carsharing can reduce GHG emissions is through the reduction in 

personal driving, we need to develop an estimated amount of personal driving conducted by 

prospective carsharing members. To estimate the impact of hypothetical roundtrip and one-way 

carsharing systems operating in the South Bay region, we first must estimate the amount of driving 

conducted per member in the area. To produce this estimate, we drew data from the Highway Statistics 

Series for the year 2015, the latest currently available. The Highway Statistics Series has estimates for 

the total Light Duty VMT driven on urban and rural roads by state and estimates for the number of 

licensed drivers by state. The Highway Statistics Series reported that 306.9 billion miles were driven in 

the state on urban and rural roads by light-duty vehicles, and the state had 25.5 million licensed drivers. 

This brings us to an estimate of 12,022 light-duty miles driven per licensed driver per year. Figure 3 

shows the ranking of all states by light-duty VMT. California ranks as the top state for all light-duty 

driving. Figure 3 shows the ranking for light-duty VMT per licensed driver. California ranks 35th among all 

states and the District of Columbia
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Figure 2. Total Light Duty VMT in 2015 by State 

 

Source: (FHWA 2015 Highway Statistics)
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Figure 3. Light Duty VMT per Year per Licensed Driver  

 

 

Source: (FHWA 2015 Highway Statistics)
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This value is naturally an average of urban, suburban, and rural driving. It is possible that the average 

annual driving of those in the South Bay region is higher than this average. At the same time, households 

that join carsharing will drive annual distances that are generally lower than the general population. The 

average annual miles driven on a personally owned car by one-way carsharing members in San Diego 

was found to be 9,300 per vehicle, which is below the statewide estimate. Because carsharing is not 

present in the South Bay region, we can only draw assumptions on the average miles a member may be 

driving without carsharing. The state average annual mileage is 12,022, and the SBCCOG itself has 

reported a regional average of 11,474 miles per year per person, which is 4.5 percent less than the state 

average. These values provide benchmarks for calibrating the appropriate average VMT that carsharing 

members within the region would have before joining. They may be upper bounds. Households joining 

carsharing systems may be among those who already drive less than the general population of a region 

(as in San Diego). In consideration of this, it is likely more accurate to assume that on average, 

households joining carsharing in the South Bay region also drive annual distances that are below the 

regional average. But how much less is a measure that is specific to the region and ultimately of 

uncertain magnitude. For this analysis, we assume that carsharing members in the SBCCOG region join 

with an annual average VMT that is 15 percent less than the average VMT of the region, yielding an 

estimated annual average driving of 9,750 miles per year per member before carsharing has any impact. 

This discounting of annual VMT is a rough approximation derived from limited comparisons and data to 

inform this estimate. The results of this discounting lower the benchmark VMT and inevitably yield more 

conservative estimates of the potential impacts from carsharing in the region.  

Results 
 

Estimates of Plausible Membership Sizes to the Year 2020 
While carsharing is not operating in the SBCCOG region, we can estimate what a likely upper bound on 

membership growth would be for the region, based on historical carsharing growth data over the past 

ten years. Figure 4 shows the membership growth of carsharing in the United States from 2007 to 2017. 

Over that period, carsharing grew from about 184,000 people in 2007 to a population of about 1.4 

million people in 2017. This comprises about 0.52 percent of the current US urban population (July 

2017).   

The annual year-to-year growth rate of carsharing during that time is shown in Figure 5. Figure 5 shows 
that carsharing membership growth has been relatively robust during the last decade, averaging 24 

percent per year. But, the growth rate has been in decline during more recent years. From 2007 to 2012, 

carsharing grew an average of 35 percent, whereas from 2013 to 2017, carsharing membership grew an 

average of 13 percent per year. While there are number of reasons for this slowing growth, these 

averages inform upper bounds of likely growth rates that would be achieved were carsharing to arrive 

the South Bay region.   
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Figure 4. Carsharing Membership in the United States  

 

Source: (Shaheen, Cohen and Jaffee Forthcoming) 

Figure 5. Annual Growth Rate of Carsharing Membership  

 

Source: (Shaheen, Cohen and Jaffee Forthcoming) 
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For example, if carsharing were to launch with 500 active members to start (say from launch events, 

opening promotions, etc.), an annualized growth rate of 35 percent would yield 1,230 members within 

the region by 2020. Even if the growth rate was 100 percent per year (doubling each year) to the end of 

the decade, carsharing membership in the South Bay region would reach 4,000 active members by 2020. 

Growth rates in systems can be high, particularly during the early years, before the market saturates, so 

assuming higher growth rates within the first few years can be justified for forecasts. Furthermore, 

4,000 active members is only 0.5 percent of the 2015 population within the SBBCOG region, and this 

closely matches the 0.52 percent broader market share that carsharing has within the US urban 

population in 2017. Hence, an active population of 4,000 members within the SBCCOG would be in line 

with population levels that are empirically observed today across the U.S., although it is likely an upper 

bound of what is achievable by 2020.   

Sensitivity Analysis of Carsharing Impacts in the South Bay through 2020   
Given the parameters above, we can estimate the possible impacts of carsharing on the South Bay 

region using a sensitivity analysis populated with plausible levels of membership and impacts on VMT 

and annual GHG emissions. We can apply these plausible levels to estimate a range of impacts that 

could occur through 2020 were carsharing to gain a foothold in the South Bay region before then. To 

execute this analysis, the following factors need to be assumed: 

• Average annual personal VMT per member before joining carsharing,  

• An active membership size within the region,  

• An average percentage reduction in personal VMT as a result of carsharing 

• An average fuel economy of personal vehicles driven by members.   

Given these inputs, a range of calculations can show the likely bounds of impact that carsharing would 

have on the region with a modest membership. Among the factors above, we assume two are averages 

across the population, the average annual personal VMT per member before joining carsharing (9,750) 

and the average fuel economy of the personal vehicle fleet (22 mpg). That is, while variation in miles 

driven, and fuel economy is naturally present across the population, the average per person holds these 

values, and can be applied to estimate population impacts 

The other two factors, membership size and the average percentage in VMT reduction that carsharing 

enables in the population, can vary. We do not know the population that may join carsharing if it enters 

the SBCCOG region, and we do not the average reduction in VMT that will result within that population. 

We can estimate this reduction based on previous literature, which we assume could be 4 to 30 percent. 

This would comprise the reduction in VMT taken across the entire population. Some households reduce 

their VMT significantly as a result of carsharing, while others experience more modest reductions or 

even increases. The 4 to 30 percent represents an estimated range of those collective impacts on the 

population changes taken together.    

Based on the assumptions described above, reductions in VMT are translated to reduce gasoline 

consumption and reduced GHG emissions that result. The range of those emission reductions are shown 

in Error! Reference source not found. below. Error! Reference source not found. shows the estimated 

range of impacts from active member carsharing populations of 500 to 4,000 people and a percentage 

annual VMT reduction among that population of 4 to 30 percent per active member. 
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Figure 6. Sensitivity Analysis of GHG Emissions from Carsharing Under Baseline Scenario Assumptions 

 

 

Across the entire range of parameters, emission reductions vary significantly. At the lowest point, 500 

active members and a collective reduction of 4 percent in VMT, estimated emission reductions would 

amount to 82 metric tons per year in 2020. This would be equivalent to removing 195,000 miles driven 

from the roads, driven at 22 mpg. At the highest point, 4,000 members making a collective reduction of 

30 percent in VMT would yield an estimated emission reduction of about 4,928 metric tons per year. 

This would be equivalent to removing 11.70 million miles driven from the road, also driven at 22 mpg. 

The center point of this range, an average of all values in the sensitivity analysis is a reduction of 1,571 

metric tons per year.   

The performance of carsharing in reducing emissions within the South Bay region naturally depends on 

the presence of carsharing in the South Bay region. It is possible that the introduction of such systems 

would result in phenomenal membership growth that would exceed the numbers estimate here. Were 

that to happen, the region would have a membership that as a percentage of the population, would be 

higher than the overall percentage in the US carsharing population. Further, reductions in VMT may be 
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larger than those observed empirically from recent literature. In such circumstances, those reductions 

may be more exceptional than those stated here. However, this sensitivity analysis presents the range of 

what would be likely and plausible for the region in terms near-term impacts from carsharing under 

baseline scenario assumptions.   

Sensitivity Analysis of Carsharing Impacts in SBCCOG through 2035 
To evaluate how emissions might be impacted from a longer-term presence of carsharing in the region, 

two primary adjustments are needed. The first is simply a moderation of expected growth rates over the 

longer period. The second is the growth of the average fleet fuel economy. Average VMT per person 

could also change from its present value, it may decline or increase from its present value. For simplicity 

in this analysis, we assume that VMT per person will remain relatively constant over this period. Also, a 

higher minimum membership level of 2,000 carsharing members is assumed to be achievable by 2035 

(requiring an eight percent annual growth rate). With the average growth rate of membership over the 

past ten years at 24 percent per year, we might assume that this is a reasonable maximum that could be 

sustained from the present day to 2035. It is likely a maximum because the growth rate of carsharing 

has been in decline, recall that it averaged only 13 percent during the last five years. But in a new region, 

growth rates would be higher, at least initially, and so exploring the implications of a higher growth rate 

are justified. At an average growth rate of 24 percent active membership per year, the carsharing 

population in the South Bay region would be forecast to grow to about 24,000 people by 2035.   

The average fleet fuel economy would also change over this period. Due to the longevity of vehicles, 

fleet wide fuel economy grows at a stubbornly slow pace. From 2010 to 2015, light-duty fuel economy 

grew from 21.5 to 22 mpg, a pace of just 0.42 percent per year. Were this rate to be accelerated a bit to 

0.5 percent per year, the entire light-duty fleet fuel economy would be projected to reach 24.3 mpg. The 

forecast of annual emission reduction considers this fuel economy for projections to 2035. Figure 7 

shows a similar sensitivity analysis conducted with these revised assumptions.   
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Figure 7. Sensitivity Analysis of GHG Emissions from Carsharing Under Aggressive Scenario 

Assumptions 

 

 

Summary and Conclusion of Carsharing Analysis 
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emissions may be on the order 15 to 20 percent per household when averaged across the population. A 

summary of selected results can be shown in Table 5 below. Table 5 shows just the estimated annual 

reduction in GHG emissions that would result from the listed reduction in VMT and the minimum, 

maximum, and average membership level.  
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Table 5. Summary of Forecasted Potential GHG Impacts from Carsharing 

Forecasted GHG reductions by carsharing in metric tons per year 

Annual VMT 
Reduction 

Membership in 2020 Membership in 2035 

Minimum 
(500) 

Maximum 
(4000) 

Average 
across all 
estimated 

membership 
levels 

Minimum 
(2000) 

Maximum 
(24000) 

Average 
across all 
estimated 

membership 
levels 

4% 82 657 370 297 3569 1933 

10% 205 1643 924 744 8923 4833 

15% 308 2464 1386 1115 13384 7250 

20% 411 3285 1848 1487 17845 9666 

25% 513 4106 2310 1859 22307 12083 

30% 616 4928 2772 2231 26768 14499 

 

Recall that these magnitudes in reduction account of the suppression effect, which is the avoidance of 

vehicles not purchased as a result of carsharing. Broadly, the nature of the impact will vary considerably 

depending on the system design, and the size of the population that is active in its carsharing 

membership. But overall this analysis provides bounds to that assessment, offering insight into what is 

likely a lower and upper bound to the annual impacts that carsharing could have on the region in the 

future.   

Bikesharing 
Since bikesharing substitutes for other modes, there is an impact on GHG emissions that results from its 

presence in an urban area. The use of a bikesharing bicycle is naturally zero emissions, and most 

bikesharing stations are solar powered. But the system does use fuel through rebalancing operations. 

These are operations that involve moving bicycles from areas of concentrated supply and low demand 

to places that are undersupplied relative to demand. These operations are continuous and generally 

involve shuttling bicycles in specially outfitted vans that consume diesel fuel. The emissions from these 

operations are among the primary operational emissions of bikesharing systems. The net impact of 

bikesharing is a function of the modal shift that users make away from modes that cause emissions 

against the emissions that bikesharing systems make as a result of rebalancing operations.   

One of the challenges in assessing this net emission change is that there is limited information on the 

magnitude of mode shift on a trip-by-trip basis. That is, modal shift happens among both members and 

casual users (users who pay per trip), but the degree to which modal shift happens across trips and over 

time is not simple to estimate. One of the key barriers to this estimation is that surveying casual users is 
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very difficult. Casual users have no relationship with the bikesharing with the system, other than the trip 

that was taken. The bikesharing system has no way to contact casual users (e.g., tourists), so their 

distribution of modal shift is unknown. While the share of trips taken by casual members is known with 

precision, the size of the casual member population is also unknown. Even with members, where the 

bikesharing operator does have a way to contact the user, surveys can only capture the general 

directions of modal shift or the mode shift of the most recent trip but not of all travel.   

At the same time, bikesharing systems have been industry leaders in data transparency. Many 

bikesharing systems publish activity data, which permits a highly resolved analysis of system activity. 

Through the analysis of this trip data, along with assumptions about the magnitude of emission-saving 

modal shift, reasonable bounds can be established on the likely range of emission reductions that result 

from bikesharing activity. At the same time, system-provided data on fuel consumption and vehicle 

travel of rebalancing vehicles can provide necessary insight into the emission-increasing activity of 

bikesharing operations. Calculation of these two activities provides the foundation for understanding 

the net emission impacts of bikesharing, as a result of direct modal shift. There is also the separate 

impact that occurs from a broader shift in vehicle ownership that also arises as a result bikesharing. Like 

carsharing and other shared mobility modes, bikesharing provides innovative mobility options that, for 

some, can substitute for personal vehicle ownership. This leads to a larger shift in behavior that is not 

visible within the activity data of any bikesharing system. Users that reduce their ownership of personal 

vehicles, either through vehicle shedding or through vehicle suppression, make other changes in 

behavior, and other substitutions of mobility, that result in larger impacts on emissions. However, unlike 

carsharing and ridesourcing/TNCs, bikesharing is inherently less able to substitute for personal vehicle 

ownership, simply because it is bicycle. Hence these impacts from vehicle ownership reduction are 

smaller, relative to carsharing and ridesourcing/TNC impacts.   

The analysis of these collective impacts from bikesharing ultimately provides the ingredients for 

forecasting bikesharing impacts within an environment in which a system does not yet exist.  The 

analysis supporting this forecast is illustrated in the sections that follow. 

Bikesharing in the South Bay 
Currently, the Los Angeles region has a growing station-based bikesharing system. The program has 

been active since July 2016. The system currently operates in four regions of the Los Angeles 

Metropolitan region including: downtown Los Angeles, Venice Beach/Santa Monica, Pasadena, and the 

Port of Los Angeles region. This fourth region opened in late-July 2017, consists of 12 stations and is the 

only part of the system that is within the SBCCOG region. Figure 8 shows a map of SBCCOG Metro Bike 

stations as of October 2017. 
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Figure 8. Metro Bike Share Stations in SBCCOG Region as of October 2017 

 

Since bikesharing activity within the SBCCOG is recent, data are not available to illustrate the use of the 

Metro Bike Share in the Port of Los Angeles, Pasadena, or Venice. However, during its first year of 

operation, about 184,000 trips have been taken and nearly 100 percent of those trips have been in 

Downtown Los Angeles. As with the Port of LA stations, the stations in Pasadena and Venice are new 

additions. Trips from these stations were recorded before the official opening of these stations.   

Despite the fact that station activity at stations outside of Downtown Los Angeles is recent, insights can 

still be identified from activity within the existing system operating within downtown. The distribution of 

trip duration data shows that 92 percent of all trips are less than 30 minutes. This distribution of travel 

time per trip during the first year of operation is shown in Figure 9. The experience of Metro Bike Share 

is similar to that of other bikesharing operations. Trips are of relatively short distances. Also, some trips 

may be primarily for entertainment. About nine percent of Metro Bike Share trips were roundtrips, 

while the remaining 91 percent of trips ended at another station.  
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Figure 9. Distribution of Bikesharing Trip Time During First Year of Operation 

 

Impact Estimation Approach 
Trip distance of bikesharing can also be estimated using a variety of methods. Understanding trip 

distances traversed by bikesharing systems are useful for estimating the distances that would be 

displaced as a result of bikesharing. In addition, surveys have evaluated how bikesharing users would 

have traveled had bikesharing not been available. These surveys show that the magnitude of modal shift 

is somewhat contingent on the urban environment in which the system operates. They also show that 

much of the modal shift is away from modes, such as public transit, walking, and personal bicycling--

modes that do not have considerable emissions from increases in marginal travel or use.  Figure 10 

shows a reproduction of a graph from Fishman et al. (2014), which displays the substituted mode from 

surveys of bikesharing users in five different cities.  he results of the graph show that between 75 to 93 

percent of the modal substitution is away from modes, such as public transit, walking, and bicycling 

(Fishman, et al. 2014). That is, depending on the city, between 7 to 25 percent of the modal shift is from 

modes that produce significant emissions from a private vehicle.   

 

41%

23%

13%

7%
4% 3% 1% 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

0
 t

o
 5

5
 t

o
 1

0

1
0

 t
o

 1
5

1
5

 t
o

 2
0

2
0

 t
o

 2
5

2
5

 t
o

 3
0

3
0

 t
o

 3
5

3
5

 t
o

 4
0

4
0

 t
o

 4
5

4
5

 t
o

 5
0

5
0

 t
o

 5
5

5
5

 t
o

 6
0

6
0

 t
o

 6
5

6
5

 t
o

 7
0

7
0

 t
o

 7
5

7
5

 t
o

 8
0

8
0

 t
o

 8
5

8
5

 t
o

 9
0

9
0

 t
o

 9
5

9
5

 t
o

 1
0

0

1
0

0
 t

o
 1

0
5

1
0

5
 t

o
 1

1
0

1
1

0
 t

o
 1

1
5

1
1

5
 t

o
 1

2
0

1
2

0
 t

o
 1

2
5

1
2

5
 t

o
 1

3
0

1
3

0
 t

o
 1

3
5

1
3

5
 t

o
 1

4
0

1
4

0
 t

o
 1

4
5

1
4

5
 t

o
 1

5
0

M
o

re
 t

h
an

 1
5

0

Minutes

Distribution of Trip Time Duration of Metro Bike Share



 

S o u t h  B a y  S h a r e d  M o b i l i t y  A c t i o n  P l a n   42 | P a g e  

Figure 10. Modal Substitution from Bikesharing 

 

A more recent survey of Capital Bikeshare conducted in 2016 in Washington DC asked respondents’ 

modal substitution for their most recent trip (LDA Consulting 2017). It included Uber and Lyft as an 

option, and the authors found that five percent members would have taken a personal vehicle, 14 

percent would have taken Uber or Lyft, and two percent would have taken taxi. So, overall, 21 percent 

of respondents would have taken a mode that entailed travel with a personal vehicle; within the 7 to 25 

percent range shown in Figure 10. The insights of these surveys support the deeper analysis of the 

emission impact that is derived from the activity data. They provide the foundation for identifying the 

emission reduction generated from the broader bikesharing activity data. The surveys cannot tell what 

the modal substitution is for each trip across all system bikesharing activity, and no survey ever could. 

That is, the distribution of trips that substitute directly for the use personal cars is unknown, and 

therefore the total distance traveled by trips that would have been taken is also unknown.   

To address this gap, we can assume that a certain percentage of trips within the activity data substituted 

for a personal car. But it is unknown which trips exactly, this exact distribution in not knowable. But a 

likely estimate can be produced by bootstrapping the draws. That is, we can conduct repeated random 

draws (with replacement) of trips that are assumed to be direct substitutions of travel with personal 

cars. Effectively, the process “guesses” which trips substituted for personal travel and then calculates 

the reduced VMT that would have resulted with that guess of trips. Through many repetitions of this 

process, a distribution of total VMT displaced can be generated to provide insight as to the likely 

emission reduction from direct modal substitution through bikesharing. The size of these draws, in the 

form of the percentage of total trips drawn, can be varied across a range of possible substitution 

percentages, say 7 to 25 percent, to understand what the size of VMT (and hence emissions) reduction 

would be at low and high percentages of personal vehicle modal substitution. These distributions can 

then be reduced to VMT and emissions per trip, which can be used for projections of impacts from 

future systems not yet deployed.   

While bikesharing activity is effectively zero emissions, bikesharing systems have emissions in the form 

of rebalancing operations (as noted earlier). These are operations in which bicycles are moved by 

shuttles to ensure an even distribution of bicycles. Bicycles also need routine maintenance, and so there 

are emissions associated with this cycling of bicycles out of and back into the system. For a fair 
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assessment of emission impacts of bikesharing activity, these operational emissions should be 

considered against the emission reduction caused by modal substitution.   

Data and Assumptions  
We collected bikesharing activity data from the website of LA Metro Bike Share. The system opened in 

early-July 2016, the data available spanned a year from Q3 2016 through Q2 2017. The authors 

geocoded the origins and destinations of all trips and determined the distances on the street network 

for each trip. Based on supporting analyses of system data, we assume that fuel consumption from 

rebalancing operations is between 0.001 and 0.01 gallons per bikesharing trip. For the purpose of this 

analysis, we use 0.005 gallons per trip as a center point estimate of emissions from bikesharing. It is 

suspected that rebalancing operations increase with increased trip activity, and so this metric (or rate) is 

used for producing projections of fuel consumption from bikesharing activity. Data suggest that the total 

miles per trip to re-balance bikesharing bicycles are not large, but the fuel efficiency of those miles is 

comparable to that of a large van--around 13 to 14 miles per gallon. To estimate emission reductions, 

we assume that mode substitution of personal car trips with LA Metro Bike Share is somewhere 

between 7 and 25 percent of all trips during the year of the data observed. 

Results  

Across the entire system LA Metro Bike System, about 178,000 miles were ridden by bicycle during the 

year of data acquired. The range of VMT reduction is shown in Figure 11. The figure shows the linear 

range of the VMT that would be substituted for bicycle, had the given percentage of trips been 

substituted for personal vehicle travel. Around each point are error bars that show the minimum and 

maximum total VMT calculated within each of the 10,000 draws. 

Figure 11. Range of VMT Reduction at Different Rates of Personal Vehicle Substitution 
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One notable feature of Figure 11 is the tightness of the error bars around each point. In fact, the sum of 

VMT from any draw is no more than two percent of from the average. This is the result of the large 

sample from a large population of total trips, but the tightness is remarkable and so is the implication of 

it. It effectively does not matter which trips are assumed to displace personal VMT from the population 

of trips. At the scale of bikesharing trips, any random guess of trips will be within no more than two 

percent of the average of the 10,000 independent guesses. This simplifies the calculation of total VMT 

traveled by bikesharing systems. If seven percent of all trips substituted for personal vehicles, the 

184,000 LA Metro Bike Share trips directly displaced about 12,500 miles of personal vehicle energy 

consumption. If the substitution rate was 25 percent, then about 44,500 miles would be displaced. 

The calculated personal vehicle VMT substitution can be translated into a GHG emission savings per trip. 

We assume that personal VMT not traveled avoids the consumption of gasoline at an average of 23 

miles per gallon to reflect the average fuel economy that this likely exist over the course of the 

forecasting period. The calculation of GHG emissions prevent is derived from the standard assumptions 

converting gasoline emissions to about 9.26 kg per gallon. The result is a range of GHG emissions 

avoided as a function of the percentage of trips substituting for personal VMT. At the same time, 

bikesharing systems do have emissions from operation. This rate has been calculated to be about 0.046 

kg of GHG emissions per trip, which is constant regardless of what mode those trips substitute.     

Figure 12. Sensitivity Analysis of Emission Change from Bikesharing Modal Substitution 

 

This analysis suggests that in this specific case, that if personal vehicle substitution rates are at least 13 

percent of trips, bikesharing in Los Angeles is reducing emissions. The average one-way trip distance in 
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Figure 13. Distribution of One-Way Trip Distance 

 

With an understanding of the potential magnitude GHG emissions impact from bikesharing in Los 

Angeles, we can turn to forecasting impacts from the placement of additional stations in the SBCCOG 

region. While a total of 127 stations are currently available in the LA Metro Bike Share system, only 89 

stations have trips recorded in the available data. This analysis is based effectively on only the 

downtown Los Angeles activity. But across these stations, the average number of departures per station 

is 2,068 over the course of the year. That comes out to about five to six trips per station per day. The 

distribution of departures and arrivals to LA Metro Bike Share stations with more than 1,000 trips during 

the year is shown in Figure 14.
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Figure 14. Distribution of Bikesharing Station Activity 
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The area of the downtown Los Angeles LA Metro Bikeshare station network is estimated to be about 2.8 

square miles, but this depends on how the polygon is drawn exactly. The station density present in 

downtown Los Angeles is estimated to be about 25 stations per square mile. The smaller network 

currently (Fall 2017) in Venice is at a density of about 12 stations per square mile.  This lower density 

may be more in line with what would be expected of a network of bikesharing stations in the lower-

density cities within the SBCCOG region.   

The expansion of bikesharing in the SBCCOG region will provide the true empirical foundation for 

assessing the impact of the system on GHG emissions over time. To forecast the potential of such 

impacts, we can take the bounds from analysis above, apply conservative assumptions to operating 

parameters, and plot the bounds of potential impacts over the forecasted periods. By varying 

performance of the system in terms of number of trips and station density, we can gain an 

understanding of the scope of impact that bikesharing can have annually on GHG emissions within the 

region.   

Forecasting the Potential Impacts of Bikesharing on GHG Emissions  

This section details the basic assumptions applied to the forecast as derived from the analysis above. 

The SBCCOG region is about 140 square miles, and it would take time to build a bikesharing network 

over such a large space. While the region is a high-density urban environment, it is lower density than 

downtown Los Angeles. So, the expected number of trips would be lower, as would the station density. 

For this forecast, we assume a final station density of 12 stations per square mile. Bikesharing only 

works when other stations are nearby, so the area covered by bikesharing would be expected to grow 

contiguously at this or similar density. The average activity in downtown Los Angeles was about 2,000 

trips per station per year. We might more conservatively assume that stations in the SBCCOG region 

achieve 1,000 trips per station per year. This comes out to only 2.7 trips per station per day, and a 

fraction of these trips would substitute for personal vehicle travel. As the system grows, so too may its 

popularity, and the average trips per station per day may increase to levels closer to the downtown Los 

Angeles average. But as a conservative assumption, we consider half this average to be a starting point.   

Growth Scenarios and Impact Forecasts in 2020 and 2035 

Were bikesharing to achieve its maximum size at these specifications, the system would have 12 

stations per square mile over 140 square miles. At 1,000 trips per station per year, a system this size 

would produce about 1.7 million trips annually systemwide. This scale of activity, while large, is already 

achieved in other bikesharing systems operating in other cities. The key variables defining the forecast 

of impacts include the following: 

• The mode substitution rate of trip in a personal vehicle consuming gasoline 

• The usage rate of the station (trips per station per year) 

• The growth rate of the system. 

To achieve full saturation of the South Bay region according to the parameters outline above, the system 

would have to grow from its present size in San Pedro of 12 stations and about 120 bikes to a size of 

1,680 stations and about 14,000 bikes (if ratios observed of stations to bikes are held close to what they 

are today). That is, this is the size of the system if it were to achieve the present day (late-2017) density 

of the network in Venice, California throughout the South Bay region. Achieving this level of coverage 
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would require considerable growth in the system and policy support across all or most cities in the 

region. Also, to get to this size by 2035, the system would have to grow by about 99 stations per year 

and 800 bikes per year. This would constitute an area expansion of about eight square miles per year. 

This growth rate is ambitious, but it is in range of what is achievable with planning and persistent 

execution. Furthermore, it is likely that not every square mile within the SBBCOG region needs to have 

or would accept bikesharing. Some areas may not be suitable for shared bicycle trips, and the growth 

would be better concentrated with high station densities in urban areas. Thus, the final area covered 

may be substantively less than the total South Bay region.   

In this analysis, we present a field of aggregate emission impacts with varying vehicle substitutions rates 

and varying usage rates (trips per station per year). As defined above, we assume that the growth rate 

of the system is 99 stations per year, which would be the expansion rate needed to get to the target 

saturation of 12 stations per mile across 140 square miles. 

To illustrate the scope of the annual impact under these growth and performance assumptions, we turn 

to Figure 15, which shows the range of impacts under the range of personal vehicle VMT substitution 

rates and over the years to 2035. Figure 15 assumes no growth in average station use of this system 

beyond 1,000 trips per year per station. Under these assumptions, bikesharing would be displacing 

about 91 metric tons per year were substitution rates to achieve 25 percent, that is, one in every four 

bikesharing trips would have been taken in a private vehicle of some kind. But if bikesharing use were to 

grow per station modestly at just 0.5 percent per year, the potential impact more than doubles.   

Figure 16 shows how this impact changes with just a modest increase in the growth of station usage, 

keeping all other parameters constant. Were station use to grow at 0.5 percent per year in the SBCCOG 

region, it would reach a level of 2,145 trips per station per year or just six trips per station per day, close 

to the present day average usage per station that is observed in downtown Los Angeles. This achievable 

growth rate would increase the potential impact of an SBCCOG bikesharing system to eliminating 196 

metric tons per year with a 25 percent modal substitution rate. 
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Figure 15. Aggregate Forecasted Annual Emissions per Year with No Annual Usage Growth 

 

Figure 16. Aggregate Forecasted Annual Emissions per Year with 0.5% Annual Usage Growth 
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Figures 15 and 16 shows how the annual impact would evolve under the stated assumptions. However, 

the cumulative impact would be larger. That is, the impacts of bikesharing on emission-reducing 

behavior are annual and year-over-year. Adding these impacts over time more directly show the total 

impact that bikesharing expansion in the SBCCOG region would have on the region. To keep the 

illustration simple, Figure 17 shows the profile of the cumulative impact that bikesharing would have 

within the South Bay region at a 20 percent private vehicle substitution rate (one in five trips), and a 

growth in station usage of 0.5 percent per year, with the system growth outlined above. The forecast 

shows that a growing bikesharing system operating at half the density of the downtown Los Angeles 

system today could eliminate 20 metric tons of GHG emissions by 2020 and just above 820 metric tons 

of emissions by 2035. 

Figure 17. Profile of Cumulative Impact of Potential Bikesharing Growth 

 

 

Table 6 shows the selected cumulative emission profiles forecasted to occur as a result of bikesharing 

growth within the South Bay region. The profile shows the estimated impacts that would occur under 
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outweigh the reductions that would occur due to personal vehicle substitution. However, as noted from 

the research presented above, this level of substitution (which again includes personal vehicles of all 

kinds) is likely to be exceeded in the SBCCOG region. Not surprisingly, the most certain method of 

estimating such rates is to measure them directly, as Los Angeles gains experience through Metro Bike 

Share’s deployment. Under the likely scenarios of substitution and growth, bikesharing provides 

substantive emission reductions over time, simply through trip substitution.   
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Table 6. Selected Cumulative Emission Impact Profiles (in metric tons) from Bikesharing by Year and 
Substitution Rate 

Year Personal Vehicle Substitution Rate 

7% 10% 12% 15% 20% 25% 

2018 -2.1 -0.8 0.0 1.3 3.5 5.7 

2019 -6.1 -2.4 0.1 3.9 10.1 16.4 

2020 -12.1 -4.7 0.2 7.7 20.0 32.4 

2021 -20.1 -7.8 0.4 12.7 33.3 53.8 

2022 -30.3 -11.8 0.6 19.2 50.1 81.0 

2023 -42.8 -16.6 0.9 27.0 70.7 114.3 

2024 -57.7 -22.4 1.2 36.5 95.3 154.2 

2025 -75.3 -29.2 1.5 47.6 124.5 201.3 

2026 -96.0 -37.2 1.9 60.6 158.5 256.4 

2027 -119.9 -46.5 2.4 75.7 198.0 320.3 

2028 -147.5 -57.3 3.0 93.2 243.7 394.1 

2029 -179.3 -69.6 3.6 113.3 296.2 479.1 

2030 -215.9 -83.8 4.3 136.4 356.6 576.8 

2031 -257.9 -100.1 5.2 162.9 426.0 689.0 

2032 -306.1 -118.8 6.2 193.4 505.6 817.8 

2033 -361.5 -140.3 7.3 228.4 597.1 965.8 

2034 -425.2 -165.0 8.5 268.7 702.4 1136.1 

2035 -498.6 -193.5 10.0 315.0 823.6 1332.2 

 

 

Summary and Conclusion of Bikesharing Analysis 
A variety of conservative assumptions were used to generate this analysis in light of unknowns related 

to the future evolution of transportation in the South Bay region and the performance of bikesharing. A 

number of factors could vary. One of the most important factors contributing to the GHG impacts of 

bikesharing is the modal substitution that bikesharing enables. In the extreme case, if all bikesharing 

trips substitute for walking trips, bikesharing would certainly be the cause of an increase in emissions. 

But many empirical studies have shown that this far from the case. In Washington DC, Minnesota, 

Brisbane, Melbourne, substitution rates with personal vehicles of some kind have been found to be 
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much closer to 20 percent. A rate close to this would be expected in more auto-oriented environments, 

where substitution with public transit is less likely. The analysis is also limited to direct substitution 

within the trip. There is another component to the impact of bikesharing that is not captured in this 

analysis related to any broader behavioral change that it may enable within households. A bikesharing 

bike is not a car, and so its substitution for personal vehicle ownership is far less than what can be 

delivered by carsharing or other shared mobility modes. Bikesharing trips are inherently short relative to 

many other trips. But some households may still suppress a vehicle purchase with better access and 

egress to public transit via bikesharing, and these would be added impacts to emission reductions that 

are not captured in this analysis. Overall, the profile for the impact of bikesharing is generally favorable 

toward reducing emissions and achieving these goals will require facilitating the scale in growth to bring 

coverage to large portions (if not all) of the South Bay region by 2035.    

Ridesourcing/Transportation Network Companies (TNCs) 
The impacts of the ridesourcing/TNC services are a subject of intense debate, at present. Ridesourcing 

services, such as Uber and Lyft, function by allowing users to hail a ride via a smart phone app. Users are 

then paired with a driver and vehicle that is active near them. The driver then fetches the user and takes 

them to their desired destination. The user pays the driver via the app. Ridesourcing systems have 

expanded rapidly across the country and globe due to the ease of their scalability and the apparent 

latent demand for their services. 

The advantages of ridesourcing to individual mobility and accessibility are abundantly clear and almost 

indisputable. That is, anyone with a smart phone can from anywhere get anywhere. But the impacts of 

ridesourcing vehicles on the congestion and net GHG emissions are far less clear. The activity of 

ridesourcing vehicles when open for passengers, fetching passengers, and delivering passengers places a 

non-trivial amount of VMT on regional and local roads. Depending on the time of day, ridesourcing 

activity may lead to additional congestion, particularly for trips occurring during traditional peak travel 

periods. The overall GHG emission impacts of ridesourcing are also subject to some uncertainty and 

considerable debate. Through ridesourcing vehicle driving, they inevitably increase emissions via their 

activity. But ridesourcing provides ubiquitous automobility without vehicle ownership and thus enable 

some households to become carless or to otherwise remain carless, thereby reducing personal vehicle 

ownership. This reduction in personal vehicle ownership, either through vehicle shedding, where 

households get rid of vehicles they own, or via vehicle suppression, where households do not acquire a 

vehicle that they would otherwise need, can render significant reductions in emissions, as the household 

relationship with the personal vehicle fundamentally changes. As with carsharing, households save 

considerable fixed costs from the avoidance of vehicle ownership but then incur higher marginal costs 

from driving. This encourages more judicial use of the personal vehicle for trips, commuting by non-SOV 

means, and other modal shift that can eliminate thousands of miles of personal vehicle driving and 

enables some to reduce their emissions. The core question at hand is whether the balance of additional 

driving by ridesourcing vehicles exceeds or is less than this avoided driving caused by reduced personal 

vehicle ownership. As with carsharing, measuring impacts from ridesourcing services involves the 

challenge of measuring the impact of things that do not happen as a result of their presence.   

To evaluate this question, a few studies have sought to shed light on the driving and behavioral change 

that occurs as a result of ridesourcing activity. These studies have advanced a number of different 

methodologies and data sources to shed light on the key question regarding net emissions. Because 
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behavioral change is central to the emission reductions that ridesourcing can facilitate, studies that 

address questions pertaining to impacts on VMT employ surveys of some kind. Other studies stay 

focused on the VMT increases associated with ridesourcing activity, drawing from aggregate activity 

data from sensors and other sources. No study to date has applied both types of data to address the 

question over a large metropolitan region.  

The impacts of ridesourcing are likely to evolve over time. Ridesourcing has overlaid its services onto the 

transportation network, and this inevitably has led to a modal shift away from public transit, walking, 

and bicycling among some users. This has been documented by all studies, to date, except one (Feigon 

and Murphy 2016). Regardless of their net impact in the present day, the nature of ridesourcing 

interfaces with transportation systems may shift as systems more formally connect to public transit or 

even substitute for key operations like bus routes with low use, acting as formal feeder services to rail 

stations or provide paratransit mobility with great efficiency. These more formal interfaces may improve 

mobility in support of public transit and may also yield additional emission reductions in delivering such 

services more efficiently and via pooling.   

To date, there is a limited, but growing understanding of the nature of the impact from ridesourcing on 

transportation and emissions (Schaller 2017) (Henao 2017) (Rayle, et al. 2016). As studies continue to 

emerge and data become more abundant, policy measures and recommendations on system integration 

may support improvements in operating efficiencies industry wide, not just for ridesourcing themselves. 

While many challenges remain, these changes may yield better mobility and may also enable behavioral 

changes among the public that reduce overall emissions. Achieving these broader aims will take a 

coordination of understanding from research and experimentation with pilot projects that demonstrate 

new applications and deliver lessons learned for future development. Further, convergence with 

electrification and automation could lead to greater efficiencies, reduced costs, and emission reductions 

between today and 2035.  

Summary and Conclusion of Technical Analysis 
The results of this section illustrate the potential of shared mobility to reduce transportation emissions 

in the South Bay region. Shared mobility has grown into a global industry that is now part of the 

transportation landscape within major cities across the country. Carsharing led the development of this 

industry in North America, and today carsharing has evolved into different forms that are distinguished 

by business models and system design (e.g., station-based, free-floating, etc.). Research over many 

years and across many regions has shown that carsharing and bikesharing reduce emissions through 

reduced vehicle ownership, behavioral change, and modal shift. The magnitude of these impacts varies 

significantly based on the design and environment in which the systems operate. Forecasting these 

impacts is most appropriately done by specifying a range of impacts that are plausible. The plausibility of 

impacts is defined by the likely rate of growth that is achievable during the forecast period as well as the 

range of impacts that are possible for those systems. For carsharing, the technical analysis found the 

following high-level results: 

 

• If carsharing membership started at 500 (through promotion and launch events) and grew at an 

aggressive, but historically plausible rate of 35 percent a year, membership could reach 1,230 

members by 2020. A likely upper bound of 2020 carsharing membership would be 4,000 active 

members (by doubling each year). 
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• The sensitivity analysis explored a range of VMT reductions from four to 30 percent at the 

minimum (500) and maximum (4,000) levels of membership by 2020. The minimum resulting 

GHG emission reduction was estimated at 82 metric tons per year (at a four percent reduction 

across? 500 members), and the maximum was found to be 4,928 metric tons per year (at a 30 

percent reduction across? 4,000 members). The average of all estimates was a reduction of 

1,571 metric tons of GHG emissions per year by 2020. This is about equivalent to 2,500 active 

members making a 15 percent reduction in their total annual driving.   

 

• For 2035, the plausible membership levels evaluated are larger, ranging from 2,000 to 24,000 

members, the upper bound of which is achievable with a membership growth rate of 24 percent 

a year.   

 

• Under the same range of VMT reductions, the minimum resulting GHG emission reduction was 

estimated to be 297 metric tons per year (at a four percent reduction across? 2000 members), 

and the maximum was found to be 26,768 metric tons per year (at 30 percent, 24,000 

members). The average of all estimates was a reduction of 5,688 metric tons of GHG emissions 

per year by 2035. This is about equivalent to 10,000 members making a 15 percent reduction in 

their total annual driving.  

With bikesharing, the technical analysis modeled system growth given assumptions of station density 

and assumed growth rates in infrastructure and usage. Bikesharing has members like carsharing, but a 

fair share of activity is also conducted by casual members, requiring a slightly different approach to 

impact forecasting. A range of substitution rates with personal vehicles were considered along with an 

estimate of emissions generated by the logistical operations of bikesharing systems. For bikesharing, the 

technical analysis found the following high-level results: 

• To achieve a station density of about 12 stations per square mile over the entire South Bay 

region (about half the density of the present system in Downtown LA), bikesharing would have 

to grow by 99 stations per year and 800 shared bikes per year.   

 

• The average activity per station in downtown Los Angeles was about 2,000 trips per station per 

year. The South Bay region is assumed to achieve 1,000 trips per station per year (or just 2.7 

trips per station per day). 

 

• Personal vehicle substitution rates (including taxis, ridesourcing, personal vehicles, etc.) should 

be about 12 percent or higher for bikesharing to reduce emissions. Since operating a bikesharing 

system produces emissions, and those emissions scale with activity (given present day 

operations). Previous research on other systems suggests that such substitution rates are safely 

above this for most cities, especially those that are more auto oriented. 

 

• Assuming a 20 percent personal vehicle substitution rate and a growth in trips per station of 0.5 

percent a year, an expanding bikesharing system in the South Bay region could eliminate 20 

metric tons of GHG emissions by 2020 and about 820 metric tons by 2035. 
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These measures summarize the achievable impacts that carsharing and bikesharing could have in the 

South Bay region given present system sizes and plausible growth and impact rates over the forecasted 

time frames. Carsharing and bikesharing are the longest running shared mobility modes in North 

America and thus are the most studied. More recently, newer forms of shared mobility, such as 

ridesourcing, microtransit, and others, have significantly expanded the scope of the shared mobility 

ecosystem. The impacts of ridesourcing are currently a subject of intense study, and microtransit 

systems are now providing new opportunities for research and experimentation through pilot projects. 

While the range of current system impacts are still being evaluated, policy recommendations can still be 

formulated to enhance their integration and support of existing public transit systems. In the section 

that follows, such measures and strategies are presented and discussed.   
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Section 3: GHG Reduction Measures 

Shared mobility can help SBCCOG members directly and indirectly achieve its climate action targets by 

reducing vehicle dependency and use (e.g., lower vehicle ownership and reduced VMT; increasing the 

use of some alternative modes of transportation (e.g., walking, biking); reducing fuel consumption; and 

raising environmental awareness. As noted in the preceding technical analysis, the extent and 

magnitude of GHG reductions from shared mobility services will vary depending upon user adoption and 

overall market penetration.  

While existing experience with shared mobility in the South Bay is rather limited (car2go launched in 

2014 and closed a year later), in order to reach SBCCOG’s climate action goals, member cities will need 

to ambitiously leverage shared mobility to shift trips to zero emission, higher occupant, shared modes. 

For example, South Bay cities would have to increase its bikesharing system from 120 bicycles today to 

14,000 bicycles by 2035 (by comparison New York City’s Citi Bike had 8,000 bicycles as of September 

2016).  

This section is intended to provide strategies for how South Bay governments and public agencies can 

support the expansion of shared mobility services in order to maximize user adoption and market 

penetration to the greatest extent possible. The strategies in this section can aid member cities in 

achieving their climate action targets, although more research may be necessary to quantify the specific 

greenhouse gas (GHG) reduction impacts based on program or policy implementation. Many of these 

multi-disciplinary strategies emphasize an increase in shared mobility, multi-modal transportation, and 

active transportation modes (i.e., walking, biking). The potential for these strategies to reduce vehicle 

miles traveled (VMT) and improve accessibility (through more modal options and shared mobility) is 

beneficial not only for the environment but achieving other public policy goals, such as economic 

development, healthy communities, and environmental justice.   

This section identifies eleven overarching strategies that could be used to leverage shared mobility 

services to achieve climate action targets. Each strategy defines actions, responsibilities, and 

performance indicators to achieve each GHG reduction strategy. Figure 18 provides a visual overview for 

how each of the strategies, actions, responsibilities, and performance indicators are presented in the 

following sections. These mobility service strategies can aid SBCCOG in leveraging the positive social and 

environmental impacts of shared mobility to increase infrastructure efficiency, mitigate congestion and 

air pollution, and incorporate shared mobility into future planning and policy decision making. Actual 

emission reductions will depend on innovative technologies being deployed, behavioral adoption, the 

combination of the implementing actions that are pursued, and the amount of effort and resources that 

are dedicated to the challenge. 
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      Strategy Number           Strategy 

MS-1  
 

MS-2  
 

MS-3  
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MS-5  
 

MS-6  
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MS-11  
 

 

 

 

 

Figure 18. GHG Reduction Strategies Structure 

Strategy IMS-1:  
 

 Action Responsibility Performance 
Indicator (if 
available) 

MS-1.1    

MS-1.2    

MS-1.3    

MS-1.4    

Strategy Number: The first three letters refer to the action area (Innovative 

Mobility Services), the number refers to the strategy, and decimal numbers 

refer to specific actions.  

The Strategy description defines the overarching policies and goals that South 

Bay jurisdictions can undertake to accomplish its GHG emission reduction 

goals.  

Actions define the approach to be implemented either through voluntary 

actions, incentives, mandates, infrastructure projects, outreach efforts, 

strategic planning, or the zoning code. Actions identify specific steps that a 

jurisdiction can take to implement each strategy. The description may also 

provide important background information describing ongoing activities to 

put the measure in context, some rationale, and policy direction. Additionally, 

some descriptions may provide detailed guidance that can be used in action 

implementation.  

Responsibility identifies responsible agencies/departments for each action. 

Performance Indicators enable staff, member agencies, and the public to 

identify key milestones, track implementation, and monitor overall CAP 

progress.  
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Strategies for Reduction of Greenhouse Gases from Shared Mobility Services 
This section identifies eleven overarching policies and goals that South Bay jurisdictions can undertake 

to accomplish its GHG emission reduction goals. Broadly, these goals include increasing education and 

outreach of shared mobility services; increasing active transportation modal share; reducing VMT and 

GHG emissions through shared mobility services; overcoming equity challenges that could limit the 

adoption of these services; transforming infrastructure to support low carbon, shared, connected, and 

automated mobility; leveraging data and technology to support the growth of these services; and 

improving the understanding of (and mitigating if necessary) the GHG impacts of growing e-commerce 

and urban goods delivery.  

Strategy Number Strategy 

MS-1 Public education about the availability of innovative and shared mobility 
services 

MS-2 Increase bikesharing ridership and walking through incentive programs and 
investment in bikesharing, bicycle, and pedestrian infrastructure and safety 
programs 

MS-3 Reduce VMT through the incorporation of shared modes 

MS-4 Provide infrastructure to support zero and low emission shared mobility 
vehicles (plug-in electric, hybrid plug-in vehicles) 

MS-5 Increase the use of active and shared commute modes with documented 
increases in vehicle occupancy, reductions in VMT/GHG, or both 

MS-6 Expand the use of shared mobility services by overcoming critical equity 
challenges 

MS-7 Ensure shared mobility services support the public transit network  

MS-8 Reimagine public rights-of-way to prepare for an array of shared mobility and 
delivery services, including automated transportation systems 

MS-9 Leverage data and applications to foster the growth and development of 
shared mobility services 

MS-10 Manage the transition toward a shared, electric, connected, and automated 
(SECA) transportation network  

MS-11 Understand and mitigate the GHG impacts of e-commerce and urban goods 
delivery 
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MS-1: Public Education about Availability of Innovative and Shared Mobility Services 
Governments and public agencies can support shared mobility services by providing marketing and administrative assistance. For example, 

municipalities can engage in joint marketing campaigns with service providers and ensure that programs have visibility on public agency 

websites and in newsletters, outreach materials, and press releases. This strategy identifies actions that public agencies can take to support 

public education about the availability of shared mobility services.   

Strategy MS-1:  
Public education about the availability of innovative and shared mobility services 

 

 Action Responsibility Performance Indicator (if available) 

MS-1.1 Initiate education and outreach efforts to provide 
accurate information about travel options, how to use 
them, and how much they cost to support informed 
traveler choices. Using a combination of Internet 
resources, social media, mobile apps, ambassador 
programs and neighborhood events, this initiative 
aims to educate local residents and employees about 
the cost, convenience, and availability of innovative 
mobility services in the South Bay sub-region. As part 
of these outreach efforts, public agencies should use 
social media and direct marketing to major employers 
and educational, tourist, and cultural centers that 
generate demand for automobile trips. This is key to 
bridging information gaps about shared mobility, 
pooled options, public transportation, and active 
modes 

Transportation 
Management 
Associations, Major 
Employers, and 
Education/Tourist/Cultural 
Centers 

• Development of corporate engagement 
and incentive programs to provide public 
transit access and to encourage employee 
cycling and walking to reduce VMT from 
commuting.  

• Campaign to increase awareness of how 
transportation costs and residential 
location decisions factor into the total cost 
of living. 

• Development of a cost and time of 
commuting map, calculator, and trip 
planning tool that allows users to compare 
the time and monetary costs of various 
transportation alternatives.  

• Single-occupant mode share through user 
surveys, where available 

MS-1.2 Incorporate shared mobility services into 
transportation demand and systems management 
capital improvement and commuter programs 

Municipal Public Works, 
Transportation 
Management 
Associations, Major 
Employers, and 
Education/Tourist/Cultural 
Centers 

• Average daily VMT per capita 

• Average daily vehicle hours traveled (VHT) 
per capita 
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MS-1.3 Promote innovative and shared mobility services in 
high schools, community colleges, and four-year 
colleges and universities by incorporating shared 
transportation services into institutional 
transportation demand management (TDM) 
programs 

Transportation 
Management 
Associations, School 
Districts, Community 
College Districts, and 
Other Public and Private 
Higher Education 
Institutions 

• Single-occupant mode share through user 
surveys, where available 

MS-1.4 Build cross-sector alliances with businesses, 
educational institutions, philanthropic and 
community organizations, and other stakeholders to 
develop innovative mobility services and other 
transportation solutions with co-benefits for the 
environment, public health, mobility, employment, 
and the economy 

SBCCOG, Municipal 
Governments 

• Establish a dedicated staff or volunteer 
position to support innovative mobility 
services engagement, serving as a central 
point of contact coordinating innovative 
mobility services among SBCCOG agencies, 
collaborating on resources, and enhancing 
overall effectiveness in communicating 
environmentally sustainable mobility 
options.  

• SBCCOG will establish regular dialogue 
across its member agencies’ 
communications and outreach staff to 
better coordinate sustainable mobility-
related communications and engagement, 
and to leverage resources. 

• SBCCOG and municipal governments will 
work with businesses and non-profits to 
advance alternative transportation 
priorities. 

 



 

S o u t h  B a y  S h a r e d  M o b i l i t y  A c t i o n  P l a n   61 | P a g e  

MS-2: Increase Bikesharing Ridership and Walking through Incentive Programs and Investments in Bikesharing, 

Bicycle, and Pedestrian Infrastructure and Safety Programs 
A recent study on bikesharing and bicycle safety found that the availability of active transportation infrastructure can have a notable impact on 

the propensity for members of the public to use bikesharing and other active transportation modes (Martin, Cohen, et al. 2016). By incentivizing 

and investing in active transportation infrastructure and safety programs, more people will choose bikesharing (and other active transportation 

modes) that contribute to GHG emission reductions. This strategy identifies actions that public agencies can take to expand bikesharing and 

pedestrian modal share and improve safety for all.   

Strategy MS-2:  
Increase bikesharing ridership and walking through incentive programs and investment in bikesharing, bicycle, and pedestrian 

infrastructure and safety programs  
 

 Action Responsibility Performance Indicator (if available) 

MS-2.1 Consider funding a bikesharing and active 
transportation infrastructure network using 
development fees that are dedicated to 
bikesharing, bicycle, and pedestrian infrastructure 

Municipal Planning, Public 
Works 

• Fund establishment 

• Bikesharing program launch 

MS-2.2 Enhance existing and develop new grade separated 
bikesharing infrastructure (e.g., capping drainage 
canals and channels to provide grade-separated 
bikesharing routes).  

LA Metro, Los Angeles 
County Flood Control 
District, Municipal 
Planning, Public Works 

• Establishment of a capital improvement 
plan and funding sources 

MS-2.3 Enhance existing and develop new non-grade 
separated bikesharing infrastructure (e.g., bicycle 
lanes, bicycle boulevards, complete streets, etc.) 

Caltrans, LA Metro, 
Municipal Planning, Public 
Works 

• Establishment of a capital improvement 
plan and funding sources 

MS-2.4 Incorporate bikesharing into the Safe Routes to 
School Program locally by seeking grant funding 
under the program for applicable projects 

Municipal Planning, Public 
Works 

• Projects funded and completed 

MS-2.5 Work with local bicycle coalitions and other 
stakeholders to establish or expand bikesharing, 
bicycle, and traffic safety education 

Municipal Planning, Public 
Works 

• Longitudinal reduction in bicycle and 
pedestrian accidents and fatalities  

MS-2.6 Review site design criteria in the Zoning Ordinance 
for opportunities to emphasize bikesharing, bicycle, 
and pedestrian amenities and connections between 

Municipal Planning, Public 
Works 

• Zoning Ordinance is revised as necessary 
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and among neighborhoods, commercial areas, 
schools and recreation sites 

MS-2.7 Install peer-to-peer (P2P) bikesharing capable 
lockers at municipal, county, and transportation 
facilities 

Municipal and County 
General Services, LA 
Metro, Amtrak 

• Number of new bicycle lockers 

MS-2.8 Install and upgrade shower and changing facilities 
at municipal and county facilities to support 
bikesharing to work  

Municipal and County 
General Services 

• Upgraded facilities 

MS-2.9 Incorporate innovative and shared mobility services 
into existing and new educational facilities (e.g., 
including bikesharing into school facility design 
guidelines)  

School Districts, 
Community College 
Districts, and Other Public 
and Private Higher 
Education Institutions 

• Scale of Service Availability (e.g., carsharing 
vehicles per student; bikesharing bicycles 
per student) 

MS-2.10 Incorporate innovative and shared mobility services 
into safe routes to school to make it safe, 
convenient, and fun for children to use bikesharing 
as a way to get to and from school 

School Districts, 
Community College 
Districts, and Other Public 
and Private Higher 
Education Institutions 

• Scale of Service Availability (e.g., 
bikesharing bicycles per student) 

MS-2.11 Bring health, transportation, and community 
planners together to develop safe, convenient, and 
complete pedestrian and bikesharing master plans, 
including an inventory of current sidewalks, 
bikesharing facilities and routes, recreational trails, 
and multi-purpose paths, which can be 
incorporated into city general plans and capital 
improvement programs 

SBCCOG, Municipal and 
County General Services, 
LA Metro 

• Completion of an Active Transportation 
Master Plan 

• Establishment of a capital improvement 
plan and funding sources 
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MS-3: Reduce Vehicle Miles Traveled (VMT) Through Incorporation of Shared Modes 
A number of academic and industry studies of shared mobility have documented the impacts of shared modes. A number of these studies 

suggest that shared mobility can contribute to reduced VMT by emphasizing pay-as-you-go transportation costs, higher vehicle occupancies, and 

a reduction in vehicle ownership, which can result in reduced traffic congestion and parking demand and increase the use of other transport 

modes (such as biking and walking) in lieu of car travel. Given the close proximity of SBCCOG to Los Angeles International Airport and the Port of 

Long Beach, increasing vehicle occupancies to and from these major traffic generators may represent an important action. This strategy 

identifies an array of actions that public agencies can take to incorporate shard modes that support reduced VMT.  

Strategy MS-3:  
Reduce vehicle miles travelled (VMT) through the incorporation of shared modes  

 

 Action Responsibility Performance Indicator (if available) 

MS-3.1 Support the viability of mobility hubs through land 
use planning using a range of transportation, 
housing and commercial land use strategies. 
Promote walkable neighborhoods and 
neighborhood centers around mobility hubs and 
the green line (both existing stations and future 
extension) 

SCAG, Municipal Planning • Develop mobility hubs through an 
actionable Implementation plan (including 
a regional definition of shared mobility 
hubs, a hub typology, access hierarchy, 
siting plan, financing, phasing, and other 
implementation considerations), and 
demonstration sites  

• Site-specific planning initiatives 

MS-3.2 Study and consider adjusting transportation impact 
fees to promote multimodal transportation 
infrastructure improvements. Provide impact fee 
reductions for the inclusion of shared modes with 
documented reductions in VMT  

Municipal Planning, Public 
Works 

• Updated fee structure 

MS-3.3 Develop ordinances that incorporate shared modes 
with documented reductions in VMT 

Municipal Planning • Ordinance adoption 

MS-3.4 Prepare a municipal economic development plan 
that promotes shared mobility to reduce employee 
commute trips  

Municipal Planning, Public 
Works 

• Economic vitality and development 
initiatives; incorporation of shared modes; 
improved jobs/housing balance 

MS-3.5 Ensure that development projects contain 
measures that enhance multi-modal transportation 
options 

Municipal Planning, 
Developers 

• Approved site and building plans include 
these measures 
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MS-3.6 Review site design criteria in the Zoning Ordinance 
for opportunities to emphasize shared mobility, 
pedestrian, and bicycle amenities and connections 
between and among neighborhoods, commercial 
areas, schools, and recreation sites. 

Municipal Planning, Public 
Works 

• Zoning Ordinance is revised, as necessary 

MS-3.7 Consider unbundling parking costs as part of TDM 
programs (i.e., require that parking is paid for 
separately and is not included in rent for residential 
and commercial space). By renting or selling 
parking spaces separately, mobility consumers are 
more likely to use pay-as-you-go transportation 
options (such as shared mobility and public transit) 
than private vehicles with high fixed costs.   

Municipal Planning, 
Developers, and Property 
Managers 

• Planning policies include this TDM tool 

MS-3.8 Ensure that development projects share parking 
among uses 

Municipal Planning, 
Developers 

• Approved site and building plans that 
include these measures 

MS-3.9 Plan and implement infrastructure and other 
improvements (e.g., dedicated lanes and signal 
prioritization for shuttles, microtransit, and public 
transit; lighting and public safety improvements) 
that reduce travel times for high-occupancy shared 
modes. A key component of this strategy is to also 
strategically increase supply and capacity of the 
shared modes, mobility hubs, public transportation, 
cycling, and walking.  

Municipal Planning, Public 
Works, Caltrans, LA Metro 

• Projects funded and completed 

MS-3.10 Work with sub-regional, nearby, and adjacent 
regional traffic generators (e.g., Los Angeles 
International Airport (LAX) and Port of Long Beach) 
to increase ridesourcing/TNC/taxi vehicle 
occupancy and reduce ridesourcing/TNC/taxi 
vehicular trips, mandate ZEV fleets, and shift 
vehicular trips to off-peak times, where available. 
Please see the call-out at the conclusion of this 
table for an explanation of how ridesplitting and 

SBCCOG • LAX Arrival and Departure Modal Share 

• Percentage of Peak-Hour Arrivals and 
Departures at Regional Traffic Generators 
(LAX and Port of Long Beach) 

• Implementation of a taxi-sharing policy 
(e.g., taxi priority, lower fares, etc.) at LAX 
and the Port of Long Beach  

• Implementation of a low-emission (or zero-
emission) for-hire service vehicle 
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taxi sharing have the ability to notably reduce VMT 
in the South Bay region.  

requirement for trips originating or ending 
at LAX or the Port of Long Beach  

MS-3.11 Establish transportation surcharges for single-
passenger for-hire vehicle services 
(ridesourcing/TNC/taxi) with an origin, destination, 
or passing through SBCCOG   

Municipal Governments, 
SBCCOG 

• Establishment of a single-passenger for-hire 
vehicle surcharge 

MS-3.12 Establish or expand risk-sharing partnerships to 
encourage the development of carsharing in the 
South Bay sub-region. A public agency can do this 
by using the “subtraction model,” a shared mobility 
operator values the monthly operational cost of 
providing a service at a particular location and then 
subtracts the monthly revenue. If there is a 
shortfall, they can bill the partner. Under this 
model, the risk-sharing partner only pays the cost 
needed to maintain service availability. 

Municipal Governments • Establishment of a risk-sharing partnership 

• Launch (or expansion) of carsharing service 

Reducing VMT Through Taxi-Sharing  

As shared mobility becomes more mainstream and technology continues to evolve, the blending of for-hire vehicle services with 

ridesplitting will likely continue. In addition to ride and fare splitting services, such as Lyft Line and UberPOOL, a number of efforts 

have attempted to increase taxi splitting (or taxi-sharing), such as Bandwagon in New York City. Launched in 2009, Bandwagon 

allows users to “hail seats” using their mobile device, share cabs, and split fares. The Brooklyn-based company claims that the app 

contributes to shorter taxi lines, reduced wait times (when a user at the end of the line is paired with a passenger at the front of 

the line), and cost savings of up to 40 percent per cab ride. Santi et al. 2014 studied New York taxi trips in 2011 found that taxi 

sharing could reduce taxi trips by an estimated 40 percent and reduce carbon dioxide emissions by 423 grams per mile. In 2010, 

the New York City Taxi and Limousine Commission commenced a one-year pilot program of shared taxis along three Manhattan 

cab routes; the cabs had a discounted per-person flat fare that ranged from three dollars to four dollars (Orsi 2010). The shared 

cabs picked up passengers at designated taxi stands and allowed passengers to get off anywhere along the route during the 

morning commute. The pilot program was praised for making cab sharing more convenient, increasing taxi capacity during a peak 

commute time, providing cost savings to passengers, and reducing GHG emissions over single-fare-rider taxi use (Daigneau 2010). 

Taxi sharing may be able to reduce the number of taxi trips, VMT, and congestion at for arriving passengers at LAX and the Port of 

Long Beach.  
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MS-4: Provide Infrastructure to Support Zero- and Low-Emission Shared Mobility Vehicles 
Given the complex charging issues associated with shared electric vehicles, actions that expand the deployment of charging infrastructure for 

shared mobility is key. The value of these vehicles to consumers and fleet operators can be increased with well-planned and cost-effective 

deployment charging infrastructure for shared mobility. This will increase the number of plugin and plugin hybrid vehicles and accelerate market 

penetration into shared mobility fleets. Given these complexities and challenges, this strategy identifies actions that can accelerate 

electrification for shared mobility.  

Strategy MS-4:  
Provide infrastructure to support zero- and low-emission shared mobility vehicles (plug-in electric, hybrid plug-in vehicles) 

 

 Action Responsibility Performance Indicator (if available) 

MS-4.1 Consider incentives and requirements to install EV 
charging stations for carsharing in parking lots for 
new development and substantial 
remodel/addition of existing buildings 

Municipal Planning • Number of charging stations, compressed 
natural gas (CNG), and fuel cell (hydrogen) 
infrastructure 

MS-4.2 Require pre-wiring of buildings to accommodate 
electric vehicle carsharing charging 

Municipal Planning • Building Ordinance is revised as necessary 

MS-4.3 Increase the number of shared EVs in municipal 
fleets 

Municipal Planning, 
General Services 

• Fleet fuel savings  

• Number of alternative fuel vehicles, 
charging stations, and CNG/fuel cell 
infrastructure 

MS-4.4 Encourage the electrification of commercial fleets 
and point-to-point mobility service providers (e.g., 
airport shuttles, ridesourcing/TNCs/taxis, etc.) 

SBCCOG, Municipal 
Governments 

• Implement ZEV requirements for 
commercial fleets and point-to-point 
mobility service providers operating within 
the South Bay sub-region.  

• Local Ordinance is revised as necessary 
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MS-5: Increase the Use of Active and Shared Commute Modes with Documented Increases in Vehicle 

Occupancy, Reductions in VMT/GHG, or Both 
Because active, shared, and pooled transportation modes reduce the number of automobiles needed by travelers, it is often associated with 

numerous societal benefits, including reductions in energy consumption and emissions, congestion mitigation, and reduced parking 

infrastructure demand. This strategy identifies an array of actions that public agencies can take to support active modes, increased vehicle 

occupancy and VMT reductions all in support of reduced GHG emissions.  

Strategy MS-5:  
Increase the use of active and shared commute modes with documented increases in vehicle occupancy, reductions in VMT/GHG, or both 

 

 Action Responsibility Performance Indicator (if available) 

MS-5.1 Establish a carsharing program by providing a 
network of conveniently located vehicles for 
members to rent for as little as fifteen minutes. 
This could be done through municipal RFPs to 
solicit services or by establishing and operating a 
service through a particular department (e.g., 
public transit agency, parking authority, etc.) 
Carsharing has been shown to enable members to 
give up one or more of their cars, knowing that a 
shared vehicle is available nearby whenever they 
need it. As a result, a single carsharing vehicle can 
7-13 personal vehicles (depending on the service 
model and local characteristics), freeing up space 
for parking and reducing transportation costs for 
members.  

Municipal General 
Services, Public Transit 
Agency, Parking Authority 

• Establishment of a carsharing program  

MS-5.2 Develop a municipal ridesharing program to 
publicize and expand programs that matches 
carpoolers with similar travel patterns. The 
program could also promote commuter alternatives 
by educating travelers on the benefits of using 
alternative transportation rather than driving alone 
in single-occupancy vehicles. 

Municipal General 
Services, Public Transit 
Agency, Parking Authority 

• Establishment of a municipal ridesharing 
program 
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MS-5.3 Help raise awareness of shared mobility options 
(with documented environmental benefits) by 
including a link on municipal websites 

Municipal Clerks, General 
Services 

• Links established 

MS-5.4 Encourage employers to implement voluntary trip 
reduction measures and consider updating the 
Zoning Ordinance with a trip reduction 
transportation demand management ordinance 

Municipal Planning • Employer participation  

• Zoning Ordinance is revised as necessary 

MS-5.5 Encourage property managers and developers to 
implement voluntary trip reduction measures and 
consider updating the Zoning Ordinance with a trip 
reduction TDM ordinance 

Municipal Planning • Property manager/developer participation  

• Zoning Ordinance is revised as necessary 

MS-5.6 Provide alternative commute programs for 
municipal employees including: carsharing, 
vanpools, emergency ride home voucher, fleet 
bikes, bus passes, and bike lockers for city 
employees who commute to work using alternative 
modes 

Municipal General 
Services 

• Number of bus passes, Number of van 
riders 

MS-5.7 Become a carsharing customer (for both municipal 
fleets and private employee use during non-work 
hours such as lunch) 

Municipal General 
Services 

• Carsharing contract established 

• Fleet fuel savings 
 

MS-5.8 Look for funding sources to implement incentives 
for choosing shared commute modes 

Municipal General 
Services 

• Longitudinal data on “miles saved” and 
number participants 

MS-5.9 Consider the feasibility of additional flexible work 
hours to support employee use of alternative and 
shared commute modes 

All Municipal Departments • Availability of flexible work hours 

MS-5.10 Allocate (or continue to provide) municipal staff 
resources to enhance shared mobility options 

Municipal Planning, 
General Services 

• Staffing levels (e.g., FTEs allocated) 

MS-5.11 Create a Director of Innovative Mobility Services 
responsible for expanding shared and multi-modal 
transportation options 

Mayor or City Manager 
(depending on city 
charter) 

• Establishment of job position 
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MS-6: Expand the Use of Shared Mobility Services by Overcoming Critical Equity Challenges  
Although federal definitions of environmental justice often focus on equity around race, ethnicity, disability, and income, public agencies should 

consider expanding the definition to include additional groups, such as: older adults, un and under-banked, zero-vehicle, single-parent, and non-

English speaking households. By broadening environmental justice considerations, public agencies can expand the market penetration and 

adoption of innovative mobility services that support GHG reductions. 

Strategy MS-6:  
Expand the use of shared mobility services by overcoming critical equity challenges  

 Action Responsibility Performance Indicator (if available) 

MS-6.1 Develop programs that provide low-income access 
to shared mobility and reduce dependency on 
private vehicle ownership 

General Services, NGOs, 
Non-profits, Housing 
Authorities, Private 
Operators 

• Establishment of a program that allows 
low-income users access to innovative 
mobility services (e.g., shared family 
accounts, cash payment, subsidized 
services, etc.) 

MS-6.2 Advance a wide array of payment options to 
improve access to mobility options  

General Services, NGOs, 
Non-profits, Housing 
Authorities, Private 
Operators 

• Establishment of a program that allows 
under- and unbanked users access to 
innovative mobility services (e.g., shared 
family accounts, cash payment, linking to 
third-party accounts (e.g., utilities and 
telecommunications), etc.) 

MS-6.3 Deploy digital equity solutions to ensure everyone 
has access to mobility options 

Private Operators, 
Municipal General 
Services 

• Establishment of telephone or kiosk 
services that do not require a smartphone 
to use mobility options.  

MS-6.4 Ensure innovative mobility services are ADA 
accessible across SBCCOG 

Municipal Attorney • Establishment of an ADA-compliance office 
or manager 

• Establishment of equivalent services and 
programs for non-ADA accessible modes 
(e.g., ridesourcing/TNCs fund on-demand 
paratransit options for people with 
disabilities).  

• Local ordinance(s) are revised as necessary 
to ensure private sector services are ADA 
accessible  
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MS-7: Ensure Shared Mobility Services Support the Public Transit Network 
An emerging body of literature indicates that innovative mobility services can have a complimentary and substitutive effect on public 

transportation ridership depending on the mode, built environment, pricing, quality of public transit service, and a variety of other local factors. 

This strategy includes actions designed to achieve a neutral-to-positive effect on public transit ridership. 

Strategy MS-7:  
Ensure shared mobility services support the public transit network 

 Action Responsibility Performance Indicator (if available) 

MS-7.1 Ensure innovative mobility services complement 
and enhances the public transit system 

Transportation 
Management 
Associations, Public 
Transit Agencies, and 
Municipal General 
Services 

• Public transit and single-occupant mode 
share through user surveys, where 
available 

MS-7.2 Develop integrated innovative mobility hubs to 
seamlessly connect people to and between public 
transit and innovative mobility services 

Municipal Planning • Development of mobility hub concepts into 
key planning documents (e.g., specific, area 
and general plans) 

• Zoning Ordinance is revised as necessary 

MS-7.3 Leverage shared mobility as first-and-last mile 
connections to regional public transit systems to 
increase access, capacity, and efficiency 

SCAG, SBCCOG, LA Metro • Development of public-private partnerships 
with innovative mobility service providers 
with documented impacts of increased 
public transit ridership 

• Implementation of a user survey and 
evaluation program to monitor the impacts 
of innovative mobility services on public 
transit ridership at regular intervals  
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MS-8: Reimagine Public Rights-of-Way to Prepare for Shared Mobility, Delivery, and Automated Transportation 

Systems  
Rights-of-way is a term used to describe the legal passage of people (and their means of transportation) along public and sometimes private 

property (the latter typically through licenses and easements). Public agencies play a critical role in allocating and regulating public rights-of-way 

for shared mobility services. This strategy includes actions intended to manage and enhance the public rights-of-way for shared mobility services 

with documented positive environmental impacts.  

Strategy MS-8:  
Reimagine public rights-of-way to prepare for an array of shared mobility and delivery services, including automated transportation systems 

 Action Responsibility Performance Indicator (if available) 

MS-8.1 Expand the availability, width, and quality of 
sidewalks and streetscapes (e.g., landscaping, 
lighting, stamped concrete etc.) to encourage 
active transportation modes  

Caltrans, LA Metro, 
Municipal Planning, Public 
Works 

• Establishment of a capital improvement 
plan and funding sources 

• Additional linear feet of curb and bicycles 
added 

MS-8.2 Enhance existing and develop new grade and non-
grade separated bikesharing infrastructure (e.g., 
bicycle lanes, bicycle boulevards, complete streets, 
etc.) 

Caltrans, LA Metro, 
Municipal Planning, Public 
Works 

• Establishment of a capital improvement 
plan and funding sources 

MS-8.3 Incorporate shared mobility services into design 
guidelines and site approvals for new projects and 
major renovations. This may include the allocation 
of carpooling and vanpool parking, dedicated (and 
visible) parking for carsharing, and loading zones 
(to accommodate multi-occupant modes such as 
microtransit and shuttles). For example, based on 
existing multi-city analyses of one-way carsharing, a 
carsharing vehicle may reduce GHG emissions by 4-
18 percent per vehicle.1  

Caltrans, LA Metro, 
Municipal Planning, Public 
Works 

• Incorporate revised guidelines into the 
development review and approval process.  

• Zoning Ordinance is revised as necessary 

                                                           
1 For more information on this methodology and potential limitations, please read Martin, Elliot, and Susan Shaheen, 2016. Impacts of car2go on Vehicle 
Ownership, Modal Shift, Vehicle Miles Traveled, and Greenhouse Gas Emissions: An Analysis of Five North American Cities. Berkeley, CA: Transportation 
Sustainability Research Center. Available at http://innovative mobility.org/wp-content/uploads/2016/07/Impactsofcar2go_FiveCities_2016.pdf 
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MS-9: Leverage Data and Applications to Foster the Growth and Development of Shared Mobility Services 
Demographic shifts, improvements in computing power and mapping technology, the use of cloud computing, changes in wireless 

communication, concerns about congestion, and increased awareness about the environment and climate change are changing the way people 

travel. Increasingly, mobility consumers are turning to smartphone apps and data-enabled platforms for a wide array of transportation activities 

including: vehicle routing, real-time data on congestion, information regarding roadway incidents and construction, parking availability, and real-

time transit arrival predictions. This strategy includes actions public agencies can take to leverage data and apps to foster the growth and 

development of shared mobility services.  

Strategy MS-9:  
Leverage data and applications to foster the growth and development of shared mobility services 

 Action Responsibility Performance Indicator (if available) 

MS-9.1 Access, analyze, and monitor data from innovative 
mobility services to ensure positive environmental 
and emissions outcomes 

SBCCOG, Municipal 
Counsel 

• Require innovative mobility services share 
data as a condition for operating within 
SBCCOG jurisdiction.  

• Analyze data (either in-house or through a 
vendor contract) to ensure reductions in 
VMT, GHG emissions, and other 
environmental metrics. Develop policies in 
response to impact studies that encourage 
positive behavior and discourage negative 
transportation behaviors  

MS-9.2. Develop a data sharing policy that includes three 
components: 1) Data Accessibility: Ensure that data 
made available are in an open format that can be 
downloaded, indexed, searchable, and machine-
readable to allow automated processing; 2) Open 
License: Data are available to the public for use; 
and 3) Data Quality and Timeliness: Data are made 
available quickly and high quality for plug-and-play 
end use by developers without requiring extensive 
effort to make datasets usable  

SBCCOG, Municipal 
Counsel, LA Metro, and 
Other Public Agencies 

• Establishment of an Open Data Policy 

• Local ordinances are revised as necessary 

MS-9.3 Establish data exchanges to serve as a repository 
for public and private sector data sets. Data 
exchange(s) should include conditions for 

SBCCOG, Municipal 
Counsel, LA Metro, and 
Other Public Agencies 

• Establishment of a Data Exchange 
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acceptable use that protect private traveler and 
proprietary business data.  

• Local ordinances/internal policies are 
revised as necessary 

MS-9.4 Establish data dashboard(s) that assist SBCCOG 
governments in tracking longitudinal data metrics 
against a baseline (e.g., modal split, app modal 
share, etc.) 

SBCCOG, Municipal 
Counsel, LA Metro, and 
Other Public Agencies 

• Establishment of an Internal Data 
Dashboard 

• Local ordinances/internal policies are 
revised as necessary 

MS-9.5 Support “Smart Cities” to facilitate secure data 
flows between connected vehicles, sensor 
infrastructure, personal devices, and community 
digital devices  

SBCCOG, Municipal 
Counsel, LA Metro, and 
Other Public Agencies 

• Local ordinances/internal policies are 
revised as necessary 

MS-9.6 Inventory existing Information Communications 
Technology (ICT) assets, gaps, and future ICT 
infrastructure needs to respond to changes in the 
transportation network. Establish data sharing 
standards and create data handling and privacy 
standards for transportation services  

Municipal General 
Services and Other Public 
Agencies 

• Completion of an Information 
Communications Technology (ICT) 
Assessment 

• Establishment of data sharing, handling, 
and privacy standards 

MS-9.7 Develop a Mobility on Demand (MOD) platform 
that enables an open marketplace for mobility 
aggregation apps to compete and meet customer 
needs.  

SCAG, SBCCOG, LA Metro, 
and Other Public Agencies 

• Establishment of a mobility marketplace 
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MS-10: Manage the Transition Toward a Shared, Electric, Connected, and Automated (SECA) Transportation 

Network 
Technology is changing the way we move, which is in turn is reshaping cities and societies. The integration of transportation modes, real-time 

information, and instant communication and dispatch – all possible with the click of a mouse or a smartphone app – is redefining ‘auto mobility.’ 

Rather than rendering cars obsolete, the convergence of on-demand shared travel, automation, and electric drive technology will ensure that 

vehicles retain their fundamental importance. Automation will make the car more cost effective, efficient, and convenient – especially when 

shared. This strategy includes a series of actions that will allow public agencies to support policies to manage the transition to a future shared, 

electric, connected, and automated (SECA) transportation network.  

Strategy IMS-10:  
Manage the transition toward a shared, electric, connected, and automated (SECA) transportation network 

 Action Responsibility Performance Indicator (if available) 

MS-10.1 Establish policy guidance that supports the 
sustainable deployment and adoption of shared, 
electric, connected, and automated (SECA) 
vehicles 

SBCCOG, Municipal 
Governments, LA Metro, 
and Other Public Agencies 

• Establishment of policy guidance that 
supports high-occupant SECA deployments 
and discourages zero- and single-occupant 
vehicles  

• Develop and adopt a preliminary 
Automated Mobility Policy ordinance and 
require annual updates to reflect changes 
within the automated mobility industry  

• Establishment of policy guidance and 
design guidelines to manage the transition 
from human driving to automated systems 

• Establishment of a capital improvement 
plan and funding sources 

MS-10.2 Use pilots and evaluations to manage the shift 
toward automated transportation and understand 
impacts  

SBCCOG, Municipal 
Governments, LA Metro, 
and Other Public Agencies 

• Establishment of pilots and evaluations to 
understand the impacts of SECA vehicles  

• Shared mobility (by mode), electric 
mobility, public transit, and single-occupant 
mode share through user surveys, where 
available 
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MS-10.3 Promote shared and electric mobility services.  SBCCOG, Municipal 
Governments, LA Metro, 
and Other Public Agencies 

• Develop and adopt a policy framework and 
permit program that promotes and enables 
electric vehicle charging in the public 
rights-of-way  

• Develop and execute a campaign to provide 
decision makers and the public 
opportunities to drive an EV and 
experience its benefits  

• Aggregate and incentivize bulk purchases of 
EVs for fleet, carsharing, or individual use 
to drive prices lower 

• Work with local automobile dealerships to 
increase electric vehicle stock and improve 
training and incentives for EV sales 

• Work with utilities to provide time-of-use 
pricing and utility programs to incentivize 
EV charging during off-peak hours 

• Shared mobility (by mode), electric 
mobility, public transit, and single-occupant 
mode share through user surveys, where 
available 

MS-10.4 Strategically site EV fast charging infrastructure at 
mobility hubs to encourage electric shared 
mobility 

Municipal Planning, Public 
Works 

• Incorporate into Mobility Hub 
Implementation Plan(s) 

MS-10.5 Expand passenger loading zones where shuttles, 
microtransit, and multi-occupant ridesourcing 
vehicles can pick-up and drop-off passengers. 

SBCCOG, Municipal Public 
Works, LA Metro, and 
Other Public Agencies 

• Review of existing public rights-of-way 

• Local ordinances/internal policies are 
revised as necessary 

MS-10.6 Support the development of accurate digital maps 
of the roadway environment. These maps would 
include fine grained road details beyond just road 
segment connectivity (existing navigational maps). 
This should include both the collection and 
verification of map data and methods for the 

SCAG, SBCCOG, Municipal 
Public Works 

• Development of 3D point-cloud survey 
techniques and sensor fusion to support 
the visual and point-cloud/image 
classification of South Bay sub-region 
roadway details 

• Development of data scaling and rotation 
tools to allow the matching of real-time 
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efficient storage and dissemination of the data, 
preferably in real time. 

point cloud data to “mapped data” taken 
from similar location but from different 
direction or view angles 

MS-10.7 Research accurate predictive models of driver and 
vehicle behavior in an automated vehicle/public 
transit environment  

SCAG, SBCCOG • Development of behavioral “rules” that 
allow the accurate prediction of near term 
future behavior in a variety of driving 
situations 

• Classification of driving situations and study 
driver behavior in these situations across a 
wide range of driver types 

• Incorporation of findings into 
transportation planning models (regional 
and municipal). 

MS-10.8 Implement a public transit and shared mobility 
idle emission reduction policy, requiring idle 
buses, shuttles, for-hire vehicles, and other 
services to power down when not transporting 
passengers 

SBCCOG, Municipal 
Governments  

• Local ordinances/internal policies are 
revised as necessary 
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MS-11: Understand and Mitigate the GHG Impacts of E-Commerce and Urban Goods Delivery 
The role of innovative goods movement is equally important to climate action planning. In recent years, consumption choice is disrupting trip 

generation and travel behavior. Consumption choice is the recognition that digital and goods delivery can serve as substitutes for person trips to 

access goods and services. A change in a traveler’s main trip chain components could be notable, altering the way people experience travel 

overall, including vehicle ownership and use. While a growing population will continue to increase demand for passenger travel, several 

consumption trends are likely to contribute to a dramatic increase in goods-related trips across the entire transportation network. An overbuilt 

retail marketplace, changing consumer preferences, the growth of online shopping and service delivery, failing anchor retailers, and rising 

interest rates are changing the way people consume goods (Krisiloff 2016) (Petersen 2017) (Nielsen 2015). Across the country, strip malls and 

shopping centers are adjusting to these trends. Emerging courier services have the potential to disrupt and increase VMT from delivery activities. 

The growth potential of goods delivery VMT is not solely limited to the growth of e-commerce. The increasing availability and affordability of 

emerging courier services may contribute to a growing array of service providers with their own delivery fleets. While the impacts of the growth 

of urban goods delivery are not fully understood, this strategy encourages public agencies to study the impacts and support the electrification of 

these services, when feasible.  

Strategy IMS-11:  
Understand and mitigate the GHG impacts of e-commerce and urban goods delivery 

 Action Responsibility Performance Indicator (if available) 

MS-11.1 Conduct a study of the impacts of e-commerce 
and urban goods delivery on GHG to understand 
whether the growth of delivery services has a 
positive, negative, or neutral impact on VMT and 
GHG emissions 

SCAG, SBCCOG, LA Metro, 
and Other Public Agencies 

• Net impact on VMT 

• Net impact on GHG emissions 

MS-11.2 Encourage the electrification of existing and future 
goods delivery technologies to mitigate potential 
future GHG impacts  

Municipal Governments • Incentives for electric delivery vehicles (or 
robots) 

• Local ordinances/internal policies are 
revised as necessary 

IMS-11.3 Support the development of efficient urban goods 
delivery and innovative goods delivery 
technologies that reduce the need for vehicular 
trips 

Caltrans, LA Metro, 
Municipal Planning, Public 
Works 

• Establishment of a capital improvement 
plan and funding sources 
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Section 4: Research Agenda 

A number of social, environmental, and behavioral impacts have been attributed to shared mobility, and 

an increasing body of empirical evidence supports many of these relationships—although more research 

is needed (Cohen and Shaheen 2016) (Shaheen, Cohen and Zohdy 2016). Understanding the roles and 

impacts of shared modes can help MPOs and member agencies in leveraging the positive impacts and 

taming negative impacts to achieve planning and public policy goals: mitigating congestion, reducing 

vehicle miles traveled, improving air quality, achieving climate action targets, and providing mobility 

access to underserved populations, such as older adults and people with disabilities (Cohen and 

Shaheen 2016). While impact studies on carsharing and public bikesharing are fairly extensive, the 

impacts of newer service models and emerging modes, such as microtransit, scooter sharing, 

ridesourcing, and courier network services are less studied and understood. Additionally, shared 

mobility impacts tend to vary based on an array of local factors such as congestion, costs of driving, 

quality and availability of public transportation services, the built environment, and others. As such, 

more local and regional impact studies of all shared modes are necessary to more fully understand their 

impacts on the transportation network, air quality, and greenhouse gas emissions in the South Bay 

region. This section recommends five areas that SBCCOG should consider researching to enhance local 

and regional understanding and estimation of shared mobility impacts.  

SBCCOG’s Shared Mobility Climate Action Research Priorities  
This research plan presents research gaps that should be considered for analysis over the next three to 

five years to help identify, evaluate, monitor, and mitigate GHG emissions from shared modes and 

leveraging shared mobility to mitigate GHG emissions from the broader transportation sector. Key 

research themes include:  

• Monitoring and Projecting GHG Emissions: Improve methods and indicators for 

monitoring the positive and negative impacts of shared mobility.  

• Reducing GHG Emissions: Investigate the multiple ways that shared mobility can help 

SBCCOG achieve climate goals related to emissions reductions from the transportation 

sector. Special consideration should be given to the convergence of shared, electric, 

connected and autonomous (SECA) technologies and understanding consumer 

adoption, use, and behavior.  
• Preparing for Automation: Understand the opportunities and risks associated with both 

shared and privately-owned automated fleets. Inform policymakers and stakeholders 

about how to mitigate climate risks (e.g., zero occupant vehicles) associated with a fully 

automated fleet.  
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Table 7. Research Needs and Research Questions 

Research Need Research Question(s) 

Local and Regional Impacts – There is a need to 

enhance understanding of shared mobility impacts for 

existing and emerging service models. Unstudied 

modes and various results from studied modes have 

raised questions about the impacts of shared mobility 

(e.g., modal split, VMT, public transit, auto 

ownership), regional and site-specific variations, and 

how to plan for shared mobility when the impacts vary 

considerably.   

a. What are the impacts of existing and emerging 

shared modes (e.g., microtransit)?  

b. What are the impacts of shared modes on vehicle 

ownership, VMT, modal choice, and emissions? 

c. What are the impacts of shared mobility on public 

transportation? Does shared mobility complement or 

compete with public transportation and under what 

circumstances/contexts?  

d. What are the impacts of shared mobility on a local 

level? How do these impacts vary across the South 

Bay sub-region based on the built environment, 

urban form, and other localized characteristics? 

Incidental Trips (Carpooling/Vanpooling) – There is a 

need to understand how shared mobility can be 

leveraged to support incidental trips (e.g., existing 

travelers and roadway users spontaneously pair rides 

thereby increasing occupancy and reducing demand).  

a. How can shared mobility support 

carpooling/vanpooling trips?  

b. What types of policies and incentives are needed 

to get people who are already traveling to pick up 

someone in their vehicle? 

Shared Goods Movement – There is very little existing 

literature on the impacts of urban goods movement 

and online deliveries on the transportation network. 

There is a need to understand how the growth of 

online commerce will impact trip generation, VMT, 

and congestion.   

a. What are the impacts of increased urban goods 

delivery on the transportation system, overall?  

b. Does an increase in goods delivery yield VMT/GHG 

reductions and environmental benefits (through 

fewer passenger trips) or does it increase 

VMT/GHG and emissions through more delivery 

trips? 

Connected and Automated Vehicles – There is a need 

to understand the impacts of shared mobility in a 

connected (CVs) and automated vehicle (AVs) future. 

More research is needed on the impacts of connected 

and automated vehicles on energy consumption, GHG 

emissions, and other environmental impacts.  

a. What are the impacts of connected and automated 

vehicles in a shared future (e.g., energy 

consumption, GHG, etc.)?  

CVs/AVs, Occupancy, Vehicle Miles Traveled, and 

Future Scenarios – There is a need to understand the 

potential impacts of CVs and AVs on average vehicle 

occupancy and VMT, both in a privately owned and 

shared setting.  

a. What are the possible shared mobility future 

scenarios that reflect key technological 

innovations, such as AVs, aerial vehicles, drones, 

and robotic delivery? 

b. What are the impacts of CVs/AVs on GHG 

emissions, congestion, and VMT?  
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Section 5: Conclusion 

Shared mobility enables users to gain short-term access to transportation modes on an as-needed basis 

for either passenger trips or goods delivery. The advent of carsharing, bikesharing, ridesourcing, and 

other innovative mobility services is changing how travelers access transportation. In North America, the 

first carsharing and bikesharing programs launched in 1994. Shared mobility services have grown rapidly 

since then. In addition to carsharing and bikesharing, there has been burgeoning activity and new 

launches in P2P carsharing; fractional ownership; bikesharing; scooter sharing; dynamic ridesharing; 

ridesourcing; e-Hail taxi services; microtransit; and courier network services. 

Numerous studies of shared mobility have documented several environmental, social, and 

transportation-related impacts, such as reduced vehicle use, VMT, and GHG emissions in some 

circumstances. Additionally, cost savings and convenience are frequently cited as popular reasons for 

shifting to a shared mode. Moreover, shared mobility may be able to extend the catchment area of 

public transit, potentially playing a key role in bridging gaps in existing transportation networks and 

encouraging multimodality by addressing first-and-last-mile issues relating to public transit access. 

Finally, shared mobility could provide an array of economic benefits, such as increased economic activity 

near mobility hubs and cost savings to users. 

The impacts of carsharing are contingent on a number of factors related to system type that becomes 

available and the number of people that join and actively use the system. Carsharing enables VMT 

reduction by providing people with personal vehicle access in substitution of personal vehicle 

ownership. Most people do not drive carsharing vehicle significant distances, but the change in the cost 

relationship to the vehicle can have significant impacts. Personal vehicles that would have been 

acquired are not, and so people never become habitual drivers, using the vehicle for all their mobility 

needs. Instead, they use carsharing with a portfolio of options, and the result is a significant reduction in 

VMT (and thus GHG emissions) for households that eliminate or avoid a car purchase. While the impact 

for households that do this is significant, they generally constitute a significant minority of the 

carsharing population. The majority of people who use carsharing use it for supplemental mobility and 

use it sparingly, but it does not replace or suppress a vehicle. These people may even drive a little more 

as a result of carsharing than they otherwise would. The measurement of the net effect of these 

opposing activities is important, and nearly all studies find that carsharing results in a net reduction in 

driving. The magnitude of these reductions is context specific not only due to the environment in which 

carsharing operates but also to the type of system deployed. For instance, one-way carsharing and 

roundtrip carsharing have both been found to reduce emissions and vehicle ownership. This forecast 

evaluates a broader range from four to 30 percent reductions in VMT, which have been found in 

previous studies. However, impacts are perhaps more likely to range between a 10 and 20 percent VMT 

reduction within the active population of users.   

Bikesharing is a growing mode within the Los Angeles region. Bikesharing enables point-to-point travel 

with shared bicycles within a network of stations. Bikesharing more directly substitutes for modes of 

travel in local trips. This mode substitution spans all modes including: walking, personal bicycling, public 

transit, on-demand ride services, ridesharing, and personal vehicles. The substitution of these personal 

vehicle modes is one of the main components of emission savings from bikesharing. Since both 

members and casual users employ bikesharing, the analysis of activity data is one of the most effective 
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means to estimate plausible impacts from system operations. While bikesharing activity is zero 

emissions, bikesharing operations do have emissions in the form of moving bicycles around. The net 

effect of these impacts is computed in this forecast, and the emission reduction potential from 

bikesharing is provided using data published by LA Metro Bike Share. Expansion of LA Metro Bike Share 

would likely reduce emissions given the relatively low percentage of all trips that need to substitute for a 

personal vehicle. The magnitude of these changes is contingent on the exact percentage of modal 

substitution and system growth. Higher rates in both will unequivocally increase the impact of 

bikesharing expansion in the SBCCOG region.  

Ridesourcing/TNCs have scaled faster than any other shared mobility mode. The proliferation of these 

services has provided innovative mobility and accessibility to individuals in cities across the globe. The 

impact of these services is a subject of research and rigorous debate, at present day. There are a 

number of studies that suggest that ridesourcing/TNCs may increase congestion, which is a temporal 

issue. Other studies suggest that ridesourcing/TNCs may shift behavior away from public transit and 

other modes. Several studies are underway to evaluate the impact that ridesourcing/TNCs have on 

broader behavior. But to date, there is limited information on the distribution of ridesourcing/TNC 

impacts on vehicle ownership and travel behavior impacts. As information and understanding of 

ridesourcing/TNCs grow and their integration with public transit services is enhanced, the magnitude of 

their impacts will be more completely understood and impact forecasts may become possible. To date, 

however, research is still aiming to gain an understanding of the general impacts of these services and 

how they are distributed in the population. Forecasting impacts as a result of their expansion at present 

may provide misguidance in decision making that can be harmful to policy. Such insights should be 

manifested in the near future as the volume of studies grows and data becomes more available. This 

growing understanding will provide guidance and recommendations on how to best facilitate the 

benefits of ridesourcing/TNCS in a range of land use/built environments, while mitigating identified 

external costs.   

In the future, the growth and mass production of automated vehicles (AVs) will likely impact the entire 

transportation network. The uncertainty associated with AV impacts on VMT, modal shift, and land use 

make these new technologies challenging to model and understand. Although some forms of shared 

mobility will likely remain most common in urban environments, shared AVs could result in notable 

growth beyond cities into suburban and rural locations. While shared mobility holds promise for helping 

achieve transportation GHG emission climate action targets, more research is needed - particularly on 

the city and sub-regional level across the growing ecosystem of shared mobility services. 
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Appendix A: Shared Mobility Service Definitions   

Bikesharing: Users access bicycles on an as-needed basis for one-way (point-to-point) or roundtrip 
travel. Three models have emerged: 1) Station-based bikesharing; 2) dockless bikesharing; and 3) 
hybrid bikesharing systems. In a station-based bikesharing systems, users access bicycles via 
unattended kiosks offering one-way service (i.e., bicycles can be returned to any kiosk) (e.g., PBSC). In 
a dockless bikesharing system, users may check out a bicycle and return it to any location within a 
predefined geographic region. Dockless bikesharing can include business-to-consumer operator (e.g., 
LimeBike) or peer-to-peer systems enabled through third-party hardware and applications (e.g., 
Bitlock, Spinlister). In a hybrid bikesharing system, users can check out a bicycle from a kiosk and end 
their trip either returning it to a kiosk or a non-kiosk location or users can pick up any dockless bicycle 
and either return it to a kiosk or any non-kiosk location (e.g., Social Bicycles).  Bikesharing provides a 
variety of pickup and drop-off locations, enabling an on-demand and very low emission form of 
mobility. The majority of bikesharing operators cover the costs of bicycle maintenance, storage, and 
parking. Generally, trips of less than 30 minutes are included with membership fees. Users join the 
bikesharing organization on an annual, monthly, daily, or per-trip basis.  

Carsharing: Individuals gain the benefits of private-vehicle use without the costs and responsibilities 
of ownership. Individuals typically access vehicles by joining an organization that maintains a fleet of 
cars and light trucks deployed in lots located within neighborhoods and at public transit stations, 
employment centers, and colleges and universities. Typically, the carsharing operator provides 
insurance, gasoline, parking, and maintenance. Generally, participants pay a fee each time they use a 
vehicle. Business-to-consumer carsharing models can include roundtrip (a vehicle must be returned to 
its origin point, e.g., Zipcar); station-based one-way (a vehicle can be driven and returned to/from any 
station, e.g., Autolib); or free-floating one-way (a vehicle can be picked-up and returned anywhere 
within a pre-defined geographic area, e.g., car2go).  

Car Rental: This is a non-membership-based service or company that rents cars or light trucks 
typically by the day or week. Traditional rental car services include storefronts requiring an in-person 
transaction with a rental car attendant. However, rental cars are increasingly employing “virtual 
storefronts,” allowing unattended vehicle access similar to carsharing. Historically, rental cars have 
focused on three different service models: 1) airport-based rental services located at air terminals 
(e.g., Hertz, Avis, National, and others); 2) neighborhood-based rental services (e.g., Enterprise); and 
3) truck-based rental services (e.g., U-Haul, Ryder, and Penske). 

Courier Network Services (CNS): These services provide for-hire delivery of packages, food, or other 
items for compensation. They use an online-enabled application or platform (such as a website or 
smartphone app) to connect delivery drivers using a personal transportation mode. These services 
can be used to pair package delivery with existing passenger trips, serve as dedicated for-hire delivery 
services, or be mixed mode (for-hire drivers can deliver both passengers and packages). These 
services are also referred to as flexible goods delivery (e.g., Roadie). 

e-Hail apps: Smartphone apps that connect for-hire drivers with passengers (e.g., Flywheel). 

Fractional Ownership: Individuals sub-lease or subscribe to access a motor vehicle or low-speed 
mode owned by a third party. These individuals have “rights” to the shared service in exchange for 
taking on a portion of the expense. This could be facilitated through a dealership and a partnership 
with a carsharing operator, where the car is purchased and managed by the carsharing operator. This 
enables vehicle access that individuals might otherwise be unable to afford (e.g., higher-end models) 
and results in income sharing when the vehicle is rented to nonowners (e.g., Audi Unite). 

Microtransit: Transit services that can include fixed route or flexible route services, as well as fixed 
schedules or on-demand service (e.g., Via). 
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Pedicabs: A pedicab is a for-hire service with a peddler that transports passengers on a cycle 
containing three or more wheels with a passenger compartment (e.g., Host). 

Personal Vehicle Sharing: Sharing of privately owned vehicles where companies broker transactions 
among car owners and renters by providing the organizational resources needed to make the 
exchange possible (e.g., online platform, customer support, driver and motor vehicle safety 
certification, auto insurance, technology) (e.g., Turo).  

Public Transportation: Public transportation includes any mass transportation vehicle that charges set 
fares, operates on fixed routes, and is available to the public. Common public transportation systems 
include buses, subways, ferries, light and heavy rail, and high-speed rail. 

Ridesharing: Ridesharing facilitates formal or informal shared rides between drivers and passengers 
with similar origin-destination pairings. Vanpooling consists of 7 to 15 passengers who share the cost 
of the van and operating expenses and may share the responsibility of driving.  

Ridesourcing/Transportation Network Companies (TNCs): Ridesourcing services (also known as 
transportation network companies or TNCs) provide prearranged and on-demand transportation 
services for compensation, which connect drivers of personal vehicles with passengers. Smartphone 
applications are used for booking, ratings (for both drivers and passengers), and electronic payment 
(e.g., Lyft, Uber).  

Scooter Sharing: Users gain the benefits of a private scooter without the costs and responsibilities of 
ownership. Individuals typically access scooters by joining an organization that maintains a fleet of 
scooters at various locations. The scooter operator usually provides insurance, gasoline, parking, and 
maintenance. Generally, participants pay a fee each time they use a scooter. Trips can be roundtrip or 
one way (e.g., Scoot Networks). 

Shuttles: Shared vehicles that connect passengers to public transit or employment centers.  

Taxi Services: For-hire taxi services provide prearranged and on-demand vehicle services for 
compensation through a negotiated price, zone pricing, or a taximeter. Trips can be made by advance 
reservations (booked through a phone, website, or smartphone application), street hail (by raising a 
hand or standing at a taxi stand or specified loading zone), or e-Hail (dispatching a driver using a 
smartphone application). 

Source: Adapted from (Shaheen, Cohen and Zohdy, Shared Mobility: Current Practices and Guiding 

Principles 2016) and (Cohen and Shaheen 2016) 

 


