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Foreword
By Robin Chase

Zipcar co-founder and former CEO, and author of Peers, Inc.: How People and Platforms Are Inventing the 
Collaborative Economy and Reinventing Capitalism.

Transportation is the center of Massachusetts’s success. For residents, it underlies the state’s quality of life, 
determining the cost and friction of getting to jobs, schools, health care, and leisure activities. For business, 
it makes it easy or difficult to attract employees, bring in supplies and to deliver goods and services. 
Transportation is the glue between each and every transaction.

And yet its pivotal role in the state’s economy is undervalued and under-resourced.

This white paper was researched and written by a consortium of people and entities who live and breathe the 
intricacies of the state’s complex and dynamic transportation ecosystem every day. 

Our ecosystem is rapidly transforming through shared mobility, offered by companies like Zipcar, Lyft, and 
Hubway, and new apps for mobile devices.  We expect even more change as driverless cars hit our streets.  

This report offers policymakers a shortcut to tapping into the best transportation minds and their 
recommendations.  It lays out a thoughtful approach to preparing the Commonwealth to make the most of 
these innovations, while ensuring these transportation changes advance our shared goals of economic mobility, 
environmental and public health, and, importantly, climate protection. 

In March, the United States signed on to the Paris Climate Agreement which promises to deliver a net zero 
carbon emissions world by 2050.  This we must accomplish, international agreement or not. If we miss the 
mark, residents of this state, together with the rest of the planet, have little chance for a thriving future economy 
– all resources will be put to battling sea level rise, severe storms and droughts, political instability and climate 
refugees. 

The infrastructure we build over the next four years – transportation, land use, buildings, energy generation – 
will lock in place how Massachusetts residents and business will live and work over the next 30 years. Each and 
every investment we make from now and going forward must assume and conform to a zero-carbon future. Any 
alternative future is untenable and unimaginable.

As a 30-year resident of the state, and co-founder of Zipcar, a company that has role-modeled how we can both 
reduce emissions and enhance quality of life, I’m confident that Massachusetts has what it takes to rise to the 
challenge.
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Innovative mobility technologies and 
services are transforming transportation in 
Massachusetts.

This white paper focuses on three types of innovative 
mobility services:

•	 Information technology services that support 
sustainable modes of transportation, such as real-
time travel information and mobile fare payment 
for public transportation.

•	 Shared mobility services, such as carsharing, 
bikesharing, microtransit, and ridehailing apps 
that provide on-demand access to taxis and 
services such as Lyft and Uber.

•	 Autonomous vehicles, which are the focus 
of intense research and development effort in 
Massachusetts and around the world.

Innovative mobility services are spreading rapidly in 
Massachusetts.

•	 The MBTA was one of the first public transit 
agencies in the United States to provide open 
access to the data needed to construct real-time 
transit apps for smartphones, and also one of the 
first to allow for mobile payment via smartphone 
on commuter rail. Since then, transit agencies 
in Lowell, the Pioneer Valley, Worcester and 
elsewhere have moved to provide real-time 
transit data and the MBTA has joined other 
agencies in exploring new payment options for 
transit. 

•	 Boston-based Zipcar pioneered round-trip 
carsharing in the United States when it launched 
in 2000. Today, Zipcar provides shared vehicles 
in communities across the Commonwealth, while 
newer models of carsharing – including one-way 
and peer-to-peer services – are also taking root.

Executive Summary
The past decade has seen dramatic changes in the 
ways many Massachusetts residents travel. Real-time 
information on traffic and transit conditions is now 
delivered right to our smartphones. Emerging shared 
mobility services – from Uber and Lyft to Zipcar and 
Hubway – have created a new array of daily travel 
options.

And the changes are just beginning. New shared 
mobility services are emerging each year, older 
services are expanding their footprints across 
the Commonwealth, and the most potentially 
transformative change of all – the widespread 
adoption of autonomous vehicles – is growing closer 
by the day.

How are these new technologies and services 
affecting Massachusetts today? How might they 
affect our transportation system, our economy, our 
climate, our environment, and our health and safety 
in the future? And what can we do now to ensure that 
they deliver the greatest possible benefits for the 
largest number of people, without leaving the most 
vulnerable behind?

This white paper reviews the current state of 
innovative mobility in the Commonwealth, explores 
the implications of innovative technologies and 
services for our communities and our transportation 
system, and proposes a public policy framework for 
the integration of these services into our cities and 
towns.

By taking a smart, proactive approach to innovative 
mobility, Massachusetts can build a healthier, more 
equitable and cleaner transportation system – and 
avoid many of the pitfalls that might emerge as 
innovative technologies and services find their way 
into our communities. 
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Congestion – Shared mobility services can reduce 
the number of vehicles on the road, encourage 
people to share rides, and in some cases promote 
the use of low-carbon modes of travel such as 
bicycles. Traditional round-trip carsharing, for 
example, has been shown to remove 9 to 13 vehicles 
from the road for every carsharing vehicle and also to 
deliver significant reductions in vehicle travel in most 
places. Autonomous vehicles provide an opportunity 
to manage vehicle use so as to reduce congestion, 
and may reduce the amount of space devoted to 
parking, creating more space for cyclists, pedestrians 
and amenities like parks and trees. 

Climate and Pollution – A future of shared, 
autonomous and electric vehicles has the potential 
to dramatically reduce greenhouse gas emissions 
by improving the efficiency of the transportation 
system and enabling the integration of smaller, more 
fuel efficient vehicles into the transportation mix. In 
the short run, innovative mobility services can make 
it easier to use public transportation by providing 
accurate, up-to-date information for would-be transit 
users as well as “first-mile/last-mile” connections that 
expand the number of people who can take transit.

Economic Opportunity – By empowering people 
to live car-free or car-light lifestyles, shared mobility 
services can relieve households from the significant 
financial burden of car ownership. Businesses 
and government agencies can also cut costs by 
sharing vehicles and reducing the amount of money 
spent to provide parking. Massachusetts is also 
well-positioned to benefit economically from the 
introduction of autonomous vehicles, given the 
strength of the Commonwealth’s high-tech economy.

Social Equity – Shared mobility services have the 
potential to break down traditional barriers that limit 
access to jobs, schools and opportunities for low-
income people, communities of color, the disabled, 
elders and youth. Ridesourcing services such as 
Uber and Lyft have expanded access to on-demand 
mobility in communities that often struggled with 

•	 Hubway was one of the nation’s first modern 
bikesharing systems when it launched in 2011. 
Since then, it has provided more than 4 million 
trips and is gradually expanding in the Boston 
area.

•	 Lyft, Uber, Fasten and other ridesourcing 
services have grown dramatically in recent years, 
expanding their coverage to wider areas of the 
Commonwealth and adding new options such as 
the potential to share rides with other passengers 
headed in the same direction.

•	 Microtransit companies such as Bridj provide 
service in small buses that conforms to the daily 
demands of passengers. 

•	 New information technology and shared 
mobility services are continuing to emerge, 
creating new possibilities and challenges for the 
Commonwealth.

Automakers and tech companies are working to 
bring autonomous vehicles to the roads soon.

•	 Fully autonomous vehicles are those in which 
technology takes over the tasks of monitoring 
roadway conditions and operating the vehicle 
under all circumstances. The next several years 
will likely see increasing automation of the 
vehicle fleet, as partially autonomous cars hit the 
roads in greater numbers and fully autonomous 
cars are piloted in controlled environments.

•	 Autonomous vehicles may be connected to one 
another or to roadway infrastructure, enabling 
vehicle movement to be coordinated in ways that 
improve efficiency.

Innovative mobility can play a role in 
solving many of Massachusetts’ biggest 
transportation challenges, if intentionally 
shaped by public policy to protect the public 
interest.
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poor taxi service, and smartphone transit apps have 
improved quality of life for those who rely on public 
transportation.

Public Health and Safety – Autonomous vehicles 
hold the promise of dramatically improving 
transportation safety, with the potential to eliminate 
the 90 percent of motor vehicle crashes that are 
caused by human error. By supporting the integration 
of electric vehicles into vehicle fleets, shared 
mobility services can reduce local air pollution, 
improving quality of life in communities.  The shared 
transportation economy also offers the possibility 
of reducing the amount of street and off-street 
space dedicated to cars, which would allow for 
a reallocation of urban and suburban spaces for 
sidewalks and bike lanes.  This would encourage 
more physical activity.

Few of the benefits of innovative mobility 
are guaranteed. Without smart public 
policy, innovative mobility has the potential 
to undermine key societal goals and values.

•	 Shared mobility services might divert some 
passengers from public transportation – reducing 
fare revenues and transit’s base of political 
support. The result could be a downward spiral 
in which transit networks continually weaken, 
leaving those who rely on them for affordable, 
convenient transportation with fewer workable 
options.

•	 The emergence of autonomous vehicles 
could lead to an explosion of vehicle travel 
and resurgence of sprawling development – 
undermining the benefits of automation for 
reducing congestion and greenhouse gas 
emissions.

•	 A transition to autonomous vehicles could reduce 
quality of life in our communities if autonomous 
vehicles are given priority over pedestrians and 
bicyclists, or are implemented in ways that make 
it harder for those who do not use automobiles to 
get around our cities and towns.

•	 Innovative mobility services could perpetuate 
a two-tiered transportation system, with ever-
expanding options for convenient, fast travel 
for the well-to-do matched with declining 
access for others. Current disparities in access 
to some shared mobility services in low-income 
neighborhoods are a cautionary sign.

•	 Governments may face new demands for 
infrastructure investment to accommodate 
autonomous vehicles, arriving at the same time 
we experience declines in traditional sources of 
transportation revenue such as gasoline taxes, 
vehicle excise taxes, and revenue from parking 
meters and tickets.

•	 Transitioning to autonomous vehicles could result 
in the loss of tens of thousands of jobs among 
drivers of trucks, taxis, and school buses, as well 
as other workers in the transportation industry.

To get the most out of innovative mobility 
technologies and services, Massachusetts 
should embrace a set of common-sense 
principles and adopt a series of forward-
looking public policies, including:

•	 Setting goals for mobility to guide integration of 
new technologies.

•	 Using innovative mobility to enhance existing 
transportation networks. 

•	 Encouraging the development of fleets of 
electric, shared and autonomous vehicles that 
serve everyone.

•	 Supporting pilot and demonstration projects.

•	 Providing regulatory and other support for 
autonomous vehicle testing in Massachusetts.

•	 Requiring the provision of selected standardized, 
open data.

•	 Updating transportation models to reflect 
emerging technologies and trends.
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•	 Encouraging regional regulation of taxis and 
coordination of policy around innovative 
mobility.

•	 Limiting zero- and single-occupancy use of 
autonomous vehicles.

•	 Empowering municipalities to maximize the local 
benefits of innovative mobility.

•	 Anticipating innovative mobility tools and 
services in the design and maintenance of public 
infrastructure.

•	 Updating minimum parking requirements and fee 
structures to reflect new mobility models.

•	 Supporting innovative programs to promote 
bicycling.

•	 Adopting pricing policies to discourage a 
rapid increase in vehicle travel following the 
introduction of autonomous vehicles.

•	 Creating virtual pop-up “mobility hubs” to 
support integration of shared mobility modes and 
transit.



What Is 
Innovative 
Mobility? 



11

Rapid advances in technology are changing the way 
Massachusetts residents travel. Innovative mobility 
services use new and emerging technologies to 
transform transportation services that have been 
around for decades – like carpooling or biking 

– and create entirely new transportation options. 
These advances, if harnessed intelligently, have 
the potential to make the Commonwealth’s 
transportation system more efficient, less polluting 
and more equitable, while improving quality of life 
and reducing travel costs.

Innovative mobility can overcome barriers that had 
once prevented people from using sustainable 
modes of transportation, or even accessing the 
transportation system at all. It can make it easier for 
individuals to find the best transportation service and 
route to get where they want to go, to arrange and 
pay for travel, to share rides with others, or – if they 
are currently unable to drive – to gain access to basic 
mobility. In addition, by enabling people to obtain 
mobility as a service, they can reduce reliance on 
private automobiles for travel, reducing driving and 
saving households money.

Not every impact of innovative mobility is inherently 
positive, however. New mobility services often raise 
concerns regarding congestion; access for low-
income people, people of color, or people with 
disabilities; environmental impact; and conflicts with 
existing services and uses of public right-of-way. 
Identifying the positive and negative implications 
of innovative mobility services – and making 
recommendations intended to maximize the benefits 
– is the purpose of this report.

In this report, we address three categories of 
innovative mobility services:

•	 Information technology services that support 
sustainable modes of transportation;

•	 Shared mobility services; and

•	 Autonomous vehicles.

Rapid advances in technology are affecting other 
aspects of transportation as well. Information 
technology is helping drivers to navigate the roads 
and avoid traffic and could enable transportation 
agencies to manage traffic flows more effectively, 
while new technologies such as drones create 
the potential for dramatic transformation in goods 
delivery and perhaps someday even passenger 
transportation.

It is impossible to include in a single white 
paper every current or possible technology 
with the potential to affect transportation in the 
Commonwealth. We invite analysts, policymakers 
and Massachusetts residents to view this document 
as a jumping-off point for further investigation of 
innovative mobility tools and services.

Information Technology 
Transportation systems in the United States and 
around the world are being transformed by 
information technology and open data. Information 
technology can empower users to make smarter 
travel choices, help transportation systems operate 
more efficiently, and encourage shifts toward lower 
carbon travel options. As one study by Deloitte 

Informational screens, such as this TransitScreen in Washington, 
D.C., provide up-to-the-minute data on the location of buses and 
availability of bikeshare docks. 
Credit: Euan Fisk, CC-BY 2.0
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including those without smartphones, TransitScreen 
has installed live-tracking screens with transit 
information in Boston and Cambridge. These screens 
are placed in busy, public places to tell passersby 
when the next bus, shuttle or train will arrive, as 
well as how many bicycles and docks are available 
at the closest bikesharing station.7 The MBTA is also 
moving to increase the number of digital screens in 
transit stations, which provide both real-time transit 
information and a venue for advertising. Additionally, 
real-time information is available for transit systems 
in cities across the Commonwealth, including in 
Lowell,8 the Pioneer Valley9 and Worcester.10 

Electronic payment – New payment technologies 
are making it easier for travelers to use public 
transportation or other shared-use modes of travel. 
In 2012, the MBTA started a program whereby 
passengers can use their smartphones to purchase 
tickets to ride commuter rail.11 Chicago and London 
have contactless card systems for their transit 
networks, allowing transit riders to purchase tickets 
online through an app.12 London’s system also allows 
riders to use Apple Pay on iPhones to easily pay at 
transit stations,13 which is helping reduce the costs 
associated with the authority’s transit card system.14 
The United Kingdom now plans to have a system of 
contactless fare payment for every bus in the country 
by the early 2020s.15 Citing London and Chicago 
as examples, in early 2016, Boston announced it is 
considering switching to cashless payment for the 
whole MBTA system, a program that could launch as 
soon as 2018.16

Multimodal trip planning – New apps are 
being developed that knit the entire transportation 
experience together – helping people get to places 
in the fastest, cheapest, most convenient way 
possible, regardless of the mode. Instead of deciding 
how one will travel and then considering the best 
timing and route, a full array of options is displayed 
side by side in a smartphone app. Multimodal 
apps can help users evaluate different routes based 
on price, traffic, routes, schedules and even the 
opportunity to burn calories. This greatly expands 
the options available and facilitates transit, walking, 

University Press said, “there is no aspect of travel 
that is not being transformed by IT [Information 
Technology].”1

Among the most important technologies reshaping 
transportation has been the smartphone. 
Smartphones as we know them today are less than 
a decade old (the first iPhone was sold in 2007), yet 
they are now owned by about two-thirds of American 
adults.2 Smartphones are powerful transportation 
tools because they are portable, Internet-connected 
and location-aware, enabling people to plan, book, 
and pay for transportation services easily, wherever 
they happen to be, and without the need for advance 
planning.

Among the important information technology 
advances of recent years are:

Real-time information – Real-time information 
apps let riders know when the next bus or train will 
arrive, whether a nearby bikesharing station has a 
bike available, or which means of travel will be the 
quickest, cheapest or even healthiest based on 
current travel conditions. Knowing when the next bus 
will arrive reduces the amount of time riders perceive 
that they must wait, increasing their satisfaction with 
riding transit, and enables transit riders (especially 
those using buses that may come only once or twice 
an hour) to integrate transit more effectively into their 
daily lives. Overall, ridership in Tampa increased an 
average of 2.2 percent on weekday transit routes as a 
result of real-time information,3 while implementation 
of real-time information for buses in New York City 
led to a ridership increase of 2.3 percent on each 
route, with a substantial impact network-wide.4 

Boston was one of the first U.S. cities to make real-
time transit information available to the public via 
smartphone when the MBTA began sharing real-time 
data for buses in 2009.5 Now, there are nearly 100 
apps that allow MBTA riders to find more information 
about their transit trips, including real-time maps 
that offer up-to-date estimated arrival times and 
plot current locations of buses, subways and trains.6 
Seeking to provide travel information to everyone, 
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biking and sharing vehicles.17  Google Maps and 
apps such as Citymapper provide directions from 
Point A to Point B that incorporate several modes 
of travel. More advanced apps such as GoLA in Los 
Angeles and RideTap in Portland provide information 
on a wide variety of transportation services (including 
carsharing and ridesourcing opportunities) and in 
some cases allow users to pay for the services as 
well.18

Shared Mobility
The past decade has seen an explosion of 
technology-facilitated “shared mobility” services. 
Carsharing, bikesharing and ridesourcing services 
provided by transportation network companies 
(TNCs) such as Uber and Lyft enable people to 
travel in urban areas without owning a personal car 
– providing a potentially powerful alternative to car 
ownership as a model of mobility and in some cases 
providing access to mobility for people who are 
currently underserved.

A dizzying array of shared mobility services and 
business models is emerging in Massachusetts and 
many places around the United States, including: 

Carsharing – In 2015, there were nearly 17,000 
vehicles in carsharing systems in the United States, 
used by more than a million members.19 

Traditional round-trip carsharing has been 
exemplified by Boston-based Zipcar, which 
offers cars in reserved parking spots across the 
Commonwealth, including in Williamstown, 
Amherst, Northampton, Springfield, Worcester, 
Salem and Boston. Users can reserve a car online, 
pick up the car from its designated spot, pay for 
the car based on time and distance traveled, and 
return the car to the same spot. Enterprise operates 
a similar program, Enterprise CarShare, which in 
Massachusetts is limited to the city of Boston and 
about a dozen universities throughout the state. 

Round-trip carsharing has recently been joined 
by one-way carsharing, which allows users to 
pick up cars on demand and return them to a 
different parking spot at their destination.  Zipcar 
has launched a station-based one-way program 
(beginning as a pilot in 2014 in Boston, and now 
spreading to Denver, Philadelphia and Los Angeles) 
that allows drivers to drop the car off in any Zipcar-
designated space.20 To facilitate carsharing, the city 
of Boston started a pilot program in 2015 that allows 

The microtransit service Bridj is one of several shared mobility services that have taken root in Massachusetts in recent years. 
Credit: Marcus Baker
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rewards for taking more sustainable transportation 
options. The program has nearly 34,000 members in 
Massachusetts who have made more than 1.5 million 
shared trips.24 These models emphasize the potential 
for riders to save money by splitting gas and other 
costs with other commuters and enabling people to 
travel without owning their own car.

Bikesharing – Technology-supported, station-
based bikesharing is now common in many American 
cities and allows people to check out bikes from 
stations on-demand. Boston’s bikeshare system, 
Hubway, for example, has more than 13,000 annual 
customers and nearly 4 million trips have been taken 
since its launch in 2011.25 In addition, free-floating 
bikesharing, whereby users can find, unlock and re-
lock bikes throughout a city, has now been rolled out 
in several cities, including smaller U.S. cities.

Ridehailing and ridesourcing – Ridehailing 
services enable a person to summon a ride from his 
or her cell phone on demand, either via traditional 
taxi or via a ridesourcing service provided by a 
transportation network company (TNC) such as Lyft 
or Uber. In recent years, ridehailing services have 
begun to incorporate elements of ridesharing, in 
which a single vehicle serves more than one rider 
at a time. Ridesourcing companies report that up to 

charsharing companies to reserve one of 80 parking 
spots in public lots and at curbs as designated 
parking for shared mobility vehicles.21

Car2Go, a company offering free-floating one-way 
carsharing, in which vehicles can be returned to 
any legal parking spot within a certain zone of the 
city, operates in 15 metro areas in North America. 
Finally, in peer-to-peer carsharing services like Turo, 
technology enables individuals to share their private 
cars with one another. Hundreds of car owners across 
Massachusetts have their cars listed on Turo’s website 
for rent.22

Ridesharing – Ridesharing (including traditional 
carpooling) allows people going to destinations 
along a shared route to travel together, thereby 
eliminating a duplicative car trip. Technology makes 
it easier for potential drivers and riders to find one 
another. The company Zimride facilitates ridesharing 
between people who work for the same employer 
or attend the same school, like Harvard University 
or Boston Children’s Hospital. Transportation 
management associations also work with commuters 
to make ridesharing connections. In Boston, A 
Better City Transportation Management Association 
partners with the MassDOT through NuRide, which 
facilitates carpooling.23 NuRide members gain 

Boston was one of the first cities in the United States to implement modern bikesharing with the launch of Hubway in 2011. 
Credit: David Van Horn, CC-BY 2.0
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50 percent of Lyft and Uber trips in San Francisco26 
and 30 percent of Lyft trips in New York serve more 
than one passenger.27  A recent third-party study of 
ridesourcing in San Francisco found that half of all 
ridesourcing trips carry more than one passenger, 
though that may be partly due to the heavy use 
of ridesourcing apps for social trips, which are 
frequently taken along with friends.28

Microtransit – “Microtransit” services provide 
shared rides in vehicles larger than a traditional cab 
and that are owned by the service operator, not a 
private individual. Services such as Boston-based 
Bridj provide transportation to multiple passengers, 
with routes informed by the origins and destinations 
of the riders, often communicated through a 
smartphone app. Chariot is a microtransit service 
that operates passenger vans on fixed routes in San 
Francisco, with the routes determined in part through 
crowdsourcing.29 In Boston, Bridj provides rapid 
connections between areas of the city that aren’t 
directly connected with transit. Riders use an app to 
show where they’re coming from and where they’re 
going and to purchase a ticket on a 14-passenger 
bus for fares ranging from $2 to $6. The app gives 
users a pick-up spot where other passengers meet 
to board the van.30 The microtransit service Via, 
currently operating in parts of Manhattan and 

Chicago with plans to expand to Boston,31 matches 
multiple passengers with similar destinations in a fully 
dynamic ridesharing system, with travel provided by 
professional drivers.32

By utilizing new technologies, shared mobility 
systems can make sharing vehicles, bicycles and 
rides easier, more efficient and more accessible.

Autonomous Vehicles
Autonomous vehicles – also sometimes referred to as 
AVs, driverless vehicles or self-driving vehicles – are 
vehicles that rely on onboard technologies such as 
radar, Lidar, and global positioning systems (GPS) to 
sense and interpret the environment around them 
and to navigate themselves without direct human 
intervention. 

The National Highway Traffic Safety Administration 
(NHTSA) provides the following definition: “Self-
driving vehicles are those in which operation of the 
vehicle occurs without direct driver input to control the 
steering, acceleration, and braking and are designed 
so that the driver is not expected to constantly monitor 
the roadway while operating in self-driving mode.”33

The degree to which vehicles may operate 
autonomously varies greatly. Classification systems 
have been developed in order to define various 
levels of automation. The United States Department 
of Transportation (U.S. DOT) recently adopted SAE 
International’s definition for levels of automation. SAE 
identifies six levels of driving automation from “no 
automation” to “full automation based on functional 
aspects of the technology present in the vehicle.” As 
described by U.S. DOT:

•	  “At SAE Level 0, the human driver does 
everything; 

•	 At SAE Level 1, an automated system on the 
vehicle can sometimes assist the human driver 
conduct some parts of the driving task; 

Google’s autonomous car has logged more than a million miles in 
testing. 
Credit: Grendelkhan, CC-BY-SA 4.0
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•	 At SAE Level 2, an automated system on the 
vehicle can actually conduct some parts of 
the driving task, while the human continues to 
monitor the driving environment and performs 
the rest of the driving task; 

•	 At SAE Level 3, an automated system can both 
actually conduct some parts of the driving task 
and monitor the driving environment in some 
instances, but the human driver must be ready 
to take back control when the automated system 
requests; 

•	 At SAE Level 4, an automated system can 
conduct the driving task and monitor the driving 
environment, and the human need not take back 
control, but the automated system can operate 
only in certain environments and under certain 
conditions; and 

•	 At SAE Level 5, the automated system can 
perform all driving tasks, under all conditions that 
a human driver could perform them.”34 

Automakers have been implementing lower-level 
automation technology into production vehicles 
for several years. Many Advanced Driver Assistance 
System (ADAS) technologies partially automate 
steering and acceleration/deceleration, and use 
sensors to collect information about the driving 
environment. Tesla’s Autopilot mode is already in use 
in the Tesla Model S.35 Other “semi-autonomous” 
vehicles on the market include offerings by BMW, 
Mercedes-Benz and Infiniti.36

Federal Automated Vehicles Policy
Released in September 2016 by the U.S. DOT, 
the Federal Automated Vehicles Policy provides 
guidelines for the autonomous vehicle industry. The 
primary focus of the policy is on highly automated 
vehicles (HAVs). According to the guidelines, HAVs 
represent SAE Levels 3-5 vehicles with automated 
systems that are responsible for monitoring the 
driving environment. 

The guidelines aspire to both ensure safety and take 
a supportive position that advances the development 
and adoption of HAVs. While the guidelines 
underscore safety expectations and encourage 
uniform rules, they also recognize that too much 
regulation could hinder innovation for this rapidly 
developing industry. 

As described by the U.S. DOT, “The Federal 
Automated Vehicles Policy sets out a proactive safety 
approach that will bring lifesaving technologies to 
the roads safely while providing innovators the space 
they need to develop new solutions. The Policy is 
rooted in DOT’s view that automated vehicles hold 
enormous potential benefits for safety, mobility and 
sustainability.” 

The guidelines comprise four key sections: vehicle 
performance guidance, model state policy, current 
regulatory tools, and modern regulatory tools. To 
ensure relevance, the Federal Automated Vehicles 
Policy will be updated annually with both public and 
industry feedback.37

Autonomous and connected vehicle technologies could enable vehicles 
to travel in tightly spaced platoons, conserving space on roadways and 
saving energ y. Credit: U.S. Department of Transportation
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Autonomous Vehicles vs. Connected 
Vehicles
The Center for Advanced Automotive Technology 
defines connected vehicles as those “that use … 
communication technologies to communicate with the 
driver, other cars on the road (vehicle-to-vehicle [V2V]) 
[or] roadside infrastructure (vehicle-to-infrastructure 
[V2I]).”38  The automotive electronics industry has 
begun to refer to the integration of all connected 
vehicle communication technologies as “Vehicle to 
Everything,” or V2X, which uses a derivative of WiFi 
specifically reserved for fast moving objects.39 

By definition, connected vehicles do not necessarily 
need to be autonomous, and autonomous vehicles 
do not need to be connected. However, many in 
the industry believe that autonomous vehicles must 
be connected in order to speed the deployment 
and unlock the full benefits of driverless cars.40 
Connected vehicle technologies could allow 
autonomous vehicles to maximize the efficiencies 
that can be gained from platooning (the close 
spacing of vehicles to improve energy efficiency) 
and incident avoidance on highways. For example, 
if an autonomously operated connected vehicle 

were to submit data to the “cloud” informing other 
connected vehicles of a sudden obstruction on a 
roadway, the other connected vehicles would be 
able to re-route in order to avoid the obstacle. 

Vehicle to Infrastructure (V2I) communication is an 
aspect of connected vehicles that will likely require 
public-sector planning and investment. Connected 
infrastructure would have the ability to collect and 
share data on roadway conditions and traffic. The 
infrastructure may use the data to impose restrictions 
or require certain behaviors of groups of vehicles.41 
Metering vehicle speeds and through-traffic flow 
based on traffic conditions would be done with the 
goal of managing traffic congestion and optimizing 
vehicle emissions and energy usage. 

Autonomous Vehicle 
Communication
The primary technologies that fully-autonomous 
vehicles will rely on are radar, Lidar, cameras and 
sensors, ultrasound, Bluetooth and GPS.42 These 
technologies work together simultaneously to 
provide the vehicle’s onboard computers with real-

Numerous onboard technologies may work in unison to control autonomous vehicles. 
Graphic courtesy of Texas Instruments
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time information regarding roadway conditions. 
Onboard computers will use the data to make 
decisions about the operation of the vehicle and will 
also have the ability to anticipate hazards and react 
accordingly. 

Forecasting the Adoption of 
Autonomous Vehicles 
Adoption forecasts for autonomous vehicles 
vary. Low-level automation already exists in some 
production vehicles. Once only in high-end 
automobiles, ADAS technology has recently begun 
to be offered in a wider range of vehicles. Continued 
adoption of ADAS could facilitate the gradual 
acceptance and adoption of fully autonomous 
vehicles as the public (both drivers and pedestrians) 
becomes more comfortable interacting with 
autonomously functioning vehicles.43 

Adoption of highly automated vehicles depends 
on two major factors:  the public’s willingness to 
accept autonomous vehicles (see next page) and 
the speed with which regulations are developed to 
allow for their testing and use. Some industry experts 
observe that automobile manufacturers are taking a 
gradual approach to introducing fully-autonomous 
cars to the public by rolling out new autonomous 
features in production vehicles.44 In contrast, Tesla 
founder and CEO Elon Musk has predicted that at 
fully autonomous Tesla will be ready in 2018.45 U.S. 
Secretary of Transportation Anthony Foxx has stated 
that he anticipates that fully autonomous vehicles 
would become available within a decade.46 In August 
2016, Uber introduced its first autonomous (though 
driver-supervised) vehicle into limited service in 
Pittsburgh.47 That same month, Ford announced 
its intention to put its first fully autonomous car 
into service, likely in an automated taxi fleet like 
that considered by Uber, by 2021.48 The company 
explicitly rejected a move into partially automated 
technology.



Public Perceptions of 
Autonomous Vehicles

Public perception and acceptance will determine whether and to 
what extent autonomous vehicles will come to be incorporated as 
part of the transportation system. Being aware of how the public 
views autonomous vehicles can help inform educational, planning, 
and policy efforts. 

Public opinion research shows that while much of the public is 
supportive of autonomous vehicles, there are strong concerns, 
especially related to individuals’ willingness to cede full control of a 
vehicle, the cost to purchase an autonomous car, and safety. 

A 2016 survey by the American Automobile Association (AAA) 
determined that only 20 percent of drivers would trust an 
autonomous vehicle to drive itself, although 60 percent of survey 
respondents indicated that they want their next car to include some 
autonomous features (e.g., automatic emergency braking, adaptive 
cruise control, self-parking technology, or lane departure warning). 
In a July 2016 poll by Morning Consult, 55 percent of respondents 
indicated that they would not ride in an autonomous vehicle.49

There are key variations in acceptance by age and by location. A 
survey by Florida State University and the Florida Department of 
Transportation concluded that, on the whole, younger respondents 
of higher socioeconomic status are more “favorably disposed” 
to autonomous vehicle technologies than older residents.50 
Meanwhile, a Pew Research Center study found that as many as 
half of urban and suburban residents are interested in autonomous 
vehicles compared to only one-third of rural residents.51  In a 2014 
study by J.D. Power and Associates, 24 percent of those surveyed 
were interested in automated driving at an option price of $3,000 
(up from 21 percent in 2013), with interest skewing higher among 
younger age groups.52



The Promise 
and Challenges 
of Innovative 
Mobility 
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Innovative mobility technologies and services 
have the potential to transform how Massachusetts 
residents live – making travel easier, more convenient 
and less damaging to the environment and quality 
of life. But “disruptive” change in transportation 
also brings with it big risks and may, if not pursued 
intelligently, exacerbate, rather than fix, many of the 
problems with our current car-oriented transportation 
system.

The following sections explore the possible impacts 
– positive and negative – on Massachusetts resulting 
from recent and anticipated innovations in mobility.

Innovative Mobility and the 
Future of Transportation 
Innovative Mobility and Congestion 
Massachusetts streets and highways are often 
clogged with cars, wasting travelers’ time, reducing 
economic productivity, polluting the environment, 
and making drivers crazy. Innovative mobility services 
can reduce congestion if deployed intelligently.

Information Technology
GPS, Google Maps, Waze and other information 
services for drivers have helped make it easier for 
drivers to avoid congestion by taking alternate 
routes to their destinations (though sometimes at 
the expense of quality of life in neighborhoods 
experiencing an upsurge in auto traffic). In this white 

Innovative mobility technologies have the potential to reduce vehicle travel and to use highway capacity more efficiently, reducing congestion. 
Credit: Marcus Baker



22

paper, however, we focus on apps that make it easier 
to use transit or shared mobility services. (For more 
on those services, see “Innovative Mobility and 
Transit,” page 25.)

Shared Mobility 
Carsharing and bikesharing systems have been 
shown to reduce vehicle ownership and vehicle 
travel in the aggregate, though the effects can vary 
locally. Other shared mobility services, such as 
ridesourcing, have not yet been thoroughly studied 
for their effect on congestion or vehicle travel.

In cities, shared mobility services have the potential 
to substitute for car ownership, reducing driving.  
The impact of traditional (Zipcar-style) roundtrip 
carsharing on vehicle ownership has been well-
documented:

•	 Researchers at the University of California, 
Berkeley reported in 2010 that traditional 
roundtrip carsharing removes approximately 9 to 
13 personal vehicles for every carshare vehicle.53

•	 A study of Zipcar’s service for businesses found 
that two in five corporate members either sold 
a vehicle or postponed a vehicle purchase, 
resulting in approximately 33,000 fewer vehicles 
across North America.54

One-way carsharing services have received less 
study, but a 2016 study by researchers at the 
University of California, Berkeley, estimated that the 
average one-way carsharing vehicle in five North 
American cities took seven to 11 cars off the road, 
with declines in vehicle travel of between 6 and 
16 percent for households that are members of 
the one-way service Car2Go.55 An in-depth study 
of carsharing in Munich, Germany, found that 12 
percent of those using a variety of carsharing services 
– including round-trip and one-way – claimed to 
have given up a vehicle due to carsharing, with an 
additional 40 percent saying that they had chosen 
not to purchase a vehicle.56

Bikesharing may also have a modest negative 
effect on vehicle ownership. Capital Bikeshare 
in Washington, D.C., found that 5 percent of its 
members had sold a vehicle since joining the 
service.57  Other early studies of bikesharing found 
limited impact on vehicle ownership, on the order of 
a 2 to 4 percent reduction.58

Ridesourcing services provided by companies such 
as Lyft and Uber have received little study, but an 
early analysis in the San Francisco Bay Area suggests 
little to no impact on car ownership thus far.59

People who sell or forgo the purchase of a car likely 
reduce their driving. Individual car ownership has 
high upfront and annual costs but small per-trip 
costs, encouraging car owners to use their cars for 
all or most of their transportation needs. Shared 
mobility modes such as carsharing, on the other 
hand, have low upfront and annual costs, but higher 
per-trip costs, incentivizing participants to use other 
modes whenever possible.

Evidence from shared mobility services around the 
country shows that some users of shared mobility 
services significantly reduce the number of miles 
they drive. Reductions in vehicle travel resulting from 
carsharing participants’ decision to sell or forgo the 
purchase of a vehicle range from 27 to 43 percent.60 
A 2013 survey of bikesharing members in five North 
American cities found that as many as 55 percent 

One-way carsharing services such as Car2Go – seen here in Austin, 
Texas – have been shown to take cars off the road and reduce vehicle 
ownership and driving. 
Credit: Alex Stanhope, CC-BY-SA 2.0
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of respondents reported reducing their driving.61 A 
study of ridesourcing in San Francisco found that 40 
percent of users reported reducing their driving since 
starting to use Lyft and Uber.62 

Shared mobility services do not have the same effects 
on travel behavior everywhere. While carsharing 
generally reduces driving, the effect is less certain 
in very dense urban areas, since a large proportion 
of households are already car-free and the presence 
of carsharing provides vehicle access that had not 
previously been available.63 In Boston, 37 percent of 
households were without a car in 2012, third-highest 
among America’s 30 largest cities.64 Providing 
occasional access to a car for these residents 
may improve their quality of life, but possibly at 
the expense of a small increase in vehicle travel. 
In suburban areas, shared mobility services can 
encourage the use of transit by providing important 
first-mile/last-mile connections to transit. (For further 
discussion, see “Innovative Mobility and Transit.”)

Only a few studies have taken a direct look at the 
impact of shared mobility services on congestion. 
An analysis of Capital Bikeshare in Washington, D.C., 
found that the presence of bikesharing docks was 
associated with a reduction in traffic congestion of 2 
to 3 percent.65 Bikesharing programs in Melbourne, 
Brisbane, Washington, D.C., London, and 
Minneapolis/St. Paul were found to reduce overall 
vehicle traffic in every city but London. (In London, 
bikesharing trips tend to replace non-driving trips).66 

The City of New York recently concluded a study of 
the ridesourcing industry, which found that services 
such as Lyft and Uber tend to substitute for other 
vehicle trips (as opposed to walking and transit), 
and therefore have not had a detectable impact on 
congestion.67 However, the study cautioned that 
rapid growth of these services could eventually 
replace transit trips, resulting in “modest growth” of 
congestion over time.68

The round-trip nature of traditional carsharing and 
the expense of ridesourcing make them less viable 
as commuting modes for most people, and suggest 
that any impact they may have on peak commute 

Uber recently began carrying passengers in self-driving cars in Pittsburgh. Autonomous vehicles are likely to become increasingly common on 
city streets in the years to come. 
Credit: Foo Conner, CC-BY 2.0
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period congestion would be limited. (In the San 
Francisco Bay study, for example, only 16 percent of 
all ridesourcing trips were for work purposes.)69 

A full transition from private vehicle ownership to 
a system of shared mobility has the potential to 
reduce congestion. An MIT study simulated the 
impacts of a system for sharing taxi rides in New York 
City, and found that widespread use could reduce 
travel times by 40 percent.70 A 2016 study by the 
International Transport Forum, simulating conditions 
in Lisbon, Portugal, found that transitioning all private 
automobile and public bus travel in the city to a 
system of shared, on-demand taxis and small buses 
could reduce the number of vehicles on the road by 
more than 90 percent and vehicle-miles traveled by 
37 percent during peak times – implying the near-
elimination of traffic congestion.71

Some aspects of the interaction between shared 
mobility and congestion have received little to no 
study – for example, the effects of ridesourcing 
pickups and drop-offs on the efficient and safe 
use of streets, or the number of miles traveled 
by ridesourcing vehicles on the way to pick up 
passengers.  The New York City ridesourcing study 
found no evidence that pickups and drop-offs had 
created additional congestion in the central business 
district.72 

Autonomous Vehicles
There is general agreement that a transition to 
autonomous vehicles will encourage people to 
travel by car, increasing vehicle miles traveled (VMT). 
Projected increases to VMT are attributed to two 
factors: travel convenience and upsurges in travel by 
people who previously did not drive, primarily those 
with disabilities and aging adults.73

The total increase in VMT expected from a transition 
to autonomous vehicles is difficult to estimate, and 
depends critically on whether autonomous vehicles 
are likely to be individually owned or employed as 
part of shared networks. According to the University 
of Michigan’s Transportation Research Institute, 
autonomous vehicles, under the most extreme 

scenario, have the potential to reduce car ownership 
by up to 43 percent, or from 2.1 to 1.2 vehicles per 
household, as they enable a shift to shared use of 
vehicles in fleets. Even in the event of a transition 
to shared vehicles, however, a shift to autonomous 
vehicles could result in a 75 percent increase in 
individual vehicle usage.74 It has been suggested 
that VMT increases could be reduced or offset by 
implementing effective road pricing and parking 
pricing measures.75

Whether autonomous vehicles will increase or 
reduce overall congestion levels is also open to 
debate. While there may be overall increases in VMT, 
the application of autonomous vehicle technologies 
could reduce congestion by making more efficient 
use of the transportation system. Autonomous 
vehicle technologies could allow for safer operation 
of vehicles at closer following distances as well as 
more efficient acceleration and braking, increasing 
highway capacity and reducing congestion. 
Additionally, decreases in the number of crashes 
could lead to further reductions in congestion.76  

Crashes currently account for about 25 percent of 
congestion delays.77

Two uses of autonomous vehicle technologies 
exemplify how roadway operations may become 
more efficient: 

Platooning – A platoon consists of a minimum 
of two vehicles that are closely spaced and 
tightly coordinated on highways. The vehicles 
are “electronically coupled” and communicate 
with a lead vehicle. Vehicle sensors and wireless 
communications are used to establish and maintain a 
close following distance. Once connected, vehicles 
in a platoon move in sync, with the lead vehicle 
having the majority of control (speed, braking, and 
turning). While the platoon is in operation, drivers 
can partake in other activities (e.g., work, rest).

Dedicated lanes may be needed for platooning and 
additional space may be required for vehicles joining 
and separating from platoons. In addition to saving 
fuel costs due to reductions in aerodynamic drag, 
platooning may increase roadway capacity and help 
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reduce congestion.78 Platooning could potentially 
increase effective lane capacity by up to 80 percent 
– though reductions in congestion could attract 
additional traffic to the roads as a result of induced 
demand.79

Autonomous intersection management  – New 
models for signal control such as Autonomous 
Intersection Management (AIM) could maximize 
the efficiency of autonomous vehicles. Rather 
than stopping at red lights, autonomous vehicles 
would communicate with other vehicles and a 
central system to schedule timeslots through an 
intersection. By eliminating wait times at red lights or 
even the traffic signals themselves, AIM technology 
could enable vehicles to enter an intersection 
simultaneously from all angles without collisions. 
In order for this technology to work, however, all 
vehicles would need to have this capability.80 It 
is unclear how AIM systems would allow for safe 
and convenient travel in cities by people walking 
or cycling, who currently rely on crosswalks and 
traffic lights at intersections to cross roadways. (See 
“Innovative Mobility and Active Transportation,” 
page 29). 

In general, if AVs are not integrated into the 
transportation system with care, there is potential for 
the benefits to drivers to be matched with damage 
to other users of the transportation system. A system 
optimized for high-speed passage of AVs in urban 
areas may conflict with modes that already do not 
create road congestion – including walking, which 
14 percent of commuters in Boston rely on to get 
to work, more than in any other major city in the 
country.81 Failing to design AV systems to serve the 
needs of all transportation system users from the 
very start could create a major hurdle to autonomous 
vehicle adoption and societal benefits.

Innovative Mobility and Transit
Information Technology
Today, smartphone apps like Google Maps and 
NextBus are helping transit users overcome 
traditional barriers to transit use like confusing route 
maps and a lack of timely and accurate information 
about transit service. 

In a 2005 study, 180 people—made up of a mix of 
transit users and non-users—were tasked with using 
paper system maps and timetables to plot a transit 
trip. Only half were able to do so successfully.82 
Research suggests that by increasing the ability to 
accurately plan trips, information technology can 
increase transit ridership.

Mobile payment apps can make transit even easier 
to use, with benefits including shorter lines for ticket 
purchases and faster boarding times.83 The MBTA’s 
mTicket app for the commuter rail was the nation’s 
first mobile ticketing app, and after a successful 
rollout, the MBTA is now seeking to use mobile 
ticketing for bus and subway service.84

The ability of online transportation tools to make 
head-to-head comparisons of trip times and prices 
between transit and shared mobility services may 
create new competition for transit. In November 
2014, Uber announced integration with Google 
Maps; today the service displays Uber ride durations 
and costs alongside driving, transit and walking 

The MBTA was the first transit agency in the country to offer a 
mobile ticketing app for transit, which riders can use to buy tickets 
for the commuter rail system.
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directions. In the short run, this direct competition 
could prove unfavorable to transit. However, 
the creation of multi-modal planning apps could 
enable riders to find and book door-to-door trips 
that combine shared mobility and transit services, 
bolstering the role of transit as the backbone of 
an integrated transit system less reliant on private 
vehicles.

Transportation networks that use coordinated 
“mobility as a service” systems can also help foster 
partnerships between transit and shared use services. 
Gothenburg, Sweden, was home to a “mobility as 
a service” pilot program that provided access to a 
range of shared-use transportation services – transit, 
bikesharing, carsharing and taxis – through a single 
app, paid for on a single monthly “mobility bill.”85 
The service is relaunching in 2016.86 Other cities 
around the world are exploring ways to integrate 
booking and payment for a variety of transit and 
shared mobility services through a single app, 
providing users with the opportunity to choose from 
a variety of door-to-door transportation options 
that meet their needs. Los Angeles’ “GoLA” app, 
for example, helps users compare transit, shared 
mobility modes, bicycling and driving for a particular 

trip based on speed, cost and even environmental 
impact, and will eventually serve as a payment 
platform as well.87

Shared Mobility
Shared mobility can complement or compete with 
transit, depending on the service and the nature of 
public transit in a given area. 

Shared mobility services are unlikely to compete 
effectively with transit along high-capacity transit 
routes or during times of day when transit is the 
cheaper and faster option. Moreover, under some 
circumstances, shared mobility can complement 
transit, particularly if the services are integrated to 
work well together.

Shared mobility is generally not price competitive or 
convenient for daily commuting (with the exception 
of bikesharing and microtransit services), which is 
typically the period of peak transit use. According 
to a survey by the Shared Use Mobility Center, only 
20 percent of ridesourcing trips are for commuting, 
and ridesourcing is used far more frequently during 
evenings and nights than during rush hours and 
midday.88 

Shared mobility may complement transit for 
commute trips by providing first-mile and last-mile 
options for transit riders, and by linking transit 
networks. Lyft reports that 25 percent of its riders 
use the service to connect to public transportation.89 
Policy choices can encourage this type of behavior. 
In Pinellas Park, Florida, a pilot program operating 
through August 2016 subsidizes Uber and cab fares 
for people traveling to or from bus stops.90 A similar 
pilot program in Centennial, Colorado was launched 
in the summer of 2016 offering free Lyft rides to and 
from a local light rail station.91

For discretionary trips at times and in places 
where transit is infrequent, slow or not very good, 
shared mobility provides a viable alternative, and 
can compete directly with transit.  In the absence 
of firm commitment to maintenance of a strong 
transit network, such competition could lead to 

Carsharing services such as Zipcar can enable people who are able to 
take transit for most of their trips to have access to a car when they 
need one. 
Credit: Marcus Baker
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a downward spiral in which marginal declines in 
ridership and fare revenue lead to higher per-trip 
costs to provide transit service, service cuts, and an 
erosion of political support for the transit network 
– a scenario that could leave those who depend on 
public transportation worse off. 

On the other hand, shared mobility may also 
provide new opportunities to extend transit or 
transit-like service to areas that currently do not have 
the demand to sustain traditional transit service. 
Microtransit services like Bridj, which use information 
technology to create adaptable networks of small 
buses, are similar to traditional transit, although the 
shape and frequency of routes can adjust on the fly 
to suit demand. In Kansas City, a pilot program is 
integrating Bridj into the existing publicly run transit 
system.92

Services with similar characteristics have also been 
piloted by public agencies. The Santa Clara Valley 
Transportation Authority recently launched an on-
demand, dynamically routed microtransit system 
within a portion of its service area, providing a “first-
mile/last-mile” connection between light rail stops 
and nearby job and shopping centers.93 

Shared mobility services have also been eyed as a 
way to reduce the cost and increase the quality of 
demand response paratransit service, which is a large 
and growing cost center for transit agencies, and 
often provides low-quality mobility to those it serves. 

Bikesharing services can be important first- and 
last-mile extensions of the transit system. In greater 
Boston’s Hubway system, for example, the two most 
heavily patronized stations in 2015 were outside the 
two rail terminals: North Station and South Station.94 
A broad survey of bikesharing users found that for 
many, bus and train usage was unchanged, with small 
percentages reporting either increases or decreases 
in usage.95 

Autonomous Vehicles
Autonomous vehicles can transform public 
transportation in two ways: by using new vehicle 
technologies to make transit faster, more convenient 
and more efficient, and by doing the same for other 
modes of travel that compete with transit for riders.

Integrating Autonomous Vehicle Technology in Transit
Autonomous buses could improve safety and 
efficiency, using technology to deliver better 
on-time performance, higher frequencies, more 
flexible service, and faster average speeds.96 One 
study concluded that if autonomous platooning 
technology were applied to commuter buses in 
metro New York, some dedicated bus lanes could 
carry as many as 205,200 passengers per hour into 
the city – five times the current load.97  However, 
bus manufacturers have limited plans to invest in 
autonomous technologies.

Some autonomous vehicle technologies are 
beginning to find their way into transit service. 
Developed under a Federal Transit Administration 
grant, the Minnesota Valley Transit Authority is 
working in partnership with the University of 
Minnesota to develop a lane-assist system to improve 
safety in places where buses offer express service 
by operating on highway shoulders. In Oregon, 
the Lane Transit District is collaborating with the 
Partners for Advanced Transit and Highways (PATH) 

Small-scale autonomous shuttle buses are being rolled out in pilot 
projects around the world, including in the Netherlands (above).  
Credit: Rama, CC-BY-SA 2.0 FR
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at the University of California, Berkeley to develop 
a magnetic guidance system for docking at three 
stations by the EmX bus rapid transit (BRT) system.98

Another pilot autonomous transit program 
involves driverless shuttles designed by EasyMile, 
an autonomous electric vehicle manufacturer. 
In late 2016, shuttles are scheduled to provide 
transportation for employees at Bishop Ranch, 
a 585-acre office park in northern California. 
The shuttle pilot will travel at slow speeds along 
dedicated routes and complement existing public 
transportation. 99

Autonomous vehicle technology could also be 
used in smaller vehicles to enable transit agencies 
to deliver a broader range of services to a broader 
constituency of users than ever before by reducing 
the cost of operation. Autonomous vehicle networks 
in suburban areas could also be used to provide 
first-mile/last-mile connections to transit in an 
efficient way. Autonomous microtransit services that 
could fill this role have already been demonstrated, 
including the six-passenger WePod minibus that had 
a successful trial run in the Netherlands.100

Autonomous bus travel is relatively new, but the use 
of automated rail transit stretches back decades in 
the United States and around the world. Parts of the 
New York City subway and San Francisco’s BART 
system both use some forms of automation. Fixed 
rail systems such as AirTrain at JFK Airport and the 
monorail along the Las Vegas strip run autonomously. 
Construction of the first fully automated transit 
system in the United States is currently underway 
on the Hawaiian island of Oahu. The Honolulu Rail 
Transit Project will be operated by a centrally-located 
computer system and will have no human operators. 
When complete, at an estimated cost of over $5 
billion, the 20-mile elevated rail line is forecast to 
reduce traffic congestion by 18 percent. 101

Compared to manually-driven rail, the Honolulu Rail 
Transit Project is expected to run more safely and 
reliably. Cars will be able to operate closer together 
and service frequencies can increase based on 

demand. Despite potential long-term savings, it is 
costly to convert existing rail transit systems into fully 
autonomous ones whereas the Honolulu Rail Transit 
Project will be a brand-new system.

Autonomous Vehicle Competition with Conventional 
Transit
The arrival of privately owned or shared small 
autonomous vehicles will likely change transit 
service, but not eliminate the need for it. High-
capacity transit services move large numbers of 
people into and out of dense urban areas and centers 
of employment in an extremely space-efficient and 
cost-effective way. Replacing, for example, MBTA 
subway and rail service with small autonomous 
vehicles – even if those vehicles are shared – would 
add tens of thousands of vehicles each day to some 
of the Commonwealth’s most congested roads and 
streets, a result that would not be in Massachusetts’ 
best interest. 

A network of shared, autonomous vehicles could 
come to replace lower-capacity transit services and 
off-peak services that are currently costly and difficult 
for traditional transit services to provide, but which 
deliver value to a range of constituencies that justifies 
the financial support they receive. If not done with an 
eye toward social equity and the health of the overall 
transit system, however, such a switch could prove 
damaging by leaving lower-income workers used to 
paying a low, flat fare for those services subject to 
price increases or surge pricing that may deter them 
from using the system. 

The impact of AVs and shared modes on transit 
agency finances and political support are the main 
pathways by which they could damage current 
systems. The appeal of futuristic AVs that let riders 
in individual cars work or consume entertainment 
on the road could potentially lead politicians and 
voters to divert funding or other resources away 
from existing transit networks – particularly if existing 
transit becomes less appealing over time through 
price hikes, or by being allowed to fall into disrepair. 
The mass commercialization of the automobile in 
the mid-20th century led many cities to eliminate 
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public transit services or allow them to decay – a 
mistake that Boston partially avoided and that many 
cities are now trying to rectify at great expense. 
Similar short-sightedness should not be allowed to 
color our approach to public transit in the emerging 
autonomous vehicle systems of the 21st century.

Innovative Mobility and Active 
Transportation
Information Technology
Smartphones and other consumer technologies have 
enabled a number of apps and services that make 
walking and biking easier and more fun.

Wayfinding apps like Google Maps now enable 
users to plan trips that include active transportation. 
For bike trips, Google Maps uses elevation data to 
put users on the flattest route to their destination 
– or lets them pick a hilly route for an exercise 
routine. Information technology has helped make 
“walkability” and “bikeability” a factor in housing 
choices – the “Walk Score” and “Bike Score” tools 
allow apartment hunters, tourists and others to find a 

place to live or stay based on an analysis of walking 
and biking routes to nearby amenities.102 Meanwhile, 
FitBit and other fitness trackers use technology to 
help people count their active transportation routines 
toward achievement of their fitness goals. 

Bikesharing companies are developing new 
technology to allow their services to play a greater 
role in digital trip planning. In November 2015, 
the North American Bikeshare Association, a trade 
group representing some of the largest bikesharing 
operators in the country, announced that it would be 
adopting open data standards in order to more easily 
integrate with trip planning software like Google 
Maps.103 

Shared Mobility
Bikesharing programs encourage active 
transportation by providing easy and affordable 
access to bicycles with few hassles.  Studies of 
bikesharing programs have shown they indeed 
increase bicycling and physical activity. One study 
found that 60 percent of bikesharing trips replace 

Multimodal trip planners, like this one developed by the TriMet transit agency in Portland, Oregon, enable users to plan trips using 
multiple modes, prioritizing choices across several criteria. 
Credit: TriMet
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sedentary modes of travel.104 In 2012, bikesharing 
programs led to an estimated extra 1.2 million hours 
of physical activity in London, and an extra 230,000 
hours in Washington, D.C. 105

Skillful integration of carsharing and ridesourcing 
services into city streets could free up space for 
pedestrians and bicyclists. Ridesourcing vehicles do 
not need space at curbs for long-duration parking, 
only for pick-up and drop-off. And a single round-trip 
carsharing vehicle can replace between 9 and 13 
private vehicles, further reducing parking demand.106 
By encouraging and responding to decreased 
parking demand, policymakers can help shift street 
space from parking for cars to features for safer and 
more enjoyable active transportation, including wide 
sidewalks and protected bike lanes.

Shared mobility services do create new challenges 
for those who bike or walk. The lack of designated 
curb spaces to pick-up and drop-off passengers can 
lead to double-parking and blockage of bike lanes, 
putting those who bike at risk. As shared mobility 
becomes more popular, cities and towns will need 
to find creative ways to minimize these conflicts and 
give preference to vulnerable users of our roads and 
streets. 

Autonomous Vehicles
Autonomous vehicles can be designed in ways that 
reduce the nearly 5,000 pedestrian and more than 
700 bicyclist fatalities that occur each year in motor 
vehicle crashes in the United States – potentially 
making it safer and more comfortable for people to 
travel by bike or on foot.107 Autonomous vehicles 
that are designed to follow the rules of the road 
(including traveling at or below the posted speed 
limit at all times and observing all traffic signals), and 
that are equipped with crash avoidance technology 
that respects pedestrians and cyclists, could be 
dramatically safer for vulnerable road users, as more 
than 90 percent of all car crashes are the result of 
human error.108 

Ensuring that driverless cars respect and protect 
pedestrians and cyclists raises some practical 
problems.  While driverless cars may be able 
to perceive their environment, many observers 
have asked how pedestrians and cyclists will be 
able to perceive and understand the intentions 
of autonomous vehicles. Hand gestures and eye 
contact are often used to determine whether it is 
safe to cross in front of a moving vehicle. Some 
autonomous vehicle developers have recognized this 
issue and have begun developing light and signal 
systems that would be equipped on the exterior of 
an autonomous vehicle and would be triggered to 
acknowledge pedestrians crossing the road ahead of 
the oncoming autonomous vehicle.109 Autonomous 
vehicle developers acknowledge, however, that 
significant testing in real-world conditions is still 
necessary to ensure the reliability of autonomous 
technology.110

A transition to autonomous vehicles could have 
a negative impact on walking and cycling if the 
systems that are used to regulate AVs do not account 
for the safety and convenience of users of non-
motorized modes of transportation. As noted above, 
early visualizations of autonomous intersection 
management111 have made no suggestion of how a 
pedestrian or a cyclist might navigate an intersection 
with no traffic lights. Since many of our current 
streets often treat pedestrians and cyclists as an 
afterthought, it does not require a stretch of the 
imagination to think that future roads might as well. 

Finally, AVs may have an indirect impact on active 
transportation through their effects on development 
patterns. Some suggest that AVs may facilitate 
additional suburban sprawl, making daily active 
transportation on foot or bike all but impossible for 
many. Others, however, look forward to autonomous 
vehicles reducing demand for parking in city centers, 
allowing for the creation of dense, walkable centers 
of development and the dedication of additional 
street space to biking and walking infrastructure. 
How these changes play out over time will partially 
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determine whether the AV revolution enables more 
people to take advantage of active transportation or 
raises new barriers to it.

Whether autonomous vehicles will be integrated 
into urban areas in ways that encourage and increase 
safety for active transportation, or whether they will 
lead to a future of car-dependent cities impassable 
to people who walk or bike, depends on the public 
policy decisions Massachusetts and other states 
make as the new technology is being rolled out. 
Local and state officials should begin setting policies 
that enhance protections for people who walk and 
bike now and continue to enforce those protections 
as AVs begin to take to the roads in the years to 
come. 
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Innovative 
Mobility and
Massachusetts’ 
Future

The emergence of innovative mobility services and 
technologies will change far more than how we get 
to work or school each morning. A new mobility 
system will have profound and far-reaching effects 
on Massachusetts’ economy, our communities, 
our environment, and our health and safety. Those 
effects will not be the same in every Massachusetts 
community, nor will they be the same for people 
of all races, ethnicities, levels of income or levels 
of physical ability. In this section, we explore how 
innovative mobility might change Massachusetts in 
the years to come.

Innovative Mobility and the 
Economy
Transportation is a cornerstone of Massachusetts’ 
economy, connecting businesses with other 
businesses and workers with jobs, and serving 
as a major source of employment and economic 
activity in its own right. Innovative mobility services 
and technologies may have dramatic impacts our 
economy.

Just over one in 10 jobs in the Boston metropolitan area is accessible via an hour trip by transit. Red areas on map indicate areas with the 
most jobs accessible by transit. Shared mobility services can help to provide more Massachusetts residents with access to jobs without owning 
a car. 
Credit: University of Minnesota Accessibility Observatory
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Information Technology
Massachusetts is at the forefront of the “knowledge 
economy,” with world-class universities and world-
leading firms developing solutions to move people, 
goods and data more efficiently and effectively. 
The increased demand for information technology 
solutions in transportation will likely be a boon to 
Massachusetts’ IT sector, creating new jobs and 
opportunity.

Locally, providing access to real-time transit data 
spurred entrepreneurs to develop dozens of apps 
to help riders navigate the transit system more 
effectively. Expanding access to open transportation 
data could encourage further growth in new 
businesses, some of which may develop models that 
can be applied elsewhere.

In addition, information technology can enable 
businesses that rely on access to transit or shared 
vehicle fleets to operate more efficiently, saving time 
and money.

Shared Mobility
Shared mobility services can make the movement 
of people and goods more flexible, affordable and 
efficient, while creating savings for consumers and 
businesses. Some changes, however, may bring 
disruption to existing businesses and transportation 
workers.

Shared mobility can help fill gaps in the transit system 
that prevent convenient access to jobs and economic 
opportunity. The Boston metropolitan area ranks 
sixth nationwide for accessibility to jobs by transit,112 
with about a quarter-million jobs accessible within 
an hour transit trip. With more than 2.2 million jobs 
in the metropolitan area, however, just over one in 
10 are accessible in an hour by transit.113 A separate, 
Brookings Institution study found that 30 percent 
of Boston metropolitan area jobs were accessible 
via a 90-minute transit trip, along with 27 percent 
of Springfield metro area jobs and 22 percent of 
Worcester-area jobs.114

By bringing transportation options to residential 
neighborhoods previously cut off from easy transit 
access, shared mobility services can increase the 
number of jobs that can be accessed conveniently 
without a car. The microtransit service Bridj, for 
example, gives workers in Kendall Square and 
Downtown Boston an easy and WiFi-connected 
commute from the (relatively) more affordable 
Allston/Brighton area, while private employer 
shuttles connect workers with jobs in suburban office 
hubs and emerging city job centers with limited 
transit access, such as Boston’s Seaport district and 
Longwood Medical Area.

Shared mobility services can also create savings 
directly for consumers and businesses. Car 
ownership is expensive: a 2015 AAA study estimated 
that the average car that is driven 15,000 miles 
annually costs $6,729 per year.115 Families in the 
bottom 30 percent of the income scale spend 
28 percent of their income on transportation.116 
Evidence suggests that shared mobility services 
can help families reduce car ownership, potentially 
saving thousands of dollars per year. These benefits 
could be maximized by educational or incentive 
programs, including programs targeted at low-
income communities, as well as the development 
of “mobility as a service” products that enable 
residents to purchase access to a suite of shared 
mobility products (including transit), paid for on a 
single bill.117 Many of these same services can help 
Massachusetts businesses cut costs as well. Zipcar 
for Business is a carsharing alternative to owning 
company cars; UberRush provides a business delivery 
service. Both services claim significant cost savings 
versus alternatives.

Autonomous Vehicles
Autonomous vehicles bring the potential to 
recapture time currently lost to congestion, reduce 
health care costs by reducing pollution and 
greenhouse gas emissions, and reduce property 
damage due to vehicle crashes. The advent of 
autonomous vehicles also has the potential to 
support Massachusetts’ tech-centered economy, 
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positioning the Commonwealth’s businesses and 
research institutions as leaders in the transition. The 
transition to an autonomous vehicle future, however, 
could also affect the lives of the thousands of people 
currently employed driving cars and trucks in the 
Commonwealth, who may see their job descriptions 
change or be forced to find other lines of work. 

A 2013 report by McKinsey & Company estimated 
that features of autonomous vehicles such as 
improved safety, time savings, increased productivity, 
and lower fuel consumption and emissions could 
have a total economic benefit of $200 billion to $1.9 
trillion per year globally by 2025.118 

Other researchers have estimated that if only 10 
percent of the cars on U.S. roads were autonomous, 
more than $37 billion of savings could be realized 
via less wasted time and fuel, as well as fewer injuries 
and deaths. At 90 percent autonomous vehicles, 
the benefit rises to almost $450 billion a year.119 An 
analysis of the economic impacts of autonomous 
vehicles prepared by Morgan Stanley estimates that 
the U.S. economy can save $1.3 trillion per year 
with five factors driving the savings: fuel cost savings 
($158 billon), avoided crash costs ($488 billion), 
productivity gains ($507 billion), reduced fuel loss 
from congestion ($11 billion), and productivity 
savings from avoided congestion ($138 billion).120

The advent of driverless vehicles may have positive 
impacts across the economy, but for those currently 
employed in operating motor vehicles, autonomous 
vehicles could be disruptive, just as previous waves 
of automation have displaced manual labor in other 
industries. The World Economic Forum predicts that 
globally 7.1 million jobs will be lost to automation 
between 2015 and 2020.121

Massachusetts has many people who drive for a 
living. As of 2013, approximately 77,000 people 
worked in transportation and warehousing 
businesses in the Commonwealth.122 Boston alone 
has thousands of taxi and ridesourcing drivers, along 
with nearly 1,600 MBTA bus drivers. Thousands more 
drive delivery trucks or other commercial vehicles. 

Careful attention to the needs of these workers, and 
the effect of automation on the workforce and the 
broader economy, will be needed to ensure that the 
economic benefits of automation are broadly shared.

While some firms and workers may lose out 
in a transition to autonomous vehicles, other 
Massachusetts firms and workers may gain. For 
technology companies, autonomous vehicles will 
likely become a major new source of revenue, as 
they will play a major role in supplying software to 
make autonomous vehicles possible, and may even 
become automakers themselves. 

In January 2015, the Boston Consulting Group 
predicted that there could be a $42 billion market 
for fully and partially autonomous vehicles by 
2025.123 Private investment in Massachusetts has 
already begun, with Toyota funding a $25 million 
MIT research center to develop robotics and 
artificial intelligence for self-driving vehicles.124 Tech 
companies working to create a future of self-driving 
cars, including Google and Microsoft (which is in 
talks to invest in self-driving mapping technology),125 
already have office presences in Massachusetts. 

State officials are working to make Massachusetts 
friendly for research and development, including 
by implementing policies to allow the testing of 
autonomous vehicles on public roads. In February 
2016, the state Office of Housing and Economic 
Development and Department of Transportation 
held a meeting with representatives from companies 
including Google, Tesla, MIT, and Toyota to discuss 
ways to make Massachusetts friendly for autonomous 
vehicle development and testing.

Innovative Mobility and Our 
Communities 
Transportation systems – streets, sidewalks, transit 
systems, bike paths – account for a large share 
of every community’s built environment.  Local 
governments have a complex relationship with 
transportation, providing and governing the use 
of local streets and also frequently relying on 
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transportation as a source of tax revenue. The spread 
of innovative mobility technologies and services will 
leave our communities changed – just as the arrival of 
the automobile did a century ago. 

The Built Environment
A large share of the public and private space of 
every community is devoted to cars. The last official 
count of off-street parking in Boston, conducted in 
the late 1990s, identified 134,000 off-street parking 
lots in central areas of the city.126 That figure does not 
include parking spaces on the city’s public streets 
and roads, or the driveways and garages of private 
residences. Gas stations, auto repair shops and other 
automobile-focused businesses occupy commercial 
districts, while infrastructure to protect pedestrians 
and bikes from cars, and cars from each other – such 
as traffic lights, crosswalks and curbs – is a common 
feature in all of our communities. 

Shared mobility has been shown to reduce private 
car ownership and reduce parking demand, 
particularly in urban areas. Information technology, 
meanwhile, can help use existing parking capacity 

more efficiently by informing drivers of the location 
of available spaces and enabling sharing of parking 
space among a variety of businesses in a community.

A shift to shared mobility – provided by autonomous 
or conventional vehicles – could reduce the 
number of privately owned vehicles that sit idle in 
our communities, freeing up space for sidewalks, 
bicycle lanes, parks, street vendors, housing and all 
manner of other community amenities that are often 
in short supply. On a household level, reducing 
vehicle ownership could free up space in driveways 
and garages that can be used for other valuable 
purposes.

Should vehicle automation follow a model of private 
vehicle ownership, however, it is possible to imagine 
changes to the built environment that might reduce 
quality of life for residents, including intensification of 
vehicle traffic on neighborhood streets.

Designed for walkability, Massachusetts town centers such as the one in Wellesley sacrifice a great deal of space to parked and moving cars. 
The arrival of autonomous cars could serve to reduce conflicts between pedestrians and cars or exacerbate them – depending on the choices 
made by policy-makers. 
Credit: John Phelan, CC-BY 3.0
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Government Finances  
Accommodating cars is costly for local governments, 
but motor vehicles also serve as a reliable source of 
tax revenue for many communities. Whether shared 
and autonomous vehicles turn out to be a plus or 
minus for municipal revenue depends in part on how 
they are rolled out.

On the revenue side, shared mobility and 
autonomous vehicles may result in reduced 
government revenue, since today cities and towns 
obtain large amounts of revenue from private car 
owners. In Boston, for example, vehicle excise 
taxes and parking violations are projected to raise 
$106 million and account for nearly 4 percent of 
revenue in the fiscal year 2016 budget.127 Parking 
meters produce more than $14 million in additional 
revenue.128

A decline in vehicle ownership will reduce this 
income. Excise taxes, which are collected on an 
annual basis for every car, may decline with fewer 
total vehicles. Parking violations may decline 
because many shared vehicle services reduce the 
need for street parking. A 2015 Brookings Institution 
paper sums it up succinctly: “Simply put, the 
hundreds of millions of dollars generated from poor 

driving-related behaviors provide significant funding 
for transportation infrastructure and maintenance, 
public schools, judicial salaries, domestic violence 
advocacy, conservation, and many other public 
services.”129

State and federal gas tax receipts may also be 
affected by the efficiency of autonomous vehicles. 
Most states and the federal government rely on gas 
tax revenue to maintain and expand transportation 
infrastructure. With gas tax revenue already declining 
because of the increased fuel efficiency of new 
vehicles, it stands to reason that the efficiency of 
autonomous vehicles, coupled with the proliferation 
of electric vehicles, will require states and the federal 
government to assess alternative methods for raising 
revenue to offset those losses. 

On the other hand, a transition to shared and 
autonomous vehicles creates opportunities for 
governments to save money. Boston is currently 
in partnership with Zipcar for a program called 
FleetHub, through which Zipcar outfits existing 
fleet vehicles with tracking devices and allows city 
agencies to share vehicles more efficiently. In its 
first year using a similarly designed Zipcar program, 
the city of Washington, D.C., saved $1 million.130 
Widespread usage of vehicle sharing could allow 
cities to reduce costs for both vehicle ownership 
and vehicle storage. Finally, to the degree that a shift 
to shared and autonomous vehicles reduces health 
care costs and the costs imposed in insured crashes, 
municipal and state governments will share in those 
benefits as well.

Local and state governments may also find 
themselves with different demands for infrastructure 
investment and maintenance. Reductions in parking 
demand and increases in transportation system 
efficiency may reduce the number of parking spots 
and lane-miles of road that governments must build, 
maintain and plow in the wintertime. A transition to 
autonomous or connected vehicles, however, might 
create new infrastructure burdens for governments, 
including maintenance needs for lane markings and 
the installation and maintenance of sensors.

Revenue from parking violations is among the sources of income 
that cities and towns use to make budgetary ends meet. Innovative 
mobility technologies and services may threaten some of these revenue 
sources. 
Credit: Andrew Teman, CC-BY-NC 2.0
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Quality of Life
Innovative mobility technologies and services bring 
the potential for changes in how Massachusetts 
residents live their lives. A system of privately owned, 
autonomous cars could clog city and town centers, 
pushing other users of the streets even further to 
the margins and reducing community quality of 
life in much the same way the emergence of the 
automobile did in the mid-20th century. But the smart 
implementation of innovative mobility tools can 
address some major challenges to quality of life in 
our communities and our households. 

More enjoyable outdoor spaces – By allowing 
communities to reallocate space used for driving, 
shared mobility may make communities more 
pleasant places for time spent outdoors, including 
for walking and biking. Research has indicated that 
reallocating space for bike infrastructure – including 
bike lanes and other markings designed to give 
bicyclists space and right of way – can make bicycling 
safer, and likely more enjoyable.131 Communities may 
also decide to reallocate space currently devoted 
to cars and parking for wider sidewalks and small 
parks, giving communities improved aesthetics and 
air quality: Trees and parks in urban settings are 
estimated to remove 75,000 tons of air pollution per 

year, while tree shade reduces air conditioning costs 
and makes active transportation more appealing in 
hot weather.132

Reduced time spent “chauffeuring” – Shared 
mobility may decrease time wasted “chauffeuring,” 
or transporting non-drivers in car dependent 
communities. Chauffeuring activities, like driving a 
child to a soccer game, or taking an elderly parent 
to a hospital visit, can be a time to socialize, but 
according to an analysis of these trips by the Victoria 
Transport Policy Institute, chauffeuring trips can 
impact quality of life through lost time, lost money 
for fuel and parking, and increased stress.133 These 
trips may account for 5 to 15 percent of total vehicle 
travel.134 In addition, shared mobility modes may 
reduce transportation barriers that keep children 
from participating in after-school activities and elders 
from receiving necessary medical care or engaging in 
social activities.

Innovative Mobility and Social 
Equity 
Social equity in transportation refers to “justice and 
fairness”135 in providing access and opportunity to 
jobs and employment centers through affordable, 
convenient and reliable transportation.  Historically, 

In 2016, Hubway added new stations in Roxbury and northern 
Dorchester, supported by a grant from the Barr Foundation, 
expanding the bikesharing system’s presence in low-income 
communities and communities of color. 
Credit: City of Boston

Events such as the annual “Park[ing] Day” show the potential 
for reallocating space currently devoted to vehicle parking for 
other purposes, such as “parklets” in residential and commercial 
neighborhoods. 
Credit: A Better City 
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low-income neighborhoods and people of color 
have been underserved by the transportation system 
and have received a disproportionately low share 
of public resources invested in transportation. 
Seniors and people with disabilities have also 
experienced roadblocks in accessing transportation 
that accommodates their needs. In many places 
in Massachusetts, lower-income places receive 
less investment in transportation infrastructure, 
have infrequent or inefficient transit, poorer quality 
sidewalks, fewer bike facilities, and less well-
maintained roads. 

Innovative mobility has the potential to improve 
transportation equity, but the promise of these 
innovative services may not be realized in our most 
disadvantaged places without supportive public 
policy that ensures innovative mobility advancements 
be equitable. 

Information Technology
Smartphone transportation apps are accessible 
to, and used by, many residents of low-income 
communities and communities of color. At least 
half of adults with incomes less than $30,000 and 
71 percent of adults with incomes of $30,000 
to $49,999 use smartphones.136 Access to 
smartphones does vary by age, as “more than 25 
percent of people over the age of 65 do not have a 
smartphone.”137

Nationally, in communities of color, 37 percent of 
Black residents and 30 percent of Latino138 residents 
use smartphones to access public transportation 
information (compared with 21 percent of whites), 
because residents in disenfranchised neighborhoods 
tend to utilize public transit at a higher rate.139 
According to Ed Gaskin of Grove Hall Main Streets, 
46 percent of residents in the Grove Hall section 
of Boston do not own cars and rely on walking 
and public transit. Angie Joseph of Dorchester Bay 
Economic Development Corporation described 
transit apps as “efficient [when commuting to 

work]”140 and that she found them to be reliable, 
despite thinking the overall transit system was 
inadequate. 

When asked about what future transit apps could 
encompass, Malia Lazu of Epicenter Community 
suggested a pre-paid phone app for bus riders. In 
theory, an app that allows for transit fare pre-payment 
would be similar in technology to the payment 
structure of bus rapid transit. 

Apps like Los Angeles’ “GoLA” are looking 
ahead to the next phase in multi-modal apps by 
eventually allowing users to pay for buses, trains, 
and ridesourcing through the app itself rather 
than using separate apps or paying for fares at 
the station.141 As previously stated (See “What is 
Innovative Mobility?”), the MBTA has announced 
plans to convert to cashless payment systems, 
which may adversely affect low-income residents 
who do not use CharlieCards or CharlieTickets 
if not implemented carefully and thoughtfully. 
In communities that have bus stops without fare 
payment machines or where people live too far away 
to walk or bike to the nearest bus terminal/subway 
station, the challenge will be how to make the future 
cashless system accessible. A cashless fare system 
could also reduce transit access for those who do not 
have financial accounts and create another barrier 
to entry for low-income residents, despite public 
agencies’ interest in a streamlined system.

Elderly residents and those without smartphones can 
benefit from real-time information provided at bus 
terminals and subway stations, as well as (through 
the use of services such as TransitScreen) in stores, 
offices and community buildings. 

Shared Mobility
Carsharing – The availability of carsharing within 
neighborhoods is based primarily on demand, 
penchant towards high usage, and low risk.142 
Because for-profit companies are focused on 
economic return, they may not choose to serve 
lower-income areas in which there is less demand 



Gathering 
Community Input
To have a more informed conversation on the impacts of innovative 
mobility on social equity, access to transportation and job growth, 
Transportation for Massachusetts convened representatives from 
community-based organizations and their volunteers from inner-
city neighborhoods in Boston. The organizations included were: 
Action for Boston Community Development, Boston Cyclists Union, 
Dorchester Bay Economic Development Corporation, Epicenter 
Community, Fairmount Greenway Initiative, Greater Grove Hall Main 
Streets, Mattapan Food & Fitness Coalition, The Boston Foundation, 
and Washington-Gateway Main Streets. 

These organizations represent just a small fraction of the numerous 
community-based organizations around the region that are dedicated 
to connecting people to employment opportunities, education, 
health care and services. While the input we received is valuable, 
it was also limited.  More research and outreach needs to be 
done to advance our understanding of how the rapid changes in 
transportation will affect people of low-income and of color, people 
with disabilities, and others. 

Comments from the convening are interspersed throughout this 
section.

Transportation for Massachusetts convened representatives of community-based organizations and their volunteers from inner-city neighborhoods of 
Boston to discuss the impacts and potential of innovative mobility tools and services in their communities.
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or ability to pay. For-profit carsharing companies 
prefer to set up in areas that are dense and have a 
mix of land uses. Dense neighborhoods lessen the 
need for households to own multiple cars and the 
mix of businesses and residential areas increases 
the likelihood of residents using carsharing.143 Low-
income neighborhoods tend to be predominately 
residential and therefore carry a higher risk of low 
usage and low profitability.144

In Boston, Zipcar’s map of availability shows large 
swaths of Roxbury, Dorchester and Mattapan – from 
Franklin Park to Codman Square down to Mattapan 
Square – as underserved compared to the adjacent 
neighborhoods of Jamaica Plain and the South 
End.145 Only one lot is within walking distance 
of the Fairmount commuter rail line. The few lots 
that are located in Roxbury and Dorchester are an 
improvement over the area’s previous carsharing 
desert in 2010.146 Allocating curb space for 
carsharing vehicles represents a way that the service 
could expand its footprint in Boston. As of November 
2015, Zipcar, Enterprise, and the City of Boston are 
running an 18-month pilot called “DriveBoston” 
using on-street parking spaces and spaces in 
municipal lots that are being rented to the carsharing 
companies.  The program has created a small 
number of spaces for carsharing vehicles in areas 
such as Dudley Square and Grove Hall, in addition to 
downtown, but has begun slowly, and has not been 
accompanied by efforts to make carsharing more 
affordable or available to members of low-income 
communities.147 

Nonprofit carsharing, which has existed across the 
country and around the world since the 1990s, 
has addressed equity by advancing alternative 
transportation, climate change mitigation, and 
service to low-income neighborhoods that may not 
be adequately served by for-profit firms. Nonprofit 
carsharing is not always easy; the costs of acquiring 
an operable fleet of 25 to 35 cars148 and insuring 
them can be financially prohibitive for non-profits 
who struggle to break even. However, several 
nonprofit carsharing services, from Chicago’s iGo 

to Buffalo CarShare, have proven successful in other 
cities, leading to their acquisition by for-profit firms 
once proof of concept has been demonstrated.149 

Nonprofit carsharing firms, such as CarShare 
Vermont, can use creative ways to support equity 
as part of their mission. In early 2016, CarShare 
Vermont launched MobilityShare, their subsidized 
program targeted at residents who make at or below 
particular income thresholds. The carsharing service 
has a target of 25 new MobilityShare memberships 
for 2016. Amenities for the program include 
no membership fee for 12 months and reduced 
application fees.150 

Peer-to-peer (P2P) is a form of carsharing that allows 
vehicle owners to place their cars for rent by others 
through services such as Getaround and Turo. 
Users of peer-to-peer carsharing can request to 
rent a particular car per hour, day, or week directly 
from the owner through the platform’s mobile app. 
The owner can then choose to accept or decline 
the request. If accepted, the owner can create a 
drop off point for the renter or they can drive to a 
predetermined location within a set radius.151 P2P 
carsharing provides access to shared vehicles for 
people outside of the service areas of fleet-based 
carsharing services. The traditional carsharing 
model’s bottom line is profitability and marketing 
in dense areas, which can prevent predominately 
residential neighborhoods, such as low-income 
neighborhoods, from being able to participate. 

Peer-to-peer carsharing is still a relatively new 
model that has yet to become as ubiquitous as the 
current roundtrip model. A study of residents of 
San Francisco and Oakland found that the greatest 
barriers to P2P carsharing were liability and trust.152 
Like Airbnb, the shared housing platform, the 
company must verify renters before they are allowed 
to join. A potential downside of this process is that 
even with verification, P2P carsharing could suffer 
from racial bias on behalf of the car owner, as is 
believed to occur with Airbnb hosts.153
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Shared mobility services have been slow to reach many neighborhoods of Boston – especially low-income neighborhoods that also often suffer 
from limited transit availability. 
Credit: Go Boston 2030
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The opportunity for car owners to be able to share 
their vehicles with anyone they choose allows for 
owners of multiple income levels to participate. 
In 2015, Ford partnered with Getaround with 
the intention of creating P2P pilot projects in six 
U.S. cities. Through the program, owners of cars 
financed through Ford Credit have their monthly 
loan payments waived in exchange for making cars 
available on the P2P market.154 

Ridesourcing – Transportation network companies 
like Uber and Lyft are replacing the taxi as the 
preferred means of making quick trips throughout 
the city. Lack of access to on-demand mobility has 
long been a problem in communities of color – 
phrases such as “Hailing While Black”155 were coined 
due to multiple instances of Black commuters trying 
to hail a cab and being either harassed by cab drivers 
or ignored in favor of white customers.156 Uber and 
Lyft are able to address this problem by using their 
internal rating system of drivers to lower the driver 
rating if the driver cancels rides in low-income 
neighborhoods and communities of color. 

People with disabilities have also faced challenges 
in obtaining convenient mobility on demand. 
Traditionally, in order for seniors and people with 
disabilities to get to any destination, they must call 
a day ahead and pay a $3.15 fare per trip (for the 
MBTA), which is more expensive than conventional 
public transportation.  The MBTA’s “The Ride” 
paratransit service is saddled with a negative 
reputation amongst some elderly and people with 
disabilities for being habitually late, taking “wildly 
inefficient routes,”157 and not allowing residents 
the ease of real-time travel enjoyed by other 
transportation system users. 

Even with higher fares and inconsistent service, 
paratransit requires large per-trip subsidies. Under 
the MBTA’s proposed partnership with ridesourcing 
firms, paratransit customers would pay $2 per trip 
with the MBTA covering up to $13 in remaining cost, 
which is significantly less than the average “Ride” 
subsidy. The biggest benefit to paratransit users 
under the ridesourcing-MBTA partnership will be the 

ability to make same-day requests.158 To meet the 
demands of disabled passengers, Uber has launched 
a series of services, such as UberWAV,159 which 
provides wheelchair accessible paratransit, and 
UberACCESS,160 which is for seniors and people with 
disabilities. 

Ridesourcing firms have faced strong criticism from 
some disabled rights advocates regarding their 
willingness to accommodate disabled riders in their 
core service offerings. Both Uber and Lyft claim not 
to be covered by the Americans with Disabilities Act 
(ADA), arguing that because transportation is actually 
provided by individual drivers, not the companies 
themselves, they are not subject to the law.161 By 
avoiding the costs of ADA compliance, ridesourcing 
firms may gain a competitive advantage versus taxi 
companies and public transportation operators, 
which are subject to the law. Ridesourcing firms have 
also faced scattered criticism due to the refusal of 
some drivers to accommodate service animals.

Demand response paratransit services like the MBTA’s “The Ride” 
are often inconvenient and unreliable for people with disabilities who 
rely on them. Integrating ridesourcing services such as Lyft and Uber 
into the provision of paratransit has the potential to expand access to 
convenient mobility. 
Credit: John Phelan, CC-BY-SA 3.0
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Ridesourcing service for the disabled is likely 
to continue to evolve. In February 2016, Uber, 
the Disability Law Center, the Disability Policy 
Consortium and the Boston Center for Independent 
Living launched the Uber Boston Disability 
Coalition to find ways to better accommodate all 
passengers.162 Improved training for ridesourcing 
drivers (including providing an escort beyond 
the curbside pickup and dropoff), as well as the 
provision of accessible vehicles and interfaces, could 
contribute to ridesourcing’s continued emergence as 
a viable and convenient mode of transportation for 
people with disabilities.

The rapid growth of ridesourcing in the 
Commonwealth has also created opportunities and 
challenges for low-income residents and residents of 
color:

Job Creation – Uber and Lyft are considered to be 
obtainable employment options for people who 
are interested in flexible schedules or supplemental 
incomes to their primary jobs. Lyft advertises rates 
of up to $35 per hour.163 Uber claimed that full-time 
drivers could make upwards of $90,000 annually in 
New York City under UberX.164 Claims like these have 
prompted Americans to try their hands at becoming 
their own boss. UberX drivers are more likely to 
earn closer to $50,000 annually in New York City.165 
Ridesourcing is seen as being not only a great option 
for underserved riders,166 but also a model job for 
workers of color as their employment standards are 
more forgiving than the traditional 9-to-5 economy 
and it provides a flexible option in areas of less 
economic opportunity.167 

Opportunities for job creation have captured 
the attention of the National Association of the 
Advancement of Colored People (NAACP). In 2015, 
UberUP, or Uber Urban Partnership, launched 
in multiple cities with the intention of directly 
collaborating with local NAACP chapters, Workforce 
Alliance, and workforce-oriented non-profits tailored 
to their cities.168 Chapters in cities such as Boston, St. 
Louis, Houston, and New Haven169 have partnered 
with Uber to target workers of color. Uber’s 

partnership with the NAACP has called for 5,000 
jobs in Boston, 4,000 in St. Louis, and 5,000170 in 
Houston. As of 2015, 18 percent of Uber drivers are 
African-American/Non-Hispanic, 15 percent Asian/
Pacific Islander, and 16 percent Latino.171 

Access to employment has become an issue in 
the debate over public safety regulations for 
ridesourcing firms. Uber and Lyft have argued against 
requirements that drivers be fingerprinted, preferring 
to rely on their own background checks. Public 
officials and safety agencies such as the FBI consider 
fingerprinting and background checks to be the 
standard for safety procedures. 

Elsewhere in the country, debates over fingerprinting 
have become heated and have even led to the 
departure of ridesourcing companies from some 
markets. 

In May 2016, for example, Austin, Texas, adopted 
Proposition 1, which requires fingerprinting for all 
TNCs and ridesourcing companies. In response, 
Uber and Lyft immediately halted service and 
discontinued operations in the city. On May 9, 2016, 
10,000 drivers from both TNCs lost their jobs.172 
In their absence, Fasten, a new Boston-based 
ridesourcing app, began offering rides. Fasten 
requires all drivers to complete a background check 
as well as a fingerprint check. Former Uber and 
Lyft drivers also launched a new service – initially 
organized via Facebook, but soon to be a free-
standing app – to match rides to customers.173 In 
addition to ridesourcing apps, Luxe, a San Francisco 
based valet app, has seen figures rise by “32% in 
overall usage and 30% in monthly subscriptions” 
since May 2016.174 The perk of the app includes the 
Drive Home function,175 where valets drive riders and 
their cars home if they are too intoxicated to drive. 

The Boston chapter of the NAACP came out against 
the city’s fingerprint proposal for ridesourcing firms 
in January 2016. It felt that an additional proposal 
would disproportionately affect people of color 
who “have arrest records but no convictions”176 and 
create additional barriers to economic opportunity. 
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In August 2016, state legislation was signed into 
law that regulates Uber and Lyft but allows the firms 
to continue their own background checks, with no 
fingerprinting requirement.

Subprime Loans – Subprime loans are those made 
to people with poor credit, often at higher interest 
rates. Borrowers of this loan type tend to have low 
credit scores or incidents of defaulting on loans. 
Subprime loans are not inherently predatory, but 
have been previously attached to the housing crash 
of 2007. 

One of the requirements for being a driver of a 
ridesourcing company is to have a car model from 
no earlier than 2001.  The average cost of a compact 
car is $20,237 as of March 2016.177 According to 
Uber, about 10 to 15 percent of interested drivers 
are qualified, but cannot join due to the age of their 
car and inability to buy a newer model due to bad 
credit.178 In order to gain more drivers, Uber and 
Lyft offer rental options and loans to drivers to help 
finance their cars.

Lyft partnered with General Motors in March 2016 to 
offer Express Drive, their new rental option for new 
drivers. A base rental is $99/week179 and is deducted 
from weekly earnings, however the base cost 
decreases with each trip completion.180 After 65 rides 
or more in one week, the fee is waived. Express Drive 
is currently offered in Boston, Washington D.C., 
Chicago, and Baltimore and is due to be expanded 
to Denver, San Francisco, and Los Angeles by the 
end of the year.182

Uber, on the other hand, has relied on subprime 
loans and leases to provide drivers with access to 
vehicles. The company engaged in a partnership 
with Santander Bank, which ended amid court 
battles related to subprime lending in 2014.183  
Xchange Leasing was founded as a short-term leasing 
program targeted towards qualified drivers without 
a qualifying car or the credit to obtain one. The 
program has a $126 average weekly rental price,184 
but it is ultimately dependent on the make of the 
car and the driver’s credit. A substantial difference 

between Uber’s rental model and Lyft’s is Uber’s rent-
to-own concept. After the three-year requirement, 
drivers can own their cars as long as residual 
payments have been made.185 

Xchange and Uber’s rental structure have come 
under fire for offering higher rates for those with 
lower credit scores and overvaluing the cost of the 
cars being rented. The cars rented through Xchange 
can cost between 50 to 100 percent more than 
the Kelly Blue Book cost of the car.186 Some Uber 
drivers have become disillusioned by the terms of 
their lease, combined with decreased earnings from 
fare cuts187 and resulting financial difficulty,188 which 
has led to their unemployment, repossessing of the 
vehicle, and worse credit than before. 

Both Uber and Lyft’s short-term lease structures are 
under scrutiny by the state of California, which was 
mulling proposing a law that prohibited TNCs from 
providing leases shorter than four months earlier this 
year.189 The proposed law would profoundly affect 
Uber’s short-term lease option through Enterprise, 
which allows cars to be rented weekly without a 
contract. 

On-demand Microtransit – Bridj’s model of 
using compact vehicles to connect people to job 
centers is a modernized version of “dollar vans” or 
jitneys, which are commonly found in communities 
of color.190 Bridj uses data from its users to find the 
most efficient neighborhoods to reach, stops to use, 
and routes to the tech and start-up hubs of Kendall 
Square, the Financial District, and the Seaport.191 
Bridj’s one-way fares cost $2 to $3 more than the 
T, though often less than ridesourcing alternatives 
such as Lyft and Uber. Bridj also uses peak dynamic 
pricing, which makes the price less predictable than 
the T.  Bridj seats just 14 people and only can be 
accessed via smartphone.192 The cost of the service 
and lack of accessibility for low-income residents 
has the potential to exclude residents across the city. 
Trips summoned through the app are not guaranteed 
as they are subject to user demand. If there aren’t 
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enough Bridj customers in an area who would like a 
ride, then the users must find an alternative service or 
mobility provider. 

The current model of peak dynamic pricing prices 
some users out of the Bridj market. Similar to surge 
pricing during peak travel times, only residents of 
higher incomes may be able to afford the higher 
fares. This may set up an unequal dynamic of well-
off riders opting out of using public transit in favor 
of microtransit because they can afford to do so, 
reducing revenues and political support for transit 
services designed to serve the entire community.  

Bikesharing. Hubway has yet to expand to the 
neighborhoods of Mattapan, Roslindale, West 
Roxbury, Hyde Park, and the southernmost sections 
of Dorchester and Roxbury. To address the lack of 
stations in these neighborhoods, among others, 
Hubway partnered with CoUrbanize, an online 
“community engagement platform” in 2013. Hubway 
used CoUrbanize to crowd-source station requests 
from the general public. The output of this campaign 
led to expansion to the Franklin Park Zoo in Roxbury 
and Dorchester communities of Uphams Corner and 
Savin Hill.193 In April 2016, Hubway announced an 
additional 10 stations would be opening in Roxbury 
and northern Dorchester, supported by a grant 
from the Barr Foundation, but large sections of 
other low-income neighborhoods in Boston remain 
unserved.194 

Biking in low-income neighborhoods and 
communities of color continues to suffer from various 
barriers to entry, and the advent of bikesharing has 
not yet managed to overcome those obstacles. 
American University polled 260 African-Americans 
in the D.C. neighborhoods Wards 7 and 8, and 
found the top three reasons black people were 
less likely to bike are public safety, distance from 
home to destination, and temperature-related 
discomfort.195 Culturally, the car is still considered 
to be a status symbol among people of color. In 
these communities, bikes are typically left to children 

and immigrants who do not have driver’s licenses. 
Bikesharing is perceived to be appealing to high-
income, white, car owners.196

There is also a lack of education regarding accessible 
payment options for low-income residents. Hubway 
has multiple methods of payment197 to attract 
low-income residents who cannot commit to the 
one-time annual payment of $85/year. In the City 
of Boston, low-income, non-student residents can 
apply for $5 memberships, which can be paid by 
credit/debit card or a VISA pre-paid card. In 2014, 
Hubway sold 778 subsidized memberships and 
had partnered with 39 organizations, including bike 
advocacy groups such as MassBike and the Boston 
Cyclists Union. Of the subsidized Hubway members, 
53 percent are people of color. Of unsubsidized 
members, 83 percent are white, as of 2014.198 In 
2015, Hubway’s dedication to improving access to 
payment options was recognized by the Better Bike 
Share Partnership, which granted the system $51,760 
to expand subsidized membership and the Prescribe-
a-Bike program.199 The Prescribe-a-Bike program is 
affiliated with Boston Bikes and the Boston Public 
Health Commission200 and is marketed as a public 
health measure. 

The Unbanked and Shared Mobility. “Unbanked” 
refers to residents who do not have bank accounts 
and are therefore ineligible to carry debit and/
or credit cards. Unbanked residents do not use 
traditional banks for a myriad of reasons including 
fear of checking account fees or lack of banks within 
a convenient distance of their homes. They tend to 
pay with either cash or money orders.201 Nationally, 
Black households and Latino households are 13.3 
percent and 11.4 percent unbanked, respectively, 
with 4.1 percent of Asian households unbanked. 
Low-income households who earn less than $30,000 
annually average out to be 17.3 percent unbanked, 
according to the Federal Deposit Insurance 
Corporation (FDIC).202  

Attitudes regarding whether credit card payment-
only systems are a significant barrier to entry to 
shared mobility are mixed.203  To overcome payment 
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barriers, bikesharing systems such as Indego 
in Philadelphia204 have partnered with national 
convenience store chains to pay through PayNearMe 
or cash.205 

Another option for expanding access to shared 
bikes is to provide access to free shared bikes 
through community groups206 and libraries.207 
Private universities, such as Tufts, have created free 
bikesharing for students to use at their leisure.208 
Students can check out a bike with their student ID 
cards at their university’s library, and are allowed to 
keep the bike up to 8 hours a day. In communities 
such as Athens, Ohio, both adults and minors 
can rent bikes through the Athens County Public 
Library system’s Book-a-Bike program. Renters only 
need to have an up-to-date library card on file to 
participate.209 

Unbanked residents may prefer the traditional 
taxi system, which accepts cash, to ridesourcing 
operators for whom payment without a credit or 
debit card may be difficult or impossible. Previous 
carsharing nonprofits like Chicago’s I-GO and 
PhillyCarShare allowed users to rent the cars without 
needing a credit card.210 Since their own for-profit 
takeovers, both by Enterprise, that funding option 
was discontinued. Even among nonprofit carsharing 
companies with equitable transportation as a part of 
their mission, it can be difficult to rent a car without a 
credit card. 

Autonomous Vehicles
To date, there is limited research and analysis 
published on the anticipated impact of autonomous 
vehicles (AVs) on low-income residents and people 
of color, and on social equity in general. Currently, 
autonomous vehicles are still in the permitting and 
testing stages.211 AV use, like private car use, will be 
price-sensitive. The characteristics of AVs have raised 
questions of whether future populations will change 
their preference for owning private cars and embrace 
AVs as both a shared mode and a method of pooling 
financial resources, or if there will be a resurgence of 
suburban sprawl across socioeconomic groups.212

A private ownership-based model of AV 
dissemination – especially if combined with policies 
that provide preferred road access or funding to AV-
based solutions – has the potential to leave lower-
income people with less-reliable transportation. 
Access to AVs could be too expensive213 for low-
income residents and lead to greater inequity without 
policy interventions.214 Self-driving capabilities are 
forecasted to add an extra $7,000 to $10,000 to the 
price of a car in 2025, with the price dropping over 
time as the technology matures. Middle-income 
Americans typically spend $20,000 to $30,000 on 
new cars with basic features, and the additional cost 
for AVs may make them an unattainable option for 
low-income car owners.215 

However, access to AVs may be a boon for groups 
like seniors and commuters with disabilities216 who 
have limited access to private vehicles and public 
transportation. Seniors and people with disabilities 
may gain some independence through the 
introduction of autonomous vehicles. By combining 
AVs and carpooling, people with disabilities may be 
able to lower costs that could be potential barriers to 
entry by sharing trips with other commuters.

Concerns about a future of AVs, however, often 
are secondary to more immediate transportation 
concerns in low-income neighborhoods, including 
the availability of affordable, high-quality public 
transit. Michelle Moon of the Fairmount Greenway 
Initiative,217 for example, said, “We shouldn’t be 
thinking of more ways of getting people to drive cars; 
we should be concentrating on alternative transit.” 
Some of the participants in the Transportation for 
Massachusetts-led roundtable (see text box on page 
40) felt that AVs were difficult to comprehend at this 
time, while others took issue with the idea of being 
in a future car without a steering wheel and what 
that would mean for control. Damon Cox218 of the 
Boston Foundation cited some potential benefits of 
autonomous vehicles, including their efficiency in gas 
usage and propensity for overruling human error. 
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Finally, the roundtable participants were asked to 
envision Boston’s transportation system 20 years 
from now – a question similar to that being asked 
citywide through the City of Boston’s “Go Boston 
2030” planning process. Participants imagined a 
city still predominately car-centric and facing greater 
regional transportation issues with a weak transit 
system. Downtown Crossing, the Financial District, 
the Seaport, and Kendall Square are expected to 
continue being major business districts. Low-income 
commuters, it was envisioned, may be priced out of 
Roxbury, Dorchester, and Mattapan and pushed out 
of Boston’s urban core to suburbs and other cities. 

Ridesourcing, bikesharing, and transit apps 
dominated the conversation during the roundtable, 
providing benefits for many but remaining out of 
reach for others.  It is impossible to predict with 
certainty the impact of autonomous vehicles on low-
income neighborhoods, communities of color, and 
the elderly and disabled. As tech companies like 
Google continue to move through the permitting 
process to pilot rides on public roads, conversations 
about the implications of AVs will become more 
urgent.

Innovative Mobility and the 
Climate
In our modern economy, the primary source of 
greenhouse gas (GHG) emissions that are changing 
the global climate is the combustion of fossil fuels 
to produce energy. In the transportation sector, the 
most significant GHG sources are the combustion 
of oil-based fuels, notably gasoline and diesel, in 
vehicles. In Massachusetts in 2013, 44 percent of all 
GHG emissions came from the transportation sector, 
nearly all of that from the combustion of petroleum 
products.219

Innovative mobility will primarily impact GHG 
emissions through changes in energy use (e.g., 
reductions in oil combustion and switching to less 
GHG-intensive energy sources) and, secondarily, 
through the additional changes to the sources of 
energy consumed that it enables. Many of the factors 

that could significantly impact the overall amount 
of energy consumed and the mix of energy sources 
have been discussed earlier in this report:

•	 Lower vehicle-miles traveled decreases the 
energy consumed for a particular mode.

•	 Reduced congestion allows for more efficient 
vehicle operation.

•	 Enabling new land use patterns, such as transit-
oriented development and more efficient usage 
of land currently designated for parking, changes 
the profile of transportation demand.

Of course, to the extent that innovative mobility 
increases VMT, congestion, or exurban sprawl, GHG 
emissions could potentially increase. However, 
advances in innovative mobility will be happening 
in conjunction with state and federal GHG policy for 
transportation.220 National fuel economy standards, 
as well as state and regional policies to promote 
vehicle electrification, are pushing the Massachusetts 
vehicle fleet in a cleaner direction, and advocates 
are attempting to advance policies to combat 
sprawl, decrease congestion and promote walking, 
biking, and increased usage of transit. As of 2016, 
Massachusetts does not have a specific policy, such 
as cap-and-trade or a carbon tax, that controls overall 
levels of transportation GHG emissions, although the 
Supreme Judicial Court’s May 2016 ruling requiring 
the Commonwealth to achieve the emission 
reduction targets in the 2008 Global Warming 
Solutions Act could spur new action and neighboring 
states have started to explore options in this area.221

Information Technology
Electric vehicles, powered by clean electricity, are 
one of the most promising options for reducing 
GHG emissions from privately owned vehicles. 
Even with today’s electricity mix, a battery electric 
vehicle is still substantially cleaner in every region 
of the country than a comparable vehicle that uses 
gasoline.222 The electricity mix in New England has a 
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lower GHG emissions rate than much of the country, 
making electric vehicles a particularly clean option in 
Massachusetts today.223 As the electric grid continues 
to get cleaner over time, the GHG benefits of electric 
vehicles will only increase.

However, there are a number of barriers to 
widespread electric vehicle adoption that still exist 
today.224 Information technology offers solutions to 
a number of these barriers, particularly with respect 
to electric vehicle charging. Owners of mass-market 
conventional vehicles are used to long travel ranges 
and quick stops for filling at widely available stations. 
Electric vehicle charging departs from this “gasoline 
model” in many ways. As a result, tools for trip 
planning and information about the availability of 
charging stations are quite important to increased 
electric vehicle adoption. Apps to locate charging 
stations and provide other information and tools are 
increasingly available through private EV charging 
networks, such as ChargePoint,225 aggregators such 
as PlugShare,226 and the federal government, notably 
the Alternative Fuels Data Center (AFDC) at the U.S. 
Department of Energy.227 California228 and, more 
recently, Connecticut229 have encouraged this trend 

by requiring public charging stations to disclose 
certain information to the AFDC. Apps for charging 
station networks also provide convenient methods 
for station access and payment.

To the extent that information technology reduces 
congestion or promotes walking, biking, and public 
transit, this could also significantly decrease GHG 
emissions. Apps that show the GHG footprints of 
different travel options could also encourage eco-
friendly travelers to choose options that have lower 
emissions.

Shared Mobility
Different types of shared mobility could have 
significantly different impacts on greenhouse gas 
emissions. Most simply, the impact of bikesharing 
should unambiguously decrease GHG emissions, 
although the impact may be relatively small.230 
Bikesharing encourages lower car ownership and 
the substitution of biking for driving. Bikesharing 
can also increase transit use by serving as a last-mile 
connector and may decrease congestion to some 
degree.231 Even if bikesharing serves as a substitute 
for public transit, that would have a neutral impact on 
GHG emissions.

Carpooling and microtransit can be grouped 
together with respect to GHG emissions. As long 
as the predominant effect is to reduce solo vehicle 
trips or to reduce private vehicle ownership, 
carpooling and microtransit will likely reduce VMT 
and emissions. These categories of shared mobility 
can also serve as effective last-mile connectors to 
public transit. However, each of these modes could 
substitute for walking, biking and public transit. 
Most directly, private microtransit has the potential 
to compete for resources and political support with 
public transit. In a worst case scenario, erosion of 
such support could reduce transit availability and 
lead to greater car ownership and higher emissions 
among some of those currently reliant on transit, 
although such as scenario is speculative.

Indianapolis’ BlueIndy electric carsharing program stations electric 
vehicles throughout the city. The curbside chargers used for the 
program are also available to other electric vehicle owners.
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To date, carsharing has likely been greatly beneficial 
for the climate. Empirical studies have shown 
that availability of carsharing has reduced vehicle 
ownership significantly.232 This tends to reduce VMT 
because the marginal cost of driving trips becomes 
more expensive with carsharing and participants will 
walk, bike, or take public transit instead of paying 
for additional driving trips. In contrast, the impact of 
ridesourcing has not been shown to be decisively 
positive to date and at least one study has shown 
that ridesourcing can substitute in a limited way for 
walking, biking, or public transit.233 

Ridesourcing and one-way carsharing can both 
be effective last-mile connectors for public transit. 
At present, it is not clear that carsharing and 
ridesourcing fleets are particularly clean or efficient. 
However, they both have features that suggest 
that this could change. Shared vehicles with high 
utilization rates can spread the incrementally higher 
price of cleaner vehicles over additional miles. 
This would enable purchases of cleaner vehicles, 
particularly if the cost of fuel is lower than gasoline 
or diesel. High utilization would also lead to faster 
turnover of the vehicle fleet and enable quicker 
adoption of new, cleaner and more efficient 
technology. Both carsharing and ridesourcing can 
enable “rightsizing” by allowing the traveler to 
choose the most efficiently-sized vehicle for their 
immediate need. Lastly, integration of new clean 
technologies into these fleets could familiarize 
customers with those new technologies and 
encourage their adoption in future vehicle purchases.

Autonomous Vehicles
Even partially autonomous vehicles may lead to more 
driving and possibly increased congestion because 
they may make travel safer, cheaper, and more 
enjoyable.234 Unless these vehicles are also extremely 
clean and efficient, this necessarily would increase 
greenhouse gas emissions. Partial automation may 
enable benefits like eco-driving, efficient braking, 
improved platooning, and marginally lower 
congestion and crash rates, but may also enable 
higher highway speeds.235

In the medium term, the primary GHG benefits of 
fully autonomous vehicles may be as enablers of 
cheaper and more convenient modes of shared 
mobility, although this also has the potential 
to increase VMT by attracting new users and 
substituting for walking, biking, and transit.236 

In the long-term, networks of fully autonomous, 
shared vehicles create the potential for revolutionary 
changes to the transportation system that could 
dramatically lower GHG emissions.237 First, 
congestion may become a phenomenon of the 
past, because connected vehicles have the ability 
to synchronize perfectly and avoid crashes. This 
eliminates a significant source of fuel waste. 
Second, the crash avoidance capabilities of 
autonomous vehicles allow major changes in vehicle 
characteristics related to safety. Lightweighting and 
rightsizing of vehicles both make vehicle operation 

The DriveBoston program makes parking spaces at curbsides and 
in municipal lots available to carsharing operators. By replacing 
privately owned vehicles, carsharing services can reduce demand for 
parking.
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more energy efficient. This leads to a virtuous cycle 
for electric vehicle adoption, where battery size 
is a significant issue for charging times, efficient 
operation, and vehicle cost. Third, this scenario 
allows for significant reduction or elimination of 
the need for the current set of parking facilities and 
replacement with storage in less accessible areas. 
This in turn allows for major changes in land use 
patterns, such as the productive development of 
land currently used for parking lots and garages and 
increased space for walking, biking, and transit in 
public thoroughfares.

Given all of these variables, the net impacts of 
autonomous vehicles on GHG emissions are quite 
uncertain and likely to depend on public policy. Even 
without considering land use changes, one recent 
analysis estimated that the change in road transport 
energy consumption due to vehicle automation 
could range from a 45 percent reduction to 100 
percent increase in the long run.238 A transition to 
vehicles with low to no GHG emissions could either 
provide a pathway to decarbonizing transportation in 
the best case or be a backstop to prevent a dramatic 
increase in emissions in the worst case scenario. 

Innovative Mobility and Public 
Health and Safety
Shared Mobility
Thousands of Americans die every year from vehicle 
pollution and crashes. Shared mobility, if shaped 
proactively by public policy, has the potential to 
mitigate these public health threats by reducing 
overall driving, and making the driving that does 
occur safer and cleaner. It can also free up road 
space to allow for safer walking and biking, which 
helps address public health challenges such as 
obesity.

The greatest public health threats from our current 
transportation system are pollution and vehicle 
crashes. Vehicles that run on gasoline or diesel 
release emissions including nitrogen oxides, 
carbon monoxide, volatile organic compounds, fine 
particulate matter, and ground-level ozone. These 

pollutants are released in close proximity to where 
people live, and are associated with health problems 
including asthma and cancer.239 Vehicle emissions are 
estimated to cause approximately 58,000 deaths per 
year in the United States, including more than 1,300 
premature deaths in Massachusetts due to particulate 
emissions from road vehicles.240 

Motor vehicle crashes are another major public 
health concern, claiming 349 lives and causing 
more than 4,000 serious injuries in Massachusetts in 
2012.241

Shared mobility can reduce harmful pollution by 
reducing overall driving (see “Innovative Mobility 
and Congestion”), and by speeding the transition 
to clean, electric vehicles. Carsharing services can 
expand the availability of charging infrastructure 
in public areas. In Indianapolis, for example, the 
BlueIndy one-way carsharing service consists 
exclusively of electric vehicles, with a smartphone 
app that lets users determine which vehicles are 
available and which are charging.242 BlueIndy’s 
curbside charging stations, while primarily for the 
system’s users, are also available to the public for 
recharging of private electric vehicles. 

Some shared mobility services may reduce crashes 
by providing a mobility option for those who are 
unable to drive safely or who are impaired by 
alcohol or drugs. Shared mobility services provide 
a convenient transportation option for people out 
drinking who might otherwise drive home. In 2015, a 
study conducted by Uber and Mothers Against Drunk 
Driving reported that the service was associated 
with a reduction in DUI rates.243 A more recent 
study, however, found that Uber has not yet had a 
discernable effect on drunk driving fatalities.244 In 
Massachusetts, 41 percent of traffic fatalities involve 
alcohol-impaired driving, tied with North Dakota and 
Texas for the highest rate in the nation.245

Some shared mobility options may also improve 
public health by increasing active transportation 
– both walking as a result of lower car ownership, 
and biking as a result of bikesharing programs. (See 
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“Innovative Mobility and Active Transportation.”) 
Research suggests that bikesharing programs 
actually decrease bicycle injury and fatality rates.246 
Incredibly, until the summer of 2016, there had been 
zero recorded deaths for all bikesharing systems in 
the U.S.247 Although the reasons for increased safety 
are not fully understood, one important factor is 
likely the design of bikesharing bicycles, which are 
typically heavier and designed for slower speeds, 
and equipped with lights.248 Eventually, bikesharing 
programs may help improve safety for all riders 
by increasing political support for new bicycle 
infrastructure. 

Autonomous Vehicles
Increased safety is perhaps the most important and 
most universally forecast benefit of autonomous 
vehicle adoption. 

According to data from the Centers for Disease 
Control and Prevention, operating an automobile 
is among the most dangerous activities that most 
Americans partake in on a daily basis.249 A 2008 
report to Congress from the NHTSA estimates that 
nearly 90 percent of motor vehicle crashes are due 
to human error – recognition errors, decision errors, 
or driver performance errors.250 By removing the 
human element from the operation and decision-
making processes of the vehicle, it is anticipated that 
autonomous vehicles could prevent thousands of 
annual automobile crash deaths. 

Of course, the safety benefits of automation cannot 
be fully realized until autonomous vehicle technology 
has been tested and enhanced to the point where 
governing bodies such as National Highway Traffic 
Safety Administration (NHTSA) can say with certainty 
that autonomous vehicles can operate safely on roads 
shared by bicyclists, pedestrians, and other vehicles. 
Google’s self-driving car program has logged over 
1.5 million miles of autonomous operation on public 
streets. However, the vehicle has been involved in 
several crashes that have been determined to be the 
fault of the autonomous vehicle.251 Since May 2015, 
Google has been publicly reporting vehicle testing 

data, including all crashes reported to the California 
Department of Motor Vehicles.  Google claimed 
that its vehicle was not at fault for any crashes during 
the first six years of autonomous vehicle testing. 
However, a Google autonomous vehicle was found 
at fault for a collision with a public transit bus in 
February 2016.252

A complete transition to fully autonomous vehicles is 
still decades away, leading to concerns about safety 
during the long transition period in which vehicles 
with varying levels of autonomy share the road with 
conventional, driver-operated cars and trucks. Semi-
autonomous vehicles – which may require drivers 
to suddenly take command of a vehicle in times of 
trouble – may pose safety concerns, which will need 
to be carefully managed as they find their way onto 

With smart public policies, innovative mobility tools and services can 
enable local governments to devote more space for safe walking and 
biking around Massachusetts cities and towns.
Credit: Marcus Baker
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the roads.253 In May 2016, the highly publicized 
death of a driver using the “Autopilot” mode in a 
Tesla semi-autonomous vehicle highlighted the 
potential safety concerns of partial automation. 

Although autonomous vehicles will almost certainly 
increase safety of driving over the long term, they 
could negatively impact public health by increasing 
the convenience and affordability of car travel, and 
decreasing overall active transportation. The Pixar 
movie Wall-E imagines a future in which comically 
slothful humans never step foot outside of their 
autonomous pods, which shuttle them around 
their futuristic space station. To prevent this type of 
dystopian lethargy, policymakers will need to ensure 
that cities and neighborhoods are fun and safe to 
traverse on foot and on bike, while discouraging 
overreliance on self-driving cars through 
infrastructure and pricing decisions.

Innovative Mobility Where We 
Live 
Massachusetts communities have very different 
transportation needs. The opportunities and 
challenges posed by innovative mobility will be 
different in rural Berkshire County than they are 
in Boston’s Back Bay, and different in suburban 
Worcester than they are on Cape Cod. The 
following section reviews innovative mobility 
from the particular perspective of various types of 
communities within the Commonwealth.

The Urban Core 
In considering the role of innovative mobility in the 
urban core, it is important to start by understanding 
that walking is the base of the pyramid for urban 
transportation. All urban transportation modes 
depend on a safe walking environment because, 
at some point of each day, every city dweller is a 
pedestrian. Walking – along with biking and transit 
use – allows vast numbers people to navigate tight 
urban spaces without contributing to congestion, 
supporting the vibrant mix of businesses, amenities 
and housing that make Massachusetts’ cities special. 

No innovative mobility solutions work for the urban 
core, therefore, unless they enable and foster 
walkability.  

Information technology has the potential to reduce 
many of the hassles of living in or visiting the urban 
core. The use of smart wayfinding signage can make 
it easier and more convenient to navigate through 
unfamiliar urban environments, while transit and 
multimodal apps can improve the ease of living car-
free or car-light lifestyles. The availability of a variety 
of easily navigable transportation options permits 
very dense, very mixed-use downtown districts 
that become powerful commercial, residential, and 
institutional hubs without congestion and without 
parking.

Shared mobility and autonomous vehicle solutions 
have the potential to make life in dense cities easier, 
healthier and more convenient … or to turn city 
streets even more fully into venues for high-speed 
traffic, reducing access for people moving about on 
foot or on bike and eroding urban quality of life.

A Positive Scenario
Innovative mobility solutions have the potential to 
reduce or eliminate many of the conflicts between 
motor vehicles and other users of space in the urban 
core.

Autonomous vehicles may be designed to obey 
traffic rules (including speed limits and red lights) and 
to act more predictably than human-driven vehicles. 
This could make it safer and more comfortable 
for people to move along and across city streets, 
whether on foot or on bike. Fatalities and severe 
injuries are also less likely to occur when vehicles are 
traveling at slower speeds.254

With increased safety, more parents may feel that 
it is safe enough to allow kids to walk and bike to 
school by themselves at younger ages. With a larger 
population of children that grew up walking and 
biking to school, the next generation of young adults 
may choose to continue these active travel habits 
throughout their lives.
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Cities could also use the spread of shared mobility 
services and autonomous cars to reduce space 
used for parking and for vehicle travel. Autonomous 
vehicles may travel closer together, reducing the 
amount of space that must be allocated to moving 
cars on streets and highways, while parking garages 
(to the extent they are still needed in urban cores) can 
be optimized to allow AVs parked very close together 
since people would not need to go into the garage 
to access cars. With less room devoted to moving 
and storing vehicles, cities and towns may be able to 
reallocate how curbside space is used; converting it 
to green space, wider sidewalks and/or cycle tracks. 
A community’s streets may be made narrower and 
easier for people to cross, while other streets may 
be completely closed off to vehicles and become 
pedestrian plazas, or create new areas that can be 
converted to walkable housing developments. If a 
city has a parking garage that is no longer needed, 
this excess vehicle storage space could be re-used as 
modular business space or housing.255 “The Garage” 

in Cambridge’s Harvard Square was once a parking 
garage that was re-purposed for shopping 25 years 
ago and is still going strong.

Shared mobility might also provide residents of 
urban areas with new, affordable modes of travel, 
including “mobility as a service” plans (similar to 
cell phone plans) that allow residents to use certain 
amounts and types of shared mobility services. 
Residents of areas that are underserved by public 
transportation may gain access to jobs, education 
and other opportunities by combining multiple 
modes of transit and new mobility options. Transit 
authorities may create multimodal mobility hubs to 
extend the ends of existing service lines to previously 
underserved communities and give users the option 
to choose their manner of travel.

Additionally, if AVs use cleaner fuels, emissions will 
also be reduced; these emissions are a contributing 
factor to thousands of premature deaths each year, 
with the greatest toll in our cities.256  

Urban core neighborhoods like Boston’s Seaport district need new transportation solutions to provide access to people without the congestion 
that comes with reliance on personal cars. 
Credit: Marcus Baker
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A Negative Scenario
Public transportation, walking and biking are 
important mobility options in the urban core. 
Scenarios exist by which innovative mobility could 
reduce, rather than augment, access to those 
options.

If shared mobility or autonomous vehicles erode 
financial or political support for transit, it may 
become increasingly difficult to provide low income 
populations with transit, with a “two-tier” system 
of higher-quality private transportation and lower-
quality public transit emerging over time. Given 
transit’s central role in moving large numbers of 
people around dense urban spaces, shifting riders 
from trains and buses into smaller autonomous cars 
could make dense urban areas less accessible and 
more congested than previously.

Autonomous vehicles may also make walking and 
biking in city centers and neighborhoods more 
difficult if care is not taken to allow for convenient 
street use and crossing by pedestrians and bikes. 
Some models of autonomous vehicles suggest that 
they will not have to stop at intersections.257 Non-
motorized users are left out of many of the current 
discussions and visualizations of these concepts. 
Regular walk cycles and mechanisms for the safe 
and comfortable traversing of intersections on bikes, 
would need to be integrated. 

If intersections and vehicles are able to sense people 
walking or cycling, it is critical that the technology 
does not rely on Bluetooth or other phone-based 
technology. There are a number of instances where 
a person may not be carrying a smartphone - a 
young child, a homeless person, a runner, or just 
someone who left their phone behind for the day; 
additionally, 28 percent of US adults reported not 
owning a smartphone in 2015.258 An opposing vision 
of an autonomous vehicle future suggests a different 
problem: autonomous vehicles may be designed 
to be so cautious that they will always stop to avoid 
striking a person. This may lead to people crossing 
the street at any point as vehicles are approaching, 

knowing that they would halt, and potentially 
disrupting traffic and reducing the value proposition 
for individuals to adopt autonomous cars. 

Use patterns of autonomous cars could lead to 
vastly more driving – including by empty vehicles 
– clogging urban streets. A future in which 
autonomous cars are so safe that parents feel 
comfortable enough to place their kids into AVs 
without parental supervision could result in fewer 
children walking to school, with resulting damage 
to public health – including increased instances of 
childhood obesity and type 2 diabetes from children 
getting less physical activity. 

In cities where congestion already exists, inefficient 
use patterns for autonomous vehicles could make 
matters far worse. For example, in a family that owns 
its own autonomous vehicle, a wife might take it 
to work and send it back home (empty) to pick up 
the kids for school. The husband may then take it 
to run errands on way to work, have it circle the city 
block for 15 minutes while he is in a store, and then 
continue to the office where he sends the AV home 
with all the purchased items. In the afternoon, the 
wife might request the car on her phone, but get tied 
up on an urgent phone call, and have the vehicle 
circle the block for 15 minutes (if there is no parking 
available) before she is able to leave.

To the extent that the answer to increases in housing 
prices in the urban core is to “drive until you qualify” 
to buy property or rent housing, increased use of AVs 
could allow for a resurgence of sprawl, leading to 
less centralization and spreading areas of low density 
commercial development, with environmental, fiscal 
and quality of life ramifications.

Lastly, as Boston is unfortunately well aware, urban 
core areas are often targets of terrorist activity. 
Autonomous vehicles raise questions regarding 
security, including the potential for malicious hacking 
of vehicles.259 The FBI has expressed concern 
that self-driving vehicles could be used as lethal 
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weapons.260 While these security concerns are 
universal, they are particularly resonant in dense 
urban areas.

In the Suburbs 
The emergence of innovative mobility services offers 
tremendous opportunities to address longstanding 
transportation needs in our suburbs.

Over the last few decades, Massachusetts suburbs 
have shifted from being primarily residential in nature 
to hosting significant economic and employment 
opportunities.  The 495/MetroWest region’s 35 
communities exemplify this maturation; in 1980, 
they generated approximately $2.5 billion in annual 
payroll, but by 2015 were generating over $22.5 
billion in annual payroll.261  The 495/MetroWest  
region has become a net importer of labor, hosting 
the headquarters of Bose, Boston Scientific, BJ’s 
Wholesale Club, eClinicalWorks, EMC, MathWorks, 
Staples, Sunovion Pharmaceuticals, TJX, Waters, 
and others, as well as sizeable facilities for Cisco, 
IBM, Sanofi Genzyme, and others. The emergence 
of these centers of employment has had a profound 
impact on commuting patterns and transportation 
needs, but with limited resources available, our 
transportation system has been slow to evolve and 
meet these needs. 

First- and last-mile connections to transit are major 
concerns, while a recent business climate survey of 
the region ranked public transportation and traffic the 
top concern.262  In fact, one respondent went beyond 
the survey to offer a personal statement that “The to-
and-from work commutes are prohibitive to all fields 
of business in our state.”263

Repairing highways, addressing bottlenecks,264 
expanding regional transit services, installing All 
Electronic Tolling,265 and updating commuter 
rail schedules are all important steps forward 
in addressing transportation challenges in 
the suburbs.266  But challenges remain. The 
Commonwealth’s 15 Regional Transit Authorities, 
which provide important transit service in suburban 
areas, face service and capital limitations as well 

as growing expenses to provide needed demand 
response services (also known as paratransit).  For 
example, the MetroWest RTA’s operating budget 
is split evenly between fixed route and demand 
response, but in terms of operations, 80 percent 
of their rides are fixed route and 20 percent are 
demand response.267  As a consequence, the MWRTA 
has made a high priority of providing transportation 
coordinator services to the disabled community to 
maximize the use of fixed route services. 

In addition, suburban residents often need to travel 
across RTA boundaries. Those are needs that RTAs 
often struggle to serve, given their jurisdictional 
boundaries and limited operational resources. 

There are some publicly supported models of 
innovative transportation services in the suburbs, 
such as MassDOT’s BusPlus program,268 which 
is focused on expanding regional bus service in 
underserved corridors.  This has resulted in public-
private partnerships with private bus companies, 
such as Peter Pan Bus Lines, which is providing 
weekday service linking Worcester, Marlborough and 
Boston.269  Some suburban employers provide direct 
transportation services for their employees, done 
through transportation management associations 
(TMAs), in conjunction with RTAs or municipalities, 
or entirely privately.  Notable examples include 
Staples providing a bus between their Framingham 
headquarters and Boston; Red Hat, Juniper, and 
other Westford employers providing a shuttle 
to Alewife; Boston Scientific providing a shuttle 
to Boston and supporting MWRTA services from 
downtown Marlborough.270 

While a prevalent part of the urban transportation 
network, taxicab companies have far more limited 
operations in the suburbs.  

Given the lack of convenient on-demand 
transportation options in many suburban 
communities, there has been strong interest in the 
potential benefits of services offered by ridesourcing 
companies. While ridesourcing services are available 
in at least some suburban jurisdictions, the coverage 
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area of many services is limited, with the service 
Fasten serving only communities within Route 
128271 and Lyft serving communities within Interstate 
495.272 Only Uber appears to cover the entire 
Commonwealth.273

With regard to carsharing, Zipcar has limited 
penetration in the suburbs, but provides an 
important alternative to vehicle ownership on 
many college campuses as well as a few apartment 
complexes.274

Opportunities in the Suburbs
New models are emerging – such as the 
examples listed above – for how to provide better 
transportation in the suburbs, and there is a 
willingness to adopt entrepreneurial thinking and 
new collaborations. This interest in developing 
new models of providing transportation services 
is coming from many constituencies, including 
companies that are relocating and want to provide 
services to their workforce, real estate entities 
engaged in redevelopment efforts that see these 
services as essential to securing tenants, transit 
officials exploring new collaborations to overcome 

resource limitations, municipal officials responding 
to public demand, and state officials interested in 
fostering linkages and ridership.  

Our suburban transportation network has significant 
limitations, not only with long headways on fixed 
route transit services, but also areas where transit 
isn’t offered at all.  Innovative mobility opportunities 
could be crucial in addressing these gaps and 
addressing longstanding demands for services, such 
as:

•	 Addressing critical first- and last-mile gaps that 
prevent people from using transit. Available 
parking at stations, for example, is a major 
constraint at MBTA commuter rail stations. 
Ridesourcing and other shared mobility services 
could provide residents with access to the 
stations without requiring the MBTA to incur 
capital costs to provide parking and while 
reducing parking costs for riders.

•	 Developing new means of providing demand 
response services. As the MBTA is currently 
exploring such options (see page 43)275, they 
could provide a potential model for RTAs.

Commuter rail represents a vital transportation resource for residents of suburban communities, but “first-mile/last-mile” gaps can often 
make it hard to maximize its potential. Innovative mobility tools and services create the potential to close some of those gaps.
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•	 Utilizing innovative services to meet the 
demographic needs of suburban transit riders, 
including teens and services for Councils on 
Aging.

•	 Enabling transit agencies to offer demand 
responsive bus services with the potential 
to serve lower density suburban areas more 
efficiently and effectively than fixed-route service.

Partnering with ridesourcing companies could be 
mutually beneficial for suburban transit providers, 
local governments, and the companies themselves. 
Suburban transit agencies and programs could offer 
TNCs access to riders and data on transportation 
patterns, while the provision of operational data 
by TNCs could be useful to local governments and 
transit agencies. Such collaborations could also 
reduce barriers to accessing TNC service, such as 
access to smartphone technology and a financial 
account, in order to serve otherwise unaddressed 
populations.
Suburban transit agencies could also adapt shared 
mobility models to expand access to transit and 
on-demand mobility to more people. On-demand 
microtransit services like Bridj provide a potential 
model for providing transit services in areas where 
fixed-route transit is difficult to provide.

The emergence of autonomous vehicles creates 
economic development opportunities in the 
suburbs as well. On April 27, 2016, the state held 
a roundtable on autonomous vehicles, jointly 
convened by the Secretaries of Transportation 
and Housing and Economic Development, to 
discuss the economic development and regulatory 
issues associated with the industry.276  This 
collaborative focus by these agencies, as well as 
MassDevelopment’s interest in hosting autonomous 
vehicle testing at the Devens Enterprise Center, 
demonstrate the ongoing priority being given to 
these issues by state agency leaders.277

Challenges in the Suburbs
While the suburbs present clear opportunities 
to benefit from innovative mobility practices, 
there are many challenges as well.  Many of those 
challenges are linked to the same problems currently 
experienced by the suburban transportation system, 
such as limited resources, gaps in service, and 
fragmentation. For example: 

•	 There have been limited studies and 
examinations of rollout of TNCs in suburban 
areas, since much of the private sector, 
regulatory, and academic focus has been on the 
ongoing implementation in cities, where the 
services began and have experienced the fastest 
growth.

•	 Innovative mobility programs could be 
overlooked by state agencies, municipalities, 
and public agencies as potential means to 
address suburban transportation needs. Certain 
innovative mobility services may not be as 
profitable or as easy to operate in the suburbs 
as they are in dense urban areas, but yet may 
have significant public benefits and, therefore, 
be worthy of governmental efforts to bring to 
fruition.

•	 RTAs, TMAs and municipalities may lack the 
planning, operational, and capital resources to 
develop innovative pilot programs that harness 
the benefits of innovative mobility services.

•	 Potential TNC collaborations with public 
transit could be complicated by public transit’s 
needs for specialized equipment and training, 
particularly for demand response, as well as 
potential interactions with collective bargaining 
agreements. Any collaboration between public 
transit and TNCs on demand response would 
have to address current federal regulations that 
limit demand response fares to double a regular 
transit trip. TNCs’ needs for service pre-qualifiers 
such as access to smart phone technology and 
a financial account may also create obstacles to 
equitable provision of service.
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•	 Lack of clarity regarding mechanisms for regional 
transportation planning across jurisdictional 
boundaries may make it difficult to bridge service 
gaps and include TNCs and private sector 
providers.

Local governments must also guard against 
potential downsides of innovative mobility services. 
Autonomous vehicles or access to ridesourcing 
might increase congestion and air quality problems 
that already affect many suburban communities, 
unless vehicle sharing is incentivized and other steps 
are taken to ensure that the services are consistent 
with regional goals. Similarly, innovative mobility 
programs could erode ridership of public transit, and 
overlook critical riders in suburbs – seniors, teens, 
and the disadvantaged. 

The ongoing maturation and expansion of innovative 
mobility presents an unprecedented opportunity 
to address longstanding suburban transportation 
needs, but successfully addressing this opportunity 
will require the state, municipalities, and the private 
sector to work together thoughtfully, collaboratively, 
and with long-term perspective.

The Gateway Cities 
A Gateway City is defined as a municipality with 
a population greater than 35,000 and less than 
250,000, a median household income below the 
state average, and a rate of educational attainment 
of a bachelor’s degree or above that is below the 
state average.278 The following are Massachusetts’ 
Gateway Cities:

Attleboro Holyoke Pittsfield
Barnstable Lawrence Quincy
Brockton Leominster Revere
Chelsea Lowell Salem
Chicopee Lynn Springfield
Everett Malden Taunton
Fall River Methuen Westfield
Fitchburg New Bedford Worcester
Haverhill Peabody

Gateway Cities were typically once strong industrial 
centers, and have experienced a decline since those 
jobs went overseas. They often have large minority 
populations, and their workforces are decentralized 
as compared to other areas of Massachusetts. This 
“job sprawl” is especially problematic in Gateway 
Cities outside of Greater Boston and the core MBTA 
service area.279 

There are three types of Gateway Cities: 

1) Satellite Cities. Gateway Cities that are close 
enough to Boston that their RTA can connect to 
the Urban Core via MBTA commuter rail service; 

2) Regional Cities. Gateway Cities that operate 
outside of the MBTA network and that are 
dependent on their RTA to connect residents to 
jobs in the region; and, 

3) Regional Hubs. Gateway Cities that are close 
enough to Boston that their RTA can connect to 
the urban core via MBTA commuter rail service 
and their residents are dependent on their RTA to 
connect to jobs in the region.280

The potential impact that innovative mobility could 
have on these varied, underserved, yet crucially 
important economic centers is very difficult to 
evaluate, because fewer generalizations can be made 
about these communities. Some suffer from terrible 
traffic congestion (e.g., Lynn), yet some do not 
(Pittsfield). Some have a large land area and plentiful 
parking (e.g., Worcester), and some do not (Revere). 
In some Gateway Cities, such as Pittsfield, Lynn and 
Worcester, surveys have documented that getting 
rides from friends and family is sometimes the only 
way residents can currently get around, indicating 
large potential demand for affordable mobility.281 

Possible scenarios outlined in other sections of 
this white paper (Urban Core, Rural Massachusetts 
and the Suburbs) may play out similarly in various 
Gateway Cities. This section focuses on two 
elements: 1) How innovative mobility might impact 
RTAs in Regional Cities and Hubs; and, 2) How 
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innovative mobility might impact the ability of those 
RTAs to connect to the commuter rail system in 
Satellite Cities and Regional Hubs. 

A Positive Scenario
Innovative mobility solutions have the potential to 
strengthen the RTA systems and better connect those 
RTAs to the commuter rail system.

As in the Urban Core, the Suburbs and Rural 
Massachusetts, information technology could 
increase transit ridership. Riders could be more easily 
access information that allows them to plan their trips 
and connect their RTA ride to their commuter rail trip.

“Mobility as a service” systems described in 
“Innovative Mobility and Transit” (page 25) 
could provide access to a range of shared-use 
transportation services – commuter rail, RTA transit, 
bikesharing, carsharing and taxis. This might give 
residents of Gateway Cities the flexibility their 
families need to access opportunities and services 
in their region or connect with jobs and opportunity 
in the Urban Core. Shared mobility might provide 

valuable flexibility, because current transit service 
in Gateway Cities is often infrequent. In a best-
case scenario, shared mobility might improve 
transportation access to the point that travel between 
Gateway Cities, and between Gateway Cities and 
the Urban Core, becomes significantly faster, more 
convenient and more reliable – providing a boost to 
the economic competitiveness of Gateway Cities.

Autonomous vehicle technology could also be 
applied in shuttles and other small vehicles. This 
could make transit less expensive to provide and 
might allow RTAs to better connect Gateway Cities to 
surrounding regions or commuter rail stations.

A shared fleet of driverless cars and/or shared 
mobility services might provide an affordable means 
for residents unable to afford a car to pay to use one 
on a trip-by-trip basis, rather than relying on friends 
or family to ferry them around. Riders might have 
increased independence and flexibility, and be better 
able to access their jobs, school and appointments. 
In this eventuality, the RTA system and commuter rail 
system may be more important to the community and 
its ridership could increase accordingly. 

A Negative Scenario
Gateway Cities might benefit greatly from innovative 
mobility solutions, but in a worst-case scenario, RTA 
systems and the ability to connect to the commuter 
rail system might be further weakened.

As discussed earlier, in 2015 28 percent of U.S. 
adults reported not having smartphones. Access 
to smartphones and home computers is critical for 
realizing many of the benefits outlined in this report, 
but many residents of Gateway Cities may not have 
the ability to tap information technology or access 
shared mobility services.

Unlike economically prosperous neighborhoods 
in the Urban Core, private providers, RTAs and 
local governments might choose not to introduce 
shared use transportation systems in Gateway Cities, 
determining either that they are not economically 

Gateway Cities such as Worcester rely on public transportation to 
provide residents with access to jobs and opportunity and to promote 
revitalization. Innovative mobility tools have the potential to expand 
access to opportunity and improve the efficiency and effectiveness of 
transit service. 
Credit: WRTA
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viable or that other priorities take precedence, 
especially given the severe underfunding that 
currently limits RTA operations.

Finally, a shared fleet of autonomous cars might 
allow impoverished users access to a vehicle 
without the necessity of owning a car. However, if 
private ownership – rather than shared mobility – 
continues to be the dominant model, or if shared 
mobility providers refuse to provide quality service 
to Gateway City residents, those residents may not 
be able to afford a vehicle and will continue to have 
no reliable way to bridge the first- and last-mile gap 
with public transit or to have access to jobs and 
opportunity as a result of increased access to transit. 

Rural Massachusetts
In rural areas, the privately owned automobile is 
usually seen as the only viable transportation option. 
Residents often cannot envision how their lives could 
be improved by better access to other transportation 
choices. If there are transit options, they are very 
limited, largely unknown, or are seen as serving only 
those who are unable to drive.

Innovative mobility presents a number of exciting 
transportation opportunities for rural areas, but also 
brings the potential to create transportation crises 
in rural areas, depending on the policy choices we 
make in coming years.

As in the urban core, transit and multimodal apps 
can improve the ease of living car-light lifestyles 
in rural areas. Real-time transit information may be 
more important in rural areas where buses come 
infrequently than it is in the Commonwealth’s most 
transit-oriented neighborhoods, where the next 
bus or train is usually only a few minutes away. 
Information technology services, such as new 
websites that enable potential riders to find public 
and private transit options they were formerly 
unaware of, can increase ridership and strengthen 
those systems, and allow them to broaden their 
services. Data gleaned from those websites can also 
inform public transit planning and choices. 

Shared mobility and autonomous vehicle solutions 
have the potential to make life in rural areas cheaper 
and healthier and expand transportation access to 
populations that are currently excluded. Finally, flex 
routes made possible by cell phone use can make 
rural transit both more effective and more affordable 
in regions that are sparsely populated.

A Positive Scenario
Innovative mobility solutions might free some rural 
residents from the need to drive, increase safety to 
allow increased biking and walking, and promote 
other transportation choices by improving access to 
information about them.  

Information technology advances are already 
transforming rural transportation in the 
Commonwealth of Massachusetts. Where real-time 
information is available for transit systems such as 
in the Lowell Region,282 the Pioneer Valley283 and 
Worcester County,284 users can access up-to-date 
estimated arrival times and plot current locations of 
buses – a feature that is even more critical to rural 
users due to the infrequent buses on fixed rural 
routes.

Another example of a developing information 
technology that might have a particularly 
transformative effect on rural transportation are online 
searchable databases. By accessing a single website, 
users can locate their best transportation option 
across multiple private and public transportation 
providers. Some systems, such as the Southern 
California Ride Match285 pair users with transit, 
carpools or vanpools. Others are confined to transit 
and incorporated private transportation providers. 
For instance, the Greater Attleboro Taunton Regional 
Transit Authority (GATRA) launched its mobility 
management system, Ride Match, in 2012, and 
added a mobile version in 2013.286 As of spring 2016, 
complete information for the Massachusetts Bay 
Transportation Authority, the commuter rail network 
and four of the 15 regional transit authorities is in 
the database. The website is being re-launched in 
2016 to double the number of RTAs included. The 



62

goal is for statewide information for the remaining 
bus routes in the RTA system, as well as all other 
providers in those RTA districts – including private 
transportation and Council on Aging resources – to 
be in the system by May of 2017.

Consolidating transportation provider information in 
a single searchable database can improve ridership 
across public and private systems. It also has an 
important secondary effect: because the Ride Match 
system asks where people want to go, why they are 
going there, and if they have any special needs, it is a 
powerful planning tool for establishing future routes 
and services. Unmet needs are tracked, emerging 
trends are identified, and service accuracy and 
efficiency of service can accordingly be improved 
across the Commonwealth.287

For many reasons, including their lack of 
transportation choices, rural communities are often 
more affordable than the urban core. However, 
currently the inability to drive or afford a vehicle and 
its associated costs discourages many from living 
in rural communities. In the future, a shared fleet of 
AVs and/or shared mobility services might provide 

an affordable means for a vision-impaired or elderly 
person to live in a rural area that is historically not 
well-served by transit providers.

AVs could also operate in ways that increase safety – 
enabling residents to walk and bike safely on country 
roads and state routes that are currently dangerous 
or intimidating to travel on foot or bike. Route 20 is a 
good example of such a state road in Massachusetts. 
Presently, there are segments of Route 20 that are 
very dangerous to all users, and are effectively 
inaccessible to people who walk or bike. In towns 
like Charlton, Route 20 bisects the town and the 
danger it presents makes it practically impossible 
to move from one portion of the town to another 
without an automobile.

Another shared mobility solution that has been 
piloted in rural regions to good effect is a public 
version of microtransit that enables riders to text 
shuttle buses run by regional transit authorities in 
some parts of Massachusetts. These “Flex” routes 
can be more affordable when the lack of density and 
large area to be traversed does not warrant fixed bus 
routes.288 

Transit agencies on Cape Cod and in rural areas of the Commonwealth could benefit from expansion of “flex” bus service made possible by 
new communications tools and information technolog y.  
Credit: Marcus Baker
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A Negative Scenario
Innovative mobility could make life in rural areas less 
expensive, safer and available to people that are 
currently barred by their inability to drive or afford 
a car. However, there are scenarios that not only fail 
to deliver this utopia, but may also worsen existing 
problems.

As described above in the Urban Core section 
above, a fleet of AVs that are owned by individuals 
might increase the number of cars on the road, 
increasing traffic in rural communities. Many rural 
communities are ill-equipped to deal with these 
issues, as their roads are not designed to handle 
more traffic.  

As also discussed above, AVs might erode the 
financial and political support for transit, further 
cementing rural regions’ reliance on automobiles. 
Particularly if AVs are predominantly privately 
owned – not shared – lower-income rural residents 
may lack the means to afford them, reinforcing 
current conditions of isolation and depriving these 
residents of access to economic and recreational 
opportunities. 

Finally, the emergence of AVs could irrevocably 
change the character of Massachusetts’ rural areas. 
While land values in rural communities are low, the 
actual benefit rural communities provide in the form 
of open space, rare habitats, small farms, and iconic 
landscapes is enormous. Many times, rural areas 
are still rural only because they are difficult to reach 
from city centers. As already stated, AVs might allow 
for a resurgence of sprawl, with all of its negative 
environmental, fiscal and quality of life ramifications 
and to the great detriment of our rural areas. 
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advance social equity, ensure that the benefits and 
burdens of new advancements are fairly distributed, 
and protect the environment.

Serve everyone.  Incentives, regulatory tools, and 
new collaborations must foster universal access to 
high quality, convenient, and affordable mobility. 
The evolution of services should directly benefit 
people of low-income and of color, people whose 
primary language is not English, seniors, people with 
disabilities, and suburban and rural residents across 
the Commonwealth – and not leave any segments of 
the population behind. 

Encourage innovation. To address long-standing 
transportation problems, challenges, and barriers, 
local and state governments should support public-
serving innovative pilot projects and adoption of new 
technologies and services.

Share data. Sharing appropriate data between 
public and private providers will encourage seamless 
mobility for customers. Data sharing is essential for 
the Commonwealth, municipal governments, and 
public agencies (such as Regional Transit Authorities) 
to have access to the information they need to plan, 
operate, and invest in the transportation system 
we need for the future. Combining public data 
with selected data provided by private entities will 
integrate new mobility services with existing services.

Modernize oversight and address gaps in 
regulatory coverage for emerging services.  
With multiple startups entering the market, 
government should create a level playing field 
among shared services without inhibiting innovation, 
while encouraging collaboration and innovation by 
public and private providers.

Plan for our future infrastructure needs.  
Innovative mobility options will bring changes to our 
public infrastructure and illuminate new infrastructure 
needs. Government should ensure that the costs of 
those investments are allocated equitably.

Transportation for Massachusetts recognizes the 
transformative benefits that advances in information 
technology, shared mobility, and autonomous 
vehicles can have for Massachusetts’ economy, 
environment and quality of life – as well as the 
challenges that could result from disruption to 
existing forms of mobility. Our transportation 
system is evolving rapidly against a backdrop of 
limited public funding for transportation, climate 
change, the aging of our population, and the 
demographic shifts of employers, commuters, and 
residents. Emerging innovative mobility options 
will affect not only our transportation system, but 
also our economy, our safety, our workforce, our 
environment, our land use, and our energy use.

Federal, state, regional and local governments must 
play an important role in shaping our transportation 
future by setting overall goals for mobility based on 
the following policy principles, and by integrating 
information technology, shared mobility and 
autonomous vehicles into our transportation system 
in ways that help to meet those goals. Agencies 
should develop standards, share data, support pilot 
projects, develop and evaluate mobility policies, 
and work together with the private sector and 
stakeholders to address challenges and fulfill needs 
the market is not adequately serving. Private-sector 
entities should act responsibly when developing 
products and services and seek opportunities to 
work with public agencies and governments to 
complement and support public services.      

To encourage and maximize the benefits of 
innovative mobility, we propose a framework 
of policy principles and a set of specific policy 
recommendations.

Policy Principles
Protect people and the environment. Innovative 
mobility should improve community quality of 
life and bring us closer to the safety objectives of 
the Vision Zero initiative. Innovative mobility must 
prioritize the safety of all transportation users, 
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mobility and autonomous vehicles to help meet 
those goals. Agencies should develop standards, 
share data, support pilot projects, develop and 
evaluate mobility policies, assess implications 
for land use and other related policies, and work 
together with the private sector and stakeholders 
to address challenges and service gaps, while 
providing best practices and model ordinances and 
by-laws to municipalities. These efforts should build 
upon the efforts of the task force established by 
Chapter 187 of the Acts of 2016 (the law governing 
transportation network companies, or TNCs) that will 
study certain issues concerning taxis and TNCs over 
the next year.

2) Maintain core infrastructure and enhance 
the network with innovative mobility.  State and 
local government should promote safety and expand 
access to equitable and fairly priced mobility options 
for all customers by: 

•	 Facilitating connections between shared mobility 
platforms and public transportation, including 
physical connections (such as the creation of 
“mobility hubs”), coordinated schedules, and 
the development of multi-modal apps and shared 
payment methods.

•	 Continuing to invest in public transit service that 
is accessible, competitively priced, reliable, and 
convenient.

•	 Maintaining and expanding existing sidewalks, 
bike lanes, paths and crossings to encourage 
active transportation, while addressing the safety 
of all users – especially bike riders, pedestrians 
and people with disabilities – in allocating street 
space. 

•	 Collaborating with TNCs to address critical 
“first- and last-mile” gaps in transit service, 
expand access to late night and other off-peak 
transit services, and potentially deliver high-
quality, affordable, demand response service that 
addresses customer needs.

Improve and expand our public transportation, 
walking & biking network. Public transportation 
will remain the essential transportation backbone 
of cities and towns, regardless of how shared 
mobility services, autonomous vehicles, and other 
technologies continue to evolve. The public sector 
should continue to maintain and expand our transit 
network and improve infrastructure for walking and 
biking, which are the foundation of affordable, safe, 
low-carbon transportation. Innovative technologies 
and services can complement and supplement 
public transportation by enabling the MBTA and 
RTAs to use new technologies, tools, and providers 
in making transportation more efficient and effective, 
and encourage “mobility as a service” platforms 
using unifying gateways to bring together public and 
private mobility services.

Policy Recommendations 
Governments at all levels must develop and adopt 
policies that shape the evolution of innovative 
mobility tools to meet public needs. Efforts such 
as the National Association of City Transportation 
Officials’ recommendations on autonomous 
vehicles; the Legislature’s deliberations on 
transportation network companies; the Baker/
Polito Administration’s convening of a roundtable on 
autonomous vehicles; and Somerville’s hosting of a 
test parking facility for autonomous vehicles all signal 
that decision-makers are beginning to take seriously 
the policy implications of innovative mobility.

The following policy recommendations are a 
starting point for a more detailed discussion among 
businesses, government officials, and community 
leaders. Our recommendations were developed 
by many people in Massachusetts who participated 
in roundtable discussions, and with input from 
practitioners around the country. 

1) Set goals. State government should hold an 
ongoing dialogue with all key constituencies, public 
and private, to set overall goals for mobility, drawing 
on the above policy principles, and should shape 
the integration of information technology, shared 
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in the state and identify and enact regulations 
needed to ensure safe and efficient interactions 
with other road users, particularly with bicyclists 
and pedestrians.  Such a dialogue was convened 
by the state’s Secretaries of Transportation and 
Housing and Economic Development in April, and 
MassDevelopment is working to host autonomous 
vehicle testing at the Devens Enterprise Center.

6) Require selected standardized, open data. 
Government agencies should set a minimum level 
of open data as a condition of entry to the market 
for transportation network companies (TNCs) and 
other providers, with additional reporting for those 
in contracts with public agencies.  Standards for this 
data collection should ensure interoperability and 
separate regulatory data from analytic data for use 
by the public, public agencies, and private providers 
while protecting proprietary data and any needed 
customer confidentiality. 

7) Update modeling. Planners should modify 
existing transportation models used by U.S. DOT, 
MassDOT, the MBTA, Metropolitan Planning 
Organizations, Regional Transit Authorities, and 
municipalities to account for the impact on existing 
forms of mobility of new services and technologies, 
rather than assuming existing technologies and travel 
patterns will continue indefinitely. 

8) Encourage regional efforts to regulate 
taxis and coordinate policy around innovative 
mobility. With TNCs now regulated statewide, 
local governments should explore, with the 
encouragement of the state, shared oversight of 
taxis across municipal boundaries. One possible 
strategy would be to use the new Joint Powers 
framework created by the 2016 Municipal 
Modernization Law. Regional regulation of taxis 
and regional coordination of innovative mobility 
would recognize the inter-municipal nature of these 
emerging services, increase public awareness of 
mobility options, create efficiencies, coordinate 
technical assistance resources for municipalities and 
RTAs, and allow for coordinated introduction of new 
technologies such as autonomous vehicles. 

•	 Adopting autonomous vehicle technologies in 
the transit fleet, where appropriate. 

3) Encourage electric, shared, autonomous 
fleets that serve everyone. The public and private 
sectors should incorporate shared mobility providers 
into strategies to expand access to and utilization 
of electric and zero-emissions vehicles in the 
Commonwealth, support the eventual introduction 
of AV technology into shared fleets, and ensure that 
emerging networks serve neighborhoods of low-
income and of color, addressing barriers to use for 
the unbanked.

4) Support pilots and demonstrations. Local 
and state government should support innovative 
pilot projects and demonstration projects by public 
agencies and private providers to address long-
standing transportation problems, such as:

•	 Providing new or complementary mobility 
services that meet users’ needs, including ‘first- 
and last-mile’ gaps in transit service.

•	 Reducing barriers, such as lack of access to 
smartphones or financial accounts, to facilitate 
the use of privately-provided shared mobility 
services.

•	 Encouraging the development of data-based 
applications to provide unified platforms for 
users to access an array of private and public 
transportation options.  

•	 Supporting increased use of TNCs or other 
shared services to connect with commuter 
rail and transit stations, decreasing the need 
for parking spaces and parking facilities at 
transit stations, and potentially creating new 
opportunities for transit-oriented development. 

5) Provide regulatory and indirect support for 
AV testing in Massachusetts. The private sector 
(including the state’s software development cluster), 
potential host communities, universities, and state 
agencies should work to develop AV testing facilities 
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13)  Support innovative bike programs. 
Public agencies should continue to invest in and 
provide separated and protected bike lanes and 
connections to overcome the currently fragmented 
bicycle network, while expanding bikesharing by 
incentivizing qualifying customers’ participation. 

14) Adopt pricing policies to deter potential 
increases in vehicle miles traveled, energy use, and 
vehicle-generated pollution and carbon resulting 
from adoption of autonomous vehicles. A key policy 
tool is the state appropriately pricing zero and single-
occupancy driving and parking. 

15) Create virtual pop-up “mobility hubs,” 
facilities provided by public-private partnerships, 
placed in underserved and other appropriate 
communities, to provide fixed or on-demand 
services tailored to neighborhoods, and plan for 
implementation of permanent mobility hubs in areas 
where they might provide value.

These policy recommendations are intended to 
guide government responses to the ongoing 
revolution in innovative mobility. Transportation 
for Massachusetts looks forward to working with 
policymakers at all levels, and appreciates the 
Legislature’s leadership in advancing legislation 
on transportation network companies, the Baker/
Polito Administration’s vision in convening a 
dialogue on autonomous vehicles and considering 
innovative mobility linkages with public transit, 
and municipalities’ efforts to address appropriate 
oversight of private providers.

9) Limit zero-occupancy and single-occupancy 
use of AVs in congested areas. Policymakers 
should discourage zero (so-called ‘zombie’) AV 
and single-occupancy AV travel, including in 
emerging AV services, especially in portions of the 
Commonwealth rich in transportation choices, and 
should incentivize vehicle sharing in AV networks. 
Policymakers should strictly limit practices like car 
cruising – when empty autonomous cars idle or use 
public roadways.

10) Empower municipalities to maximize local 
benefits of innovative mobility. Cities and towns 
should be empowered to ensure that new mobility 
tools serve their communities appropriately and 
safely; to adopt policies to ensure that interactions 
between vehicles, bike users, and pedestrians serve 
the needs of all road users on local roads; and to 
take advantage of the opportunities presented by 
new technologies to modernize local zoning rules, 
parking strategies, and street designs.

11) Anticipate innovative mobility in the design 
and maintenance of public infrastructure. 
Maintenance and investment in infrastructure 
by public agencies should reflect the needs of 
innovative mobility, such as the installation of 
sensors, Vehicle-to-Infrastructure (V2I) equipment, 
and new pavement marking and signage in current 
roadway designs, as well as needed changes in traffic 
signal equipment and pavement maintenance. When 
possible, agencies should take the opportunity to 
reduce travel lanes in order to free up space for 
pedestrians and bicyclists, public transit, and other 
land uses.  

12) Update minimum parking requirements 
and fee structures.  Because innovative mobility 
options should reduce the overall amount of parking 
space needed, parking requirements for developers 
and public parking should be reduced. Developers 
should, with encouragement from decision makers, 
provide alternative mobility products instead, such as 
packages of transit passes, parking spaces for shared 
vehicles, and financial credits for shared mobility 
providers. 
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