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Today, most transit provides an inferior customer experience 
to personal vehicle travel. As the experience of automobile 
travel improves with automation, transit’s ability to compete 
with other modes will decline. Further, the increasing appeal of 
autonomous personal vehicle travel poses a significant risk to 
the transportation system as a whole. Research has shown that 
the heightened convenience of on-demand transportation has 
induced demand, which suggests total vehicle miles traveled 
(VMT) has and will continue to increase.1 Most urban areas 
are projected to grow in population in future decades, which 
will compound the strain on transportation systems. Dense 
urban areas will only be able to meet demand by leveraging 
the space-saving advantage of high capacity vehicles, most 
of which tend to get stuck in traffic today. Cities must identify 
ways to transform transit into a more attractive mode in order 
to increase roadway capacity.

Nelson\Nygaard and Perkins+Will put people first in 
prioritizing street space. In a future world of autonomous 
personal vehicles and transit, dedicating travel lanes to transit 
vehicles will be critical to making transit an attractive choice. 
Furthermore, the automation of transit vehicles presents an 
opportunity to reduce operating costs and reinvest savings in 
increasing frequency, further improving customer experience. 
However, technology alone will not solve transportation 
challenges. As the industry moves closer to deploying fully 
autonomous vehicles, cities and transit agencies must work 
together to create policies and design infrastructure that 
leverage transit’s ability to move the most people in the least 
amount of space. 
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TRANSIT CUSTOMER 
EXPERIENCE IN 
THE AGE OFAUTOMATION
With few exceptions, the 
experience of riding transit 
has remained relatively 
unchanged in the past 
century. Transit vehicles have 
become more comfortable 
(air conditioning, low floor 
boarding, etc.), and real-
time arrival information has 
improved the customer’s ability 
to plan trips more accurately. 
Relative to the experience of 
driving a personal vehicle, 
however, transit has significant 
drawbacks such as wait times, 
slower speed, unreliability, and 
the need to share space with 
strangers. 

Transit Could 
Lose a Key 
Advantage
Today, transit maintains one 
key advantage in that it allows 
users to spend travel time 
doing other activities, such 
as reading, writing emails, 
or surfing the web. Whether 
or not a bus is driven by a 

human or a computer, the 
transit rider experience will 
remain the same. However, 
the experience of autonomous 
personal vehicle riders will shift 
dramatically from needing to 
spend all travel time occupied 
by the task of driving, to 
being able to use the time for 
anything that currently can 
be done when riding transit. 
Furthermore, the ability to 
travel while in a private space 
may expand the range of what 
can be done while traveling 
beyond what can be done on 
transit to include exercising 
or sleeping. More than ever, 
transit will be competing with 
transportation options that 
provide superior comfort 
and convenience. It is easy to 
imagine that this experience 
differential will significantly 
increase the demand for 
personal vehicle travel – 
including in the high density 
urban neighborhoods where 
transit is most successful 
today.

Some transit agencies have 
looked to amenities such as 

on-board WiFi to enhance 
the user experience. However, 
these amenities will not 
differentiate the transit user 
experience from autonomous 
vehicles in the future, and will 
likely pale in comparison to 
on-board amenities found in 
personal vehicles. Furthermore, 
national research has shown 
that frequency and travel time 
are the two most important 
determinants of rider 
satisfaction, and amenities that 
do not significantly alter the 
effectiveness of mobility are 
less important.2  

Transit’s 
Opportunity
Increasing transit frequency 
is costly, and becomes more 
costly when buses encounter 
congestion. When travel times 
increase, more vehicles are 
required to operate the same 
level of service. Between 
2000 and 2016 bus speed in 
Southern California declined by 
13% indicating that bus riders 

have endured a worsening 
experience of one of the most 
important rider satisfaction 
indicators for a long time.3 In 
addition, it has become more 
expensive for transit agencies 
to operate higher frequency 
due to decreased speed. By 
comparison, train speeds 
declined only by 2% over the 
same period.4 

As urban areas continue 
to grow and congestion 
increases, travel on general-
purpose roadways, whether 
in a personal, shared, or high 
capacity vehicle, could become 
slower, eroding the quality of 
all travel. However, cities and 
departments of transportation 
have the authority to prioritize 
how roadways are used, and 
can give transit a competitive 
edge over other modes 
through transit priority 
treatments. If successful, 
transit will become more 
attractive and take on a larger 
portion of the mode share, 
making more efficient use of 
roadway capacity.
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AUTONOMOUS

TRANSIT
Autonomous vehicle service 
models that promote shared 
usage and moderate to high 
vehicle occupancy present the 
best opportunity to efficiently 
move people throughout 
city neighborhoods. Today, a 
typical general purpose travel 
lane serves about 1,100 people 
per hour. With the benefits of 
autonomous operation, this 
same lane may be able to serve 
40% more, or about 1,500 
people per hour.5 Operating 
high frequency bus service, 
however, provides significantly 
greater capacity. A transit-only 
lane operating full articulated 
buses every three minutes, 
for example, can serve up to 
2,400 people per hour using 

Opportunities 
for Frequency 
and Speed
Despite a range of discourse 
suggesting that new forms of 
autonomous shared mobility 
may render traditional transit 
service obsolete,6 
autonomous transit 
vehicles will 
restructure 
the 
operating 
cost of 

transit and support an 
evolution of transit service. 
Driver wages and benefits 
account for 62% of the cost 
to operate transit service.7 
Today’s transit operators could 
become tomorrow’s transit 

concierges, 
elevating 

their role in mobility and 
improving the customer 
experience. However, it is likely 
that the overall cost to operate 
transit will decrease.  Ideally, 
savings will be reinvested in 
additional service frequency. 
This would take an important 
step in improving the customer 
experience of using transit. 
Frequency has historically 
been the number one driver of 

ridership in markets where 
there is latent demand for 

transit.

While increased 
frequency makes 

the experience 

of riding transit more similar 
to on-demand transportation 
by decreasing wait time, it 
does not elevate the customer 
experience above that of 
competing modes. Ride-hail 
companies have a successful 
strategy in most markets to 
keep wait times at a minimum: 
surge pricing. This feature 
will continue to be a part of 
the ride-hailing experience in 
the future as mobility service 
providers will be able to 
automatically deploy additional 
vehicles at peak times. Thus, 
transit agencies must also 
improve the speed of service to 
effectively compete with other 
modes. 

a single lane. Where signal 
cycle times allow, headways 
can be reduced to 60 seconds, 
expanding the capacity of a 
dedicated transit lane to up to 
8,000 people per hour.

Transit is the best tool to 
increase the capacity of urban 
roadways, and accommodate 
future growth in demand for 
mobility. However it will only 
succeed if mode-shift away 
from single occupancy vehicles 
occurs on a wide scale. In 
order to affect this mode shift, 
transit agencies must invest 
in frequency, and cities must 
provide the infrastructure 
for high capacity vehicles to 
maintain speed.

““ ““

Transit is the best tool to increase 
the capacity of urban roadways, 
and accommodate future growth in 
demand for mobility.



5 65 6Autonomous Vehicles and the Future of Transit

However the 
relative scarcity 
of bus-only 
facilities in 
the United 
States signals 
the resistance 
in most 
communities 
to prioritizing 
travel lanes 
for transit. 
In order 
for transit 
to redefine 
itself as the 
solution to 
congestion in 
the autonomous 
future, cities and 
transit agencies must 
begin reserving right-
of-way for transit 
today.

In order for transit speed to 
be competitive with personal 
vehicles, transit must be 
“congestion proof”. In free-
flowing traffic, transit will 
always operate at a lower 
average speed than personal 
vehicles due to the need to 
make stops to pick up and 
drop off passengers. However, 
if transit can provide a faster 
trip than personal vehicles 
during congested times, it will 
attract more users. Most trains 
are “congestion proof” due 
to operating the majority of 
their alignments in a dedicated 
right-of-way. Bus Rapid Transit 
(BRT) services also often have 
some portion of the right-of-
way reserved exclusively for 
transit. Rail and BRT are major 
capital investments, usually 
funded by federal grants, 

and may not be warranted in 
some corridors. Dedicated 
right-of-way for regular bus 
service, and the associated 
improvements to travel time, 
can be achieved by restricting 
automobile access to existing 
lanes, and does not necessarily 
require extensive physical 
changes to the roadway.

With supportive policy and 
strategic investment of 
resources, frequency and 
speed improvements can work 
in a positive feedback loop 
that invests available resources 
in frequency improvements, 
which attracts more riders, 
justifies transit priority 
treatments to improve speed, 
which in turn attracts more 
riders and also lowers the cost 
of increasing frequency due to 
shorter cycle times. 

““ ““Dedicated right-of-way for regular bus 
service, and the associated improvements 
to travel time, can be achieved by 
restricting automobile access to existing 
lanes, and does not necessarily require 
extensive physical changes to the 
roadway...In order for transit to redefine 
itself as the solution to congestion in the 
autonomous future, cities and transit 
agencies must begin reserving right-of-
way for transit today.

Increase frequency 
in corridor

Implement transit
priority treatments

Attract
more riders

Reduce 
cost to

increase 
frequency

Enhance
justification for
transit priority

treatments

Reduce 
travel time
for riders 

and
vehicles
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What is the Role of Private 
Transit?

In addition, lower cost to operate transit 
may change the role that the public 
and private sector play in providing 
public transit. Private companies often 
referred to as “microtransit”, including 
Leap, Chariot, and Bridj entered the 
transit market. While information on 
the success of the profitability of their 
services is not publicly available, both 
Leap and Bridj discontinued their 
services after a relatively short period 
of time. To most transit professionals, 
it is not surprising that these private 
companies struggled to establish a 
sustainable business model. All public 
transit services in the United States 
are subsidized with public dollars. 
Compliance with accessibility and 
equity policies, along with significant 
personnel costs for a labor force that 
is often unionized makes it extremely 
difficult to turn a profit on public 
transit. However, as the cost to operate 
transit decreases due to the elimination 
of driver wages, private companies may 
be able to develop profitable business 
models.

As autonomous vehicle technology advances, the 
following questions must be answered:

What Else Happens When Transit Gets Cheaper?
While it is likely that the cost to operate transit will decrease with automation, it is not guaranteed 
that the savings will be reinvested in additional service frequency. What happens with that savings 
will be guided by policy that may or may not reinvest savings in transit operations. One or more of 
the following may occur:

Transit could become less 
heavily subsidized by 
public dollars. 

Policy makers could opt to 
keep service levels the same 
and reduce transit agency 
budgets. This would reinforce 
the pattern of transit offering 
a relatively unchanged 
product to its users while 
other modes become 
increasingly more convenient 
and reliable. 

Savings could be passed on 
to the customer in the form 
of lower fares.

Given that transit has 
historically been a very 
economical transportation 
option, this may benefit very 
price sensitive populations, 
but in most contexts would 
not significantly change 
the perceived value or 
convenience of transit.

Savings could be reinvested 
in more coverage.

Investing in coverage, whether 
temporal or geographical, 
would give more people 
access to transit overall, 
and make transit a travel 
option for more trip types. 
The coupling of dynamic 
dispatching and routing 
technology with smaller 
autonomous shuttle vehicles 
may provide an enhanced 
user experience in low density 
areas. Though demand levels 
may not warrant frequent 
service, “on-demand” transit 
can provide users with 
improved wait times and 
reliability.

How can transit agencies push 
vehicle manufacturers to produce 
buses that keep pace with the 
automation of private vehicles, in 
order to bring savings to transit 
agencies sooner?

If private transit services proliferate, 
should public transit agencies 
continue to operate service in 
competition with private companies?

What can transit agencies do to 
ensure that operators are treated 
fairly and are engaged cooperatively 
in the transition to autonomous 
vehicles?

How can for-profit transit operators 
be regulated in order to ensure that 
communities have equitable transit 
service?

?

?

?

?

TAP
HERE

TICKETS

PICK UP
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Everett, Massachusetts and 
Santa Monica, California 
both recently implemented 
peak-period bus-only lanes 
on corridors with frequent 
bus service. In Everett, 
Massachusetts a peak-only bus 
lane was implemented on a 
1.25 mile section of Broadway. 
In Santa Monica, a peak-only 
bus lane was implemented in 
a 1.25 mile section of Lincoln 
Boulevard. In both cases the 
lane is used for on-street 
parking at off-peak times. 
Lessons learned from these 
case studies may serve as 
a guide for other cities as 
they prepare to rethink how 
to maximize the capacity of 
roadways.

Have a game plan.

Communities are often 
skeptical of transit priority 
improvements, as they 
represent a significant 
change in how road space 
is allocated. At a more 
basic level, people using 
private vehicles often have 
trouble understanding how 
bus lanes benefit them – 
especially when they see 
an empty bus lane as they 
are stuck in traffic. Everett 
approached their bus lane 
pilot with a specific game 
plan that could be easily 
communicated to the 
public. The city planned to 
try bus lanes for a week. 
If the bus lane reduced 
transit travel times without 
impacting travel times 
in private vehicles, the 
pilot would continue. If it 
didn’t, the pilot would end. 
Everett then used data and 
surveys to measure the 
effects of the bus lane, and 
communicated this data to 
the public as the pilot went 
forward.

Quantify the 
benefits.

Data is essential in building 
a case for bus lanes in the 
planning, implementation, 
and monitoring process. In 
Santa Monica, predicted 
travel time savings resulting 
from the bus lane was 
converted to passenger 
delay was estimated to 
be 300 hours per day 
or over 75,000 hours 
per year. In addition, the 
total savings in operating 
costs was estimated to be 
$300,000 annually. These 
figures helped effectively 
communicate the benefit 
of the bus lane to the 
community. In Everett, 
data was collected during 
the pilot phase to provide 
justification for a permanent 
lane. Findings showed that 
travel times decreased 
by 34% and variability 
decreased by 35% during 
the morning peak. In both 
the case of Santa Monica 
and Everett the successful 
implementation of bus lanes 
have spurred conversations 
with neighboring cities 
(Los Angeles and Boston, 
respectively) to explore 
the feasibility of extending 
or replicating bus lanes to 
provide even more benefit 
to transit riders.

Build a coalition.

Transit riders as a group 
often lack the organization 
and voice to advocate for 
improvements to transit 
service. Compared to 
neighborhood associations 
or business improvement 
districts, transit riders 
typically do not have a 
large amount of political 
influence. As a result, 
cities and transit agencies 
should generate support 
from a base of constituents 
that includes non-riders. 
In Santa Monica, the 
bus lane was part of a 
larger plan, the Lincoln 
Neighborhood Corridor 
plan (LiNC), which focused 
on beautification and 
safety improvements. 
By presenting a set 
of improvements that 
appealed to a variety of 
residents, the LiNC plan 
generated support from 
those who may not have 
wanted bus lanes alone.

Lessons Learned: Bus Lanes in Action in Everett, MA 
and Santa Monica, CA

Engage opponents.

Those who oppose plans 
for bus lanes should be 
engaged directly and 
meaningfully in order 
to devise mitigation 
strategies to address 
needs. In Santa Monica, an 
outreach team engaged 
businesses along the 
corridor by going door-
to-door and discussing 
potential compromises 
or solutions that could 
make the project less 
impactful. The primary 
finding was that business 
owners desired to have 
peak-hour street parking 
to accommodate patrons 
during the time that the 
bus lane would be in 
operation. As a mitigation, 
the City adjusted 
regulations on side streets 
along the corridor to 
allow for more parking for 
customers.

BUS
ONLY

BUS
ONLY

BUS
ONLY

BUS
ONLY

BUS
ONLY

BUS
ONLY
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Lessons Learned: Bus Lanes in Action in Everett, MA 
and Santa Monica, CA

Be willing to experiment. 

Compared to Santa Monica, Everett took an unconventional 
approach to implementing bus lanes. While analyzing various 
city corridors as part of a long-range planning process, it was 
concluded that about 50% of the peak users of Broadway were 
riding transit. As a result, discussions of a peak-hour bus lane 
began and were quickly moved into a pilot. With support from 
the mayor, peak direction bus lanes were tested for one week 
using cones to demarcate the on-street parking lane as a bus 
only lane during peak times. During the pilot week, riders were 
surveyed on their opinion of the bus lane, showing 95% of 
respondents supporting a permanent bus lane. Respondents 
also reported that they saved more time than the measured 
travel time improvement, indicating the positive impact 
that travel time savings can have on the perception of user 
experience.

Share the Road.

In Everett, cyclists may use the bus lane at all times. During 
peak times, cyclists share the lane with buses. During off-peak 
times, parked cars take up 7 of the 12-foot lane, leaving 5 feet for 
cyclists. Though City of Santa Monica policy restricts the use of 
the bus lane by cyclists, planners involved in the implementation 
process noted that the bus lane was supported by a large 
constituent of bike advocates who intended to ride in the extra 
space between parked cars and the adjacent travel lane during 
off-peak times. Compared to transit, the cycling community has 
been far more successful in allocating roadway space to its users. 
In Santa Monica, for example, there are more than 30 miles of 
on-street lanes and until this year, zero transit only lanes. Transit 
agencies and cities should look for ways to replicate the strategies 
used by or collaborate with the cycling community when making 
decisions about how to prioritize roadway space.

Image Credit: Transit MattersImage Credit: Jay Monty, City of Everett



13 1413 14Autonomous Vehicles and the Future of Transit

Most suburbs in the United 
States are built around the car, 
with high speed arterials, ample 
free parking, and limited, if any, 
public transit or amenities for 
people walking and biking. As 
a result, most suburban trips 
are made using private cars, 
typically with only one or two 
passengers. Many suburbs are 
transitioning to mixed-income 
communities as rising housing 
costs in center cities push the 
working class further from 
the transit supportive urban 
core. The demographics of 
suburban neighborhoods are 
beginning to reflect those of 
areas where urban bus service 
has traditionally been in high 
demand, however the more 

dispersed development patterns 
of the suburbs make it difficult 
for fixed-route transit service 
to effectively serve high need 
areas. As the suburbanization 
of poverty continues,8 transit 
agencies will face an increasing 
level of need in areas that do not 
have the appropriate land use to 
support transit. This mismatch 
will complicate what are already 
difficult decisions about how to 
allocate limited resources to best 
balance ridership goals with a 
social service mission. 

Autonomous vehicles present 
a significant opportunity to 
rethink suburban transportation. 
However, it is important to 
frame suburban autonomous 
transportation distinctly 

What happens in the suburbs?

from urban autonomous 
transportation. Given the 
dispersed nature of suburban 
trips, autonomous transportation 
is unlikely to lead to urban levels 
of vehicle occupancy and transit-
supportiveness. Autonomous 
vehicles and improved routing 
algorithms could, however, lead 
a movement that pushes average 
suburban vehicle occupancy 
from one or two passengers 
per vehicle to two to four 
passengers per vehicle. This shift 
from private vehicles to shared 
vehicles, while minor compared 
to urban occupancy levels, would 
represent a dramatic shift in how 
people move in the suburbs and 
how suburban transportation 
networks are designed. 

Foster Mobility Choices.

Many suburban communities are already identifying mobility options 
that enable residents to get by with fewer private vehicles, such 
as carsharing, ride-hailing, or bikeshare. Suburban communities 
should work to foster and incentivize these options, especially when 
planning and permitting new housing and office developments. 

Make Connections Seamless.

Providing seamless connections between suburban mobility options 
is essential for reducing private car ownership, as most suburban 
residents expect completely seamless travel between their origin 
and destination. Like in urban areas, transit agencies and suburban 
communities should explore strategies such as multimodal trip 
planners, mobility hubs, and integrated fare products that make 
connections seamless. 

Design for Drop Offs and Pick Ups, Not for Parking.

Autonomous vehicles will greatly decrease the need for parking, and 
significantly increase the need for drop off and pick up locations. 
High quality pick-ups and drop offs are especially important in 
the suburbs, as any friction in the shared ride experience will push 
customers back to private vehicles. Suburban communities should 
work to retrofit suburban retail centers with better drop off and pick 
up locations, and ensure that new developments prioritize drop offs 
and pick ups over parking. 

Plan Corridors for Suburban Transit. 
While most suburban trips will likely continue to take place in lower 
occupancy vehicles, the cost savings from automation will make 
transit viable on more suburban corridors. Transit agencies and 
suburban communities should identify potential suburban transit 
corridors and work to make them more transit supportive, even if 
transit agencies are unable to serve them with transit today.

But this shift is 
unlikely to happen 
without thorough 
planning and direct 
intervention from 
cities and transit 
agencies, such as:
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We are guided by the most up-to-date research on changing mobility 
behavior, available technologies, and public policy innovation. Our 
firms have established two initiatives to engage our planners and 
architects across all business practice areas.

Nelson\Nygaard’s Emerging Mobility Initiative: 
http://nelsonnygaard.com/category/expertise/emerging-mobility/

Perkins+Will’s Emerging Mobility Lab: 
http://research.perkinswill.com/labs/mobility/
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INCREASE COLLABORATION 
BETWEEN CITIES AND TRANSIT 
AGENCIES

4.
Most transit agencies do not control the streets that 
their buses run on, and most cities do not control 
the transit that runs on their streets. This bifurcation 
limits the tools that transit agencies have to make 
transit faster and more reliable – and often leads to 
cities focusing on how to move more cars, rather 
than move more people. To make transit work, 
especially in the autonomous age, transit and cities 
need to break down these silos and work together 
to prioritize transit on city streets. Collaboration 
between transit agencies and cities can take many 
forms – ranging from the development 
of a transit priority toolkit that help 
cities understand transit friendly 
street designs to an integrated 
team of planning staff 
making sure transit 
is prioritize in all 
transportation 
decision-
making 
processes. 

DEVELOP AND BRAND A HIGH FREQUENCY, 
CONGESTION FREE TRANSIT NETWORK

2.
Public transit is most successful when customers can walk up to any major 
street and know that a fast and reliable service will be available within a few 
minutes. Autonomous buses will enable transit agencies to provide more 
frequent service on more streets – and dedicated road space will make 
these more frequent services faster and more reliable. But there is nothing 
stopping transit agencies and cities from developing high frequency, 
congestion free transit today. Often within existing resources, transit 
agencies across the country are transitioning from providing low frequency 
services to a large geographic area to providing high frequency services 
concentrated on the most popular corridors. Developing and branding 
these high frequency transit networks, and using their high frequency 
and capacity to justify transit priority improvements, makes transit better 
today, while providing the framework for an expanded autonomous high 
frequency, congestion free network in the future.

MAKE MULTIMODAL TRAVEL SEAMLESS

3.
While all people walk at some point during their trip, people taking 
transit usually have to walk a longer distance to, from, and between 
transit services. Autonomous vehicles have the potential to widen this 
gap even further by eliminating the walk between your parking space 
and your final destination. Making connections between transit and 
other modes seamless is thus essential to making transit work both 
today and in the future. Potential solutions for breaking down first/last 
mile barriers include:

• Multimodal trip planners that let people plan trips across multiple
modes based on the options that work best for them

• Mobility hubs that aggregate mobility options in a single location to
enable seamless transfers

• Integrated fare products that let people pay for their entire trip on
multiple modes at once

REGULATE TO MOVE THE MOST 
PEOPLE

5.
Movement in cities is the indicator of economic 
prosperity. Cities are in the unique position 
to design a regulatory structure for emerging 
transportation technology and should leverage 
this position to prioritize a transportation 
system that moves the most people. Rather than 
waiting to see how autonomous technology 
will reshape travel behavior, cities should 
act now by protecting street space for rapid 
transit, increasing involvement with state- and 
federal-level policymaking, and 
collaborating with political 
leaders to highlight 
the economic 
opportunity 
costs of 
inaction. 

DEDICATE ROAD SPACE TO TRANSIT

1.
Most cities in the United States prioritize their streets for the mode that 
can serve the fewest people – the private car – to the detriment of people 
walking, biking, and using transit. Autonomous vehicles, whether shared 
or privately owned, will not change the simple fact that public transit can 
serve more people in the same amount of space as a car. Cities should work 
to prioritize transit on major corridors by adding bus-only lanes, transit 
priority signals, and other strategies designed to keep buses moving fast 
and reliably. These investments in transit priority will make transit more 
competitive today and thus increase the capacity of city streets, while also 
preparing city streets for the added benefits of autonomous transit in the 
near future. 

FIVE ACTIONS
CAN TAKE

CITIES AND TRANSIT AGENCIES

TODAY
TA

K
E

 A
C

T
IO

N



FALL 2018




