
New Mobility Street Design
A Case Study of Autonomous Vehicles in San Francisco

In urban areas, autonomous vehicles will present higher passenger loading 
demands and a potential for greater operating efficiencies.
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Today, two major forces of change are reshaping transportation. As our values change 
and we begin to reprioritize multimodal travel and placemaking, we have slowly 
shifted emphasis,  adding bike lanes, bike corrals, restaurant seating, and parklets to 
the curb edge. Where possible, we move the curb lines to expand the sidewalk. Slowly, 
we are reclaiming the street. Yet in major urban areas development and the rise of 
the on-demand economy place added pressure on our roadway system. Autonomous 
vehicles have the potential to transform urban mobility, creating a unique opportunity 
to rethink our streets and design functional, multimodal curbs.

Introduction Scenarios and Findings Design and Recommendations

Autonomous vehicles 
have the potential to 

introduce transformative 
change to city streets.

The purpose of this study is to quantify and visualize the ways in which autonomous 
vehicles could change the street and how we could reclaim the public right-of-way to 
design streets for people, not just cars. To visualize the future of the street, we generated 
mode share scenarios based on plausible uptake of and reaction to autonomous vehicle 
technologies. We applied the mode shares to traffic, parking, and curbside calculations. 
In the sections that follow, we present our methodology, our findings, and the new 
designs for this block of 4th Street.

Study Concept

1. 4th Street is an auto-oriented street 
in a multimodal city; the potential for 
transformation is great.

2. It is an important street that serves major 
origins and destinations. Only blocks away 
from San Francisco’s Financial district, 4th 
Street is surrounded by housing, offices, 
retail, parks, museums, and one of the 
busiest convention centers in the country. 

3. 4th Street makes important transportation 
connections. It links Market Street — San 
Francisco’s most important commercial 
and transit corridor — to King Street, where 
Silicon Valley’s commuter rail terminates. 
Two freeways, Interstates 80 and 280, have 
direct connections to 4th Street. The Central 
Subway, an extension of San Francisco’s 
Muni Metro system, is currently being 
constructed under 4th Street. 

4. 4th Street is located in the technology-
heavy SoMa neighborhood, which is on 
track to gain 450% more jobs and 300% 
more housing units in the next twenty-five 
years.

4th Street: An auto-oriented corridor near 
downtown San Francisco

4 reasons for 4th Street

We started with three basic mode share scenarios: a future baseline based on historic patterns and two scenarios with autonomous vehicles, one in which we assume conservative use of 
the technology and another in which autonomous vehicles catalyze a transformation of the mobility landscape. We then apply these mobility scenarios under future land use conditions to 
generate future mode shares, which in turn inform traffic volumes, parking demand, and curb demand.

We designed for the Revolutionary Scenario in which vehicle ownership drops and shared mobility is common, legacy vehicles are rare if at all present on the streets, public and private bus transit have boomed, and biking 
is safe and popular. In this scenario, curb demand is high while parking demand is minimal, so we removed all on-street parking in favor of loading zones and other programmed space. Because smoother traffic operations 
and more efficient mode share opens roadway capacity, we removed the maximum number of traffic lanes, reducing the total from four to two. In the remaining 65 feet of space from property line to property line, we 
designed space for people.

Scenarios
Present trends persist. Policies continue to support transit and active mobility, but driving remains the most common mode with only incremental change. 

Choice transit riders move to shared mobility services as vehicle technology incrementally improves and transit is slow to respond.

Automated  services explode onto the market. Progressive but robust policies encourage these services while requiring that they ensure public benefit.

With autonomous vehicles, we assumed that driving efficiency improves sufficiently to allow vehicles to follow at an average distance of 
one second, rather than the current average of two seconds. While following distances may not improve to this degree, it is likely other 
driving efficiencies will improve enough to result in an equivalent efficiency gain.

We found that intersection capacity improves dramatically in fully autonomous conditions. Capacity improves incrementally with 
partial automation, but not sufficiently to warrant large-scale streetscape improvements. 

In the Revolutionary Scenario, we had sufficient capacity to add a pedestrian scramble and remove two of four travel lanes. 

Parking demand remains high as long as 
legacy vehicles are present. Once legacy 
vehicles fade, so does parking demand. 

In the Evolutionary Scenario, parking 
demand still outstrips curbside passenger 
loading demand. However, parking demand 
tapers to insignificance in the Revolutionary 
Scenario.

As soon as autonomous vehicles hit 
the streets, curbside passenger loading 
demand increases. This means that in 
the Evolutionary Scenario, the curb has 
conflicting and pressing demand for 
both parking and passenger loading. In 
the Revolutionary Scenario, however, 
parking demand can be accommodated 
elsewhere than on the street, but with 
many passenger autonomous vehicles 
curb demand is high.

Intersection Capacity

Parking Demand Curb Demand

The share of people driving 
their own vehicle generally 
stays the same.

Automated vehicle 
technologies are not 
available.

Few people own vehicles 
and those who do drive 
them rarely or for special 
occasions.

Services are slowly 
becoming more common.

Automated vehicle 
technologies are not 
available.

Services have become 
almost as common as legacy 
vehicles once were.

Ridesharing is cheaper but 
less efficient than single-
occupancy services.

Automated vehicle 
technologies are not 
available.

Ridesharing, particularly for 
peak travel, is assumed.

Automated transit startups 
generally cannot compete 
with passenger vehicle 
services.

Automated vehicle 
technologies are not 
available.

On-demand transit services 
flourish.

Legacy vehicles remain 
abundant.

All passenger vehicles are 
“legacy” or human-driven 
vehicles.

 Legacy vehicles fade from 
the streets as interest in 
driving them dwindles.

Most public buses are still 
human-driven.

All public buses are still 
human-driven, and mode 
share is high relative to most 
US cities.

All public buses are 
automated.

There is some shift to 
automated services for short 
trips.

Although San Francisco is a 
highly walkable city, biking 
is rare.

As streets become safer, 
active mobility — biking in 
particular — becomes more 
popular.

Many choice transit riders 
select shared mobility 
services instead.

Like bus transit, rail 
ridership is fairly high.

Interurban rail becomes more 
popular as getting to and 
from stations becomes easier.

Existing Conditions

Revolutionary Scenario

Space for people

The overarching goal of 
this exercise is to create 
a more multi-modal, 
human-oriented street. 

Design objectives include:

• Improve the quality and the 
character of the public realm

• Increase space for pedestrians
• Increase space for commerce
• Improve safety
• Provide safe and attractive 
bicycle facilities

• Increase space for green 
stormwater infrastructure

• Accommodate and prioritize 
public transportation 

• Provide sufficient space for 
increased loading activity

• Provide adequate roadway 
capacity

Add a pedestrian scramble at 
Harrison Street, bookending the 
block with pedestrian scrambles

Increases the sidewalk width from 
a minimum of 3 feet at some points 
to a minimum of 10 feet throughout 
the block

Adds a 12-foot two-way cycle track 
where before there were no bicycle 
facilities

Increases the bike parking from six 
racks to bike corrals with capacity 
for 34 bikes

Adds 4 parklets and sidewalk cafe 
seating throughout

Adds 2 public art installations 
within view of a major and minor 
intersection

Adds 100 feet of bioswales Reduces traffic lanes from 4 to 2

Adds 12 passenger loading zones 
where before there were none

Autonomous vehicles will impact urban street design in two primary ways. First, autonomous 
vehicles will catalyze a boom in curbside service demand. In mixed legacy and autonomous vehicle 
environments, this demand will compete with a lagging demand for proximate parking. Since 
autonomous vehicles present many additional benefits, such as increased roadway safety, cities such 
as San Francisco may want to adopt more aggressive parking policies should an evolutionary future 
seem likely in order to encourage modal shifts. 

In more fully autonomous environments, demand for parking drops to irrelevance — at least for on-
street parking — and the demand for curb service becomes a continual and predictable need. While 
it is neither possible nor desirable to program passenger loading in front of every front door, regular 
and expected curb space for passenger loading is critical. If users of autonomous or shared services 
trust that a passenger loading zone is near their destination or origin, they will be far more likely to 
use these zones. We recommend 100 feet minimum between passenger loading zones on both sides 
of the street, a standard that is likely feasible and replicable for most streets. 

Second, greater efficiencies with autonomous vehicles will allow for lane reductions and complete 
streets features such as pedestrian scrambles. However, these benefits are fully realized when legacy 
vehicles are rare and induced demand is minimal. We recommend that cities proactively plan for 
more efficient vehicles and reprogram streetspace for active mobility and transit wherever possible. 
We have provided a case study that showcases how all modes can be protected while allowing for 
sufficient passenger loading. Our design is, we believe, a complete street with autonomous vehicles.

While our street design used today's tools to address tomorrow's opportunities, we believe these 
tools were largely sufficient to design a truly great street. As technology advances, however, new 
tools may be developed. For example, responsive lighting may dynamically create crosswalks or 
vehicles may be able to project lanes and curbs where necessary. A myriad of possibilities could 
apply; yet any such technologies are far from deployment on city streets. Therefore, the best way to 
prepare for tomorrow's demands is to employ today's best practices.
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