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10. Connectivity. More direct connections
to destinations shorten driving distances
and increase the viability of alternatives
to driving. In urbanizing areas, subdivision requirements need to ensure
adequate connectivity through gridded
street networks or other conﬁgurations.
Cities that have adopted connectivity ordinances include Fort Collins,
Colorado; Eugene, Oregon; Cary, North
Carolina; and San Antonio, Texas. In
areas that are already built up, connectivity can be enhanced through strategic
investments in facilities—such as bridges
or tunnels—that will allow bicyclists
and pedestrians to “cross” freeways.
Examples of such facilities can be found
along Interstate 80 in Berkeley and
Davis, California.
11. Street design. Traditional level-ofservice measures for local roads put
the needs of vehicles above the needs
of other users and other functions.
Innovative approaches to street design
address the needs of all travel modes,
help to build sense of community,
create attractive public spaces, and
minimize environmental harm. Examples
include the Embarcadero in San Francisco, the redesigned Riverfront Parkway
in Chattanooga, and Denver’s downtown
transit mall.

FOCUS ON

Pedestrian and
bicycle planning
Bruce S. Appleyard
For well over half a century, transportation
and land use planning in the United States
has been driven by automobile needs.1
Therefore, creating walkable and bikeable
communities requires a coordinated, consistent, and comprehensive approach. The “ﬁve
Es” needed to effectively promote walking
and bicycling are engineering (of planning
and building facilities), enforcement (of laws
related to safe driving and pedestrian and
bicycle travel), education (of all roadway
users, including motorists, pedestrians, and
bicyclists), encouragement, and environment.
To these should be added evaluation, or the
measurement of conditions for pedestrian
and bicycle travel. Thoughtful urban design
and land use planning—including zoning, subdivision ordinances, design guidelines, and
project review—are also essential to creating
walkable, bikeable, and ultimately more livable communities.2

Street safety and livability

12. Coordinated planning. The key to making
all these strategies work is to coordinate
land use planning with transportation
planning. This means focusing development in areas served by transit, encouraging mixed-use development that puts
destinations within walking distance,
and instituting design guidelines that
enhance the quality of the urban environment. Success also depends on coordination at the regional scale. Regional
visioning programs, like those in the
Salt Lake City and Sacramento regions,
provide the foundation for coordinated
planning.

Accommodating and encouraging walking
and cycling improves the overall safety and
livability of our streets. Starting in the late
1960s, Donald Appleyard championed the
idea of street livability, ﬁnding that decreasing the volume and speed of trafﬁc enhances
residents’ sense of comfort and actually
encourages them to spend time in front of
their homes, socializing and building stronger community ties.3 Research conﬁrms that
slower trafﬁc typically makes streets safer: a
pedestrian who is struck by a vehicle going
30 miles per hour is eight times more likely
to be killed than a one who is hit by a car
traveling at 20 miles per hour, and the latter
actually has a 95 percent chance of surviving!4 Moreover, as speeds decrease, drivers

In sum, instead of making it easier to drive,
transportation planning should focus on
(1) making it easier to drive less; (2) increasing awareness and use of alternatives to
driving; and (3) making it harder to drive in
some situations.
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and Paul Zykofsky, and also to Melissa, Shea, and Jason
Donald “J.D.” Appleyard.
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not only are better able to see pedestrians
and cyclists who are immediately in front
of them, but also are more readily able to
stop in time, and within a shorter distance,
to avoid a collision. And safer streets make
it easier and more attractive for people to
engage in activities that will also increase
their physical and creative health.
The kinds of streetscapes that encourage
walking also appear to contribute to trafﬁc
safety: Eric Dumbaugh found that beautifying streets with “livable streetscape”
elements, such as buildings with visually
complex façades (often historic buildings)
built close to the street and trees planted
along the street (which, to many trafﬁc
engineers, decreases automobile safety),
actually cause drivers to drive more carefully, thereby increasing the street’s safety
for nondrivers.5 And through his research,
Peter Jacobsen concludes that there is
“safety in numbers”: collision rates decline
as the number of pedestrians and cyclists
present increases.6 Drivers apparently travel
with more care when they expect people to
be on and around the street, so streets with
a lot of street life and activity are safer than
those devoid of it.

Choosing to walk or bike
To successfully support walking and bicycling,
a community needs to provide both physical
space and connectivity. Adequate walkways,
dedicated bicycle and pedestrian trails, and
bike lanes can help encourage these alternatives to driving.
Choosing to walk: Overcoming distance
and time
While many factors other than recreation
enter into a person’s decision to walk (e.g., car
availability and parking convenience; retail,
housing, and residential land use mix; urban
design), the ultimate decision is determined
by the traveler’s perception of distance, time,
safety, and comfort (“livability”), along with
the inconvenience and cost of other modes of
travel (automobile, transit service, etc.).
According to a 2008 study, people are willing to walk farther than previously believed—
about a half mile—to reach a transit station.7
The average adult walks three to four feet
per second, which translates to between
one-sixth and one-third of a mile within

ﬁve to ten minutes, or about two to three
miles per hour (although children, seniors,
and people with mobility limitations tend
to move more slowly).8 Moreover, studies
have shown that a pedestrian’s perception
of time—and thereby his or her perception of
distance—can be inﬂuenced by the aesthetic
quality of the experience: a street alive with
activity, human-scaled buildings with interesting façades, and a sense of enclosure
tends to shorten a person’s perception of
time, which is likely to extend the distance
he or she is willing to walk.9
Choosing to bicycle: Ensuring
safety and comfort
While bicyclists and pedestrians have many
similar needs, the greater levels of speed,
momentum, and inertia characteristic of
bicycle travel make it more critical for
bicycle plans to recognize that cyclists have
a broader range of comfort and skill levels
than pedestrians. A 2008 survey by the city
of Portland, Oregon, found a potentially
large demand for bicycle commuting, provided that the right encouragement is given
through both infrastructure improvements
and relevant programs (e.g., safety education, active living, energy conservation).
The study identiﬁed almost two-thirds of all
commuters as “interested, but concerned”
regarding bicycle commuting; these are
commuters who would likely “ride if they
felt safer on the roadways—if cars were
slower and less frequent.”10 This ﬁnding is
consistent with other research currently
being conducted by Dr. Jennifer Dill, who
has found that perhaps the best way to
get noncyclists to start cycling is to create
bicycle boulevards (Figure 7–5)—local streets
that have been modiﬁed with trafﬁc calming
devices and other controls to function as
through streets for bicycles while maintaining local access for automobiles.
More research is needed to fully determine
how far bicyclists are willing to travel. Up
until now, studies have been hampered by
small sample sizes, wide variances in trip
lengths, and a failure to take into account
both individual attitudes and the distinct
community characteristics of the built
environment, although the 2001 National
Household Travel Survey did ﬁnd that the
average bicycle commute-to-work distance
is about three miles.11 But with the provision
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Figure 7–5 A reﬁnement of the shared roadway
concept, bicycle boulevards use median strips, trafﬁc
circles, and stop signs to make streets safer for cyclists.

cyclists, and for creating a safe, inviting, and
livable walking and bicycling experience, are
as follows:14
• A network of safe, direct, and comfortable
routes and facilities. A 2004 Planning
Advisory Service report recommends that
pedestrian (and bicycle) path connections
should be every 300 to 500 feet; for
motor vehicles, the authors recommend
500 to 1,000 feet.15 For new development,
these standards can be implemented
through subdivision ordinances.16
• Trafﬁc buffers. Sidewalks should be
buffered from trafﬁc annoyances (threats
to personal safety, noise, etc.). Buffers
can be provided by on-street parking,
bike lanes, and a “furniture zone” that
might include lights, signs, benches,
transit shelters, planters, and/or trees.
• Width. Since walking should be viewed as a
social activity, paths should be at least ﬁve
to six feet wide (seven feet, if the walkway
has a wall on one side) to provide enough
room for two people to walk side by side
and a third person to pass comfortably.
Sidewalks along commercial streets should
accommodate the interaction between
a building’s activity and street life by
allowing space for seating, displays, etc., as
well as walkway space and trafﬁc buffers/
furniture zones, as described above.
Twelve to ﬁfteen feet appears to be an
ideal width; sidewalks may be even wider
in areas with high levels of pedestrian
activity (see Figure 7–7).

Source: Oregon Bicycle and Pedestrian Plan: An Element
of the Oregon Transportation Plan, 2nd ed. (Salem:
Oregon Department of Transportation, 1995), 77, oregon
.gov/ODOT/HWY/BIKEPED/docs/or_bicycle_ped_plan.pdf.

of more bicycle lanes, boulevards, and better
end-of-the-trip facilities (e.g., lockers, showers, and secure bicycle-locking facilities),12 in
addition to the wider availability of transitcarrying capacity for bicycles, the distances
that cyclists may be able and willing to travel
for work, school, and other purposes may
well increase.13
Improving the travel experience
Some of the main components needed for
overcoming distance for both walkers and

A cyclist in motion requires width to
maintain balance and to weave to the
extent necessary to move forward while
keeping the bicycle upright; “shy distance”
is also necessary to separate the bicyclist
from curbs, posts, and other potential
hazards. Combining these allowances with
the width of an average bicycle means
that a bicyclist will need about a ﬁvefoot-wide space to ride comfortably.17
In cases where the road is narrow, wide
enough perhaps for only one bike lane,
a “climbing lane” could be added on the
uphill side and an in-pavement “sharrow”
painted in the downhill lane to remind
drivers to share the lane with cyclists.18
A “Share the Road” sign could be posted
for both directions as well.
• Street crossings and intersections. Safety
at crossings can be cost-effectively
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Figure 7–6 Equipping
buses with bike racks
and allowing bicycles on
railcars are effective
ways to make cycling
competitive, in terms of
time, with regional auto
trips, even if the trip
begins and ends in a lowdensity suburban area
with poor transit service.
Source: Bruce Appleyard

improved through the use of signs, inpavement markings, and clearly visible
crosswalks so that drivers will proceed
cautiously.19 Planners might consider ways
to minimize pedestrians’ and cyclists’
crossing distances and exposure to trafﬁc,
and to make it easier for these travelers
to see and be seen by motorists. Such
improvements can be accomplished by
“breaking up the task” of crossing a street
with medians and islands, while “shortening
the task” with curb extensions (bulb-outs)
and tighter corner radii. For cyclists, a
Figure 7–7 To permit
social activity, sidewalks
need to be wide enough
for two people to walk
side by side and a third
to pass comfortably. In
addition, sidewalks along
commercial streets
should allow space for
seating, displays, and
trafﬁc buffers/furniture
zones.
Source: Bruce Appleyard

recent innovation is the bicycle box, a
waiting area that is clearly marked for
cyclists at signalized intersections in front
of waiting cars (Figure 7–8 on page 370).20

Planning and implementation
Communities develop pedestrian and bicycle
transportation plans for several reasons.
They may, for example, wish to
• Engage in an ofﬁcial process that
recognizes walking and cycling as important
modes of travel that should be supported
through all actions of a jurisdiction
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Figure 7–8 By allowing
cyclists to move in front
of vehicles and by
coloring the bike lane
through the intersection,
bike boxes create safer
conditions for cyclists,
particularly when drivers
are planning to make
right turns.
Source: Bruce Appleyard

• Identify the opportunities for, as well
as obstacles and solutions to, providing
physical infrastructure and/or programs
to encourage the safe, comfortable, and
inviting use of these modes of travel

identify, map, and analyze problems, and articulate solutions; prioritize and phase projects;
and develop implementation strategies before
adopting and implementing the plan.

• Recommend and guide the prioritization
and sequence of speciﬁc projects and/or
programs

Engage and involve stakeholders

• Gather data and create a framework for
measuring progress toward the stated
goals, objectives, and desired outcomes
of the planning process.
While pedestrian and bicycle plans are prepared for different purposes, follow different
processes, and are implemented by different
levels of government, many of the best plans
• Are tailored to the needs of the
community and have a high level
of community involvement
• Establish clear goals and identify desired
outcomes
• Provide good data on existing conditions
• Make speciﬁc recommendations to be
implemented by a speciﬁc agency within
a speciﬁed timeframe
• Take advantage of the strengths of multiple
departments and agencies by coordinating
effectively within the local government
• Provide ﬂexibility to take advantage of
opportunities that may arise as the plan
is implemented.21
To fulﬁll these functions, many pedestrian and
bicycle planning processes engage and involve
stakeholders; collect and analyze data on existing conditions; undertake ﬁeld assessments;

Any plan to encourage walking and biking
should begin with efforts to engage and
involve the many stakeholders who will be
essential throughout planning and implementation. Stakeholders include
• Individuals (cyclists, walkers, and
residents who are interested in improving
neighborhood safety)
• Citizen-based organizations (bicycleand pedestrian-advocacy organizations,
neighborhood associations)
• Public agencies (public works, streets and
transportation, and other departments)
• Elected and appointed ofﬁcials (the local
government manager, members of the
governing body)
• The private sector (developers, business
owners, and business organizations)
• All forms of the media to pass on
information, gather important feedback
from the public, generate information,
support for the process, and so on.
Collect and analyze data
Traditionally, transportation safety projects
have been assigned priority on the basis of
data on collisions, personal injuries and/or
property damage, and trafﬁc volumes. However, because pedestrians and cyclists have a
higher aversion to risk than drivers do, they
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often avoid hazardous locations, thereby
hampering the effective identiﬁcation of such
locations. Moreover, vehicle and pedestrian/
bicycle collisions do not always get reported.
Thus, to effectively identify pedestrian and
bicycle safety concerns, planners need to
go beyond data on accidents and trafﬁc
volumes to obtain information on land use,
and especially on important pedestrian- and
bicycle-trip generators. Such information
gathering may entail community surveys,
whether online, by phone, or in person;
focus groups; and “walkabouts.”22
An even more proactive approach to evaluating street safety and livability would be to
identify and prioritize key destinations and
then create an effective transport network
supporting pedestrians and bicycle access.
Such an approach requires a dual perspective
that looks at local and regional origins, destinations, and paths: ﬁrst, important regional
activity centers—such as schools, employment centers, and parks—must be charted;
second, staff and key members of the public
and stakeholders must identify and prioritize
key project needs along the way as well as
identify the best routes to reach them.
Undertake comprehensive
ﬁeld assessments
Conducting pedestrian and/or bike audits
with appropriate key stakeholders at the
appropriate times can be very useful for
identifying locations where improvements
are needed. For example, to create safe
routes to and from a school, planners should
undertake ﬁeld assessments during arrival
and dismissal times.23 Through a walkabout,
planners and stakeholders might note where
conditions might be unsafe for pedestrians
and cyclists.24 Stakeholder observations
could be captured using video cameras,
recorders, maps and aerial photos, note
cards, etc. An emerging technology useful
during this phase is a geographic information system (GIS)/global positioning system
(GPS)/camera-equipped personal digital
assistant (PDA), which can dynamically
capture and immediately cross-reference
spatial, visual, and statistical data.25
Identify, map, and analyze problems,
and articulate solutions
After working with stakeholders, compiling
and analyzing data, and conducting ﬁeld

assessments, planners can produce maps
and satellite images of the locations they
have surveyed. These maps and images can
then be analyzed (e.g., using GIS) to identify
and communicate such things as existing
conditions, opportunities and constraints,
and the critical improvements needed to
encourage walking and bicycling.
Prioritize and phase projects
Once the necessary improvements have
been articulated and located, the next step
is to develop a prioritization process and
criteria (see Figure 7–10 on page 372). It is
important to maintain ﬂexibility, however:
such a scoring process should be used to
inform rather than to drive project priority decisions, so the numbers should not
be allowed to overtake professional and
community judgment in deciding where and
when certain solutions should be enacted.26
Developing implementation strategies/
action plan
During this phase, planners should look
to the future as to who, and with what
resources (labor and capital), will most
effectively implement and realize the plans,
goals, and outcomes. Some key steps in this
process to support implementation include
the following:
• Identify individuals and/or groups
responsible for plan implementation.
• If not yet formed, create either separate
pedestrian and bicycle advisory
committees or a combined committee.
Members should be drawn from the initial
stakeholder groups, a multidisciplinary
group of local agency staff (public works,
engineering, planning, police/ﬁre, etc.),
and at least one planning commissioner
and one elected ofﬁcial.27
• Review zoning and subdivision
ordinances for possible revisions. Seek
to require that new construction include
bike lanes, sidewalks, and other forms of
circulation and access for pedestrians
and cyclists. Incentives should also be
provided for developers to provide “end
of the trip” bicycle facilities, such as
showers and safe bicycle parking.
• Create a dedicated team (often from public
works) to oversee the construction of
sidewalk sections and bicycle lanes. This
group can also serve as a rapid-response
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Figure 7–9 A sidewalk
master plan can include
maps of important
community destinations
and priority routes to
arrive at them.
Source: Dowling
Associates

Figure 7–10

A ranking system can be used to establish priorities for pedestrian projects.
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team to address any problems that
involve compliance with the Americans
with Disabilities Act.
Adopt and implement the plan
The ﬁnal step in the process is for appointed
and elected ofﬁcials to adopt the project
map, priority list, and implementation plan.
The pedestrian and/or bicycle master plan
should become part of a local government’s
capital improvement plan; it should also be
part of the metropolitan planning organization’s regional transportation plan to ensure
that recommended projects are eligible for
inclusion in the organization’s transportation improvements program.
Once the plan is adopted, the task of getting
the projects built and the education and
encouragement programs implemented has
just begun. Because the demand for pedestrian and bicycle facilities often outstrips
the available funds, implementation requires
vigilance, ﬂexibility, and creativity. Public
agency staff, working with pedestrian and
bicycle advisory committee(s), should constantly be on the lookout for opportunities
by regularly reviewing road building, repaving, and other maintenance activities.
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Transit-oriented
development

Figure 7–11 While much of the development next to
Dallas Area Rapid Transit stations is “transit adjacent”
rather than “transit oriented,” one notable exception
is Mockingbird Station, an assemblage of ofﬁces,
shops, restaurants, and lofts linked directly to a lightrail station via a welcoming pedestrian bridge.

Source: Dallas Area Rapid Transit

four miles north of downtown Dallas, and
Fruitvale Transit Village (Figure 7–12), located
in downtown Oakland, would have been
unimaginable in the 1980s.
TOD is very much an antidote to sprawl. By
attracting a mix of residences, businesses,
shops, and civic activities within a quarter of
a mile—that is, within walking distance—of an
urban railway station, TOD can draw people
to transit and thereby relieve trafﬁc congestion and improve air quality. The station and
its immediate surroundings also serve as the
hub of a community: a focal point for regenFigure 7–12 Despite the many hurdles that stood
between concept and reality, Oakland’s Fruitvale
Transit Village has taken shape as an inner-city,
transit-oriented redevelopment project boasting a
retail area with an international theme, a large
pedestrian plaza, and community services that include
a state-of-the-art health care facility and a child care
center.

Robert Cervero
When it comes to transit and urbanism,
America is in the midst of a sea change. In
once car-dominant settings, yesterday’s
design templates are being discarded in
favor of transit-oriented development (TOD).
Mixed-use TODs in such diverse settings as
Mockingbird Station (Figure 7–11), located

Source: Unity Council, Oakland, California

