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Summary
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improved accessibility for non-drivers, user savings and affordability, energy conservation and
emission reductions, improved community livability, improved public fitness and health, and
support for strategic development objectives such as urban redevelopment and reduced sprawl.
Net benefits depend on the latent demand for alternative modes and more compact
development, and the degree that complete street projects integrate with other planning reforms
such as smart growth, New Urbanism and transportation demand management.
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Preface
My city, Victoria, British Columbia, is a popular place to visit and live. We attract hundreds of tourists
who spend more than a billion dollars annually. They often recommend Victoria to friends, and some
return to live. When we ask visitors to describe the activities that made their Victoria visits so enjoyable, a
common response is, “We walked around.”
Like many older cities, Victoria has relatively narrow arterials with low traffic speeds, good sidewalks,
shops oriented to pedestrians, and relatively good public transit, making it easy to get around without a
car, which provides independence for seniors and people with disabilities, plus financial savings, health
benefits and enjoyment for all visitors and residents.
Figure 1

Victoria, Canada Arterial

Victoria, Canada is a popular place to visit and live due partly to its narrow arterials with low traffic
speeds that provide good walking and cycling conditions and create livable neighborhoods.

These are valuable features which make our city an attractive place to visit and live, and generates
significant economic activity. Yet, these features exist despite rather than because of conventional
planning practices. For many decades, transport planning assumed that transportation primarily means
driving, so the most important goal is to increase automobile traffic speeds, often to the detriment of other
modes, activities and objectives. This type of planning can have undesirable, unintended consequences; it
degrades walking and cycling conditions, creates automobile dependent transport system and sprawled
development patterns, increases total transportation costs, and creates unattractive roadways.
In response, communities increasingly apply a new transport planning paradigm which considers a wider
range of objectives, impacts and options. This approach recognizes the need for more comprehensive and
multi-modal analysis. This report applies this new paradigm to evaluating complete streets, a
policy which commits communities to roadway designs that accommodate diverse modes, users and
activities.
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Introduction
Cities are places where numerous people and activities locate close together, which maximizes
accessibility, that is, it minimizes transport costs. For cities to be efficient and livable urban
transport systems must favor resource-efficient modes of travel such as walking, cycling and
public transport (Loukaitou-Sideris and Ehrefeucht 2010). Although details vary from one city to
another, once an area has about 100,000 residents or 30,000 jobs it is infeasible for most trips to
be made by automobile. There is never enough road or parking space, and the heavy traffic
increases infrastructure costs, accidents, pollution and ugliness.
Figure 2
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Road space requirements increase
with vehicle size and speeds (faster
vehicles require more “shy
distance” between them and other
objects), and declines with more
passengers per vehicle. As a result,
single-occupant automobile travel
requires ten to one hundred times
as much road space as walking,
cycling and public transport.

As a result, a city’s economic productivity and livability increase if walking, cycling and public
transport are so attractive that even affluent travelers will leave their cars at home and use these
modes for many of their travel. Automobile travel is eliminated, but as cities become larger and
denser, automobile mode share should decline, as illustrated in Figure 3.
Figure 3
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As cities become larger and
denser, their optimal automobile
mode share declines and the
optimal share of resource
efficient modes (walking, cycling
and public transit) increases,
particularly on major corridors
during peak periods. Otherwise,
traffic problems become severe,
reducing economic efficiency and
community livability.

This requires integrated planning that makes travel without a car convenient, comfortable and
affordable. This creates communities where households own fewer vehicles, drive less and rely
on alternative modes. Such planning has several names. Regional planners call it smart growth,
local planners call it transit-oriented development or new urbanism, and transport planners and
engineers call it complete streets. The following section discusses this concept in more detail.
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Complete Streets
Complete streets refers to roadways designed to safely accommodate diverse modes, users and
activities including walking, cycling, driving, public transport, people with disabilities, plus
adjacent businesses and residents (AARP 2009; Burden and Litman 2011; LaPlante and McCann
2008; Seskin and Gordon-Koven 2013). Complete streets planning recognizes that roadways
serve diverse functions including mobility, commerce, recreation and community, and that road
users range from freight trucks to pedestrians with impairments.
Typical Complete Streets Features
 Wider and better sidewalks

 Bus lanes and shelters

 Universal design features (curbcuts and ramps)

 Center left turn lanes

 Crosswalks with pedestrian refuge islands

 Lower traffic speeds

 Bike lanes and paths

 Landscaping

Typical complete streets projects redesign roadways to include better sidewalks and crosswalks,
pedestrian refuge islands (so pedestrians need only cross half the street at a time), bike lanes, and
center turn lanes, as illustrated in Figure 4. It sometimes involves reducing traffic and parking
lanes, traffic calming, and replacing traffic signals with roundabouts. It can also include
improved enforcement of traffic speed and sidewalk encroachment regulations. This tends to
reduce maximum traffic speeds but smoothes flow and increases use of alternative modes.
Figure 4

Typical Complete Streets Design (NYCDOT)

Complete street projects typically add or improve sidewalk, crosswalks, bike lanes and center turn lanes.

This reflects the new transport planning paradigm which emphasizes accessibility and multimodalism, as summarized in Table 1. Complete streets integrate with other planning innovations
including sustainable development, smart growth, New Urbanism, context oriented planning,
traffic calming and transportation demand management. It is a practical way to create more
diverse transport systems and more livable communities.
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Table 1

Conventional Versus Multi-Modal Transport Planning (Litman 2013)
Conventional (Old Paradigm)

Multi-Modal (New Paradigm)

Definition of
transportation

Mobility – physical travel (primarily motor
vehicle travel)

Accessibility – peoples’ ability to reach desired
services and activities

Planning goals

Maximize travel speeds

Maximize overall accessibility

Transport system
performance indicators

Roadway level-of-service (LOS), average
traffic speed, congestion delay

Multi-modal LOS, time and money required by
various people to access services and activities

Roadway design
priority

Maximize vehicle traffic speeds and
volumes

Accommodate multiple modes and activities

Typical design speed

30-50 miles (50-80 kilometers) per hour

20-30 miles (30-40 kilometers) per hour

Roadway network type

Hierarchical with low connectivity

Highly connected roads and sidewalks

Design vehicle

Heavy trucks (fire truck or moving van)

Heavy trucks for roads, impaired sidewalk user

Conventional planning favors roadway design that maximizes vehicle traffic speeds. Multi-modal planning
considers other modes important and so favors complete streets designs.

The new planning paradigm recognizes that motor vehicle travel is seldom an end in itself; the
ultimate goal of most transport activity is accessibility (people’s ability to reach desired services
and activities) and that various factors affect accessibility including mobility, the quality of
transport options, transport network connectivity and the distances between activities (CTS 2010;
Litman 2003). Conflicts often exist between different forms of access, for example, wider roads
and increased vehicle traffic create barriers to non-motorized access (called the barrier effect),
hierarchical road systems and one-way streets reduce road network connectivity, and locations
that are most accessible by automobile are often difficult to access by other modes. Complete
streets planning recognizes these trade-offs and so can optimize accessibility overall.
Table 2

Consideration of Accessibility Factors In Transport Planning Evaluation
Factor

Conventional Planning

Comprehensive Planning

Motor vehicle travel conditions –
traffic speed, congestion delays,
vehicle operating costs and safety

Usually considered using indicators
such as roadway level-of-service,
average traffic speeds and congestion
costs and crash rates.

Impacts should be considered per capita
(per capita vehicle costs and crash
casualties) to take into account the
amount that people travel.

Quality of walking, cycling,
ridesharing, public transport, and
delivery services

Considers public transit speed but not
comfort. Non-motorized modes
ignored.

Multi-modal performance indicators that
account for convenience, comfort, safety,
affordability and integration

Transport network connectivity –
density of connections between
paths, roads and modes, and
therefore the directness of travel
between destinations

Most traffic models consider major
regional road and transit networks.
They often ignore local streets,
sidewalks and paths, and connections
between modes.

Fine-grained analysis of sidewalk, path
and road network connectivity, and
consideration of the connections between
modes, such as the ease of walking and
biking to public transit terminals.

Land use accessibility – distances
that people must travel between
common destinations

Often ignored. Some integrated
models consider some land use
factors.

Fine-grained analysis of how land use
factors affect accessibility by various
modes.

Conventional planning evaluates transport system performance based primarily on motor vehicle travel
speed and operating costs. New methods are needed for more comprehensive accessibility evaluation.
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The old planning paradigm evaluates transport system performance based primarily on vehicle
traffic speeds and so favors wider roads with higher design speeds. The new paradigm
recognizes the important roles that walking, cycling and public transport play in an efficient and
equitable transport system and so supports multi-modal planning. The old paradigm does not
completely ignore alternative modes but often treats them as luxuries to be accommodated where
convenient, for example, if wider sidewalks and bike lanes can easily fit into available road
rights-of-way and project budgets. Where conflicts exist between motorized and non-motorized
travel the old paradigm considers it acceptable to block pedestrian and bike access and require
those modes to make significant detours. The new paradigm considers non-motorized access an
essential design objective. It reverses conventional planning priorities, as illustrated in Table 3.
Table 3

Conventional Versus Complete Streets Planning Priorities
1.
2.
3.
4.
5.
6.

Conventional Planning
Automobile traffic
Freight/service vehicle
Automobile parking
Bus
Bicycle
Pedestrian

1.
2.
3.
4.
5.
6.

Complete Streets Planning
Pedestrian
Bicycle
Bus
Freight/service vehicle
Automobile traffic
Automobile parking

Conventional planning favors faster travel and therefore motorized modes over slower travel and
therefore non-motorized modes. Complete streets planning reverses this to favor sustainable modes.

Conventional planning favors hierarchical road networks that channel traffic from smaller, local
streets onto wider, higher-speed arterials, as opposed to well-connected road networks (FHWA
1989), as illustrated in Figure 5.
Figure 5
Comparing Roadway Networks
Well-Connected Road Network (1.3 miles)

Poorly Connected Network (3.6 miles)

Although points A and B are approximately a mile apart in both maps, the well-connected road network
offers many more route options and has much shorter travel distances, which increases the feasibility of
walking and cycling for more trips. The poorly-connected hierarchical network forces most trips onto major
arterials, which increases total vehicle travel, traffic congestion and accident risk.
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Although a hierarchical road network allows higher arterial design speeds, it increases travel
distances, concentrates traffic on fewer streets which increases congestion, increases accident
severity, and creates barriers to walking and cycling (Gayah and Daganzo 2012; Handy, Tal and
Boarnet 2010). Table 4 compares hierarchical and well-connected road networks.
Table 4

Comparing Road Network Designs

Advantages of Hierarchical Road Network

Advantages of Well-Connected Roads

Allows higher travel speeds when arterials are uncongested.
Reduces through traffic on local streets.

Provides more route options, which tends to allow
more direct and shorter trips.
Tends to reduce traffic congestion because less traffic
is concentrated on major arterials.
Tends to reduce traffic crash severity, due to lower
traffic speeds.
Tends to improve walking and cycling conditions,
and encourage active transport, by providing more
direct route options and reducing traffic volumes on
major roadways.

Hierarchical and well-connected road networks each have advantages. Increasing roadway connectivity
tends to reduce the distances that must be traveled to reach destinations and improve walking and cycling
conditions, which reduces per capita vehicle travel, traffic congestion and accidents.

A number of studies have quantified roadway connectivity impacts on travel activity. Ewing and
Cervero (2010) conclude that the elasticity of vehicle travel with respect to connectivity is -0.12,
so a 10% increase in intersection or street density reduces vehicle travel 1.2%. Based on detailed
reviews of available research Handy, Tal and Boarnet (2010) conclude that increased street
intersection density reduces VMT, and increases walking and public transit travel. They find
elasticity values from reliable studies ranging from -0.06 up to -0.59.
Analyzing four U.S. urban regions, Zhang, et al. (2012) found that reducing city block length, an
indicator of roadway connectivity, had a major effect in reducing per capita VMT, particularly in
smaller, less dense, automobile-oriented urban areas (Norfolk-Virginia Beach). The LUTAQH
(Land Use, Transportation, Air Quality and Health) research project also found that a 10%
increase in intersections per square mile reduces average household VMT by about 0.5% (Larry
Frank & Company 2005). Traffic modeling by Alba and Beimborn (2005) finds that improved
local street connectivity can reduce traffic volumes and therefore congestion on major arterials.
Frank and Hawkins (2007 and 2008) divided neighborhoods into four categories:
1. Low permeability for cars, high permeability for pedestrians and cyclists.
2. Low permeability for pedestrians and cyclists, high permeability for cars.
3. High permeability for both.
4. Low permeability for both.

The analysis indicates that the first option significantly increases walking and cycling mode
share compared with the others. They estimate that in a typical urban neighborhood, a change
from a pure small-block grid to a Fused Grid (pedestrian and cycling travel is allowed, but
automobile traffic is blocked at a significant portion of intersections) that increases the relative
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connectivity for pedestrians 10% typically increases home-based walking trips by 11.3%,
increase the odds a person will meet the recommended level of physical activity through walking
in their local travel by 26%, and decrease vehicles miles of local travel by 23%.
By favoring narrower, slower, more connected roadway design, complete streets policies tend to
reduce maximum traffic speeds but allow more direct travel and improved access by other
modes, which tends to improve overall accessibility (Table 5).
Table 5

Impacts on Accessibility

Accessibility Factors

Automobile-Oriented Streets

Complete Streets

Maximum traffic speeds

Higher maximum (peak) traffic speeds

Optimal (often reduced) traffic speeds

Traffic capacity

Higher design speeds and lack of left turn
lanes can reduce peak traffic capacity

Center turn and bike lanes, and lower design
speeds increase peak capacity

Vehicle travel efficiency
(directness to destinations)

Hierarchy road systems reduce
connectivity, increasing travel distances

More connected roadway networks reduce
travel distances

Parking convenience

High priority. On-street parking and
driveways wherever possible

Moderate priority. On-street parking
provided after sidewalks, bike and bus lanes

Non-motorized access

Wider roads and increased traffic tend to
create barriers to non-motorized access

Significantly improves walking and cycling
access

Public transport access

Since most transit trips include nonmotorized links, auto-oriented streets can
reduce transit access

Improves walking and cycling access, and
may include bus lanes and other transit
support features

Transport affordability
(quality of affordable
modes)

May reduce vehicle operating costs but
reduces access by affordable modes

Significantly improves walking and cycling
access, and may improve transit access

Land use accessibility
(distances between
activities)

Tends to stimulate more dispersed, urbanfringe development (sprawl)

Encourages more compact, accessible land
use development

Complete streets tend to reduce vehicle traffic speeds but increase other accessibility factors including
non-motorized access, transit access, road network connectivity, and land use accessibility.
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Travel and Land Use Impacts
Complete streets tend to have various transport and community development impacts:


Lower motor vehicle traffic speeds. Complete streets often reduce maximum traffic speeds,
typically from 30-50 miles (50-80 kms.) down to 20-30 miles (30-40 kms.) per hour. This reduces
mobility, the distances motorists can travel in a given time period.



Increased safety - Lower traffic speeds tend to reduce traffic collision rates and severity, and
therefore crash costs, particularly injury risk for pedestrians and cyclists (HSIS 2010).



Improved non-motorized conditions - Complete streets generally include wider sidewalks, better
crosswalks, bike lanes and reduced traffic speeds, which improve walking and cycling
convenience, comfort and safety.



Improved public transit service - Complete streets often include improved bus stops and
pedestrian access, and sometimes bus-lanes which increase public transit speed, reliability,
comfort and efficiency.



Mode shifts - By improving walking, cycling and public transit, and reducing maximum vehicle
traffic speeds, complete streets encourage shifts from automobile to alternative modes, reducing
total vehicle travel.



Reduced local air and noise pollution - By reducing traffic speeds and total motor vehicle travel,
and improving bus flow, complete streets tend to reduce local air and noise pollution.



Improved aesthetics – Complete streets often include landscaping and other design changes that
tend to be more attractive.



Improved livability - By improving walkability, accessibility and aesthetics, and reducing
pollution, complete streets tend to improve livability (local environmental quality and
affordability).



Increase economic activity and local property values – By improving livability, complete streets
can increase local business activity and property values.

Not every complete streets project has all of these impacts but most have several. These impacts
provide benefits and impose costs to different road user types, as summarized below. Motorists
have reduced mobility, but benefit from reduced stress, increased safety and improved livability.
Table 6

Impacts Distribution
Better Off

Worse Off

Motorists who prefer slower traffic speeds and improved
roadway aesthetics
Motorists from reduced crash risk
Pedestrians, cyclists and transit users
Anybody who benefits from reduced automobile traffic
Local residents and businesses
Local property owners

Motorists who want to drive faster
Urban fringe residents and property owners
Local merchants who rely on on-street parking

Complete streets directly benefit some people and can make others worse off. Motorists benefit in some
ways and are worse off in others.
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Evaluating Complete Streets Benefits and Costs
Table 7 summarizes various complete streets impacts (benefits and costs). Some result from
roadway design changes, others from changes in travel activity or land development patterns.
Table 7

Complete Streets Benefits and Costs (Litman 2010)
Improved Transport
Options

Potential
Benefits

Increased Use of
Alternative Modes

Smart Growth
Development

 Improved user
convenience and
comfort

 User enjoyment

 Reduced congestion

 Improved accessibility,
particularly for nondrivers, which supports
equity objectives

 Improved public
fitness and health

 Road and parking
savings

 Increased community
cohesion (positive
interactions among
neighbors due to more
walking on local
streets) which tends to
increase security

 Consumer savings

 Infrastructure savings

 Reduced traffic crashes

 Openspace
preservation

 Additional user costs
(shoes, bikes, fares,
etc.)

 Option value (the value
people place on having
an option that they do
not currently use)
 Increased local property
values
Potential
Costs

Reduced Automobile
Travel

 Planning and
implementation
 Lower traffic speeds

 Reduced chauffeuring
burdens

 Improved land use
accessibility
 Transport cost savings

 Improved aesthetics

 Energy conservation

 Urban redevelopment

 Reduced air and noise
pollution

 Support for local
businesses

 Reduced travel speeds
from mode shifts

 Increases in some
development costs

 Reduced parking
convenience

 Transition costs

Complete streets involve various benefits and costs.

A key issue is the degree that total travel speeds actually decline. Complete streets projects often
reduce traffic lanes, such as converting four-traffic-lanes into two-traffic-lanes-plus-bike-lanesand-a-center-turn-lane, but such conversions do not necessarily reduce traffic capacity because
they eliminate delays caused by left-turning vehicles and slower bicycles (CTRE 2004). Three
lane roads can operate efficiently roads up to 20,000 daily vehicles (HSIS 2010). Reducing
traffic speeds from 40 to 30 miles per hour tends to increase roadway capacity (Figure 6),
because lower speeds reduce shy distances (space required between vehicles) so traffic is
smoother and less congested. Off-peak traffic is slower but peak-period traffic is faster.
Figure 6

Travel Speed Versus Traffic Volumes (Roess, Prassas and McShane 1998)
As traffic speeds increase, so does the
distances required between vehicles,
which reduces roadway capacity.
Reducing traffic speeds from
approximately 40 to 30 miles per hour
tends to increase arterial roadway
traffic capacity from approximately 500
to 900 vehicles per hour.
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Vehicles Per Hour Per Lane

Reducing traffic speeds can increase in other types of access, including improvements to
alternative modes, improved roadway connectivity, and support for more compact land use
development. Conventional planning often ignores these impacts.
Roadway expansion advocates often claim that roadway expansions will reduce accidents, fuel
consumption and pollution emissions, which implies that roadway narrowing exacerbates these
problems, but this is often untrue (Litman 2012). Roadway expansion sometimes reduces fuel
consumption and emission rates per-mile, but this is generally offset over the long run by
induced travel (Noland and Quddus 2006).
Complete streets designs can provide significant safety benefits (Dumbaugh 2005; Petritsch
2007). Research by the U.S. Highway Safety Research System (HSIS 2010) concludes that road
diets typically reduce crash rates by 47% on major highways through small urban areas, by 19%
on corridors in larger city suburban areas, and 29% overall. The New York City Department of
Transportation found that total crash rates (pedestrians, cyclists and motorists) decline 40-50%
after bike lanes are installed on the city’s arterials (NYCDOT 2011). Narrower streets with lower
design speeds tend to have fewer and less severe accidents (Frith 2012), and per capita traffic
accident rates tend to decline in communities with more connected streets, more multi-modal
transportation systems, and more accessible land use development (Wei and Lovegrove 2010).
Marshall and Garrick (2011) conclude that more connected, multi-modal street design can
significantly reduce traffic injury and fatality rates in U.S. cities. Stout, et al (2006) found that
conversion of four-lane undivided roadways to three-lane cross-sections in typical Iowa towns
reduced crash frequency by 25% and crash injuries by 34%. To the degree that complete streets
improve pedestrian and cycling conditions, shift travel to alternative modes, smooth traffic or
reduce sprawl they tend to reduce crash risk, conserve fuel and reduce emissions overall.
In some cases, complete streets projects reduce on-street parking supply in order to widen
sidewalks or add bus or bike lanes. On-street parking is convenient and efficient: a typical
arterial on-street space serves many destinations and so substitutes for several off-street spaces,
and on-street parking can provide a barrier between traffic and sidewalks. However, merchants
often exaggerate the value of on-street parking, they assume that eliminating a space will
eliminate all business generated by the customers who used that space, ignoring the possibility
that some customers could park elsewhere or shift modes, and they underestimate the importance
of other forms of customer access (Clifton, et al. 2012; Sztabinski 2009).
Conventional transport economic evaluation tends to overlook or undervalue many of these
impacts. It generally only monetizes (measure in monetary values) project costs, travel time and
vehicle operating savings, and sometimes changes in accident and emission rates. Conventional
planning tends to ignore the tendency of wider roads to reduce accessibility by creating barriers
to non-motorized travel and stimulating sprawl. It generally assigns no value to improved nondrivers accessibility, comfort and enjoyment; option or equity values; reduced chauffeuring
burdens; improved public fitness and health; parking cost savings; vehicle savings; energy
conservation; reduced noise; improved aesthetics; or reduced sprawl. As a result, conventional
evaluation tends to overvalue roadway expansion and undervalue complete streets.
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Methods exist for quantifying and monetizing (measuring in monetary units) many oftenoverlooked complete streets benefits. For example, the costs of pedestrian delays caused by
wider roads and increased motor vehicle traffic, called the barrier effect, can be monetized using
methods similar to those currently used to monetize delays to motorists caused by traffic
congestion. Guidance on these methods is available from various research organizations and
transport agencies, including the U.K. Department for Transport (DfT 2006) and the New
Zealand Transport Agency (NZTA 2011). Table 8 summarizes some of these methods.
Table 8

Quantification and Monetization Methods (DfT 2006; Litman 2009; NZTA 2011)
Often Overlooked Impact

Quantification Methods

Direct user benefits – improved convenience, comfort
and enjoyment from improved walking, cycling and
public transit, and reduced driver stress

Survey travelers to determine their preferences. Adjust
travel time unit costs downward as travel conditions
improve.

Reduced barrier effects – reduced pedestrian and
cyclist delay

Quantify and monetize the incremental delays and shifts
from active to motorized modes

Vehicle cost savings – reduced vehicle ownership and
operating costs if residents own fewer vehicles and
drive less

Use vehicle ownership surveys to determine whether
residents tend to own fewer vehicles and drive less in areas
with more multi-modal transport systems

Parking savings – reduced parking problems and
subsidy costs if travelers shift mode

Estimate parking cost savings from reduced vehicle
ownership and use in areas with multi-modal transport

Safety benefits – reduced traffic crashes due to slower
traffic speeds, improved facilities for alternative modes
and reduced vehicle travel

Estimate crash cost reductions from reduced traffic speeds
and reduced total vehicle travel

Improved public health – increased public fitness and
health from more walking and cycling.

Estimate increases in walking and cycling activity and
assign monetary values as indicated by NZTA (2011)

Energy conservation and emission reductions – from
lower traffic speeds and reduced total vehicle travel.

Estimate energy conservation and emission reductions and
assign dollar values

Supports more efficient land use (reduced sprawl) –
encourages more compact, multi-modal development

Estimate the community savings and benefits from more
compact development and reduced sprawl. Assign
monetary values to each household that locates in existing
urban areas and avoids urban expansion.

Supports social equity objectives – improves
affordable modes and access for disadvantaged people

Weigh savings and benefits in favor of physically,
economically and socially disadvantaged people (e.g., an
hour saved by a person with an impairment, or a dollar
saved by a lower-income household is worth several times
more than the same savings by able and wealthy people)

More livable communities – improved local
environmental quality

Measure increases in residential and commercial property
values along complete streets

Methods exist for quantifying and monetizing many complete streets benefits that are not currently
considered in transport economic evaluation.
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The following can affect complete streets benefit evaluation:
Evaluation Perspective – Automobile Oriented or Multi-Modal

Conventional planning evaluates transport system performance using roadway level-of-service
(LOS), which measures motor vehicle delays. This approach makes traffic congestion the
primary planning problem and assumes that road roadway widening is an improvement, that is, it
is inherently desirable. Complete streets planning requires multi-modal evaluation which
recognizes the trade-offs that exist between different forms of transport and the negative impacts
that wider streets and increased vehicle traffic can have on access and community livability
(Dowling Associates 2010; Litman 2012).
Demand

Complete streets benefits depend on future demands for alternative modes and for homes and
businesses in compact, multi-modal urban neighborhoods. There is significant latent demand for
these options in many communities: walking, cycling and public transport travel increase after
their facilities and services are improved (ELTIS; VTPI 2012), and current demographic and
economic trends (aging population, rising fuel prices, increasing health and environmental
concerns, changing consumer preferences, etc.) are increasing such demand (Contrino and
Mcguckin 2009; Litman 2006; OECD 2012). This suggests that the justification for complete
streets will probably increase in the future.
Integration

Complete streets support and are supported by other transport and land use planning reforms,
listed below. The effectiveness of complete streets programs therefore depends on the degree to
which these reforms are implemented and integrated.
Planning Reforms That Complement Complete Streets


Sustainable development. Development that balances economic, social and environmental
objectives, including long-term and indirect impacts.



Smart growth/New Urbanism/transit-oriented development. More compact, mixed development
integrated with alternative modes.



New transport planning paradigm/multi-modalism. Accessibility- rather than mobility-based
transport planning which considers diverse modes and impacts.



Context oriented planning. Roadway planning that is flexible and sensitive to community values.



Traffic calming and road diets. Roadway design and management that limits traffic speeds.



Transportation demand management. Various strategies that encourage use of efficient transport
options.



Parking management. Various strategies that result in more efficient use of existing parking
resources.



Urban redevelopment. Efforts to redevelop existing urban neighborhoods and commercial areas.
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Social Equity Perspective
Social equity (also called justice and fairness) refers to whether the distribution of impacts
(benefits and costs) is fair and appropriate (Litman 2002). Transport equity generally includes:


Horizontal equity concerns the distribution of impacts between people considered similar in
ability and need. It assumes that equal individuals and groups should receive equal shares of
public resources, bear equal costs, and in other ways be treated the same. It implies that road
rights-of-way should be allocated equality per road user.



Vertical equity with regard to income is concerned with the distribution of impacts between
different income classes. It assumes that policies should favor lower disadvantaged people, which
are called progressive, while those that burden disadvantaged people are called regressive. This
definition supports improvements to affordable modes such as walking, cycling and public transit.



Vertical equity with regard to transport ability is concerned with the degree that a transport
system meets the needs of travelers with special needs such as mobility impairments. This
definition supports improvements to modes commonly used by physically and socially
disadvantaged people, such as walking, cycling and public transit, and universal design so
transport facilities accommodate all users, including those with special needs.

Planning practices that favor mobility over accessibility and automobiles over other modes tend
to be unfair and regressive, since they reduce the transport options available to non-drivers. In a
typical community, 20-40% of residents cannot or should not drive due to physical impairment,
poverty or age. In automobile dependent communities non-drivers tend to have significantly less
accessibility, and therefore reduced economic and social opportunity, than motorists. Complete
streets help achieve equity objectives by giving non-drivers a fair share of road space, by
reducing risks motor vehicles impose on pedestrians and cyclists, and by improving mobility and
accessibility options for non-drivers. The conceptual test for the fair allocation of resources
between automobiles and other modes is the mode share that would occur if transport planning
gave walking, cycling and public transport as much priority as automobile transport.
Road Space Analysis

Since automobiles are relatively large and fast, automobile travel requires more road space per
unit of travel than most other modes (Figure 7). It is therefore equitable to shift road rights-ofway from general traffic lanes to sidewalks, bike lanes and bus lanes if, after the changes are
complete, these uses will carry more people than a general traffic lane. For example, a general
traffic lane should be converted to a bus lane if during peak periods the bus lane would carry
more than 20 buses with 50 average passengers, since the bus lane would carries more people.
There is even greater justification to convert parking lanes into setbacks that protect pedestrians
from vehicle traffic, wider sidewalks, bike lanes or bus lanes, since personal mobility is
generally considered a more important public good than vehicle parking, and motorists usually
have alternative parking options available if they pay or walk a few blocks. In some situations
the reduced vehicle parking supply is offset by reduced parking demand if automobile travel
shifts to alternative modes. For example, if converting a parking lane that serves 100 vehicles
into a bike or bus lane causes an average of 100 commuters to shift from driving to alternative
modes there would be no net increase in parking congestion.
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Figure 7

Maximum Passengers Per Hour on Lane By Urban Mode

People Per 4-meter Right-of-Way

20,000

15,000

10,000

5,000

0
Automobile

Pedestrians

Cyclists

Bus - Mixed Traffic

Bus - Dedicated
Lane

The number of passengers carried by 4 meters of urban road right-of-way varies by mode, travel speed
and load factor (passengers per vehicle). Automobiles are generally least space-efficient: an urban street
lane can typically accommodate up to 800 vehicles with about 1,000 passengers per hour.

Risk Analysis

Motor vehicle traffic imposes risk and delay on non-motorized modes (“Barrier Effects,” Litman
2009). Even if pedestrians and cyclists are not actually injured these risks reduce their comfort
and require accommodation, forcing them to use less direct routes, or shifts from non-motorized
to motorized modes. Roadway design factors such as road and lane widths; the presence and
quality of sidewalks, paths and crosswalks; traffic signal cycles (such as whether they allow
sufficient time for even slower walkers to cross streets); and traffic speeds often involve tradeoffs between motor vehicle mobility and non-motorized safety.
Local Impact Analysis

Wider roads and increased motor vehicle traffic speed and volumes impose noise and air
pollution, and accident risks on the neighborhoods through which they pass. These external costs
(uncompensated costs that one person imposes on others) are unfair and inefficient. By favoring
wider roads and faster motor vehicle travel, conventional planning favors through motorists over
people who live and work in impacted neighborhoods, and tends to increase urban fringe
property values at the expense of urban neighborhood property values. Complete streets tend to
improve local access, safety, environmental quality and property values in existing urban areas,
which tends to increase economic efficiency and social equity.
Facility Funding Analysis

Many people assume that roadways are funded primarily by fuel taxes and other special motor
vehicle-related fees, giving motorists ownership and design priority.1 Actually, motor vehicle
user fees finance less than half of total roadway expenditures and an even smaller portion of the
local roads and streets that are usually candidates for complete streets policies (Henchman 2013;
Subsidy Scope 2009). Local streets are primarily funded through general property and sales taxes
that all residents pay regardless of how they travel. Since motor vehicle travel imposes more
1

This reflects horizontal equity which implies that consumers should, “get what they pay for and pay for what they
get” unless subsidies are specifically justified (Litman 2002).
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roadway costs (it requires more space and imposes more wear per mile or kilometer of travel)
and imposes other external costs (congestion, accident risk, pollution damages and parking
subsidies), residents who drive less than average tend to subsidize the roadway costs of their
neighbors who drive more than average, and bear an excessive share of external costs. As a
result, complete streets help achieve horizontal equity objectives by giving non-drivers a greater
share of the public roadways they help finance. This also tends to be progressive with respect to
income since lower-income people tend to rely on alternative modes and drive less than average.
Parking Lane Analysis

Complete streets projects often involve converting parking lanes into wider sidewalks, more
landscaping, bike- and bus lanes. Residents and businesses often oppose such conversions. Onstreet parking is visible and serves multiple destinations, making it convenient and efficient.
However, there is less justification to devote public right-of-way to parking than to mobility.
Alternative parking options are usually available nearby so the actual cost of reducing arterial
on-street parking is often small. If walking, cycling, public transit and landscaping improvements
attract additional customers, cause some motorists to shift to alternative modes, or expand the
range of parking options that serve the area (for example, if shoppers can more conveniently
walk a few blocks from parked cars to shops) these change can more than compensate for the
loss of on-street parking. For example, a loss of 100 on-street spaces could be offset if walking,
cycling and public transit improvements caused a similar number of commuters and customers to
shift from driving to alternative modes, freeing up that number of parking spaces in the area.
Local merchants tend to overestimate the portion of their customers who arrive by automobile
and overlook the economic benefits of improved pedestrian, bicycle and public transit access,
and more attractive streetscapes (Tolley 2011). Shoppers who arrive walking, cycling or public
transport tend to spend less per trip but make more trips per month and so spend more in total
than automobile shoppers (Clifton, et al. 2012). A survey of more than 1,000 drivers and
pedestrians traveling to a New York city commercial district found that most area shoppers do
not drive, and that shifting street space from vehicle parking to pedestrians would increase the
number of shoppers and the amount of business activity in the area (Schaller 2006). The survey
found that shoppers who prefer wider sidewalks over parking spent about five times as much
money in the aggregate as those who prefer parking.
A particular set of on-street parking spaces tends to benefit a relatively small group of motorists
and businesses. In many situations, improved management can significantly reduce the number
of parking spaces needed in a particular area, allowing land currently devoted to parking to be
converted to more productive uses without reducing access overall (Litman 2008; Shoup 2005).
Walking, cycling and public transit improvements tend to benefit a wide range of people,
including direct benefits to users of those modes, improved mobility for non-drivers, and indirect
benefits from reduced traffic congestion, accident risk and pollution.
This suggests that there are often both efficiency and equity justifications to covert on-street
parking lanes into wider sidewalk, bike- and bus-lanes, and landscaping improvements, provided
that there is sufficient demand for these other uses and alternative parking options are available
nearby. This reflects the new planning paradigm which values alternative modes and ranks
automobile parking at the bottom of public road design priorities, as indicated in Table 1.
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Redefining Roadway Efficiency
Efficiency refers to the ratio of benefits (outputs) to costs (inputs). This is often measured using
benefit/cost ratios, net benefits, or return on investment; higher values indicate that an option is
more efficient and therefore better. How roadway efficiency is defined and measured can
significantly affect planning decisions.


Conventional transport planning evaluates roadway efficiency based primarily on vehicle traffic
speeds. From this perspective bigger and faster roads are always more efficient.



Traffic network analysis evaluates roadway efficiency based on both vehicle travel speeds and
trip distances. This can favor lower-speed but more connected road networks over high-speed but
less connected hierarchical networks if the increased speed is offset by longer trip distances.



Multi-modal transport planning recognizes that travel demands are diverse: Not everybody can
drive, and alternative modes (walking, cycling and public transport) are sometimes more efficient
than driving. For example, it is inefficient if, due to inadequate transport options, parents must
chauffeur children who prefer to walk or bicycle, or commuters are forced to drive if public
transit is overall cheaper. From this perspective roads are most efficient if they accommodate
multiple modes and favor resource-efficient modes so users can choose the most efficient option
for each trip. This justifies bike and bus lanes where there is sufficient demand, since this
improves transport diversity and encourages use of resource-efficient modes.



Accessibility-based transport planning recognizes that the ultimate goal of most transport is
access to services and activities. Several factors can affect accessibility including mobility (travel
speed and affordability), the quality of transport options, transport network connectivity, land use
accessibility, and mobility substitutes such as telecommunications and delivery services. From
this perspective, roads are most efficient if they support diverse modes, connectivity, and land use
accessibility. This justifies integrated, multi-modal transport and land use planning.



Economic efficiency refers to the degree that economic systems maximize the value of goods and
services. From this perspective roads are most efficient if managed or priced to favor highervalue trips and more resource-efficient modes over lower-value trips and less efficient modes.
This can justify truck lanes (they tend to have high value) and public transit or high occupant
vehicle lanes (they tend to be space efficient), where there is sufficient demand, or even better,
congestion pricing (road tolls that are higher during peak periods), which allows higher value
trips and more efficient modes to outbid lower-value trips and more space-intensive modes.



Planning efficiency refers to the degree that planning activities are comprehensive and integrated,
so that individual, short-term decisions support strategic, long-term goals. This is functional way
to develop more accessible and economically efficient roadway systems. From this perspective
roads are most efficient if planned and managed to support strategic objectives. For example,
efficient strategic planning may justify congestion pricing to improve freight transport efficiency,
bus lanes and pedestrian improvements that support more compact development, streetscaping
that supports local commercial district redevelopment, and constraints on urban fringe roadway
expansion, if these support a region’s development objectives.

People involved in transport planning should understand how these different definitions can
affect planning decisions. Conventional planning applies a narrow definition: it evaluates
transport system efficiency based primarily on vehicle travel speeds and so favors roadway
designs that increase vehicle traffic capacity and speed, which can contradict other transport
efficiency factors. For example, it favors hierarchical road networks with wide, higher speed,
limited access arterials that create barriers to non-motorized travel, reduce roadway connectivity,
17

Evaluating Complete Streets: The Value of Designing Roads For Diverse Modes, Users and Activities
Victoria Transport Policy Institute

and stimulate sprawled development, which reduces transport options, reduces traffic efficiency,
and increase travel distances. In these ways, conventional efficiency analysis tends to bias
planning decisions to favor mobility over accessibility and automobile travel over other modes.
Many terms commonly used in transport planning terms are unintentionally biased. For example,
projects that increase road or parking capacity are often called “improvements,” although by
creating barriers to walking and cycling access, and increasing noise and air pollution they may
degrade neighborhood livability. Calling such changes “improvements” indicates a bias in favor
of automobile travel over other modes and through traffic over other activities. Objective
language uses more specific and neutral terms, such as “added capacity,” “additional lanes,”
“modifications,” or “changes.” Roadway level-of-service (LOS) is a commonly used way to
measure travel conditions on a roadway. Currently, most roadway LOS analysis only reflects
motor vehicle traffic conditions. Multi-modal LOS indicators are now available (Dowling 2010).
These should be applied if possible, and if only motor vehicle LOS is reported this should be
indicated.
Below are examples of biased and more objective terms:
Biased Terms
Traffic or trips
Improve, enhance, upgrade
Efficient
Level of service

Objective Terms
Motor vehicle traffic, pedestrian/bike traffic, motor vehicle trips, person trips
Change, modify, expand, widen, increase traffic speeds
Faster, increased vehicle traffic capacity
Level of service for…

Advocates tend to justify automobile-oriented planning by citing statistics which indicate that
most travel (often reported as more than 90%) is by automobile, implying that other modes are
unimportant and so deserve little consideration in roadway design. However, such statistics tend
to be biased: Conventional travel surveys tend to overlook or undercount short trips, noncommute and off-peak travel, travel by children, and non-motorized trips (Forsyth, Krizek and
Agrawal 2010; Litman 2010). The non-motorized links of trips that include motorized travel are
often ignored, so a bike-transit-walk trips is coded simply as a transit trip, and pedestrian trips
from parked cars to destinations are often not counted even if they involve walking several
blocks on public sidewalks. More comprehensive surveys indicate that walking, cycling and
public transit typically represent 15-25% of total urban trips, and more where there is suitable
support, such as complete streets, indicating that there is often latent demand for such travel.
More comprehensive analysis of travel demands, including more complete travel statistics and
analysis of latent demand for alternative modes, can help support complete streets planning.
The conceptual test for determining the efficient and equitable allocation of resources is the
mode share that would occur if transport planning gave walking, cycling and public transport as
much priority as automobile transport, modified to account for other planning objectives, such as
equity (which justifies additional support for affordable and universally accessible modes),
public fitness and health (which justifies additional support for non-motorized travel), and
environmental objectives (which justifies additional support for resource efficient and less
polluting modes).
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Can Cities Function With Reduced Automobile Traffic Capacity and Speeds?
Complete streets projects often face skepticism from people concerned that reducing roadway
capacity will cause severe traffic congestion and reduced travel speeds. However, complete
streets projects that reduce traffic lanes but add center turn lanes and bike lanes generally
maintain vehicle capacity by removing left-turning vehicles and bicycles from through traffic,
and they can maintain or increase person capacity by encouraging shifts from automobile to
alternative modes. Mode shifting is particularly effective if complete street policies are part of
integrated programs that also include improvements to alternative modes, transportation demand
management programs, smart growth land use policies and urban redevelopment.
In recent years several major urban highways have been converted into lower-speed boulevards
or totally removed. Evaluations indicates that such projects can achieve various planning
objectives including improved urban accessibility and reduced traffic risk without increasing
vehicle traffic congestion (Cairns, Atkins and Goodwin 2002). For example (ITDP 2012;
NYCDOT 2012; SDOT 2008):


San Francisco’s Embarcadero Freeway was demolished shortly after it was severely damaged in
the 1989 Loma Prieta earthquake, and replaced with a six-lane, palm-lined “complete street”
boulevard. Subsequently, vehicle traffic volumes declined from about 50,000 to 25,000 average
daily vehicles, while pedestrian, bicycle and transit traffic increased, and nearby neighborhoods
experienced significant economic development.



New York City has implemented several roadway redesign projects that include pedestrian
improvements, bike lanes, bus lanes, and more efficient parking management. These changes
reduced congestion delays, increased bus operating speeds and efficiency, increased transit
ridership, increased cycling activity, reduced traffic collisions, and increased business activity.



Seoul, South Korea’s Cheonggye Expressway was demolished in 2005, the river was restored and
made into a linear park, and nearby surface streets were redeveloped with bus rapid transit lanes.
Prior to demolition, the Expressway carried 168,000 average vehicles per day. The number of
vehicles passing through downtown decreased 9% after implementation of the bus rapid transit
system and other transportation demand management measures. The park attracts approximately
90,000 daily visitors. A adjacent land values increased by an average of 30% and summer
temperatures in the park average 7 degrees lower than at locations a quarter mile away.

The feasibility and benefits of road space reallocation are likely to increase in the future. As
mentioned previously, in most developed countries, demographic and economic trends are
causing motor vehicle travel to peak and demand for alternative modes to increase. Aging
population, rising fuel prices, increasing health and environmental concerns, and changing
consumer preferences are motivating more people in North American, Europe and affluent Asian
cities to want to rely more on walking, cycling and public transit, provided they are convenient,
comfortable and affordable. In addition, transport professionals have better understanding of how
to implement roadway design changes, and how to integrate them with other planning reforms to
minimize costs and maximize overall benefits.
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Complete Streets Evaluation Examples
These examples illustrate how more comprehensive and multi-modal evaluation supports complete streets
policies and design. Also see CATSIP, McCann and Rynne (2010), and Seskin and Gordon-Koven (2013).
Active Mode (Pedestrian and Cycling) Improvements

Conventional planning, which evaluates transport system based on travel speeds, considers
walking and cycling inefficient. For example, conventional traffic models can measure the
increased traffic speeds that result from wider roads with higher traffic speeds, but ignore the
delay this imposes on active modes (called the barrier effect). More comprehensive evaluation
recognizes the unique and important roles active modes play in an efficient and equitable
transport system, including mobility to non-drivers (which reduces the need for drivers to
chauffeur non-drivers), public transit access, and support for more compact development. This
supports roadway designs that include more sidewalks, paths, crosswalks and bike lanes, traffic
calming and speed reductions, and policies to prevent sidewalk encroachment.
Bus Priority Lanes (Wikipedia: Public Transit Networks)

Conventional planning evaluates transport system performance based primarily on vehicle
capacity and speeds using indicators such as traffic speed, congestion delay and roadway levelof-service. With this approach, bus lanes are only justified if they reduce per-vehicle delay. For
example, a typical urban arterial can carry up to 800 vehicles per hour, so a six-lane arterial with
2,250 automobiles with 1.1 average occupants and 50 buses with 40 average passengers carries
2,475 automobile occupants and 2,000 bus occupants. If evaluated using conventional indicators,
a bus lane is only justified if it would cause more than a third of motorists to shift to bus travel,
so the reduction in vehicle capacity is fully offset by reduce automobile demand, so few bus
lanes are justified.
More comprehensive and multi-modal analysis evaluates transport performance based on people
rather than vehicle travel. This recognizes, for example, that a minute saved by a 40-passenger
bus is worth about 36 times as much as a minute saved by a 1.1 occupant car. This can justify
bus lanes even if they slightly increase automobile traffic delay, and so justifies bus lanes on
most urban arterials with 24 or more peak-hour buses, since those buses carry more passengers
than general traffic lanes. Comprehensive analysis also recognizes that a transport system
becomes overall more efficient if it favors resource-efficient modes. Walking, cycling and public
transit require one or two orders of magnitude less road and parking space as automobile travel,
impose less risk on other road users, consumer less energy, and produce less pollution. If
converting a general traffic lane into a bus lane causes a few hundred commuters to shift from
driving to transit, downstream traffic congestion, parking demand, accident risk and pollution
emissions are all reduced. This perspective increases the justification for bus lanes and other
demand management strategies that encourage travelers to use resource-efficient modes.
Complete Streets Outputs and Outcomes (Ranahan, Lenker and Maisel 2014)

The report, Evaluating the Impact of Complete Streets Initiatives describes a framework for
evaluating various outputs (e.g., miles of on-street bicycle routes, number of crosswalk
enhancements, installed curb ramps) and outcomes (e.g., level of service, crash and injury data,
mode share, perceived safety, citizen satisfaction) resulting from complete streets projects.
Starting with a universe of more than 800 indicators, the study consolidated them into seven
major categories of impact: citizen input; economic; environmental; health; safety; multi-modal
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level of service; and bicycle/pedestrian. Each of the seven categories is described in a section
that includes: (a) a definition of the category and its importance; (b) common measurement
approaches for that category; (c) novel and innovative measurement tools; and (d) strategies for
measurement. The measurement tools were selected based on their potential importance,
frequency of use, availability, and cost.
Other Road Uses

Conventional transport planning assumes that roads primary function is the movement of
vehicles. More comprehensive evaluation recognizes other important functions of streets:


Commercial activities (shops and street vendors).



Recreation and socializing (people and pets walking for exercise and enjoyment, people standing
and sitting in sidewalk right-of-ways)



Community cohesion (opportunities for neighbors to meet and interact in positive ways, which
primarily results from walking and local services).



Aesthetics (attractiveness to people walking, cycling and driving along the street, and to residents
living on the street).



Live and work (quality of the environment for people who live and work in buildings on a street).

Complete streets planning tends to recognize significant value form these non-mobility functions
of urban streets, which justifies more pedestrian improvements (wider sidewalks, better
crosswalks, pedestrian refuges, etc.), bike lanes, traffic calming and speed reductions, more
compact and mixed development, streetscaping, higher building and landscaping design
standards, more efficient parking management, neighborhood parks, and efforts to create
neighborhood identity. At a regional level it supports more transportation demand management
and smart growth in order to reduce total motor vehicle traffic on local streets. An example is the
New York City Department of Transportation’s guidebook, Measuring the Street: New Metrics
for 21st Century Streets identifies various performance indicators (metrics) that can be used for
complete streets evaluation, as summarized in Table 9.
Table 9

Complete Street Evaluation (NYCDOT 2012)
Goals

Strategies

 Safety

 Design safer streets.

 Serve all users.

 Provide safe and attractive options for
all street users.

 Create great public
spaces.

 Build great public spaces for economic
value and neighborhood vitality.
 Improve bus service.
 Reduce delay and speed to allow for
faster and safer travel.
 More efficient parking and loading to
improve access to businesses and
neighborhoods.

Metrics
 Pedestrians, cyclists and
motorist crash rates.
 Vehicles, bus passengers,
bicycle riders, and other street
user volumes.
 Optimal traffic speeds.
 Economic vitality, including
retail activity growth.
 User satisfaction.
 Environmental and public
health impacts.

Complete streets evaluation requires comprehensive and multi-modal performance indicators.
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Conclusions
Urban streets are a scarce and valuable resource. How they are designed and management
represents an allocation of public resources that should balance various objectives:


Cost effective mobility



User convenience and comfort



Overall accessibility



Safety and security



Fairness for non-drivers



Local economic development

Streets have many users whose interests should be balanced in planning decisions.


Motorists who drive or park on the street





People who currently walk and bicycle, and
people who would use these modes if they
were more convenient and attractive
People standing and sitting near the street



Users of goods and services shipped by road



Motorists who must chauffeur non-drivers
in automobile-dependent communities



Businesses located near roads



Residents living near roads



People impacted by external impacts of
roads, such as noise and air pollution

Complete streets policies insure that roadway planning, design and operations serve multiple
modes, users and activities. This reflects a major change. Conventional transport planning
assumes that streets’ primarily users are motorists. It evaluates transport system performance
based primarily on motor vehicle traffic speeds, which favors wider streets with higher design
speeds. It overlooks ways these design features can reduce accessibility by reducing roadway
connectivity, creating barriers to active modes, and stimulating more dispersed development.
Complete streets planning recognizes a wider range of modes, users and activities and therefore
more trade-offs to consider in roadway design. It supports lower traffic speeds, alternative mode
improvements, more connected networks, and more compact, accessible land use development.
This tends to reduce maximum traffic speeds but improves accessibility in other ways.
Conventional planning tends to assume that urban arterials should be designed for 30-50 miles
(50-80 kilometers) per hour, allowing 15-25 mile (25-40 km) average distances in 20-minute
commute. The new planning paradigm recognizes that high traffic speeds are inappropriate in
urban areas and so favors 20-30 mile per hour (30-50 km/hr) design speeds, which reduce
average commutes to 8-12 miles (12-20 km). By reducing traffic speeds, improving transport
options and supporting compact development, complete streets planning helps achieve various
objectives including improved accessibility for non-drivers, road and parking facility savings,
consumer savings and affordability, improved public fitness and health, energy conservation,
noise and air pollution emission reductions, reduced sprawl, and more attractive streetscapes. It
also helps achieve social equity objectives: they insure that public roads serve all community
members, reduces risks that motor vehicles impose on non-motorized travelers, and improves
accessibility for physically, economically and socially disadvantaged people.
The main long-term cost of these policies is a reduction in arterial traffic speeds. Can cities
function efficiently with slower arterials? Yes, many of the world’s most economically
successful and livable cities operate with such speeds because lower automobile access is more
than offset by improved transport options and more accessible land use patterns.
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Conventional transport evaluation tends to exaggerate roadway expansion benefits and
undervalue complete streets. More comprehensive analysis that considers more objectives,
impacts and options can help identify truly optimal urban street designs. Methods exist for
quantifying and monetizing many currently overlooked complete streets benefits.
Complete streets policies are a practical way to create more multi-modal transport systems and
more livable communities. Transport planning should reflect future travel demands and strategic
planning objectives, such as improving accessibility, safety, economic development, and basic
mobility. Current demographic and economic trends are increasing demand for alternative modes
and more accessible, livable communities. Complete streets design features such as wider
sidewalks, better crosswalks, lower traffic speeds, bike- and bus-lanes should be evaluated based
on the levels of walking, cycling and public transit travel that would occur on those roadways
after reforms are implemented.
Complete streets benefits can be further increased by integrating complete streets with other
planning reforms including multi-modal transport planning, smart growth and New Urbanism,
context-oriented planning, and transportation demand management. This is not to suggest that in
an optimal system automobile travel would disappear - but it would probably be significantly
less than what occurs in most cities.
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