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ABSTRACT

The research explores the costs and impacts of Transit Oriented Development (TOD) and
addresses the rationale for designing transit-oriented neighborhoods. It also documents the
outcomes and the impacts of implementing such projects and examines the perspective of the
TODs’ genesis, whether by a public agency, a developer or the community. This assessment
adds to the vast body of knowledge about TOD providing case studies of several sites around the
United States.
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EXECUTIVE SUMMARY

Transit Oriented Development (TOD) serves as a planning tool creating more livable,
pedestrian-friendly communities, where people can reduce their use of single-occupancy vehicles
by increasing the convenience of other mobile or non-motorized alternatives to include walking,
bicycling, mass transit, vanpools and carpools. A central purpose of Transit Oriented
Development is to reduce the use of single-occupancy vehicles by increasing the number of
times people walk, bicycle, carpool, vanpool, or take a bus, street car or rail (TCRP, 2002).

Transit Oriented Development, if designed correctly, brings potential riders closer to
transit facilities. This option of building closer as opposed to building further away from transit
nodes brings the neighborhood together and facilitates its lesser dependence on roads and
automobiles. If designed properly, TOD should not only help transit investments work more
efficiently, but also reduce external trip making since residents have more options available
within the TOD community.

While each transit designed community reviewed was different in design and basic
components, they shared the central theme to encourage transit use, reduce dependency on
automobiles and create more livable communities by better designing neighborhoods. Important
TOD characteristics are as follows:

e Transport oriented communities each have distinctive characteristics, as well as
commonalities.

e TOD neighborhoods typically include some type of public transit and may include
parking features.

e Size is not an issue in the development of a TOD project. Large or small communities
can benefit from implementing TOD. The smallest project in this research cost $20
million and the largest $2 billion.

e  When considering implementing a TOD project, it is important that there are incentives
to help make the TOD project more attainable.

e Tax incentives, grants, proactive planning and infrastructure construction are some of the
strategies used by local governments to attract developers and interest them in TOD.

e Land use laws and policies must be considered when contemplating TOD and may or
may not need revision.

e Successful TOD generally represents collaborative liaisons between public and private
entities; a variety of funding sources may have been accumulated to fund the
development.

Federal, state local officials continue to support transit-oriented and more livable

communities. Residents, developers and public officials report satisfaction with the TODs

assessed as part of this research.
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INTRODUCTION

Transit Oriented Development is a planning tool designed to create more livable,
pedestrian-friendly communities, where people can reduce their use of single-occupancy vehicles
by increasing the convenience of other mobile or non-motorized alternatives to include walking,
bicycling, mass transit, vanpools and carpools. The main purpose of Transit Oriented
Development is to reduce the use of single-occupancy vehicles by increasing the number of
times people walk, bicycle, carpool, vanpool, or take a bus, street car or rail (TCRP, 2002).

Transit Oriented Development, if designed correctly, brings potential riders closer to
transit facilities. This option of building closer as opposed to building further away from
population centers brings the neighborhood together and allows it to become less- dependant on
roads and automobiles.  Additionally, if designed properly, TOD should reduce external trips
and make transit investments work more efficiently. This occurs because the community has the
option to choose alternative modes of travel as a means of transportation as opposed to each
individual driving a single occupancy vehicle (SOV). The trade off would then be less
congestion and less release of toxic fumes, as fewer automobiles would travel along the highway.

In order to reduce external trips however, TOD projects should be located in higher-
density, mixed-use, urban pedestrian districts with high-quality transit service (Final Report,
2001). Once people have options to either walk or ride within and outside their community,
external single occupancy vehicle trips (SOV) can be reduced. More alternatives are prevalent
should a person decide to walk within a mixed-use urban district, as choices are varied and
convenient for the community. For that reason, proponents argue that there is a need and
purpose for the concept of Transit Oriented Development.

The general concept of Transit Oriented Development is an interesting one. If utilized
properly, it can be a great motivator for changing the lifestyle of the community. For example, if
a community sees the vision and takes hold of it, TOD could change the way one views the
neighborhood environment and the natural structural design of our neighborhoods in general.
For instance, generally in the average neighborhood, one would not consider having a center
with a rail or bus station surrounded by relatively high-density development. However, in a
transit oriented community that is exactly what may be seen. There may be a few multi-story
residential buildings as well as commercial buildings within the same neighborhoods. More
residential areas such as small-lot, larger lot housing, and townhomes could then possibly
surround these areas. The design of the transit oriented neighborhood is typically one-quarter to
one-half mile from the transit node (What is Traffic Calming? 2002). The built environment is
designed for the benefit of the pedestrian. In this instance, the traveler can either walk or cycle
with design elements sensitive to protecting from oncoming traffic; precautions have been taken
to keep the individual safe.

Likewise, the neighborhood is designed with traffic calming features in order to control
traffic speeds. Traffic calming, is an engineering measure created to help compel drivers to slow
down. It is a combination of mainly physical measures that reduce the negative effects of motor



vehicle use, alter driver behavior, and improve conditions for non-motorized street users
(Department of Transportation, n.d.).

An additional method of traffic calming is parking management. In order to reduce the
amount of land developed and devoted to public parking, parking management is used as a form
of Transit Oriented Development as well. Parking Management includes various strategies that
result in more efficient use of parking resources, thereby creating a more efficient use of land
and spatial units. The actual application of management of parking can help alleviate a wide
range of transportation problems, as well as help to achieve a variety of development and design
objectives.

TOD, however, is not a panacea to suburban or urban communities. There are downsides
one must consider in the implementation of TOD projects. One consideration should be the cost
of land to prospective purchasers. Potential homeowners seek value for their property and would
like to get as much as possible for their dollar. That being the case, it must be noted that
developed land is generally less expensive on the urban fringe where it is difficult to provide
effective transit service. Moreover, American homeowners generally desire the spacious and
other characteristics of suburbia. Additionally, in this vast economy, private transportation is
available and affordable to the majority, which in itself negates the need for public transportation
and pedestrian-friendly communities. In addition, there is inadequate transit service in many
suburban communities, including a lack of sidewalks, bicycle facilities and other access features
for transit and the cost to implement these facilities could be daunting (Downs, 2004; Building
Transit Oriented Development in Established Communities, n.d.).

Zoning can also be a downside to the implementation of TOD. In the past, government at
all levels has supported investment in the roadway network. And if that is not enough, zoning
ordinances tend to favor suburban development patterns. Nearly all suburban communities have
zoning ordinances that control the densities at which new homes can be built or existing ones
redeveloped. Typically these ordinances severely limit the amount of land on which relatively
high-density housing can be developed. That includes both multi-family housing and single-
family housing on small lots. Affordable housing has clearly shown that suburban zoning often
prevents the creation of higher density-and therefore relatively low-cost-housing.

Moreover, many suburban governments pass zoning ordinances deliberately designed to
prevent lower cost housing within their communities. This is done intentionally because the
residents of the local community fear lower-cost housing located nearby would reduce the
market values of their own homes. Additionally, residents do not want to live near households of
lower socioeconomic status. Therefore, laws are adopted that raise the cost of building new
units, for example by requiring relatively low-density housing. Because of this factor, many of
these residents of such exclusionary communities literally benefit from restrictions preventing
the construction of lower-cost housing, and lower-income households. In this way, they also
attain the kind of local socioeconomic mixtures they prefer (Downs, Anthony, 2004).



Research Objective

The objective of this research is to explore the cost and impacts of Transit Oriented
Development. This work will address the rationale for designing transit-oriented neighborhoods
and the outcomes and the impacts of implementing such a project.  This assessment is intended
to evaluate the significance of the existing controversy: 1) What does Transit Oriented
Development mean to the community? and; 2) Are there benefits to becoming a community that
is oriented around transit?

Research Focus

In order to be most effective, Transit Oriented Development should be “urban even in a
suburban environment (What’s TOD Got To Do With It?, n.d.). Urban environments are
preferred and better utilized under TOD, because urban development supports transit. Typical
suburban development tends not to support transit; therefore it does not support the Transit
Oriented Development concept.

Transit design is an important issue to contemplate when one considers the design of a
transit oriented neighborhood. The conflict of a suburban neighborhood becoming an urban one
has a lot to do with the design debate. TOD, at least in theory, has taken this issue into
consideration. TOD projects have been known to utilize the circular design option. Not all TOD
projects make use of this design option, however. The circular design is structured with transit
and the pedestrian in mind, with the focus being on the city center. It is designed with an
emphasis on continuous pedestrian travel with open spaces, which allows for safety of the
pedestrians and free movement for transit vehicles. The idea of Transit Oriented Development
is more than effective as motivation for changing the urban scheme, as the community can easily
embrace it. This is due in part to its mixed-use concept, and higher density scheme. However,
Transit Oriented Development does have its pitfalls and that issue will be addressed later in this
study. What is the exact purpose of Transit Oriented Development? Should our communities be
built with transit options in mind? This research attempts to explore such questions by
addressing the following questions:

How is TOD utilized within the communities?

What impacts does TOD have on a neighborhood?

Should TOD be implemented as a design standard in neighborhoods?
Is there a real need for pedestrian-friendly, walkable communities?






LITERATURE REVIEW

Transit Oriented Development Description

In the past few years, there has been a great deal written about Transit Oriented
Development (TOD). A number of study efforts have provided detailed evaluations of
successful Transit Oriented projects. These projects are varied and diverse in both type and
locality, as TOD has emerged in a number of locations. Throughout the literature, Transit
Oriented Development is referred to by more than a few names; all encompassing similar ideas.
For example, Smart Growth, Location Efficient Development, New Urbanism, and Livable
Communities are all concepts of TOD. TOD however, has been described to include:

e Higher density, residential mixed-use development along transportation corridors,
e Projects generally within a half-mile of transit, or

e Projects near rail or light rail projects.
(TCRP, 2002; The History of Transit-Oriented Development, n.d.).

In concept, a TOD community is one that is compact, mixed-used and generally centered
near a transit station (The History of Transit-Oriented Development, n.d.). Overall the transit
oriented design serves to invite residents, workers and shoppers to drive their cars less and utilize
mass transit or another form of mobility more. These communities are easily accessible with
destinations and origins that are not too far from where residents and visitors plan to shop, live,
or conduct business.

History of Transit Oriented Development

The first Transit Oriented Development projects in the United States were the railroad
and streetcar suburbs of the late nineteenth and early twentieth centuries. The earliest known
commuter rail lines were powered by steam engines that could achieve high sustained speeds
efficiently, but were slow to accelerate and decelerate, and thus promoted the development of
stations that were several miles apart. Although the stations were built miles apart due to speed
issues, this design is believed to have been the very beginning stage of the earliest form of
Transit Oriented Development.

Electric street railways were developed in the late 1880’s. Electric streetcars picked up
their power from an overhead electrical line using a trolley poll, and used the running rails as a
ground. Although electric streetcars could not achieve the top speeds of the steam engines, they
were cleaner, quieter, and could start and stop more efficiently, making them useful for
interurban as well as commuter service. Construction of electric railway systems was typically
privately funded, as developers built rail lines to outlying areas and used the railways to promote
their real estate holdings (Vuchic, 1992; The History of Transit Oriented Development, n.d.).

According to the authors of Transit Villages in the 21% Century, the first electric streetcar
was the Pacific Electric Railway in Southern California which, at its peak, served 50
communities with 1,164 miles of track and 270 trains a day. In the San Francisco Bay Area, the
San Francisco, Oakland, and San Jose Railway, more commonly known as the “Key System,”
had developed a vast network of lines in the East Bay by the turn of the century. The extension



of Key System lines into previously undeveloped areas of the Berkeley-Oakland Hills led to the
rapid settlement of new townships (Bernick and Cervero, 1997).By the early 1900s; electric
streetcar systems had emerged in cities throughout the United States, replacing horse-drawn or
cable-pulled systems. Some believe that more than any other development, the electric streetcars
contributed to the growth of America’s suburbs (Kalmback Publishing, 1967). This statement
has great merit due to the fact that shortly after streetcar development, population growth
followed car lines, as middle class households sought to escape crowded, dirty, and noisy inner-
city living. Moreover, the success of the early streetcar suburbs was dependent on pedestrian
access to transit for connection to downtown jobs and neighborhood services. Typical features of
these early transit-neighborhoods included a transit depot and public space in the center of the
neighborhood, small cottage-type houses, a street pattern and scale that allowed convenient
walking distances to transit (Federal Transit Administration, 1993).

The sequencing showed the electric streetcars replaced the horse and buggy and cable
pulled streetcar systems, and the early suburbs were dependent on pedestrian linkages to transit
for access to their jobs and other locations. Even though the actual TOD name had yet to be
created, the concept had been conceived.

Understanding Transit Oriented Development Terms

There are several terms that must be defined before one can truly comprehend Transit
Oriented Development (TOD). Transit Oriented Development is an idea, a plan of design.
Several terms discussed in the context of Transit Oriented Development are shown below. Most
terms connote a design pattern structured to reduce use of motor vehicles. In contrast, urban
sprawl encourages dependence on the automobile. FEach term below is described more
completely in the text that follows.

Urban Sprawl,

Smart Growth,

New Urbanism,

Pedestrian Transportation Improvements,
Walkable Communities,

Community Livability,

Density, and

Clustering

Urban Sprawl

Urban sprawl is generally defined as dispersed development outside of the compact urban
and village centers along highways and in rural countryside, which is the antithesis of the
concepts encouraged in a transit oriented environment (Sprawl Guide, 2001). In order to
understand the concept of Transit Oriented Development and the need for such a planned design
in the community, one must first grasp the big picture of urban sprawl and the relationship it has
to land and land usage. In the May 1998 Transportation Research Conference, ten traits were
reported to be associated with urban sprawl:



Unlimited outward extension,

Low-density residential and commercial settlements,

Leapfrog development,

Fragmentation of powers over land use among many small localities,
Dominance of transportation by private automotive vehicles,

No centralized planning or control of land-uses,

Widespread strip commercial development,

Great fiscal disparities among localities,

Segregation of types of land uses in different zones, and

Reliance mainly on the trickle-down or filtering process to provide housing to low-
income households (Sprawl Guide, 2001).

Smart Growth

Transit Oriented Development is a progeny of Smart Growth. Smart Growth, (also
known as new community design), is a general term for land use practices that create more
resource efficient and livable communities (APA, June 23, 2000; Smart Growth More Efficient
Land Use Practices, n.d.). By applying Smart Growth as a design structure for the neighborhood,
these livable communities will likely have more easily accessible land use patterns that reduce
the amount of mobility required to reach goods and services. The general idea is that Smart
Growth can help achieve various strategic land use objectives, as it is an alternative to urban
sprawl. If one were to compare urban sprawl to the concept of Smart Growth, which is the
foundational concept of Transit Oriented Development, the differences would be quite apparent,
as Smart Growth and Transit Oriented Development make better use of available land. There
are obvious major differences between the two land use patterns. Table 1 compares the
differences between smart growth and urban sprawl in various types of transportation schemes.
In this table, it is easier to view the contrast that one term of art has to the other. Variables
include density, land use mix, transportation and other general planning principles.



Table 1. Comparing Smart Growth (TOD) and Urban Sprawl
Smart Growth Urban Sprawl
Density Higher-density. Lower-density
Growth pattern Infill (Brownfield) Urban periphery (Greenfield)
development. development.

Land use mix

Mixed land use.

Homogeneous land uses.

Scale Human scale. Smaller Large scale. Larger buildings,
buildings, blocks and roads. | blocks, wide roads. Less detail,
Careful detail, since people | since people experience the
experience the landscape up | landscape at a distance, as
close, as pedestrians. motorists.

Transportation Multi-modal transportation | Automobile-oriented transportation

and land use patterns that
support walking, cycling and
public transit.

and land use patterns, poorly suited
for walking, cycling and transit.

Street design

Streets designed to
accommodate a variety of
activities. Traffic calming.

Streets designed to maximize
motor vehicle traffic volume and
speed.

Planning process

Planned and coordinated
between jurisdictions and
stakeholders.

Unplanned, with little coordination
between jurisdictions and
stakeholders.

Public space

Emphasis on the public
realm (streetscapes,
pedestrian environment,
public parks, public
facilities).

Emphasis on the private realm
(yards, shopping malls, gated
communities, private clubs).

Source: Evaluating Transportation Land Use Impacts, 2006.




New Urbanism

New Urbanism (also called New Community Design) is a set of development practices
designed to help create more attractive and efficient communities. These designs can
significantly improve accessibility and reduce per-capita automobile travel.

This type of community has a discernible center. There is often a plaza, square or green,
and sometimes a busy or memorable intersection. Buildings at the center are placed close to
sidewalks and to each other, creating an urban environment. Buildings toward the edges are
placed further away and further apart from each other, creating a more rural-like environment.
Most dwellings are within a five-minute walk from the center. Streets are designed for walking
and cycling, with sidewalks on both sides, bike lanes where needed, good crossings, traffic
calming features used to control motor vehicle traffic speeds, and other features to encourage
non-motorized travel.

There are a variety of dwelling types. These take the form of houses, row houses, and
apartments, such that younger and older, singles and families, the poorer and the wealthier can
find places to live. There are places to work within and adjacent to the neighborhood, including
shops, office buildings, and live-work units. Also, there are shops sufficiently varied to meet
common household needs, such as convenience stores, a post office, a bank machine and a gym.
Often there is a small ancillary building permitted within the backyard of houses. It may be used
as a rental apartment, or as a place to work. The elementary school is close enough so that most
children can walk from their dwelling, usually not more than one mile away. There are parks,
trails and playgrounds near every dwelling. Thoroughfares within the neighborhood form a
continuous network, providing a variety of itineraries and dispersing traffic.

The neighborhood has multiple access routes that connect to adjacent neighborhoods.
Thoroughfares are relatively narrow and shaded by rows of trees that slow traffic and create an
appropriate environment for pedestrian and bicyclist. Parking is usually relegated to the rear of
the buildings and typically accessed by alleys or lanes. Certain prominent sites are reserved for
public buildings. A building is customarily provided at the center for neighborhood meetings,
and the neighborhood is generally self-governing, deciding on matters of maintenance, security,
and physical evolution (New Urbanism, 2002).

Pedestrian Transportation Improvements

Pedestrian Transportation includes walking, small-wheeled transport such as skates, push
scooters, hand-carts and wheelchair travel. These pedestrian-oriented modes of transportation
provide the user both recreation and transportation access to goods and activities (Pedestrian
Improvements Strategies to Make Walking Convenient, Safe and Pleasant, 2002, n.d.). There
are many specific ways to improve pedestrian transportation, some of the major categories
include:



e Improved sidewalks, crosswalks, and paths,

e Improved non-motorized facility management and maintenance, including reducing
conflicts between users and maintaining cleanliness,

e Universal design (transportation systems that accommodate special needs, including

people using wheelchairs, walkers, strollers, and hand carts),

Develop pedestrian oriented land use and building design (New Urbanism),

Street furniture (e.g., benches) and design features,

Traffic calming, speed reductions and vehicle restrictions,

Road space reallocation to increase the portion of public rights-of-way devoted to

sidewalks,

Encouragement programs,

e Address pedestrian security concerns

(Pedestrian Improvements Strategies to Make Walking Convenient, Safe and Pleasant, 2002,
n.d.).

Walkability

Pedestrian transportation improvements increase walk-ability, which reflects the overall
support for pedestrian travel in an area. Walkability takes into account the quality of pedestrian
facilities, roadway conditions, land use patterns, community support, security, and comfort for
walking. Walkability is affected by the quality of pathways, building access ways and related
facilities. Walkability at a street or neighborhood level is affected by the existence of sidewalks,
crosswalks, and roadway conditions. Walkability at the community level is also affected by land
use accessibility, such as the relative location of common destinations and the quality of
connections between them (Pedestrian Improvements Strategies to Make Walking Convenient,
Safe and Pleasant. 2002 n.d.).

A “walkable community” is designed with people in mind. The idea or concept is to
emphasize people over cars. When people are placed as the priority; safe, secure, balanced,
mixed, enjoyable, comfortable walking and bicycling human association is promoted. A
walkable community is a community that returns rights to people, looks out especially for
children, seniors, people with disabilities and takes aggressive action to reduce the negative
impacts of sixty-plus years of auto-centric design. It is also a community that emphasizes
economic recovery of central neighborhoods, promotes the concepts of recovering and
transforming suburban sprawl into meaningful villages, and especially takes ownership and
action to protect and preserving open space. A walkable community, smart growth community,
or new urbanism community, turns a neighborhood, town, or city into a place where many
people literally walk, ride bicycles and/or use transit to get to and from their destinations
(Walkable Communities, 2002 n.d.).

Even if one is an advocate for automobile usage, the simplicity of this type of

neighborhood cannot be ignored, as an avid car driver has the option to modify his or her
behavior in the individual usage of an automobile. This way, no rights are taken from the rights
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of those who wish to stay healthy and active by taking part in activities outside of their vehicles,
and rights are not taken from those who wish to continue driving independently.

A walkable community tends to be historic, and well worn and newly restored. Walkable
communities are neighborhoods that are often compact, environmentally stimulating and full of
people. This is because in these types of communities, one can enjoy streets, parks, plazas,
buildings, physical space and the overall beauty of the local environment.

Community Livability

Community Livability refers to the quality of life issues represented within a society. It
is the social quality of an area as perceived by residents, employees, and visitors within the
community. This includes safety, health, local environmental conditions, the quality of social
interactions, opportunities for recreation and entertainment, aesthetics, and existence of unique
cultural and environmental resources (TDM Encyclopedia Victoria Transport Policy Institute,

2002, n.d.).

Community livability is a phrase used to describe the direct benefits for people who live
in, work in, or visit an area. Community livability is affected by public policy and planning
decisions, as the concept is designed to increase property values and business activity.

Density

The guidelines for density are described in various ways. Density in a conceptual sense
often reflects perspectives about development. Most western and southern cities are perceived to
have low densities, although cities like Los Angeles and Houston have pockets of fairly dense
residential and very dense employment. Therefore, the term must be considered in the context of
the prevailing development densities and building heights within a municipality. Generally,
density is utilized to define high, medium and low populated ar