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ABSTRACT
Encouragement of non-motorized forms of transportation can assist in alleviation of
numerous adverse impacts of motorized traffic to the environment, the economy, and the
quality of life. Increase of pedestrian and bicycle activity can be accomplished through the
implementation of strategies that promote non-motorized travel and offer an assured level of
convenience, efficiency, comfort, and security to non-motorized users.

This paper focuses on the role of engineering, education, and enforcement in the creation of
pedestrian and bicycle-friendly communities. The paper introduces engineering and planning
practices that can encourage the use of non-motorized modes for transportation. Moreover,
community-based education programs for pedestrian safety are presented, and guidelines
are offered on successful implementation of such programs. The paper also discusses the
role of government in the promotion of non-motorized forms of transportation. Finally,
conclusions on practices that work well toward the development of safe pedestrian and
bicycle friendly communities are summarized.
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BACKGROUND
The benefits of walking and bicycling have been documented both by health and
transportation professionals. They help people stay active and healthy, while lowering the
number of motorized trips in the transportation network, thereby reducing auto emissions,
fuel consumption and traffic congestion.

Non-motorised forms of transportation are vital for those that are unable to drive.  In the
United States approximately 30% of the population falls into this category. The rights of
mobility and accessibility are fundamental ones and should be carefully safeguarded and
applied to all transportation system users.

Successful policies and programs toward promotion of non-motorized transportation options
should ensure an acceptable level of safety, convenience, security, and comfort. The key
ingredients to success are engineering and planning, education, and enforcement. These
elements are discussed in detail next.

ENGINEERING AND PLANNING
Providing a safe pedestrian and bicycling environment is vital to the encouragement of such
activities. The role of engineers and planners is to develop and refine the physical facilities
and space -roadways, sidewalks, crosswalks, lights, and traffic control devices, bikeways,
trails- that help safeguard non-motorized users. Additional attention should be given to users
with special needs (such as children, persons with disabilities, and the elderly) that are a
more vulnerable segment of the user population.

More specifically, engineers and planners can affect non-motorized mobility through:

a) Proper design and placement of pedestrian/bicycling facilities,

b) Design and operation of transportation facilities to accommodate mixed traffic, and

c) Planning new or retrofitting existing neighborhoods to be more interactive and
pedestrian/bicycling friendly.

In the design of transportation facilities, emphasis should be placed on the joined use of
transportation corridors by motorists, pedestrians, cyclists, and transit vehicles.  Pedestrians'
needs include well-designed neighborhood alleys, properly placed sidewalks and crosswalks,
and streets that control excessive speeding and provide shade, benches, and street lamps.
Bicyclists needs include bikeways, bike trails, bicycle parking facilities, and other community
amenities. These design elements should be combined to create an ideal environment that
encourages walking, bicycling and a sense of community, while eliminating the need for
many non-essential, motorized trips (1).

An approach commonly used to address needs of pedestrians at the community level is
traffic calming. It is defined as the 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 (2). In general, traffic calming reflects the view that cars should not be
excluded from the street, however, they should be regulated in such a way that they respect
neighborhood quality of life. Reduction of vehicle speeds, and safety and convenience of
non-motorized users are some of the major goals of traffic calming. Other goals include
reduction in the number and severity of traffic crashes, reduction of noise and pollution,
improved scenery, neighborhood revitalization and stability, and reduction in crime (3).
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Traffic calming tools can be grouped into four categories: (4)

 Raising the surface of the street in certain locations -for example by installing speed
humps,

 Adding fixtures forcing motorists to drive around -such as landscaped islands in the
middle of intersections,

 Narrowing the street, to create the perception of a crowded place, which helps control
driver speed, and

 Partially or totally blocking the street forcing drivers to seek alternative routes.

A number of studies have been contacted to develop guidelines and recommendations for
designing pedestrian and bicycle friendly streets and neighborhoods. References (5) through
(10) provide some good examples of such efforts within the United States.

PUBLIC EDUCATION
The behavior of pedestrians, bicyclists, and drivers is a major factor in preventing pedestrian
and bicycle crashes. Education of road users on rights and responsibilities and promotion of
the "share the road" philosophy among all road users can improve conditions for walking and
bicycling and reduce the probability of crash occurrence. Emphasis should also be given on
public education campaigns targeting driving behavior that particularly endangers vulnerable
users such as the pedestrians and the bicyclists.  This behavior includes excessive
speeding, signal violation, driving under the influence, and aggressive driving.

Public education regarding benefits of walking and bicycling on health, longevity, the
environment, and quality of life may also influence attitudes and preferences of transportation
network users with respect to mode selection. National and local marketing campaigns
should be used as tools to encourage people to walk or bicycle more often for transportation
or recreation.

Good public education programs for promoting pedestrian and bicycle safety shall (11):

1. Provide instruction in lawful, responsible behavior among pedestrians, bicyclists, and
motorists,

2. Deliver important safety messages through a variety of print and electronic media, and

3. Support the development of community-based non-motorized transportation safety
programs.

Any community-based pedestrian/bicycle program must be well planned and well executed
to be successful. Communities that initiate such initiatives should do the following (12), (13):

 Make a commitment; form a steering committee as a focal point;

 Motivate key decision makers; seek endorsements from government leaders;

 Assess pedestrian crash problem at the community level; survey existing pedestrian and
transportation facilities and road users;

 Develop a reasonable plan for action; establish program priorities and short/long-term
goals, determine resource requirements;

 Implement the program plan; coordinate with engineering/planning, public schools,
police, and the media;
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 Evaluate the progress of the program; determine performance measures; monitor
pedestrian crash data, collect mode choice data, solicit citizen feedback;

 Use feedback from evaluations to revise program, as needed.

A collective effort is required in order to address pedestrian and bicycle issues in an effective
manner. State and local officials, transportation engineers and planners, community groups
and safety advocates, school/PTA representatives, law enforcement and the media are
potential participants to such programs.

LAW ENFORCEMENT
Legislation should be in place to provide regulations necessary to ensure that pedestrians,
bicyclists, and automobile drivers share responsibility for traffic safety.  Law enforcement
agencies should properly maintain crash records, investigate crashes, cite violators, and
protect pedestrians, bicyclists, and motorists alike by enforcing regulations on sharing the
roadway. (14)

Good enforcement programs can assist in the reduction of traffic violations and increase non-
transportation modes safety and security.  There are two elements that need to be
considered:

1. Improvement of existing traffic laws and enforcement practices, and

2. Development of strategies to reduce incidence of crimes against non-motorized travelers.

Laws and regulations should provide equitable treatment to all road users.  In cooperation
with the police department and city attorney, existing local and state laws should be reviewed
and revised, as needed, to comply with the Uniform Vehicle Code.  Laws that impact
pedestrian safety should be enforced and strict penalties should be imposed when violations
are cited.

Strategies for reducing assaults on pedestrians and bicyclists should be implemented and
procedures for dealing with complaints of harassment and assault should be in place.  Use of
non-motorized patrols in appropriate areas is another way for police departments to
demonstrate their commitment to non-motorized modes, while dealing with street crime and
creating stronger ties with residents.
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THE ROLE OF THE PUBLIC SECTOR
Support and commitment at every level of government (federal, state, and local) are the keys
to significant increases in the use of bicycle and walking as modes of transportation.
Whereas individuals and private organizations can accomplish much in increasing public
awareness, identifying needs, etc., it is primarily the responsibility of the government to
create safe and more appealing places to bicycle and walk. (3) This is accomplished through
direct improvements to the roadway environment as well as planning, policy-making, and
funding of related activities.

Setting the Non-motorized Transportation Agenda

In 1990 the U.S. Department of Transportation adopted a new national transportation policy
that sought to "encourage planners and engineers to accommodate bicycle and pedestrian
needs in designing transportation facilities," and "increase pedestrian safety through public
information and improved crosswalk design, signaling, school crossings, and sidewalks".  In
1991 the U.S. Congress appropriated $1 million to complete a National Bicycling and
Walking Study. The final report of the study was published in 1994 and recommended (15):

a) Doubling the percentage of total trips made by walking and bicycle in the United States
(from 7.9 to 15.8 percent of all travel trips), and

b) Simultaneously reducing the number of pedestrian and bicycle fatalities and injuries in
traffic crashes by 10 percent.

Moreover, a 5-point action plan was proposed with a range of suggested activities for state
and local agencies. Activities included organization of a pedestrian/bicycle program, planning
and construction of needed facilities, promotion of non-motorized travel modes, public
education, and enforcement of laws and regulations.

Since 1994, approximately half of the States and 10 percent of cities have adopted the
overall goals of the National Bicycle and Walking Study. A 1999 Status Report published by
the U.S. Department of Transportation concludes that, in five years since the National
Bicycle and Walking Study was released, some progress has been made toward increasing
the use and improving the safety of non-motorized modes of travel (16). However, there is
still much work required in making the non-motorized modes a routine part of travelers'
everyday life and a visible, mainstream part of transportation policy and programs. Better
documentation of non-motorized activity, improvement of internal support and commitment to
bicycling and walking, as well as improvement of external awareness and support for non-
motorized travel are among initiatives that should be promoted by the U.S. Department of
Transportation and Federal, State, and local transportation agencies.

Allocation of Resources

The 1991 Intermodal Surface Transportation Efficiency Act (ISTEA) and the 1998
Transportation Efficiency Act (TEA-21) made significant commitments to the future of walking
and bicycling in the United States. As mandated, pedestrian and bicycle coordinators have
been identified in all 50 States and substantial sums of money became available to States to
construct facilities and to develop programs and materials that promote non-motorized travel.
Specific resources of funding include the National Highway System (NHS) funds, Surface
Transportation Program Funds (STP) (including set-aside Transportation Enhancement
Activities (TEA) allocations), Congestion Mitigation and Air Quality Improvement Program
(CMAQ) funds, Federal Lands Highway funds, and the National Recreational Trails Funds,
as well as Section 402 and Federal Transit funding.  These funding sources can be used for
the construction of pedestrian facilities as well as for non-construction projects, such as
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development of brochures, and public announcements for the promotion of non-motorized
transportation. While funding is available, individual states and local jurisdictions are not
required to use the funds for pedestrian or bicycle projects. Thus, pedestrian and bicycle
needs must compete with other highway/motorized projects for funding.

CONCLUSIONS
There is an increasing awareness of the need to improve air quality, decrease traffic
congestion, and revive a sense of community. Many communities are in search of ways to
create a safe environment for pedestrians and bicyclists and encourage non-motorized forms
of transportation.  Engineering and planning, public education, and law enforcement can
work together to create successful walkable and bikeable communities.

This paper discussed the role of the public and private sectors in the creation of pedestrian
and bicycle friendly communities based on the North American experience.

Moreover, the paper provided general guidelines for successful implementation of
engineering principles and community-based programs that facilitate this purpose.

In summary, the level of non-motorized transportation activity and non-motorized users
safety can be improved through a combination of the following:

a) Motivation of decision-makers and securing of funding and commitment,

b) Construction and rehabilitation of pedestrian facilities and design of transportation
facilities that serve the needs of mixed traffic,

c) Increase of public awareness on non-motorized transportation safety issues and
transformation of community-based concerns into a commitment for action, and

d) Enforcement of regulations on sharing the road.

Given the availability of funding and interest in promoting non-motorized modes,
neighborhoods can be designed or retrofitted to become more walkable, enjoyable, safe, and
livable environments.  Highway engineers and designers, planners, and architects can play
an important role in creating streets, and public spaces that offer facilities with amenities that
attract pedestrians and address their needs and desires.
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