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Executive Summary
 

A recent analysis of the 1990 National Personal Transportation Survey (NPTS) noted that 
"between 1969 and 1990, the number of households, drivers, workers, and vehicles grew at a 
much faster rate than the population."! From 1983 to 1990, daily vehicle miles traveled per 
household increased by nearly 29 percent. This trend confirms the fact that the demand for 
personal mobility is increasing beyond the ability to accommodate it through new highway 
construction alone. Increasing the viability of options to the personal automobile is urgent. 
Public and private interests are becoming more interested in giving more priority to motorized 
and non-motorized alternatives, including bicycling and walking. Responding to a request from 
the U.S. Congress, the Federal Highway Administration (FHWA) has initiated the National 

.. < Bicycling and Walking Study to identify ways to increase the use of these modes as integral parts 
;~'~'fc of the transportation system. This case study is a resource to assist Federal, State and local 

x: decision-makers in efforts to increase bicycling and walking. It is a guide to policy, facility, 
!':.'funding, and program initiatives intended to remove barriers to these modes. 

,~:;>"_:_k -. 

· :~~_~~(i.i.;:;: .:,: _ . 

,- Th-e Problem 
,~~~i~i ~'~-.~~~ .c:. _..~ ..~ . 

· "~i,In recent years, the FHWA has realized that the ability to fund and maintain a growing 
'. surface road system cannot keep pace indefinitely with consumer demand. Extensive 

_.. ~~ • development of the roadway system has permitted more dispersed land use patterns, generating 
·"more vehicle trips, and requiring the construction of more roads. The problem is augmented by 
Americans' preference for living outside the center city. Historically, the development of. 
:trimsPonation technologies in the U.S. tied outlying areas to the center city, and Americans did
DOt have to live within walking distance of downtown. Inthe 1920's, zoning policies contributed 
~:~ed settlement and longer trips. Regulations that encouraged the separation of residential 
"'-.;.! r' .-.... . 

·~~~!~dlreas"were. enacted nationally.; Since urban areas have been molded by the .. 
• ~~?~~n~ons once concentrated within walking distance: are now accessible only . 

...,; ~~~''''Jr·-'',\' ~ , -.~.... . ........ , ' . _.
 

.,-;i~~~~;".;';_l .u,· 
,.""... '"1";;.- _ 

..:th"';' ::1.'-::;=- ~ :": "
~-,~.: r , ~
 

.. ,~-::. 

'·,~'t~j H~ 'u'.• ", :••~ :'. -.- ..... " .. ~. -, .,. _. ,- ;.' - ' .. '~--. ' _ ,; 

A:,Publication No; FHWA-PL-92-018: SummJJry of Travel Trends: 1990 Nlllionwide Personal '-,........ .., .....
 
rtIzIIiM'Survey, (Washington. D.C.: Office of Highway Infonnation Management, March 1992). 

:A::'~.;':':'".:..-
--~~ ..... 
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Bicycling and Walking: Attributes and Impediments 

As nonmotorized modes, walking and bicycling are both superior to automobile travel in 
terms of energy conservation, physiological and psychological benefits, and environmental 
cleanliness. They are attractive as a means to moderate roadway congestion, because they use 
less space on public rights-of-way. In spite of these attributes favoring bicycling and walking 
as popular transportation choices, neither is as well-used as it should be. Surveys to test the 
market for increased walking and bicycling have identified several key barriers to greater use of 
these modes. Some of the most-cited factors are: 

Primary Impediments to Walking Primary Impediments to Bicycling 

A. Distance (too far) A. Distance!Time (too far, long, slow) 
B. Time (takes too long, too slow) B. SafetyfTrafficlDanger 
C. Weather C. Bad Weather 
D. Too Lazy D. Lack of: FacilitieslBikewaysJParkinglShower 
E. Hard to Carry Things E. Need Car for Work 

Concerns about distance and travel time seem to be major impediments to both bicycling 
and walking. Those factors are related to physical development patterns in the U.S., as well as 
to the availability and directness of facilities. Concerns about facility inadequacies are more 
often expressed in surveys dealing with bicycling than with walking. 

The complex factors underlying these concerns are not well understood. Most surveys 
are not able to go beyond the basic public perceptions about the time, distance, and safety issues 
associated with the bicycling and walking experience. Based on this and the lack of analytical 
(before and after) field research, the true effectiveness of remedies isn't conclusive. In spite of 
the incomplete information and sometimes contradictory analysis results, some common 
conclusions emerge.. 

An Approach to Solving Bicycling and W~lking Problems. 

L:,' This case study is based on an examination of survey results, successful bicyclelpedestrian 
programs around the country, arid comparisons of perceived versus real facility conditions. The 
surveys do not necessarily accurately identify the underlying impediments. " Virtually all the' 
reasons cited for not bicycling or walking seem to have' multiple causes withinthree major' 
interrelated categories: 1) facility deficiencies; 2) information or knowledge deficiencies; and, 3)' 
motivational deficiencies. In developing program improvements, if each impediment is analyzed 
from the perspective of facility, information or knowledge, and motivational factors, it is easier 
to accurately understand their full scope, and to develop effective and appropriate solutions. 

Practical, cost-effective solutions to bicycling and walking concerns are rarely obvious 
or straight forward. As a result, there is considerable disagreement about what constitutes a 

,.... -":," ~. . .. . . .. . :.... . - \ 

.,' practical; "s~" comprehensive system of bicycle and pedestrian facilities in developed urban ' 
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areas. Some facilities that novice bicyclists perceive as safe, such as sidewalks, can be more 
dangerous than other alternatives. Thus, responsibly removing impediments to bicycling and 
walking often involves consideration of both the public perception of the problem, and the 
problem itself. The proper physical solution could actually be contrary to preconceptions. 

RemDving Impediments to Bicycling 

Studies indicate that many impediments to bicycling can be mitigated with strategic 
capital improvements and operational changes. When people are asked what should be done to 
improve bicycling, the top responses pertain to facility improvements: safer bicycle facilities, 
more bicycle paths, more bicycle lanes, safe bicycle parking, shower facilities, more convenient 
routes, and more direct routes. Clearly, facility improvements to fill gaps in the system, increase 
the reality and perception of safety, increase convenience, and reduce travel time are apriority. 
Physical improvements alone are usually not the complete answer. How people perceive and use 
facilities is important. Lack of information on the effectiveness of specific solutions, such as lane 
striping, is a handicap for facility planners with tight budgets. 

.' ~,~~~r .; 
,.~;;'. Bicycle Facility Improvements 

·:;-...·,.:L	 " 

After assessment of facilities, an implementation strategy is needed to provide a basis for 
.• identifying and prioritizing projects. The following are general principles to consider in 
~ developing the strategic plan: 

";'~""-.~' 

Fill connection gaps in bicycle facilities: 

•	 Make connections across natural and man-made barriers to connect major trip desire 
lines 

Provide the most direct routes between activity centers 

'~:6;;;O, _,",'	 . 

. ,~;;~ e :~ Provide bicycle facility alignments that shorten travel time and distance compared to , ,~",-	 . 
~.	 'auto travel ' . .. 

~ ~ ~~~t:Ua,{., ..: ...... 
..x..•__COntiillially look for ways to optimize the bicycle system J".. ... 

.~r.j,,:,.~.. .;. . •. .~ .~ "'* Remove debris and provide smooth surfaces through regular maintenance 
- J.~~::'-~: 

~:"=&swe that all roads are designed and maintained to accommodate bicyclists, and 
"··~.maximize the number of people within easy cycling distance of jobs, shopping, 

.F school. recreation, and entertainment 
"'-;:~~"i;;i,i~~~,,,- -", . .
 

s:~:r.,,'c.
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Only a few types of facility enhancements have actually been tested to determine their 
success in increasing ridership. From this research, a reasonable correlation has been found 
between increased usage and facilities tha: provide a space for bicyclists 10 ride out offast or 
heavy motor vehicle traffic. This finding indicates acceptable options, which include: 

• off-street paths completely separated from auto traffic 
• safely designed on-street bicycle lanes 
• wide curb lanes 
• low speedlIow volume streets 
• bicycle connections that fill a gap in the system along a major "desire line" 

Sidewalks are not included in this list of bicycle facility options because of documented 
safety problems. 

The major opportunity for practical increases in bicycle access is through improved on
street facilities. Although many people say they need "more bicycle paths," very few 
opportunities to construct them exist in developed areas, and they are expensive. In established 
cities, corridors separated from traffic, such as a riverfront. may not be available. Converting an 
existing street within a traffic grid doesn't provide a separated bicycle path, since riders still have 
to cross traffic every block. 

Bicycle Education and Promotion 

Bicycle training programs need to be designed to be attractive and relevant to all bicycling 
age groups. Good training should be a regular part of every school program. starting in the 
elementary school. Even if students never become cyclists, they will most likely become drivers 

. and can only benefit from understanding bicyclists' needs. Bicycle training programs should 
also be established to encourage riders who wish to commute. 

Training and promotional programs need to be interwoven with a strong public relations 
campaign and information resources collection. Without proper public relations. the program is 
likely to fall short of its mark or even fail because of a lack of public support. 

Bicycle Safety & Enforcement 

, " Proper enforcement can make the bicycling experience safer, more pleasurable. and secure 
. for both recreational and' utilitarian riding. Information on riding safely and responsibly, and 
. imp-roved enforcement can help bicyclists and motorists function together by teaching them to 

share the road.. It can also help off-street path users, including bicyclists, pedestrians, runners, 
~ and in-line skaters, "share. the way." ," -, .... • .. .:,...--..... 

I. .;.. ."
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Removing Impediments to Walking 

The automobile orientation of the transportation system is a primary disincentive to 
walking. A realistic national policy for land use could effectively tap the large market of people 
living within reasonable walking distance of their destination. Physical improvements to make 
walking safe, convenient, and inviting can be helpful in encouraging greater reliance on walking 
for commuter and utility trips. Programs to encourage walking, and to make people aware of 
opportunities to walk as an alternative to driving, are an important companion to facility 
improvements. 

Pedestrian Facility Improvements 

Research indicates that the absence or poor quality of facilities is less of a disincentive 
to walking than it is to bicycling. However, surveys indicate that improvements to pedestrian 
facilities can be helpful in encouraging more people to walk for commuting and utility trips. 
Improving existing facilities and locating them where none exist increases the opportunities for 
walking. The best place for new pedestrian facilities includes places where well-worn dirt paths 
indicate people currently walk, or places where they would walk if it were possible. 

Walking Promotion and Education 
-~ 

Evaluation of educational programs has. shown that several programs have reduced 
accident rates for school-age children. Pedestrian-oriented advertisements, films, pamphlets, 
recorded messages, and public awareness campaigns provide supplementary reminders of basic 
traffic laws and educate newcomers or visitors about local conditions. .i :. 

:., . r 
i:~ For most people, pedestrian education begins with parents, relatives, and friends teaching \ '.,	.., '!: basic pedestrian behavior, such as looking both ways ("Left, right, left") before crossing the 

....-=~ street. In the schools, students are presented supplementary materials and programs. Existing

.fi'-~ programs should be used, allowing for modification and improvement. 

Pedestrian Safety & Enforcement Programs 

Safety and convenience are cited in surveys as major pedestrian concerns. Unsafe or 
inconvenient pedestrian facilities around the country discourage pedestrians from following traffic 
rules. Certain situations are potentially dangerous and need to be prevented, such as mass 
crossing against the light when cars are present, and people who see other people cross against 
the light and assume it's safe for them to cross. 

- ix
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Evaluation Needs 

The ability to identify effective ways to remove impediments to bicycling and walking has 
been handicapped by the lack of objective analysis to measure program effectiveness. especially 
in terms of safety and usage. Few analyses document a correlation between increased safety and 
ridership, and specific facility or program improvements. An accurate effectiveness evaluation 
should be an integral part of all major physical and programmatic improvements until there is 
a better basic understanding of what works and why. 

.,
 

I, 

I
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I. Introduction 

.. 

A. Case Study Context: National Bicycling and Walking Study 

The lack of practical, attractive bicycling and walking options in the United States keeps 
these modes from achieving higher levels of use. Increasing the percentage of bicycling and 
walking trips can absorb some of the demand being put on the road system, the environment, and 
fuel supplies. Greater reliance on walking and bicycling can help improve the quality of life in 
neighborhoods by reducing traffic and encouraging more sensible land use patterns. Close 
examination of effective measures to remove impediments makes it possible to develop strategies 
to increase bicycling and walking. To foster this increase in the most responsible manner, there 
is a parallel need to ensure new users can enjoy them as safely as possible. 

Walking and bicycling are dependable nonmotorized options available to most commuters 
and travelers as primary or secondary modes. Like the automobile, they provide a high degree 
of independence, flexibility, and freedom of choice relative to schedule and destination.' 

Numerous surveys have noted that people would like to be able to bicycle or walk more 
often for commuting, recreation, or shopping. However, public and private institutional policies 
continue to promote land use and transportation patterns that perpetuate physical and 
programmatic impediments to bicycling and walking. To stimulate bicycling and walking, 
national and local attention must focus on the factors that influence the decision to walk or 
bicycle. These factors include concern for safety.Iack of familiarity with routes, lack of adequate 
bicycling facilities, and difficulty with showering and clothing logistics. :'I:!'

In recent years, the Federal Highway Administration (FHWA) has realized that its ability 
to fund and maintain an ever-expanding surface road network cannot keep pace with the constant 
demand for more roads. Construction funding for the infrastructure needed to accommodate 
escalating vehicle trips is difficult to obtain. Adequately maintaining existing facilities is 

. becoming more difficult. "In 1988, a California Department of Transportation Study concluded 

'Arlene Edythe Tjart, "A Look at Changing Transportation Behavior: An Approach to Increasing Commuter 
Bicycle Transportation,' (M.S. thesis. Denver: University of Colorado, Denver, 1980), 52. 
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that neither a $61 billion road building program, nor any further road building, could solve its 
traffic problem."? 

B. Combination of Modal Options 

This study points out the ineffectiveness of bicycle and pedestrian systems in this country, 
resulting from the low priority historically given them compared with automobile and transit 
systems. A clear understanding of the impediments to bicycling and walking and how to remove 
them is lacking. In response, the Federal Government must lead States and municipalities in 
developing programs to maximize the effectiveness of all transportation modes, thus making all 
practical modal choices available to the traveling public. The FHWA, through the "National 
Bicycling and Walking Study." is seeking ways to increase the use of these two modes as integral 
components of the transportation system. A combination of approaches, each operating in the 
best way possible. is the key to tempering and responding to travel demand now and in the 
future. At this point, no single mode should be relied upon to satisfy demand, and no single 
mode should dominate and preclude the safe use of others. 

Transit, carpooling, and other motorized alternatives to the single occupant vehicle (SOV) 
trip are part of the formula for transportation choices. They are efficient ways to accommodate 
mobility needs, primarily utilizing existing infrastructure. These alternatives are often well-used 
and may reduce congestion, pollution, and energy use. However, carpools and transit offer Jess 
privacy. choice, and spontaneity than driving, bicycling, or walking. 

Transit is an important and integral part of the entire transportation system, even though 
it is expensive and highly subsidized. With the assistance of the Federal Government, many 
locales have substantial transit infrastructure and capacity. Transit agencies, city governments, 
and councils of government have been working to maintain and even increase their ridership 
base. Transit use is a popular option in most cities (but is declining in some cases). Unlike 
bicycling and walking, most transit vehicles consume significant amounts of fossil fuel and 
produce exhaust emissions contributing to pollution. 

Shared use of vehicles, as in carpooling, vanpooling, and paratransit, represents an 
opportunity to decrease SOY trips in areas where population density is too low for conventional 
transit. Most nonurban and many suburban residential neighborhoods fit this category. 
Carpooling is an efficient alternative because it generally uses existing, unused interior vehicle 
space and road space to accommodate people and trips previously accommodated in several 
vehicles. Carpools remove vehicles from the road. Unlike transit. carpools do not require the 
purchase of special vehicles. Since they have fewer occupants (usually geographically selected) 
carpools and vanpools can provide door-to-door service with few stops. Carpools often have pre
designated schedules for groups of people, thus offering less freedom of choice and privacy than 

'Marcia D. Lowe. The Bicycle: vehicle for a Small PIan.,-Worldwatch Paper 90 (Washington, D.C.: 
Worldwatch Institute, September 1989), 18. 
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bicycling and walking. However, carpools do not offer a choice of departure times. Carpools, 
vanpools, and paratransit vehicles consume fossil fuel and produce exhaust emissions, 
contributing to pollution. 

C.	 Purpose of the Case Study 

This study's scope includes bicycling and walking for all purposes, with an emphasis on 
commuter and utilitarian trips. The greatest congestion and environmental problems occur during 
peak commuter periods. Therefore, bicycle and pedestrian commuting present the greatest 
opportunity to reduce vehicle miles traveled. Daytime walking and bicycling trips lessen the 
need for a car at work. Thus it is easier to commute by means other than driving alone. 

This case study, "Measures To Overcome Impediments To Bicycling and Walking," is 
designed as a resource to assist policymakers. facility planners, and public officials in developing 
programs to make these modes more accessible to the general public. This study represents a 
compilation of research to identify and remove impediments to bicycling and walking. Findings 
are based on a detailed analysis of these relevant written studies, surveys, and reports, plus 

== original surveys of several existing programs. The primary goals of this study are to: 

I.	 present a single source summary of the safety and effectiveness of program and facility 
improvements; 

2.	 determine the relative merits and deficiencies of specific improvements; 

3.	 develop a set of strategic program philosophies based on objective and subjective 
assessments of critical issues in the decision to use or not use these modes; 

4.	 provide guidance to decisionmakers and planners in developing more cost effective 
tools for removing impediments to increased bicycling and walking; and. 

5.	 identify methods to induce State and local governments to objectively evaluate 
future improvements. 

Recreational bicycling and walking are already popular in most cities. A recent survey in 
Seattle, which has one of the highest walking and bicycling rates for a major city in the U.S., 
asked "active bicyclists" (people who bicycle regularly) and "active walkers" (people who walk 
regularly) their trip purposes when using these modes. The percentages were extremely low for 
commuting when compared to recreational trips. Specifically, around 90 percent of active 
bicyclists ride for recreational trips, while only about 14 percent commute to work by bicycle. 
Respondents were allowed to select more than one trip purpose since some people bicycle for 
several trip purposes. The results of the Seattle survey disclose a similar emphasis on walking 
for recreational trips rather than commute trips. A high percentage walked for errands and 
personal business. 

-3
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TRIP PURPOSES OF ACTIVE BICYCLISTS AND WALKERS'
 

USE BICYCLE FOR TRIP WALK FOR TRIP 

Commute Trips 14.3% 6.7% 
Recreation Trips 90.8% 78.0% 
Utility Trips 21.1% nla 
Errands/Personal 

Business nla 81.0% 

While the emphasis of this case study is on commuter and utility trips, recreational walking 
and bicycling are not neglected. This study will be useful in developing safe, attractive 
pedestrian and bicycle improvement programs, regardless of trip purpose. 

ICyUlberg, Psychological AspeclsofMode Choiu (Washinglon SlateDepartment of Transportation: December 
1989). 
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II. Historical Roots of the Problem 

Statistics show that Americans prefer their automobiles to all other forms of transportation. 
Only in rare cases do alternative modes of transportation carry more than a small percentage of 
all trips. To better understand why walking and bicycling are not more prevalent in the United 
States, it is necessary to understand the development patterns of American urban areas. 

Historically, cities in the United States grew in large part because of immigration from both 
foreign lands and rural areas. Cities were the economic magnets where opportunities were most 
plentiful. While each wave of urban immigration contributed to the form of American cities, the 
British influence was the earliest and most significant in its effect on American urban 
development. 

Kenneth T. Jackson, in his book Crabgrass Frontier, wrote of "an Anglo-American culture 
that had never placed a high value on city life." City dwelling was seen as undesirable due to 
noise, overcrowding, and poor health conditions. The prevailing image of urban neighborhoods 
was one of immorality and vice, where one found people of lower character. Racial and ethnic 
fears were heightened as new immigrant groups introduced different languages and customs. 
Even Thomas Jefferson, who greatly influenced American thought, said, "I view large cities as 
pestilential to the morals, the health and the liberties of man." 

Unlike the major cities ofEurope, South America, and Asia, America's metropolises 
[of the 19th century] were centers of manufacture. Industry in the steam era, when 
railroads offered the best methodfor shipping, tended to concentrate as close to the 
distribution points as possible. Smokestacks belched soot into the air of every city, 
and nearby sections soon turned to slums. No one with options wanted to live in 
close proximity to important rail lines or to heavy industry. . .. As cities became 
larger, noisier, and more fearsome, the specter ofdanger replaced the earlier notion 
of the city as refuge." 

The rapid development of transportation technologies tied outlying areas to the downtowns, 
and Americans no longer had to live within walking distance of the workplace. Many looked 

'Jackson, Crabgrass Frontier, 68. 

'Cited by Jackson, Crabgrass Frontier, 68. 

'Jackson, Crabgrass Frontier, 69. 
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for alternatives to city dwelling. Commuter railroads and streetcars, as well as horses and 
private carriages, allowed first the wealthy and then the middle class to flee the city while 
maintaining access to employment, shopping, and cultural facilities. Urban housing arrangements 
were seen as temporary, to be tolerated until funds were available to move to a suburban area. 
"The suburban ideal offered the promise of an environment ... that would combine the best of 
both city and rural life."? 

Suburbia, pure and unfettered and bathed by sunlight and fresh air, offered the 
exciting prospect that disorder, prostitution, and mayhem could be kept at a 
distance, far away in the festering metropolis.R 

Suburban life did not necessarily remove one from city boundaries. Many residential 
developments sought inclusion to the city, often for the provision of city services. A prime 
motivation for "moving out" was to escape the higher densities and overcrowding of the inner 
city. The less dense character of suburban development was more desirable. 

In the 1920's, zoning regulations that encouraged the complete separation of residential 
areas from commercial were enacted across the nation. The functions of the city were defined 
and separated. New development would be built according to new principles, and would 
therefore run more efficiently, like a machine. 

The no/ion of city as machine, which is now rigidly enforced in the United States 
through impenetrable layers of zoning codes, relentlessly and single-mindedly 
separates the old from the young, the rich from the poor, apartments from town 
houses, and factories from offices, until the city is so sprawled out that such simple 
everyday tasks as getting a haircut, browsing for a novel, and picking up a half
gal/on of milk require three separate automobile trips. 

According to city-as-machine thinking, al/ these separate activities would be easily 
accessible by high-speed freeways, and every citizen would be mobile and 
independent in his or her private automobile. The machine model of cities promised 
efficiency, convenience, and the tidy clarity of everything having its own place.' 

After World War II, traditional American downtowns lost their place as the center of the 
community. The pent-up demand for housing fueled the unprecedented growth of suburban 
housing. Shopping soon followed the outward trend, followed by major corporatlons and 
employment. The automobile-orientation of the new developments encouraged greater distances 
between destinations, which dispersed the urban areas even more, and made the automobile a 
necessity. 

'Jackson, Crabgrass Frontier, 72. 

'Jackson, Crabgrass Frontier, 70. 

'Roben Gerloff, "Rediscovering the Village," Utne Reader, 51 (May/June 1992),94. 
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The automobile which was supposed to decrease the effects of time and distance now often 
accomplishes neither. 

The layout of a city helps determine whether or not . . . transport options [public 
transport, walking. bicycling] are appropriate or even feasible. Many urban areas 
are designed around the automobile, with planners using road building to combat 
the inevitable traffic congestion. The result is a treadmill effect in which new roads 
fill to capacity as soon as they are completed. . . , Instead offurther catering to 
autos, cities can step off the road building treadmill by changing land use patterns 
to reduce the need for driving. . . Australian researchers Peter Newman and Jeffrey 
Kenworthy found that low urban densities (fewer than 40 people and jobs per 
hectare of land) and dependence on the automobile go hand-in-hand!" 

A major deterrent to walking and bicycling is alluded to in Joel Garreau's exploration of 
suburban office development, Edge City: Life on the New Frontier. 

Already, two thirds of all American office facilities are in Edge Cities (outside the 
traditional downtowns), and 80 percent of them have materialized in only the last 
two decades. . . . Most ofthe trips metropolitan Americans take in a day completely 
skirt the old centers. Their journeys to work. especially, are to Edge Cities. II 

The soot-belching factories that dirtied the American cities of the industrial age have been 
replaced by the late 20th-century office buildings housing the information and service industries 
that drive the economy." The anti-city forces ingrained in the American culture are satisfied 
by the location of the new "information factories" outside of the old city centers, closer to the 
suburban housing so prevalent in the American landscape. 

The most practical way to get around these Edge Cities is by automobile. The vast parking 
lots surrounding the buildings encourage driving by providing automobile storage, and increasing 
the distance between buildings. The absence of pedestrian facilities and the distance between 
buildings discourage walking. Mass transit is also more difficult to get to and to use. 

Garreau makes a correlation between the growth of suburban office parks and the 
increasing number of women in the workplace. Since the late 1970's, American women have 
been joining the ranks of paid employees in record numbers. Correspondingly, in the past 15 
years, the number of automobiles in the United States doubled while the population grew only 
at a I percent annual rate. Because of the needs of the dual-income family, convenience has 

'''Marcia D. Lowe, Allemal;ves 10 the Automobite: Transport for Liveable Cilies-Worldwatch Paper 98 
(Washington, D.C.: Worldwatch Institute, October 1990),26-27. 

"Joel Garreau, Edge City: Ufe on the New Frontier (New York: Doubleday, 199\), S. 

"Garreau, Edge Cily. 
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Measures to Overcome Impediments to Bicycling and Walking 

gained greater importance as a factor influencing the choice of transportation mode for 
commuting. This has created a greater sense of dependence on the automobile." 

Suburbanizatlon cannot simply be reversed. But suburbs are most vulnerable to any 
future oil shortages or restraints on auto use that may be taken to curb pollution. 
If these communities are to enhance their future viability. they need to become more 
self-contained-that is. to evolve into subcenters that may be less urban in character 
than traditional cities, but more compact than they currently are. In the United 
States. even though suburbanization continues at an unhealthy pace, some town 
designers and developers are rejecting the dominant suburban-style residential areas 
in favor of a 'neotraditionalist' approach of creating more urbane, walkable 
communities that encourage sociability and a less frantic way of living." 

Renewed emphasis on quality-of-life issues adds impetus to the need to improve the range 
of transportation options. The growing realization that the national road system is nearing 
capacity levels in many areas contributes to the need to remove impediments to bicycling and 
walking. 

''<Jarreau, Edge City. 111-113. 

"Michael Renner, Rethinking the Role of the AUlomobile-Worldwalch Paper 84. (Washington. D.C.: 
Worldwatch Institute. June 1988).52. 
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~. III. Identification of Impediments
 
to Bicycling and Walking
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~
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~. Concerns about safety, travel time, and distance are generally accepted as major 
impediments preventing or discouraging people from bicycling and walking. The effect of these 
apparently obvious factors, along with several other commonly cited barriers, is difficult to 

~." 
....r	 measure or prioritize. A definitive basis to evaluate responses to types of improvements does 

not exist, because there are no good domestic "before and after" evaluations measuring their 
effect. Evaluations that have been done are usually incomplete, or the results are contradictory 
or inconclusive. A clear correlation between specific improvements and increased bicycling and 
walking has not been established, although some analytical relationships have been drawn 
between improved facilities and increased bicycling and walking. 

An excellent investigation to identify the primary factors influencing people's decisions to 
walk or bicycle is contained in FHWA Publication No. FHWA-PD-92-041, Reasons Why 
Bicycling and Walking Are and Are Not Being Used More Extensively as Travel Modes.? This 
comprehensive analysis of potential motivations, disincentives, and behavior associated with _. facility variables is a valuable resource to the transportation community. In spite of his insightful 
examination of known information on factors influencing use of these modes, Case Study No. 
I identified only a few limited relationships between usage levels and types of improvements. 

. ., 
Bicycle-Related Impediments and Attributes :....'.,

I
Bicycle users value the advantages of bicycling. Like the automobile, the bicycle is a 

personal vehicle offering individual choice of route and travel schedule. It does not require the 
user to share the trip with others, and it provides a degree of personal privacy not found in public 
transit or carpools. "Bicycles are also popular because, like cars in industrial countries, they offer 

.'I!JIF the luxury of individual mobility and door-to-door travel, without detours or extra stops for other a' 
E passengers.?" It rivals average automobile travel time for most intra-urban trips. As a 
ID.· nonmotorized mode, it is superior to automobile travel in terms of energy conservation,
l!" physiological and psychological benefits, and environmental cleanliness. 

I
!I't 

.~:. "FHWA Publication No. FHWA-PD-92-041, The National Bicycling and Walking Case Study No.1: Reasons 
Why Bicycling and Walking Are and Are Nor Being Used More Extensively as Travel Modes (Washington, D.C., I' 1993). 

f	 "Lowe, The Bicycle, 8. 

J 
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Mea.tures 10 Overcome Impediments UJ Bicycling and Walking 

In spite of these significant advantages, a broad range of real and perceived impediments 
discourage most people from bicycling regularly. Surveys and speculations have tried to 
determine why people don't bicycle more. A few reasons why people consistently say they don't 
ride are: 

A. Distance and time 
B. Safety concerns 
C. Weather 
D. Lack of facilities: bikeways/parking/showers 

In addition to the primary impediments already cited, dozens of underlying problems deter 
people from bicycling. A comprehensive list of impediments to bicycling can be found in the 
appendix located at the end of this case study. The study's comprehensive examination of 
preference surveys produced throughout the country was consistent with the general findings cited 
below. 

Percent Active Bicyclists Citing Following Reasons
 
For Not Bicycle Commuting17
 

REASON Phoenix Seattle Portland Orange County 

Too far to ride 31% 41% 21% 45% 
Too dangerous 19% 22% 12% n/a 
Lack of facilities 17% 15% 12% nJa 
Need car for work 14% B% nJa 7% 
lnconvenient 6% B% 17% 4% 
Weather n/a 11% 7% nJa 

Faced with riding a fixed distance, under time constraints and work requirements, 
with road conditions for from ideal for the majority, most riders opt out ofbicycle 
commuting. . . . All in all, available survey data point to one clear fact: with a 
few notable exceptions, bicycle commuting continues to playa minor role in the 
commuter transportation scheme. Only I in 60 Americans use their bicycles to 
get to work." . 

Several surveys have explored important factors in choosing a commute mode. Probably 
the most exhaustive, in-depth study is Feasibility of Demand Incentives for Nonmotorized 
Transportation." based on a comprehensive 16-1g page questionnaire designed to identify 

17FHWA Case Study No. J, Reasons, 20. 

"FHWA Case Sludy No. I, Reasons, 21. 

"Fea.tibilily of Demand Incentives for Nonmotorized Transportation. FHWA-RD-BO-04B, (Washington, D.C.: 
U.S. Department of Transportation, 1980). 
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motivations for use of alternative modes. Of the factors mentioned in the survey, the provision 
of a more compact land use pattern (reducing commute distance to under 2 miles) produces the 
highest potential for increased bicycling and walking, and decreased automobile use. The 
analysis noted, "Separate facilities play an important role in people's preference of nonmotorized 
modes, second only to compact land use. . ..Facilities can playa prominent role in increasing 
nonmotorized travel, particularly if they are provided in the context of compact land use 
configurations.?" 

'5fe._. A contemporary analysis offactors influencing bicycle use is Bicycling Magazine's Harris-:=. Poll on Bicycle Commuting." It provided optimistic indications of the potential to increase 
ridership through facility improvements and incentives. Many large towns and cities have done 
their own surveys and have shown mixed results but some common trends. 

Distance is the most common reason people claim they don't walk or bicycle. Survey 
results in Feasibility of Demand Incentives for Nonmotorized Transportation claimed that up to 
33 percent (currently 7 percent) of the respondents would bicycle commute if development 
patterns changed so that respondents lived within a 2-mile commuting distance from work.22 

Based on the survey, decreasing distance would have the greatest single effect on the number of 
people bicycling or walking. One must note that the distance people claim as a reasonable 
walking or bicycling distance is not necessarily the distance they are willing to walk or ride. 

Even though the emphasis of the survey condition statement was on reduced commuting 
distances, it also included provisions for improved bicycle and pedestrian facilities. Improving 
bicycle facilities was predicted to boost usage to 18 percent. However, other surveys and case 
studies indicate that there is a great difference between what people speculate they will do based 
on certain improvements, and what they actually do. 

Concerns about the danger and unsafe quality of bicycle riding is voiced as a frequent and 
major impediment to greater usage. Statistics on bicycle/automobile accidents generally support 
this concern as being valid. Studies here and in Europe show that riding a bicycle can be from 
3.5 to 10 times as dangerous as driving a car." Both the risk and fear of the risk can be 
reduced through a combination of facility improvements, rider training, and public education. 

Studies show that experienced club bicyclists and bicycle tourists are clearly much 
less likely on a per mile basis to be involved in a bicycle accident of any type 
than are children or the average untrained adult cyclist, despite (or maybe 
because of} the fact their exposure is much greater than average. There is a 

'"Feasibility, 3-5. 

"Bicycling Magazine, A Trend on the Move: Commuting by Bicycle-Special Media Report, (Emmaus, PA: 
Rodal. Press, 1991). 

22Feasibility. 

"Michael Everett and John Spencer, "Empirical Evidence on Determinants of Mass Bicycle Commuting in the 
United States: A Cross-Community Analysis," Transportation Research Record 912, (Washington, D.C., 1983). 

- 11 



II 
MeaJures to Overcome impediments to Bicycling and Walking 

i: 
j	 higher accident rate for bicyclists traveling on bike paths than on roadways and
 

the rates are higher on major arterials than on local streets and minor arterial
 
roadways?'
 

Virtually all of the surveys offered general choices, and many results contradicted each 
other. None of the surveys provided sufficient insight to identify underlying causes and provide 
a basis for actual problem-solving. The surveys helped identify perceived impediments and gave 
general direction about causes for not riding, but they were often not useful in determining actual 
problems because many nonbicyclists were surveyed. Even so, this information is still useful 
because perceived problems must be addressed as much as real ones. 

Walking-Related Impediments and Attributes 

Walking seems to be more prevalent than bicycling for both recreational and utilitarian 
purposes. "Limited survey data suggests that there are more than twice as many utilitarian 
walkers as there are bicyclists.'?' In fact, census figures indicate that about 5.3 percent of the 
population regularly walks to work, compared to 1.4 percent who bicycle to work.26 

Additionally, almost everybody is a pedestrian at some time. Walking is part of virtually every 
trip, regardless of the primary mode of transportation, and can be regarded as supplemental, 
rather than alternative, as is generally the case with bicycles. 

Walking offers several advantages that make it a popular alternative transportation mode. 
It is a natural physiologic function and requires minimal special equipment. Therefore, inducing 
people to commute by foot is more a question of increasing and confirming the exercise of an 
already-used mode. Like bicycling, walking offers a great deal of personal choice of departure 
times and routes. In most cases, walking also provides a degree of personal privacy, direct door
to-door travel, and freedom from having to abide by set schedules and routes. As a 
nonmotorized mode, walking is superior to automobile travel in terms of energy conservation, 
physiological and psychological benefits, and environmental cleanliness. 

Despite these advantages, many real and perceived impediments discourage walking as 
a primary mode for commuter and utility trips. Surveys to test the market for increased walking 
have identified several key impediments. The section of FHWA Case Study No. I concerned 
with investigating reasons why people don't choose to walk includes a good summary of recent 
surveys on this issue." 

''New Jersey Bicycle Advisory Council, New Jersey Bicycle Advisory Council Report on Bicycling in New 
Jersey: Findings and Recommendations, (Trenton, N]: New Jersey Department of Transportation, 1987), 2J. 

Z5FHWA Case Study No. I, Reasons, 29. 

"'1980 U.S. Census Journey to Work data, (December 1980). Note: Census information was collected in March, 
which is not a peak period for walking or bicycling. 

"FHWA Case Study No. I, Reasons, 27. (Parenthesized figures pertain specifically to work commute.) 
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Reasons for Not Walking 

Distance 
Too slow; takes too long 
Weather 
Dislike walking; lazy 
Difficult to carry things 
Inconvenient 
Fear of crime 
No time 
Darkness 
No sidewalks 

Seattle Toronto Ottawa 

33.0% 47% (45%) 56% (43%) 
14.0% 12% (26%) 14% (24%) 
8.7% 
6.4% 
5.7% 50% 48% 
5.7% 
3.3% 
2.0% 
1.7% 
1.3% 

Factors associated with commute length and travel time are clearly the major reasons stated 
against walking. Together, distance and time factors account for almost half the objections. 
Wendy Hawthorne said, "The most common reasons people cite for not walking to work are that 
they 'live too far away' and 'walking takes too much time.",28.::;j" 

~~ ......
 
~. Facility-related issues are noted as less important reasons for not walking. Case Study
 
~: No. I found that "although a number of people thought certain enhancements to the pedestrian ¥ 
::-.~ environment might induce more walking or make it more appealing, few identified the lack of 

such amenities as a personal disincentive for walking more often.''" 

The results of Feasibility of Demand Incentives for Nonmotorized Transportation also 
support the perception that distance is the most common reason people don't walk. 
Approximately 34 percent of the respondents said they would walk to work if development were 
made more compact (work trips of 2 miles or less). However, the study also indicated that 
improving pedestrian facilities alone might increase commuter walking to a 30 percent level." 

The absence of safe, direct pedestrian links between and within major activity centers is 
a deterrent to increased walking. Gaps in the pedestrian system or circuitous routes can make 
trip distances appear greater. Facilities that don't reinforce the rights of pedestrians at 
intersections are a primary impediment to walking and are a safety problem. Thus, the problem 
of inadequate facilities requires individual solutions cased on local conditions. 

"Wendy Hawthorne, Why Ontarians Walk, Why Ontarians Don't Walk More: A Study into the Walking Habits 
of Ontarians, (Toronto: Energy Probe Research Foundation, June 1989), 4. 

"Case Study No. I, Reasons, 29. 

"'Feasibility, 54. 
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IV. Deficiencies in Measured 
and Predicted Success 

Current sources on facility and program improvements, usage patterns, travel preference 
surveys. models for removing impediments, demographics, and case studies do not lend 
themselves to developing successful policies for bicycling and walking. Very little research 
offers controlled analysis of program effectiveness or user needs. "In short, there is little 
information that helps in assessing the market for utilitarian cycling or in designing effective 
strategies for shifting travelers to the bicycle mode.'?' However, rationally reconciling and 
integrating diverse perspectives from several studies helps identify a comprehensive set of 
strategies and a philosophical approach for removing impediments. 

This case study is based on an examination of survey results, successful bicycle and 
pedestrian programs around the country, and comparisons of perceived versus real facilities. 
Stated impediments to bicycling and walking are not necessarily the real impediments. Reasons 
for not bicycling, for example, do not translate directly to a list of improvements that would 
increase bicycle usage. All reasons cited for not bicycling or walking seem to have multiple 
causes within three major categories: 

I) facility deficiencies; 
2) information or knowledge deficiencies; and 
3) motivational deficiencies. 

It is easier to determine the exact problem if each perceived impediment is analyzed from 
the perspective that it is caused by a combination of these three factors. Since impediments are 
multifaceted, solutions should tap the appropriate responses from the three categories. If the 
situation is defined this way. appropriate solutions are more likely. 

Quantitative Effectiveness Evaluations 

Of the many improvements in bicycle and pedestrian systems made every year, only a few 
have been evaluated to determine if they fulfill the purposes for which they were intended. Few 
increases in bicycling are scientifically correlated with specific facility or program improvements. 
Almost none of these have been measured in a truly objective "before and after" manner. Lack 

"Elizabeth A. Deakin, Utilitarian Cycling: A Case Study of the Bay Area and Assessment of the Market for 
Commute Cycling, (Berkeley, CA: Institute of Transportation Studies, University of California, 1985), 4. 
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I I , 
. ',I of funding is the most common reason given for not objectively evaluating improvements, 

ill although this information could ensure that the facility improvements that are funded have proven 

b',I! to be effective. 
, I" 
" T' 

In the few instances where there was reasonable quantitative analysis, basic facility and 
training programs have shown indications of attracting new users and promoting safety. 
(Improvement options arising from this research are discussed in Parts VII and X of this case 

" I, study.) Very few promotion or enforcement programs have been evaluated. 

Public Opinion Surveys 

The numerous public preference surveys designed to determine motivations to increased 
bicycling and walking are of limited value. Many of the findings from these surveys contradict 
each other or exaggerate the effects of potential improvements. Commonly, the surveys describe 
various improvements, and then ask respondents if these changes would influence their modal 
choice. This approach often yields unrealistically high numbers of people claiming they would 
be willing to ride or walk if one or alJ of the program improvements were implemented. 

i Bicycling Magazine provided an example where only half of the expected increase in 
ridership was achieved. "In the '70s, Madison, Wisconsin. surveyed its residents and found that 
21 percent would ride to work if there were better facilities. So special lanes and paths were 

, i provided, and the share of bikes in traffic rose from 4 percent to I I percent.t'" 

: I 
The reliability of survey results predicting bicycle ridership levels of 20 percent or more 

is questionable when compared with ridership levels in cities that have the facilities, programs, 
and land use patterns suggested in the surveys. In fact, actual bicycle commuter mode shares are 
well under 5 percent in major cities regarded as already having good programs: 

Tucson, AZ: 3.5%iI,I Phoenix, AZ: 2.4%
 
\ Seattle, WA: 2.3%
 

Portland, OR: 2.0%"
 

With the sole exception of Davis, CA (25 percent share), which has strict disincentives 
to on-campus automobile use, even the college towns located in smaller cities with "model" 
facilities and programs (such as Madison, WI; Gainesville, FL; Boulder, CO; and Eugene, OR) 
have bicycle commute mode shares of II percent or less. In most cities, the proportion of 
commuters who regularly bicycle to work is under I percent. 

"Bicycling Magazine, Media Report, 20. 

!lCase Study No. I, Reasons, 82. 
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Surveys that imply a cause/effect relationship between bicycling and walking, and 
improved facilities can be misleading. Bicycling Magazine's Harris Poll on Bicycle Commuting 
is a good source for identifying the relative importance of popular types of bicycling 
improvements. However, in response to a question asked of occasional bicyclists (who had 
ridden a bicycle at least once during the last year), nearly 50 percent said they would sometimes 
bicycle commute if "there were safe bike lanes on roads and highways." About 45 percent said 
they would commute by bicycle based on employers providing financial incentives, 43 percent 
if showers and secure parking were provided, and 38 percent if gas prices continued to 
increase." 

All the stated choices in this and most other questionnaires are incentives external to the 
bicyclist. None of the choices included remedies to personally assist bicyclists to better prepare 
themselves for bicycling. Options, such as training for safe bicycling, tips on bicycle commuting, 
suggestions on finding or creating safe bicycle parking, and advice on selecting equipment for 
safer, more confident riding in urban conditions, were not among the choices. 

The study's comprehensive survey" also generated potential user figures higher than currently 
exist in any city in the U.S. with the exception of Davis, CA. The survey concluded that: 

•	 if pedestrian facilities were improved, 15-20 percent would walk; 
•	 if bicycle facilities were improved, 15-20 percent would bicycle; 
•	 if land uses were more compact, 30 percent would walk or bicycle; and, 
•	 if drivers were charged a $2.00 congestion fee, automobile trips would decline by 35 

percent. 

There are many problems with improvement conditioned nonmotorized market survey 
results if they are represented as reliable estimates of potential increases in bicycling and 
walking .. First, many people are predisposed to base their responses on "doing the right thing" 
for the environment, for conservation, and for reasons of conscience, especially if it actually costs 
nothing. They want to convey that they don't walk or bicycle more because of reasons purely 
external to themselves, such as facility problems, bad weather, distance, inadequate parking, etc. 
Seemingly to accommodate this mindset, surveys usually offer choices that are predominantly 
oriented to facility development. The choices are not insightful, and tend to be general rather 
than probing. 

Finally, most survey participants are not experienced bicyclists. Their opinions are 
important since they are the primary new market for bicycle commuting. However, "the hazards 
new bicyclists perceive are usually not the real hazards they encounter on the road.?" Although 
the perceptions of potential bicyclists may prove to be different than the realities they experience 

"Bicycling Magazine, Media Report. 

"Feasibility. 

'"John Forester, telephone interview, June 19, 1992. 

- 17



, I. 

Measures 10 Overcome Impediments 10 Bicycling and Walking 

as bicyclists, these perceptions must be dealt with if these potential bicyclists are ever to become 
actual bicyclists. 

II' Thus, the results of general population surveys must be analyzed with the clear 
:i ' understanding that the results indicate perceived and not necessarily real impediments to potential 
"I users. Likewise, survey results can be important in assigning relative importance to perceived 
i ' impediments, but should not be relied upon to guide actual facility and program specifics. 

, 1 \ 

i 
:, I An analytical basis to evaluate the success of improvements is urgently needed as a 

companion to bicycle and pedestrian market surveys. Methodically testing the success of all 
classes of physical and programmatic improvements will provide a basis to cross-check and 
calibrate survey findings, making surveys more relevant as tools for bicycle and pedestrian 
program policy decisions. 

I' 
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v. Identification of Significant 
Factors in Bicycle Usage -"'~ 

~/ 
~ "'"'" 
~ 

~-
~.:o.-

.,... ' . 
~ . 

Numerous surveys indicate the set of factors significant in the decision to ride for 
recreation are different from the deciding factors of commuting and utilitarian bicycling. 

-~:;_.- Recreational riders are primarily concerned with exercise, pleasure and enjoyment, the:te 
~.. environment, and lastly, COSt.)7 The primary factors in the decision to bicycle commute are 

__2". travel time, distance, safety, work requirements, and other practical factors. "Cyclists want to 
use the shortest, most direct route for 'transportation' cycling."J' Based on reactions to program 
improvements in several American cities, such as Eugene and Portland, OR, Missoula, MT, 
Seattle, and Denver, the following factors appear to be the major determinants of commuter 
bicycling:

.f!:: 

• Distance to the destination/travel time 
• Route directness and system coverage 
• Safety 
• Secure parking 
• Destination facilities: clothing logistics, showers, on-site parking, etc. 
• Predisposition to try it/make it work 
• Driver attitude 
• Day trip/errand convenience" 

Those things most widely associated with bicycling--exercise, recreation, and 
environmental protection-are far from the minds ofmost commuters. Conversely, 
the things which inspire commuters in their mode selection-travel time, 
convenience, the need for a car during the day-are not advantages ordinarily 
associated with bicycles." 

Either people do not see bicycling as a viable commute option, or they regard it as 
inappropriate for a variety of personal, institutional, or facility-related reasons. Since the bicycle 
can be appropriate for a number of reasons involved in the commute decision-s-convenience, 
travel time comparable with a car for many commuters, flexibility--educational programs and 

"Case Study No. I, Reasons, 18. 

"Florida Depanment of Transportation, Bicycle Sketch Plan (July 1989). 

"Design Ventures, Inc., Montgomery County Growth Policy Study-s-Interim Report, (Denver: 1989). 

"Case Study No. I, Reasons. 19. 
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I' i personal trammg directed at commuters living within a reasonable bicycling distance offer 
,! I.·', 

I" tremendous opportunities. Other deterrents, such as traffic safety concerns, parking, and road 

;I 
'ii conditions must be addressed. Occasional bicycle riders indicate similar concerns, but give added 
I priority to trip distance. 

The responses from a survey in Phoenix, where 2.4 percent commute by bicycle, are 
I typical. 

REASON RESPONDENT NEVER RIDES A BICYCLE TO WORK" 
(Sample Base = the 63 percent of bicyclists who never ride a bicycle to work] 

REASON	 PERCENTAGE 
Too far to ride	 31% 
Too dangerous	 19% 
Lack of facilities	 17% 
Need car for business	 14% 
Inconvenient	 6% 

I	 Work at home 4%
 
Other 6%
I 
Don't know	 1% 

! 

The numerous surveys produced are very useful in disclosing the general concerns 
perceived as impediments to bicycling. These same surveys, however, are not very helpful in 
identifying underlying causes and solutions behind these concerns. What appears to be an 
educational issue may in fact be a facility issue or vice-versa. The choices surveys offer are 
often not sufficiently specific or candid to provide a reliable basis to identify improvements 
needed. 

Based on virtually all the surveys, direct, safe, and convenient physical bicycle facilities 
are important to increased ridership. Summarizing the results of extensive surveys and available 
analytical studies, Case Study No. I noted, "Removing perceptions of danger and Jack of good 
routes is fundamental to tapping the existing potential of bicycling. If bicycling facilities are 
designed to allay safety concerns and are linked in such a way that access matches the access 
motorists have come to expect, then utilitarian bicycling will Increase.':" 

When facilities are provided for the purpose of attracting new riders, they must be safe. 
Documented information demonstrates such facilities are associated with higher levels of 
bicycling. Michael Everett identified a correlation at 200 school locations between facilities that 
allowed bicyclists to ride out of direct, high-speed automobile traffic, and increased bicycling." 

"O'Neil Associates, An Evaluation of the Clean Air Force "Don't Drive One-in-Five" Campaign (Maricopa 
County-Phoenix RPTA, 1991), 39. 

"Case Study No. I, Reasons, 3. 

43Everelt and Spencer. "Empirical Evidence." 
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~ .. 

Many prospective bicyclists say they consider striping bicycle lanes to be an inducement because 
they regard them as being safer. 

The effect of facility improvements is increased when combined with training and 
promotion. Based on surveys of experienced bicyclists, the manner in which facilities are used 
and perceptions of the experience are important to ridership levels and personal safety. A recent 
bicycle user survey in Denver determined that to improve bicycling, the priority of serious 
bicyclists is to provide better training and educational programs." Training and education to 
prepare bicyclists to use on- and off-street facilities safely, efficiently, and enjoyably is an often 
neglected companion to the provision of discrete facilities and support systems. If training is 
available, it should be provided in a format that is concise, practical, and requires only a small 
amount of time. 

.~ 

= Successful Approaches: Significant Factors from Case Studies 
i!t"
-....-.::::~-

'~~"a:	 As noted previously, of the many bicycle improvements, some have been examined 
go', subjectively and only a few have been evaluated objectively. Included among those domestic 

I	 studies of use in evaluating and recommending improvements are an evaluation of facility 
improvements in Madison, WI, the Anderson Road project in Davis, CA, a study of a training ~, 

:Iil '	 program used by League of American Wheelmen members, Michael Everett's evaluation of a 
lni' class of physical improvements, and two improvement correlation analyses in Case Study No. I, ~ 

fi:"	 Reasons Why Bicycling and Walking Are and Are Not Being Used More Extensively as Travel 
Modes. 

t 
~ 

Madison, WI 

~: 
A number of physical facility and support program improvements in the central area of 

Madison were credited with increasing the city's commute bicycling ridership from 4 percent to '*'I~'"
, ,	 II percent during the 1970's." These projects included the provision of additional width for 

bicycles on three major downtown streets, and several lane striping projects." 
~ 

The documented Madison projects involved some form of bicycle lane. They were 
located on University Avenue, Gorham Street, and Johnson Street. University Avenue 
improvements involved the conversion of a designated bus lane to two discrete bicycle lanes. 
Bicyclists previously had to weave in and out of bus traffic. This project is considered an overall 
success except for a temporary increase in the number of accidents. In the first year of operation, 

"City of Denver Bicycle Master Plan Survey (199I),
 

"Bicycling Magazine, Media Report, 20,
 

'"Tom Walsh, lelephone interview, June S, 1992,
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, ,
 
i
 

there was a 34 percent increase in intersection accidents on Johnson Street attributed to initial, 
short-term user confusion with a "left side" bicycle lane." 

Davis, CA 

The Anderson Road bikeway study in Davis, CA, was originally intended as an evaluation I 
, of the effectiveness of new bicycle Jane striping in attracting more users. In reality, the project 

,I evaluated the effect of providing adequate on-street space for bicyclists where little existed 
before. The project was located on a collector road between the University of California at Davis I and a nearby residential area. Although the pre-construction conditions described the road as 
having "wide curb lanes" on each side, the calculated width remaining for bicycles, after 

[' accounting for space for traffic and an on-street parking zone, was less than two feet, an 
inadequate width for bicycling when even a moderate amount of traffic is present and cars are ill parked. In spite of this, Anderson Road was a popular bicycling route for students going to and 

1.,,1, from the University, with an average of 255 bicycle trips per day. 

III The construction project consisted of reconfiguring the street to provide a 4-foot wide '\'!(I:,
~ II I ' striped space for bicyclists in each traffic direction. After completion, ridership increased to an 

'I ii, average of 477 bicycle trips per day. "Some people shifted to this improved route from adjacent 
'i I' 
\', 1\ ",'I" \ streets. Cyclists rated the street as a much improved bicycle route, and both the mapping 
Iii' interview studies and the traffic counts demonstrated that many of them shifted their route 

I!, I selection to take advantage of the bicycle lanes.,,'8 

1.\.,

"I,'j' Bicyclist Training '"'",", , 

:,1 A study of bicycle association members reported a significant reduction of personal: :i\: 
accident rates among participants in a special bicycle training course. The analysis done by I'i!'! ill Jerrold Kaplan" showed an accident rate of 113 per million bicycle miles among trained League 

,Iii i 
'i ' of American Wheelmen (LAW) members. This compares with a rate of 500 per million bicycle 
, , miles for college students as a group in a similar study done by Schupack and Driessen." The
~i 

, :1, accident rate of the trained group was said to be one quarter that observed for the general student 
j 
I' 
I 

I,: 
",I 

I
 
\ I 

I 

I group. This may be an indication of the potential for effective training programs to reduce 
: accidents. Because this was just a single study and focused on the behavior of association 

members with a commitment to bicycling, it does not offer concrete evidence of training's 
effectiveness for the general population. Nor does it evaluate public receptivity to the training 

"Robert L. Smith, Jr., and Thomas Walsh, "Safety Impacts of Bicycle Lanes," Transportation Research Record 
1168 (Washington, D.C.: 1988), 53. 

"Dale F. Lon, Timothy Tardiff, and Donna Y. Lou, "Evaluation by Experienced Riders of a New Bicycle Lane 
in an Established Bikeway System," Transponation Research Record 683, (Washington, D.C.: 1978), 40. 

"Jerrold A. Kaplan, Characteristics of the Regular Adult Bicycle User, (Springfield, VA: National Technical 
Information Service, 1976). 

..s. A. Schupack and G. J. Driessen, Bicycle Accidents and Usage Anumg Young Adults.' Preliminary Study. 
(Chicago, IL: National Safety Council, 1976). 
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regimen. But it indicates that further testing may demonstrate the effectiveness of training in 
reducing bicycle accidents. 

Everett and Spencer 

In their study, "Empirical Evidence on Determinants of Mass Bicycle Commuting in the 
United States: A Cross-Community Analysis," Michael Everett and John Spencer make a strong 
analytical case for the identification of "mass bicycling" (bicycle mode share levels of 10 percent 
or more) associated with "facilities separated from high-speed, high-volume traffic" (HSHVT). 
Their definition of these kinds of "bicycle facilities" is very broad, ranging from separate paths 
to shared space on low speed/volume local streets. Also included are bicycle lanes and unstriped 
routes on streets wide enough for bicycles and cars to travel side-by-side. They found that in 
most of the school areas studied, there was a high relationship between the presence of these 
types of bicycle facilities and the existence of mass bicycling conditions in the community. 

Their investigations identified the presence of mass bicycling in school areas only; they 
were unable to identify instances of mass bicycling for commuter purposes. Everett and Spencer 
concluded that "the overwhelming majority of schools with mass bicycle commuting (10 percent 
or more of the students cycling to class regularly during good weather) have bicycle access 
separated from HSHVT. Separation does not necessarily mean a separate bicycle facility. 
Although most schools with mass cycling did have separate facilities, many relied on Jow-speed, 
low-volume, residential-type roads and 20 or so may have relied on moderate-speed, 
moderate-volume arteries."?' 

Case Study No.1 

In the study Reasons Why Bicycling and Walking Are And Are Not Being Used More 
Extensively As Travel Modes, Case Study No. I substantiates Everett and Spencer's work with 
evidence of mass bicycling among nonstudent workers for commuting purposes. In Davis, CA, 
27 percent of university staff bicycle to work. In Madison, WI, the figure is 11.7 percent." 
The study notes a weaker correlation between the provision of bicycle lanes and mass bicycling, 
which may be a result of the study's narrower definition of bicycle facilities. Because of 
unreliable information, the study does not to include either bicycle routes or shared low
speedIJow-volume roads as "bicycle facilities" for purposes of analysis." The analysis also 
includes only five college towns, in contrast to Everett's sample of 300 school communities. 

"Everett and Spencer, "Empirical Evidence," 33.
 

"Case Study No. I, Reasons, 47.
 

"Case Study No. I, Reasons, 45.
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Conclusions 

The Everett and Spencer study offers evidence that improvements providing discrete space 
for bicycling out of the direct flow of high-speed, high-volume traffic (including the use of 
provisions to reduce motor vehicle traffic) are associated with higher levels of bicycle ridership. 
In communities that are predisposed to bicycling, like Davis and Madison, studies empirically 
support the same conclusion. On a case-by-case basis, appropriate facility improvements can 
help relieve impediments to bicycle use. 

Based on a close examination of the information presented, neither the Davis-Anderson 
Road analysis, nor any other known domestic analysis, offers definitive evidence that bicycle lane 
striping, in and of itself, can increase ridership or improve safety. Bicycle Janes are not proven 
to be more or less effective in increasing ridership than adequately sized "wide curb lane" bicycle 
routes or standard low-volume, low-speed local streets. Many people think that a stripe between 
automobile traffic and bicycle space symbolizes a safe on-street facility. This is borne out by 
the fact that 45 percent of the increased ridership on the Anderson Road bicycle lane was traffic 
shifted from adjacent roads." 

Among the bicycling improvement methods analyzed, an effective user-training program 
was judged to have merit in reducing accidents. This indicates the potential value of training 
programs, a facet of bicycling often neglected in favor of physical improvements. Unfortunately, 
bicyclist training has not been adequately tested to determine its potential effectiveness in 
promoting ridership. 

In spite of the low number of quality analytical studies, there is a strong indication that 
a well-conceived program of physical improvements, training, and encouragement is associated 
with increased bicycle ridership. Again, the improvements satisfy the basic needs of bicyclists 
identified by most surveys: reasonable travel time and distance, directness of travel, and facilities 
seen as being safe. In particular, physical improvements that free bicyclists from having to ride 
constantly in the midst of high-speed traffic seem to encourage people to ride. 

"Lou, "Evaillation," 42. 
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VI. Bicycle Commuter Tendencies and Preferences 

People continue to use their cars for almost every trip for a variety of reasons. These 
reasons relate to three basic personal considerations: habit, ease, and safety. Most motorists are 
in the habit of driving with no reason to consider changing mode. The transportation system in 
this country for more than a half century has been designed to make car use easier than any other 
mode. People in this country view nonrecreational bicycling as unsafe for both body and bicycle. 
Effectively replacing a substantial number of automobile trips with bicycle trips requires positive 
actions to present regular bicycling as an easy. safe alternative. 

Attitudes and preconceptions playa big role in each individual's decision to bicycle. Josh 
Lehman wrote, "If you're intent on commuting by bicycle, you'll probably manage to do just 
that, come hell or high water. If you're dead set against the idea, any of the several factors will 
provide ample reason to abstain. 'Too hilly; too cold; too many cars; I'll get sweaty; people will 
laugh.' "" The National Bicycling and WaJking Study adds, "(Some) people will continue to 
choose not to bike or walk because they perceive these modes to be unsafe, too physically 
demanding, or inefficient, or because they feel that others will view them as 'unprofessional' or 
'uncool."?" 

Identifying the most desired bicycle system attributes and determining how they affect use 
contributes to a better understanding of the personal factors bearing on the decision to bicycle. 
These tendencies and preferences have a profound influence on whether bicycle facilities and 
programs attract or discourage new riders. The following stand out as the primary motivating 
tendencies: 

•	 Bicycle commuters are motivated by directness and convenience. They will use a 
combination of streets and separated paths to create the most direct, timesaving routes; 
usually they will ride only a short distance out of way to find signed bicycle 
facilities." 

"Bicycling Magazine editors, Bic.ycle Commuting, (1980), 9. 

"NarlonDl Bicycling and Walking Study-Inttrlm Report FHWA-PD-92·003 (Washington, D.C.: U.S. 
Department of Transportetion, November 1991), 15. 

"Daniel T. Smith, "Planning and Design of Bicycle Facilities: Pitfalls and New Directions," Transportation 
Research Record 570, (Washington, D.C.: 1982),3-8. "But more important, cyclists simply were unwilling 10 ride 
out of their way 10 use a signed bike route that appeared to offer no obvious travel or safely advantages." 
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:ill
 
Iii: • Most commuters choose to bicycle for exercise. enjoyment. and environmental
 
"I":1,1	 concerns. instead of for economic reasons. 

I II I~ 

,i II • Bicycle commuters tend to be under age 45, and have either lower incomes or higher Ii I,i levels of education and income. 
11 11
'I ~ !

• The average bicycle commute distance in the U.S. is 2.1 miles," and the practical iir: 
maximum distance is up to 5 miles." 

:llIil, • Bicycle commuters are generally experienced riders who have confidence in their 
1 ability to ride in traffic; they don't choose a separated path over an on-street path 
Ilf!" unless it saves time. 
',ll 
T:,II • Inexperienced riders tend to be intimidated by motor vehicle traffic. especially at 

' " 
I	 

intersections. and often choose striped bicycle lanes, sidewalks, or separated paths. 
1 

I:'i., "I	 • Separate paths. often preferred by inexperienced bicyclists, are safer than on-street 
'I' . 

',;!:I routes only if they are completely separated from automobile traffic, with no cross 
':i'! 

streets or driveways." 

•	 Difficult topography and weather are factors that can influence ridership, but generally 
do not permanently discourage serious, experienced commuters." 

Strategies to remove impediments to bicycling should be based on accommodating 
bicyclists preferences and tendencies as much as possible. A commuter-oriented bicycle system 
should consist of a comprehensive system of bicycle facilities offering convenient geographic 
coverage. 

''. 

"

"Summary. Table 5.7. (5)14. 

"Deakin. cited in Case Study No.1. Reasons, 7. 

"Steve Cochrane, Bob Hom, and Arlene Tjart, A Neighborhood Study of Bicycle Demand and Altitudes in 
Boulder, Part l, (Boulder, CO: City Department of Transportation), "Apparently it is perceived that the bikeway 
will make it safer 10 ride an bicycle. It is questionable how much safer a new bicyclist will be on a bikeway if he 
or she has not had the opportunity to learn the skills necessary to deal with such things as intersections, crossing 
streets, or merging with traffic where the bikeway ends." 

61Design Ventures, Montgomery County. 
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VII. Strategies to Remove Impediments to Bicycling 

In the United States, driving an automobile is more convenient than bicycling, walking, 
or riding transit. Common values, development patterns, and the automobile-oriented 
transportation system make it difficult to use these other modes efficiently and safely. 

To identify methods for relieving impediments to bicycling and walking, it is necessary 
to examine successful approaches to bicycle facilities, training, encouragement, enforcement. and 
land use issues. Successful measures should include those that increase usage and safety, both 
real and perceived. 

Almost every community in the country has areas that present unsafe or unpleasant 
choices to the bicyclist. Some towns have virtually no physical accommodations to allow 
bicycling as a practical option. Other typical problems include the lack of adequate off-street 
paths between major activity and residential centers, streets barely wide enough for automobile 
traffic, the absence of safe bicycle passage across natural barriers or major roads, off-street paths 
with vehicular crossings (including sidewalk bikeways), shared paths where various uses conflict, 
and streets with many curb cuts and turning traffic. 

The risks are compounded when high-speed andlor high-volume motor vehicle traffic is 
present. and there is little or no space for the bicyclist to ride or maneuver. These conditions are 
worst for on-street bicycle facilities at intersections and their approaches." Most serious 
deficiencies can be mitigated with strategic capital improvements and operational changes, but 
facility improvements alone may not be the complete answer. In each community facility, 
training. encouragement and enforcement solutions tailored to specific bicycling needs, strengths 
and weaknesses need to be developed. 

Safety is a major concern to bicyclists, especially in relation to automobilelbicycle 
accidents. Many impediments are based on real or perceived worries about personal safety while 
riding a bicycle. "English officials estimate that bicyclists face a fatal-accident risk 10 times 
greater per mile than drivers.'063 However. some feel that proper training and equipment can 
reduce or eliminate this disparity. "Considering all bicycle accident types, the trained bicyclist 
who obeys the rules of the road and uses the proper safety equipment (lights at night, helmets) 

"John Forester, Bicycle Transportation (Cambridge. MA: M.I.T. Press. 1983).255. 

"Michael Everett. "Bicycles. Cars, and Energy," Traffic Quarterly 28:4 (October 1974). 
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Ii 
II 

I 
1'1'	 : is essentially as safe as the average motorist on a per mile basis and may even be safer on a time 
; : I exposure basis. On the other hand, children and untrained adult cyclists are at considerably I 

, ," , greater risk,'.... 

,I. r; 'I'"
Of course, collisions with motor vehicles are not the only type of accidents that concerns .,' ill

: I 
bicyclists. Bicyclists can be injured colliding with stationary objects, slipping, falling over, and 
hitting pedestrians. "Although these types of accidents are generally much less severe than II' I accidents involving motor vehicles, they do account for the vast majority of accidents in which 
bicyclists are involved.'>65 

,i, :"\' I.!' " I 
,I,
I' 

:
,

I,' ': 
"Ii I Overall Bicycle Program Improvements 

Several general strategies are helpful in increasing bicycle usage and safety, two concepts Ii
, 

which reinforce each other. "Apparently, the more bicycles in the traffic stream, the lower the II! 
1111 

accident risk for bicycle riders,'''' Therefore, bicycle improvement strategies should provide: 
I II'I':, ' 

"I!, •	 a network of convenient, regularly spaced on-street bicycle facilities with extensive 
coverage; 

• new streets designed with adequate bicycle space, configured as wide curb lanes or 
safely designed bicycle lanes; 

•	 bicycle paths serving major destinations, shared by both commuting and recreational 
riders, completely separated from automobile traffic where possible, such as along 
creek channels, transit rights-of-way, abandoned railroad corridors, etc.; 

• bicycle parking that is both secure and perceived as such; 

• direct, safe bicycle linkages with public transit and with convenient all-day parking; 

•	 use of public construction projects to fill gaps in the existing bicycle system and 
provide a nucleus of new routes; 

•	 policies to consistently incorporate adequate bicycle facilities in new capital 
improvement projects and reconstructions; 

"New Jcney Bicycle Advisory Council, Repor: on Bicycling, 21. 

""Bicycling and Bicycle Facilities Research Problem Statements," Transportation Researen Circular 337, 
(Washington, DC: National Research Board. 1988), 16. 

"Allan Katz, "Some Characteristics of Bicycle Travel and Accidents in Towns," Transportation Researct: 
Record683, (Washington, DC: 1978),30. 
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•	 year-round bicycle encouragement and education programs to ensure targeted 
prospective riders receive accurate information on the merits of bicycling compared 
with driving, especially in areas of time, cost, convenience, safety, fitness and 
independence, and information to dispel misconceptions about bicycle issues; 

•	 increased employer-supported bicycle commuting facilities, programs, and campaigns; 

•	 a public and private system of incentives and preferential programs based on primary 
factors motivating a person to bicycle; 

•	 educational programs to help prospective bicycle commuters ride safely in traffic, and 
address route selection, dress/appearance, and logistics; 

•	 bicycle commute problem-solving assistance, using proficient commuters to train 
prospective bicycle commuters (like "Bicycle Buddies" programs); 

•	 strong policies promoting mixed use activity centers to decrease the need for a car; 

•	 land use policies to achieve more compact development; and, 

•	 policies to develop housing next to activity centers. 

A. Facility Improvements 

Most people think that the best way to remove impediments to bicycling is by improving 
facilities. Survey findings consistently identify safer bicycle facilities, more bicycle paths, more 
bicycle lanes, safe bicycle parking, shower facilities, more convenient routes, and more direct 
routes as impediments to bicycling. For example, "The Seattle survey provides more evidence 
that people believe inadequate facilities are the key impediment to expanding ridership. When 
respondents (bicyclist and nonbicyclist alike) are asked to rank three sets of policy options in 
order of importance, improved facilities easily comes out on top.',"7 

Policy Option Most important 2nd 3rd 
Expand/Improve Facilities 67% 17% 16% 
Educate Bicyclists & Motorists 21% 45% 34% 
Enforce Bicycling Traffic Laws 19% 35% 46% 

According to the recently published "Pathways for People" survey sponsored by Rodale 
Press, 59 percent of the randomly selected U.S. adults questioned said they would like the 
"government to devote more funds specifically for safe and secure bike and pedestrian paths." 
In addition, 53 percent of people who rode a bicycle last year at least once said they would 
sometimes commute to work by bicycle or commute more often, "if there were safe, separate 

67Case Study No.1. Reasons, 22·23. 
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designated bike paths to use," and 45 percent said they would bicycle if "there were showers, 
lockers and secure bike storage at work.'>68 

These surveys indicate the general public perception that inadequate bicycle facilities are 
a significant impediment to bicycling. One could conclude that if bicycle facilities are made 
"safer and more convenient," a significant increase in bicycling would follow. But as noted, 
survey results are questionable for estimating actual ridership increases. 

General Facility Principles 

To ensure the adequacy of community bicycle facilities and to provide a basis for 
identifying and prioritizing projects, an assessment and implementation strategy is needed. The 
following are general principles to apply in developing the strategic plan. 

•	 Fill connection gaps in bicycle facilities: 

- add strategic bridges and underpasses 
- provide safer crossings and intersections 
- widen narrow sections of on-street bicycle routes. 

•	 Connect destinations across natural and man-made physical barriers. 

•	 Provide the most direct routes between activity centers. 

•	 Where possible, provide bicycle facility alignments that shorten travel time and 
distance compared to automobile routes. 

•	 Continually look for ways to optimize the bicycle system. 

•	 Remove debris and provide smooth surfaces through regular maintenance. 

•	 To maximize the number of people within bicycling distance of school, employment, 
shopping, recreation, and entertainment, ensure that roads designated for bicycle use 
are direct, bicycle-friendly, and close by. 

I 

i 
, , 

j i For a bicycle facility to be effective, safety and usage should increase. As mentioned 
Ii previously, only a few facility enhancements have been tested to determine their success in 

increasing safe ridership. From this research, a reasonable correlation has been found between I' 
increased usage and facilities that allow bicyclists to ride out of the constant flow of fastlheavy 

,I
, automobile traffic.69 A general list of safe facility options includes: 

"Pathways for People, (Emmaus, PA: Rodale Press, 1992),2,9. 
I, 

"Everett and Spencer, "Empirical," 30. Case Study No. l , Reasons, 46. Lott, Tardiff, and Lott, "Evaluation," 
40. 
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• completely separated off-street bicycle paths 
• safely designed on-street bicycle lanes 
• wide curb lanes or adequate roadway shoulders 
• low-speedllow-volume streets ~. 

~ • bicycle connections along "desire lines" to fill gaps in the system."',<;t. 
~.~
 
.~
 
;;~, OfT-Street Facilities 
., 
;i. New riders, recreational bicyclists, and timid riders tend to prefer off-street paths because 

usually they are completely separated from automobile traffic. New riders are the major market 
to be attracted for the purpose of increasing bicycle usage; their perceived needs should be 
considered for both off-street and on-street bicycle facilities. Bicycle commuters also use paths 
if they offer a direct, convenient route. (For example, the placement of major paths in Denver 
makes them practical for commuting.) Off-street bicycle paths are desirable if they meet 
priorities based on community bicycling needs and are reasonably cost-effective. 

Paths should meet basic rational criteria: they should be located where people want to 
go, they should offer complete separation from traffic, and their construction costs need to be 
reasonable. New paths in established towns are usually on existing rights-of-way, and are 
generally separated or grade-separated from the street system. Typical candidates include water 
courses, railroad rights-of-way, waterfronts, parks and open space, and rapid transit corridors. 

Off-street paths often accommodate a range of users (bicyclists, walkers, joggers, in-line 
skaters, animals, etc.), and should be planned and designed to reduce conflicts. Seasoned 
bicyclists may avoid off-street paths for time and safety reasons. "Bikeway use by experienced 
riders is often less rewarding ... since they have to worry about the erratic moves of slower, less 
experienced riders and of nonbicycling users of the bikeway who follow no rules.'?' Signage 
and operation policies should encourage 'sharing the path' safely. Entrances and exits should be 
designed to require a deliberate stop/look/go, rather than a merging movement so that bicyclists 
are not encouraged to enter into cross traffic without looking. 

Unlike scenic trails, bicycle trails should be designed or redesigned to be geometrically 
safe. "Historically, the design of trails in parks and green belts has focused on pedestrian 
considerations and the trail as a feature of the landscape. Unfortunately, this has led to facilities 
with grade profiles, curvatures, sight distances, pavement widths, and pavement surfacing 
inappropriate for use by bicyclists.'072 Creating parallel paths for users going at different speeds 
should be considered when widening an existing path. 

'·Cily of Eugene Public Works, Greenway Bike Bridge: Evaluation Report-s-Phase II, (October 1979), 2. 

"Richard K. Untermann, Accommodating /he Pedestrian: Adapting. Towns and Neighborhoodsjor Walking and 
Bicycling, (New York: Van Nostrand Reinhold Company, 1984),63. 

720 . Smith, "Planning and Design," 4. 
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Off-street bicycle facilities should be continuous paths without traffic crossings. If 
crossings cannot be eliminated, they should be well marked. Unexpected traffic crossings can 
be surprising and dangerous to bicyclists and motorists. Paths located near arterial streets and 
highways can be practical where there are fewer street crossings, and the crossings can be safely 
designed. 

Research on accident locations and severity indicates that bicycle paths may be 
particularly useful as alternatives to riding on major high-speed arterial streets and highways. 
"Wheatley and Cross, in their rigorous and well-funded nationwide study of bicycle fatalities 
found that the largest group of fatal accidents (more than 37 percent of the total) entailed motor 
vehicles overtaking bicyclists. By definition, a separate bicycle facility should substantially 
reduce that type of fatal accident. . .. The overwhelming majority of fatalities still occurred on 
the roads. Moreover, the fatalities on the general road system apparently occurred on arteries or 
collector streets. None was reported on noncollector residential streets.'?' 

Sidewalk Bicycle Facilities and Partially Separated Bicycle Paths. Sidewalks are generally 
not recommended as bicycle facilities. Because they "increase bike-car conflicts at intersections 
and are designed for pedestrian speeds, sidewalk bikeways actually make things worse.?" 

In Eugene, OR, "the average accident rate for the three sidewalk bicycle route sections 
is 1.8 accidents per 100,000 bicycle miles per year. This is nearly three times the average for the 
signed lanes or striped lanes. These facilities are significantly more hazardous for bicycle-motor 
vehicle accidents.':" In Palo Alto, CA, "although only 15 percent of the bicycle travel occurred 
on streets with sidewalk bicycle paths, 70 percent of the reported bicycle/motor vehicle accidents 

· '!" on the bikeway system occurred on such streets.?" 

"I'!i Considerable unsatisfactory experience with sidewalk bikeways is now being 
, I 

reported. The reasons for this are quite evident. 'III"11,1
I" 1. At driveways the sight distances and visibility relationships are often poor. ;i\'
',jiI Landscaping, shrubbery, and fences tend to impair sight distances at driveways. 

1
'I' 
",,'I''' ' Compounding the problem are the poor visual relationships that result when 
ii' motor vehicles back out of and tum into driveways. 

"'I I 

': I 2. Poor visual relationships between cyclists and motorists also occur atI 

intersections. The emergence of a high-speed bicycle (as opposed to pedestrian 
speed) into the crosswalk area is often unanticipated by motorists. particularly 
those completing turns. 

I 

I
, 
,I 

''Everett and Spencer, "Empirical Evidence," 32. [' 
II 

"John Williams and Poorly McLaughlin, "10 of the Questions We Hear Most," Bicycle Forum, 30 (August 
1992),1. 

"Regional Plan Consultants, Inc.. Evaluation of the Eugene Bikeways Master Plan, (Eugene, OR: 1919). 

,oF/nol Report on the Palo Alto Bikeway System, (Palo Alto. CA: 1974), 11. 
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3. Sidewalk bikeways tend to be used bi-directionally despite signs and warnings 
to the contrary. Bi-directional operations compound the sight distance-visual 
relationship problems at driveways and intersections noted above. 

4. Sharing space with pedestrians creates a number ofproblems. Pedestrians are 
extremely mobile directionally and often change direction unpredictably. This 
factor, coupled with the difference in travel speed . . . leads to a high conflict 
potential. . .. Older pedestrians and blind persons are particularly uneasy at 
meetings with cyclists along sidewalks.77 

Ironically, many nonbicyclists and beginners think riding on sidewalks is safer. Sidewalks 
and partially separated bicycle paths can be relatively safe only if users exercise extreme caution 
at every crossing." However, separated paths can present a challenge because bicyclists often 
must ride on the road to get to off-street paths. 

The accident rate increase on sidewalk bicycle paths indicates that previous 
conflicts and problems between motorists, pedestrians, and bicyclists have been 
aggravated and compounded. The accident rate reduction along streets with 
bicycle lanes tends to support the need for more bicycle lanes, and fewer exclusive 
bicycle paths and shared sidewalk bicycle paths in urban areas.79 

On-Street Facilities 

In new towns, separate bicycle and pedestrian facilities should be and are being planned 
into the layout of the development. However. as a general principle for most developed areas, 
the greatest opportunity for practical increases in bicycle access is most likely through improved 
on-street facilities. 'There [is1no way to create a separate bikeway system that would provide 
the same convenience and access as the existing street system. ,,80 

Although surveys indicate a desire for off-street bicycle paths, corridors separate from 
automobile traffic, such as a riverfront. are often not available in established cities. Devoting 
resources to creating a few major paths, making existing streets exclusive bicycle pathways, or 
building grade-separated bicycle and pedestrian facilities cannot provide the geographic coverage 
to satisfy the needs of the community. "The focus on bikeways has shifted since the early 1970s. 
from physically separating bikes from motor vehicles by constructing bike paths, to the current 
trend toward roadway bikeways.?" 

"D. Smith, "Planning and Design," 5. 

"Cochrane, Hom, and Tjart, Neighborhood Study. 

"Palo Alto, Fina! Report. II. 

"Sleven R. McHenry and Michael J. Wallace, Evaluation of Wide Curb Lanes as Shared Lane Bieyele 
Facilities, (Maryland Stale Highway Administration, luly 1984, revised August 1985). 10. 

""A Look al Whal Some States areDoing: Oregon's Bike Program," AASHTO Quarterly, (October 1990),12. 
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Measures to Overcome Impediments to Bicycling and Walking 

The goal of on-street facilities is to provide adequate bicycling space within the street 
right-of-way. "Previous studies have concluded that lateral travel space is the most important 
consideration.vf The bicycle space must be designed to simultaneously: 

,	 • provide sufficient clearance for safe midblock bicycle operation; 
i: I

V
, 

•	 encourage bicyclists to be active, predictable, and visible players within the traffic flow 
at all times; and, 

I", •	 prompt bicyclists to make appropriate preparations and maneuvers for safe turning and 
through-traffic movements at intersections (such as encouragement not to ride against 
the curb at approaches to intersections). 

Ii is recommended that the Federal Government encourage State and local public works 
departments to adopt standards requiring all nonhigh-speed arterial roads have adequate space for 
bicycle operation. These standards should apply when any road is restriped, modified, or 
reconstructed. New roads should be designed and constructed to accommodate bicycles. Existing 
roads with low-speed traffic probably will continue to work without modification until traffic 
increases. 

It is extremely important that the foregoing standards be an integral part of all accepted 
national engineering manuals such as The AASHTO Guide, The Manual of Uniform Traffic 
Control Devices (MUTCD), The Highway Capacity Manual, and CalTrans Standards. They 
should also be adopted and located in State and local standards manuals for traffic engineering 
and roadway design. These bicycle standards should be integral components of these standards, 
and not just placed in separate bicycle sections of ordinances. 

I,
!I Local bicycle interests should encourage public works departments to provide wide, 
! well-maintained outside curb lanes shared by bicycles and motor vehicles. Vehicle lanes located 

next to the right curb should have a 14- to IS-foot-wide section of smooth pavement."I 
I 

Strategies designed to produce safer intersections and signalization for bicyclists should be 

i'
considered. If bicycle lanes are painted, markings should be deleted before intersections to avoid 

:' trapping left turning and straight-through bicyclists against the curb, and to encourage bicyclists 
to shift position to be more visible at intersections." . 

On-Street Operational Conflicts. The street systems of virtually all American cities are 
organized in a grid pattern. Because this network is continuous and interconnected, it needs a 

~cHenry and Wallace, Eva/lIDtion, 18. 

"John Williams, ed., "Reviewing the '81 AASHTO Guide;' Bicyclt Forum, 26 (November 199Ol, 8. "John 
Clark: 15 feet makes more sense for a wide curb width. Reason: in the future, a 15-fool wide curb lane can be 
reslriped for a II-foot motorized lane with a 4·foOl bicycle lane." 

"American Association of State Highway and Transportation Officials (AASHTOl, Guide for Development of 
New Bicycle Facilities, (Washington, DC: 1981l, 14. 
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unified set of operating rules to minimize conflicts. Safety problems occur when individuals 
operate according to conflicting rules. Encouraging bicyclists to ride adjacent to, but act separate 
from, street traffic flow also encourages drivers and riders to disregard each other. While this 
disharmony usually doesn't cause much of a conflict in midblock locations (except where there 
are driveways and alleys), it is extremely dangerous at intersections. "Previous studies have 
found that the majority of serious bicycle accidents occur at or near intersectlons.?" 

An example of this problem is bicyclists who stay against the curb to the right of 
automobiles at intersections, when they want to turn left or continue forward. "By hugging the 
right curb, you encourage the kind of accident in which an overtaking motorist passes a cyclist 
and then cuts the cyclist off by making an abrupt right turn.,,86 The practice of always riding 
close to the curb is a frequent cause of bicycle/automobile turning accidents. This would not be 
a problem if it were possible to "grade separate" (or perhaps "time separate") bicycles and 
automobiles at every street crossing. 

Therefore, on-street bicycle facilities should be configured recognizing that bicycles and 
motor vehicles should follow nonconflicting operational rules, especially at intersections. To 
make this happen requires three conditions: 

•	 the road system should be improved to safely accommodate bicyclists so they don't 
have to ride directly in high-speed traffic; 

•	 new bicyclists should be encouraged to participate in training courses to help them 
safely, confidently, and lawfully use on-street and off-street bicycle facilities; and, 

•	 motorists and bicyclists should be trained and held accountable to observe each 
others's legitimate rights. 

Bicycle Lanes. Surveys report that "safe bicycle lanes" are regarded as an important 
addition to bicycle facilities, especially by occasional riders. The Bicycling Magazine 1990 
Harris Poll found that 49 percent of active bicyclists would commute by bicycle more often if 
"there were safe bicycle lanes on roads and highways." 

Bicycling Magazine Harris Poll 87 

Improvement Active Riders Percent All Adults 
Safe Bicycle Lanes 49.0% 20% 
Financial Incentives 44.5% 18% 
Showers & Storage 43.5% 17% 
Rise in Gas Prices 38.0% 15% 

"Transportation Research Circular 337, 15.
 

"Bicycling Magazine editors, Bicycle Commuting, (Emmaus, PA: Rodale Press, 1980),21.
 

"Bicycling Magazine (April 1991),44. [Cited in Case Study No. I, Reasons, 21.J
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Measures to Overcome Impediments to Bicycling and Walking 

As mentioned previously, analysis of the effectiveness of striped bicycle lanes in 
promoting more ridership is lacking. The Davis-Anderson Road analysis" and the study of 
facility improvements in Madison, WI,S' addressed bicycle lanes. However, in both cases the 
improvements also involved the provision of extra space for bicycle riding where almost none 
existed before, in addition to the painted bicycle lane dividing line. 

Opinions differ about the best ways to make on-street bicycle facilities safer and more 
attractive to would-be bicyclists. The importance of a discrete width for bicycles is 

"I acknowledged by all. Both striped bicycle lanes and wide curb lanes provide this width. TheI ,j, 

I 
, IiI:, " primary purpose of both facilities is to provide adequate space for motorists and bicyclists to 

1"'1, I safely overtake and pass each other, necessitated by the speed differential between the two t:, I modes. 

"'II:H'" Striped and unstriped bicycle lanes each have several advantages. Many people support 
bicycle lanes based on the idea that striping will encourage higher ridership levels, because it I",· encourages safer interaction between bicycles and automobiles. The opposite view is that striped 

III,!
" 

lanes encourage bicyclists to ride in an unsafe location at intersections, that lanes present a false 
I sense of security, and that striping lanes has not been proven to attract additional ridership. No 

definitive analysis has proven either claim. It appears that the best choice depends on what is ~ Ii,
'," i 

most appropriate for the particular application and its location. 

Proving the specific value of striped bicycle lanes is difficult. Some towns that have high 
bicycle usage also have many bicycle lanes, such as Davis, CA, where 25 percent of work trips 
are by bicycle, and Gainesville, FL, with JO percent. Other cities such as Madison, WI (II 
percent commute by bicycle), and Boulder, CO (9.3 percent commute by bicycle), have good 
bicycle ridership, but fewer miles of striped bicycle lanes." 

Based on case study research, the advantages of bicycle lanes are: 

•	 bicycle lanes provide a place for bicyclists to ride out of high-speed/high-volume 
traffic, except at intersections; 

•	 survey results show people say they want more "bicycle lanes," which may indicate 
more people would ride if lanes were provided; 

•	 painted lane lines seem to make inexperienced riders feel more secure; 

•	 if properly used, lanes help legitimize the presence of bicycles on the road; 

"Lott, Tardiff, and Lou, "Evaluation:' 22. 

"Smith and Walsh. "Safety Impacts," 21. 

"'Case Study No. I, Reasons, appendix.I'	 ' 
,I 
" ! 
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