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Chapter 1: Introduction

Although it is gaining popularity as a means of transportation, bicycling has historically been
underutilized in the United States. The federal transportation funding program in the United
States has focused on highway construction and maintenance for automated travel. As a result,
many U.S. cities have been developed with very little thought for the use of bicycling as a means
of transportation either for recreation or travel. Insufficient and badly designed bicycle facilities
have caused many problems, including insufficient access, insufficient street markings, limited
right-of-way, discontinuity, or heavily motorized vehicle traffic on bike paths. These challenges
make it difficult for bicyclists to properly access and use the necessary facilities.

Over the past few decades, the views of bicycling and federal interest in promoting non-
motorized vehicles have changed significantly in recognition of the abundant benefits of
bicycling, including improved health and physical fitness, environmental benefits, and as an
alternate mode of transportation (Handy et al., 2009). With the support of federal, state, and local
transportation agencies, many U.S. communities have successfully implemented their bicycle
programs through planning, policymaking, and engineering activities.

The goal of this research project was to synthesize successful practices of bicycle planning in
mid-size cities. This included:

e A review of bicycle practice in the U.S.

e A review of successful experiences in planning, design, and implementation of bicycle
facilities

e A survey of successful bicycle policies and practices in the U.S.

e A synthesis of the survey data and responses, with common problems in bicycling and
key factors for promoting bicycling transportation identified.

To accomplish this goal, the research team at the Texas Tech Center for Multidisciplinary
Research in Transportation (TechMRT) conducted a survey (see Appendix) targeting what was
believed to be some of the key factors affecting bicycling in the United States. To present a
cohesive picture of bicycling, this paper is organized by the following topics:

Introduction

Background and Literature Review
Analysis

Results

Best Practices in Bicycle Planning
Conclusions
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Chapter 2: Background and Literature Review

2.1: Introduction

Before developing the bicycle survey and analyzing the data, the research team at TechMRT
performed a background and literature review to better understand the current condition of
bicycling in the United States. The team reviewed known literature from a wide range of sources
to develop a clear understanding of the various aspects of bicycling and bicycling culture. This
background and literature review presents the following topics:

Introduction

Reasons for Bicycling

Bicycle Commuter Profiles
Factors Affecting Bicycling
Model Bicycling Communities

SARE N A o

Each section will contain pertinent figures and charts to explain the data provided.

2.2: Reasons for Bicycling

There are multiple reasons why Americans choose bicycling as an alternative, or in many cases,
primary mode of transportation. According to Moritz (1997), the primary reasons that survey
respondents indicated they bicycle are:

e 95 percent for health and fitness

e 82 percent for the environment

e 52 percent to avoid congestion

e 46 percent to save money on gasoline

e 34 percent to avoid car-parking costs and availability

This section will address several of these reasons for bicycling, including, the environment,
congestion, health, and recreation.

2.2.1: Environment

Many Americans believe that the effects of bicycling on the environment are minimal when
compared to other modes of transportation. This is because cycling is essentially pollution-free
(Moritz, 1997). Many urban areas, especially those designated as nonattainment areas, suffer
from poor air-quality. Pollution-free modes of transportation can be used to significantly reduce
the amounts of pollutants in the air and improve air-quality standards. Approximately half of all
commuter trips are less than five kilometers (km) in length, so choosing to use a bicycle instead
of a personal vehicle for such a short trip can greatly reduce the level of emissions in the air
(Moritz, 1997).



2.2.2: Congestion

One of the numerous factors that motivates commuters to bicycle is the growing level of traffic
congestion in the nation. One of the U.S. Department of Transportation’s (USDOT’s) goals is “to
improve mobility through outcomes such as decreased congestion and improved accessibility of
transportation” (USDOT, 2003). According to Mortiz, urban areas in the United States continue
to experience increased levels of sprawl, creating heightened levels of congestion (1997). This
increased congestion has strained transportation funds and resources. As Moritz states, “The
phrase ‘we can no longer build our way out of congestion’ seems to have become the new
mantra of transportation officials across the country” (1997).

To address this increased congestion, government officials have begun to focus on new and
alternate modes of transportation to contain urban sprawl and decrease congestion, making
roadways more efficient (Moritz, 1997). Providing alternate modes of transportation and
supporting infrastructure for those modes increases accessibility for the population, thereby
helping to eliminate congestion (USDOT, 2003). The bicycle is one such mode of transportation.
Bicyclists can use existing roadways or other support facilities for their trips, decrease the
number of motorized vehicles making the same trip, and thereby decrease congestion.
Additionally, trips made for most purposes can also be made by bicycles with the necessary
accommodations. According to the USDOT, a growing number of peak-time trips are made for
non work purposes (2003). Figure 1 demonstrates the percentage of peak AM trips made and for
what purpose. Commuters could easily accomplish many of these trip types by bicycle,
especially in urban areas and over short distances, thereby eliminating congestion. This ability to
improve the current condition of transportation in the United States is another reason many
commuters choose bicycling.

Sorve 10. 434

Passenger 23.8%
. 15.4%
Shepping 16.0%:

. 10.80
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Figure 1: Percent of AM Peak Period Vehicle Trips Not Related to a Commute by Purpose
(Source: USDOT, 2003)



2.2.3: Health

Health and obesity have become major concerns in the United States in recent years. According
to data compiled in a recent study, the United States has an obesity rate between 23.9 percent
(self-reported data) and 34.3 percent (anthropometric measurements data) (Bassett et al., 2008).
The researchers behind this study defined obesity as when a person has a body mass index

greater than 30 kilograms per meter squared (%). These rates are significantly higher than the

other nations observed in the study. However, it is possible that active transportation can reduce
obesity rates. Bassett et al., defined active transportation as “travel-related walking, bicycling,
and use of public transit” (2008). Although bicycling is gaining popularity, it is still underutilized
in the United States, especially when compared to other countries. According to Bassett et al. in
2008, there are several reasons why active transportation is more prevalent in European
countries, including:

e Compact, dense cities with mixed land uses that generate short trips

e Restrictions on car use such as car-free zones, low speed limits, and prohibitions of
through traffic

e Extensive, safe, and convenient facilities for walking and bicycling

e Traffic calming of residential neighborhoods

e Coordination of public transit with walking and cycling to transit stations and stops,
including bike parking, as well as safe sidewalks and bikeways

e Traffic regulations and enforcement policies that favor pedestrians and cyclists over
motorists

e High cost of owning and operating a car resulting from expensive driver licensing, high
gasoline prices, and high taxes on car purchases

Although the researchers were incapable of creating a definite link between the data and their
conclusions, the data indicate that these high obesity rates in the United States might be
connected to less active travel, including bicycling (Bassett et al., 2008). Because of the large
impact of bicycling and beneficial bicycling policies on active transportation, it seems that
improving bicycling conditions in the United States could increase the level of active
transportation, and thereby decrease obesity rates. Therefore, many cyclists advocate bicycling to
improve their health and choose bicycling as their primary mode of transportation. Figure 2
shows a comparison of active travel and obesity in the United States and other nations.
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Figure 2: Comparison of Active Transportation and Obesity Rates in Various Countries
(Source: Bassett et al., 2008)

2.2.4: Recreation

Another reason many Americans choose to bicycle is because it is considered an enjoyable form
of recreation. According to a study by the Outdoor Foundation in 2010, 48.9 percent of
Americans participated in outdoor activities in 2009. This rate was slightly lower in the West
South Central Region of the United States (which includes Texas); only 45 percent of Americans
in this area claimed to have participated in outdoor activities (Outdoor Foundation, 2010). Of the
various outdoor activities reported in the study, the second most popular activity reported was
bicycling. According to the study, the average bicyclist made 59 outings per year, resulting in a
total number of 2.54 billion outings in 2009 (Outdoor Foundation, 2010). In 2009, 40,140,000
Americans participated in some form of bicycling trip (Outdoor Foundation, 2010). Additionally,
5.8 percent of all Americans became first-time participants in bicycling in 2009 (Outdoor
Foundation, 2010).

The amount of bicycle outings made per year for recreation is also increasing (Outdoor
Foundation, 2010). Bicycling has become the most preferred outdoor activity for children
(Outdoor Foundation, 2010). Another important aspect of the study was that it indicated so-
called gateway activities — outdoor activities that lead to other forms of recreation. In 2010, the
Outdoor Foundation identified bicycling as a gateway activity and indicated that when more
bicycle routes are present, people are more likely to bicycle for recreation or participate in other
outdoor activities. Additionally, outdoor participants often become advocates for increased



infrastructure for bicycling. The study showed that 84 percent of outdoor activities participants
indicated that developed parks, biking, and walking trails in their neighborhoods are important
(Outdoor Foundation, 2010). Table 1 shows the percentage of Americans who participate in
bicycling compared to other outdoor activities. Clearly, bicycling for recreation is a popular
activity and is one reason bicycling as a mode of transportation has gained favor in recent years.



Table 1: Participation in Outdoor Activities, All Americans Ages 6 and Older

Adventure Racing

Backpacking

Bicycling (BMmX)

Bicycling (Mountain/Non-Paved Surface)

Bicycling (Road/Paved Surface,
Mountain/Non-Paved Surface, BMX)

Bicycling (Road/Paved Surface)
Birdwatching (More than 1/4 Mile of
Home/Vehicle)
Boardsailing/Windsurfing
Camping (Within 1/4 of Vehicle/Home)
Camping (Car, Backyard, or RV)
Camping (Recreational Vehicle)
Canoeing

Climbing (Sport/Indoor/Boulder)
Climbing (Traditional/Ice/Mountaineering)
Fishing (Fly, Freshwater/Other or Saltwater
Fishing (Fly)

Fishing (Freshwater/Other)

Fishing (Saltwater)

Hiking

Hunting (All)

Kayaking (Recreational)

Kayaking (Sea/Touring)
Kayaking (Whitewater)

Rafting

Running (Running/Jogging or Trail Running)
Running/Jogging

Sailing

Scuba Diving

Skateboarding

Skiing (Alpine/Downhill)

Skiing (Cross-Country)

Snorkeling

Snowboarding

Snowshoeing

Surfing

Telemarking (Downhill)

Trail Running

Triathlon (Non-Traditional/Off Road)
Triathlon (Traditional/Road)
Wakeboarding

Wildlife Viewing (More Than % Mile of
Home/Vehicle)

2006
in 000s
725
7,067
1,655
6,751
39,688

38,457
11,070

938
35,618
43,123
16,946

9.154
4,728
1,586
49,696
6,071
43,100
12,466
29,863
15,097
4,134
1,136
828
3,609
38,719
38,559
3,390
2,965
10,130
n/a
n/a
8,395
n/a
n/a
2,170
n/a
4,558
281
640
3,046
20,294

(Source: Outdoor Foundation, 2010)

% of
Pop.
0.3%
2.6%
0.6%
2.5%

14.5%

14.0%
4.0%

0.3%
13.0%
15.7%

6.2%

3.3%

1.7%

0.6%
18.1%

2.2%
15.7%

4.5%
10.9%

5.5%

1.5%

0.4%

0.3%

1.3%
14.1%
14.1%

1.2%

1.1%

3.7%

n/a
n/a
3.1%
n/a
n/a
0.8%
n/a

1.7%

0.1%

0.2%

1.1%

7.4%

2007
in 000s
698
6,637
1,887
6,892
42,126

38,940
13,476

1,118
31,375
39,836
16,168
9,797
4,514
2,064
51,836
5,756
43,859
14,437
29,965
14,138
5,070
1,485
1,207
4,616
41,957
41,064
4,056
2,965
8,429
10,362
3,530
10,294
6,841
2,400
2,206
1,173
4,216
483
798
4,083
22,974

% of

Pop.
0.3%
2.4%
0.7%
2.5%

15.2%

14.1%
4.9%

0.4%
11.3%
14.4%

5.8%

3.5%

1.6%

0.8%
18.7%

2.1%
15.8%

5.2%
10.8%

5.1%

1.8%

0.5%

0.4%

1.7%
15.2%
14.8%

1.5%

1.1%

3.0%

3.7%

1.3%

3.7%

2.5%

0.9%

0.8%

0.4%

1.5%

0.2%

0.3%

1.5%

8.3%

2000
in 000s
920
7,867
1,904
7,592
41.548

38,114
14,399

1,307
33,686
42,396
16,517

9,935

4,769

2,288
48,206

5,941
40,331
13,804
32,511
13,980

6,240

1,780

1,242

4,651
42,103
41,130

4,226

3,216

7,807
10,346

3,848
10,296

7,159

2,922

2,607

1,435

4,857

602

1,087

3,544
24,113

% of

Pop.
0.3%
2.8%
0.7%
2.7%

14.9%

13.6%
5.2%

0.5%
12.0%
15.2%

5.9%

3.6%

1.7%

0.8%
17.2%

2.1%
14.4%

4.9%
11.6%

5.0%

2.2%

0.6%

0.4%

1.7%
15.1%
14.7%

1.5%

1.2%

2.8%

3.7%

1.4%

3.7%

2.6%

1.0%

0.9%

0.5%

1.7%

0.2%

0.4%

1.3%

8.6%

2009
in 000s
1,089
7,647
1,811
7,142
43,264

40,140
13,294

1,128
34,338
44,034
17,436
10,058

4,313

1,835
47,973

5,568
40,961
12,303
32,572
15,273

6,212

1,771

1,369

4,318
44,732
43,892

4,342

2,723

7,352
10,919

4,157

9,358

7,421

3,431

2,403

1,482

4,833

666

1,208

3,577
21,291

% of
Pop.
0.4%
2.7%
0.6%
2.5%

15.4%

14.3%
4.7%

0.4%
12.2%
15.6%

6.2%

3.6%

1.5%

0.7%
17.0%

2.0%
14.5%

4.4%
11.6%

5.4%

2.2%

0.6%

0.5%

1.5%
15.9%
15.6%

1.5%

1.0%

2.6%

3.9%

1.5%

3.3%

2.6%

1.2%

0.9%

0.5%

1.7%

0.2%

0.4%

1.3%

7.6%



2.3: Bicycle Commuter Profiles

To better promote and aid bicycling, it is necessary to understand who bicycles, and how often
they bicycle. Although bicyclists represent a small percentage of the population, the number of
trips made weekly by bicyclists is growing, and many commuters may choose bicycling as a
secondary mode of transit to their preferred means of transportation. This section will discuss the
demographics of bicyclists, the number of bicyclists in the United States, and how many bicycle
trips are made.

2.3.1: Bicyclist Demographics

Although bicycling is not a new hobby, data on bicyclist demographics were relatively scarce
until the late 1990’s. In his national survey of bicyclists in 1997, Moritz sought to create a
coherent picture of who bicycles in the United States. In his study, Moritz found that the average
age of bicyclists was 39 years old (1997). In a more recent study, it was found that Americans
with higher incomes tend to have better access to bicycles (Royal and Miller-Steiger, 2008). In
the 2001 National Household Travel Survey, it was determined that there are .86 adult-size
bicycles per household (USDOT, 2003). This shows that many Americans are likely to have
access to a bicycle for commuting. Males are more likely to be bicyclists than females (Royal
and Miller-Steiger, 2008). Lastly, white Americans are more likely to bicycle than other
ethnicities (Outdoor Foundation, 2010). Figure 3 shows the percentage of Americans with access
to a bicycle, by household income. Figure 4 shows the total number of bicycling trips by gender
and age.

65%

TOTAL <$15K  %15K- $30K-  $50K- 375K+
$29K  $49K  $74K
HH INCOME

Figure 3: Percentage of Bicyclists with Access to a Bicycle, by Household Income
(Source: Royal and Miller-Steiger, 2008)
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Figure 4: Total Number of Bicycle Trips by Gender and Age
(Source: Royal and Miller-Steiger, 2008)

Other studies have been conducted to determine the most bicycle-friendly communities and
which states are most likely to contain bicyclists who use their bicycles to commute to work.
Oregon, lIdaho, and Montana contain the largest percentage of bicyclists who commute to work
(2.09 percent, 1.52 percent, and 1.45 percent) (Flusche, 2009). The three states with the lowest
percentages of bicyclists who commute to work are West Virginia, Arkansas, and Alabama (.16
percent, .13 percent, and .13 percent) (Flusche, 2009). Table 2 lists the top five states with the
highest percentage of bicycle commuters and the five states with the lowest percentage of bicycle
commuters.
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Table 2: Highest and Lowest Percentage of Bicycle Commuters by State and Year
(Source: Flusche, 2009).

Bike to Work Change
Rank State 2000 2005 2006 2007 2008 ol
2008

1 Orecgon 1.07% 1.53% 1.68% 1.88% 2.09% 95.09%
2 Idaho 0.66% 1.00% 0.77% 1.09% 1.52% 128 82%
3 Montana 0.96% 1.60% 1.33% 1.42% 1.45% 51.17%
4 Colorado 0.77% 0.94% 1.08% 1.10% 1.25% 62.01%
5 New Mexico 0.56% 0.51% 0.56% 0.46% 1.02% 80.48%
46 Kentucky 0.15% 0.12% 0.13% 0.22% 0.19% 30.04%
47 Tennessee 0.24% 0.23% 0.23% 0.12% 0.16% | -31.64%
48 West Virginia 0.43% 0.64% 0.72% 0.22% 0.16% -63.54%
49 Arkansas 0.13% 0.17% 0.16% 0.12% 0.13% -1.26%
50 Alabama 0.07% 0.09% 0.07% 0.10% 0.13% 72.39%

2.3.2: Number of Bicyclists and Bicycle Trips

The number of bicyclists has grown steadily in the United States. In the 2001 National
Household Travel Survey, it was indicated that approximately 8 percent of Americans made a
trip by bicycle during the week (USDOT, 2003). In 2001, the total number of daily trips made by
Americans was 411 billion trips. However, only 1.7 percent of these trips were made by some
mode other than personal vehicle, public transit, school bus, or walking. It can be assumed that
bicycling can be included in this small percentage (USDOT, 2003). Figure 5 shows the
percentage of trips made daily by mode of transportation.

Proportion of Trips by Mode

Other
School bus Walk 1 7%

. 8.6%
1.7% Personal
Transit vehicle-single
1.5% occupant

Personal

vehicle-multiple
occupant
48.9%

Figure 5: Percentage of Daily Trips by Mode of Transportation
(Source: USDOT, 2003)

Despite these small numbers, the number of trips by bicycling and the number of bicyclists is
growing. Recent data from the 2009 National Household Travel Survey indicates that the total
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number of bicycle trips has increased from 1.7 billion in 2001 to 4 billion in 2009 (Bikes Belong,
2010). In his 2009 study Flusche found that the number of bicycle commuters increased by 43
percent from 2000 to 2008. Additionally, he found that .55 percent of all Americans use
bicycling as their primary mode of transportation to work (Flusche, 2009). This number does not
account for Americans who use bicycling as a secondary mode of transportation or bicycle
irregularly during the year. If these numbers were taken into account, it is likely that number of
known bicyclists in the United States would be significantly greater. Approximately 54 percent
of bicyclists commute by bicycle year-round (Moritz, 1997). It is likely that this number would
be higher if climate conditions were not a problem in certain seasons in different regions of the
United States.

Although many bicyclists commute regularly, a majority of bicycle trips made are less than 1
mile long (Royal and Miller-Steiger, 2008). Interestingly, almost half of all bicycle trips (48
percent) made are on paved roads (Royal and Miller-Steiger, 2008). This could indicate that
bicyclists are using their bicycles for purposes other than just recreation and shows that an
increase in bicycle facilities on the existing roadways could prove beneficial. Figure 6 shows the
percentage change in bicycle commuting in the United States by year. Figure 7 represents the
percentage of bicycle commuting to work in various types of cities in the United States. “BFC”
in both figures refers to the Bicycles Belong Coalition’s designation of “Bicycle Friendly City.”
More information on BFC is given later in this chapter.

Percent Change in Bicycle Commuting

B2000tn 2008 W 2005 to 2008 2007 to 2008

69%

23% 239

Di
14% 10%

Jnited States 70 largest city 27 largest BFC 43 Largest NON-BFC
average average Cities

Figure 6: Percent Change in Bicycle Commuting in the United States by Year
(Source, Flusche, 2009)
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Figure 7: Bicycle Commuting to Work in the United States
(Source: Flusche, 2009).

2.4: Factors Affecting Bicycling
Although it has been shown that numerous Americans have access to bicycles, there are several
factors that affect whether Americans will bicycle. These reasons include:

o Safety

e Community
e Facilities

e Funding

This section will examine each of these factors and how it affects bicycling. The last two
sections will also be used to examine in-depth the different facets of bicycle facilities and bicycle
funding.

2.4.1: Safety

Safety is a major concern for many bicyclists. In their 2008 study, Royal and Miller-Steiger
found that approximately 13 percent of bicyclists felt unsafe on their most recent day of
bicycling. Studies such as this are the reason the research team chose to focus on safety as an
important factor impacting bicycling. Figure 8 shows a comparison of the percentage of
bicyclists who felt threatened on the most recent day of bicycling, by Urbanicity.
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13%

Suburban Lrtan Rural

Figure 8: Percent of Bicyclists Who Feel Threatened, by Urbanicity
(Source: Royal and Miller-Steiger, 2008)

Royal and Miller-Steiger’s study found that there are numerous factors that made bicyclists feel
unsafe (2008), including:

Motorists

Uneven walkways or surfaces

Dogs or other animals

Potential for crime

Too much bicycle or pedestrian traffic

Of these multiple reasons for feeling unsafe, an overwhelming majority (89 percent) of bicyclists
felt threatened by motorists (Royal and Miller-Steiger, 2008). Because of this high majority, the
project survey addressed several facets of motorist and bicyclist safety. However, all of the
factors that affect bicyclist safety are important and should be considered when implementing
bicycle policies. Figure 9 shows the main causes of bicyclists feeling unsafe.
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TOP REASONS FELT THREATENED, BY URBANICITY

B Total

B Suburban
88% Q% O Urban
B?Df? _E'E% O Rural

25%33%

20%
17%  16%1 5500 > Y99, 89

NMotorists Uneven  Dogs or other Potential for  Too much
w alkw ays or animals crime hike or ped.
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Figure 9: Top Reasons Bicyclists Feel Unsafe
(Source: Royal and Miller-Steiger, 2008).

2.4.2: Community

Many bicyclists feel that community support is an important factor for bicycling. Bicyclists want
to live in neighborhoods that support bicycling and provide appropriate facilities that make
bicycling more accessible. In their 2008 study, Royal and Miller-Steiger found that almost half
of all the bicyclists surveyed (48 percent) were satisfied with their communities’ designs in terms
of bicycle safety. Approximately 19 percent were very satisfied (Royal and Miller-Steiger,
2008). These high percentages show that many modern communities are in fact embracing
bicycling as a legitimate and functional mode of transportation. However, it is obvious that
changes and improvements still need to be made. Almost half (47 percent) of all the urban
respondents to Royal and Miller-Steiger’s survey indicated they would like to see some
improvements to current bicycling conditions (2008). The top three desired improvements in the
2008 Royal and Miller-Steiger study were:

1. More bike lanes
2. More bike paths
3. More bike trails

If communities took these concerns seriously, bicycling could very likely improve and gain
greater popularity in the United States. Figure 10 shows the level of satisfaction with community
design.
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Figure 10: Satisfaction for Community Design for Bicycling
(Source: Royal and Miller-Steiger, 2008)
2.4.3: Facilities
The presence of supporting bicycle facilities is a major influence on the frequency and likelihood
of bicycling in a community. There are numerous kinds of bicycle facilities, with some more
common than others. These include:

e Wide curb lane (also known as wide outside lane or shared roadway)
e Signed shared roadways

¢ Bike lanes

e Paved Shoulders

2.4.3.1: Wide Curb Lanes

A shared roadway, as shown in Figure 11, is a bicycle facility that comprises a roadway wide
enough to accommodate both bicyclists and motorists in one lane. Also known as a wide curb
lane or wide outside lane, this facility allows motorists and bicyclists to pass each other without
changing lanes (Dennison, 2008). The Pedestrian and Bicycle Information Center (PBIC)
specifically suggests that a lane width of 14 to 15 feet (exclusive of gutter pan) is ideal to
accommaodate bicycles without interference from on-street parking (PBIC, 2010).
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Figure 11: Unmarked Shared Roadway
(Source: AASHTO, 1999)

According to the New York State Department of Transportation (NYSDOT) in 2006, the
advantages of wide curb lanes are that they:

provide additional maneuvering room for motorists and bicyclists sharing the lane
normally provide motorists entering the highway with better visibility of bicyclists since
the additional space allows bicyclists to ride further from the curb

accommodate shared bicycle/motor vehicle use with little or no impact on roadway
capacity for vehicular traffic

reduce both the real and perceived operating conflicts between bicycles and motor
vehicles.

Dennison (2008) states that a shared lane wider than 14 feet should be avoided because two
vehicle streams may form within the wide curb lane, creating an unsafe condition for bicyclists.

2.4.3.2: Signed Shared Roadway

Signed shared roadways are designated by bike route signs to provide continuity of the bicycle
facilities and are designated as preferred routes through high traffic corridors (AASHTO, 1999)
An example of such a route is shown in Figure 12. Signing of shared roadways has the advantage
of alerting motorists to the presence of bicycles. According to AASHTO (1999), the provisions
of signing are subject to the following conditions:

The route provides through and direct travel
17



e The route connects discontinuous segments of shared use paths or bike lanes

e Bicyclists are given greater priority on the signed route than on the alternate route
e Street parking has been removed or limited to provide more width

e A smooth surface has been provided

e Regular street sweeping and maintenance is assured

e Wider curb lanes are provided compared to parallel roads

e Shoulders are at least four feet wide

Figure 12: Signed Shared Roadway
(Source: AASHTO, 1999)

2.4.3.3: Bike Lanes

Bike lanes, as shown in Figure 13, are lanes with appropriate pavement markings and signing
specifically designated for bicyclists (Dennison, 2008). Bike lanes can help provide increased
comfort and confidence to both bicyclists and motorists (AASHTO, 1999). There are various
types of bike lanes in place in the United States, including common delineated bike lanes, contra-
flow bike lanes, colored bike lanes, and shared bike and bus lanes (PBIC, 2010).

18



Figure 13: Bike Lanes
(Source: PBIC, 2010)

The AASHTO Guide Book recommends that the bike lanes be installed when there is available
space to delineate them for the use of bicyclists (AASHTO, 1999). Many states have specific
regulations on bike lanes. For instance, the State of New York does not allow for two-way
bicycle lanes on one side of a highway because this often causes bicyclists to ride against the
flow of traffic. The state law also forbids locating bicycle lanes at places with angled parking
(NYSDOT, 2006). In addition, many state DOTSs have policies guiding the length of bicycle
lanes. In the California Highway Design Manual (Caltrans, 2006), it is stated that special
consideration must be given to the point of conflict between bicyclist and motorist, such as
where right-turning motorists must cross a bicyclist's path. The conflict point should be located
where there will be the least differential in speed. It also specifies that when bike lanes approach
intersections, they should be discontinued at the beginning of a right turn lane. The City of
Portland, Oregon found that colored bike lanes were effective in eliminating conflicts between
bicyclists and turning motorists (Weigand, 2008).

2.4.3.4: Paved Shoulders

Paved shoulders are another form of facility designed to improve the accommodation of
bicyclists on the roadway. Generally, the PBIC recommends shoulders be at least four feet wide
(2010). However, it is recommended that the widths of shoulder be increased if there are higher
levels of bicycle usage, if motor vehicle speeds are above 50 mph, or if there are more buses and
trucks on the roadway (PBIC, 2010).

According to a study conducted by Benz et al. (1997), it was found that paved shoulders should
be designed at least four feet wide to accommodate bicycles. The study suggested that additional
shoulder width be provided when motor vehicles travel at speeds above 35 mph or if there is a
high volume of trucks (Benz et al., 1997). The usable shoulder width should not include the
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width of the gutter pan, and a shoulder width of five feet is recommended from the face of a
guard rail (AASHTO, 1999).

2.4.3.5: Bicycle Facility Frequency

As indicated, almost half of all bicyclists would like to see more bicycle facilities in their
communities (Royal and Miller-Steiger, 2008). In the 2008 study, Royal and Miller-Steiger
found that the leading reason for bicyclists to not use bike paths and bike lanes was a lack of
convenience, “meaning they were either not available or did not go where the bicyclist wanted to
go.” The study also showed that 50 percent of bicyclists indicated that bike paths were available
in their area, and 32 percent of bicyclists indicated that bike lanes were available in their area
(Royal and Miller-Steiger, 2008). These low numbers indicate that more communities could be
better designed with improved bicycle facilities. This would likely result in an increase in
bicycling in these communities. Figure 14 shows the top reasons for bicyclists not using bike
paths and bike lanes.

56%

W Bike paths
m Bike lancs

Mot convenient Frefer another Don't feel safe Too crow ded Prefer more
areafust don't use challenge/rowgher

Figure 14: Top Reasons for Not Using Bike Lanes and Bike Paths
(Source: Royal and Miller-Steiger, 2008)

2.4.4: Funding

A final factor that impacts the frequency of bicycling is funding. Successful planning and
implementation of bicycle projects depend largely on the availability of federal, state, and local
transportation funds. This section will discuss legislation that deals with bicycle funding on the
federal and state levels.

2.4.4.1: Federal Legislation

Federal legislation has dealt specifically with bicycling since the 1973 Federal-Aid Highway Act
(Lipford and Harrison, 2000). Subsequent acts have updated the policies of that influential act,
and the most recent transportation bill is the Safe, Accountable, Flexible, Efficient
Transportation Equity Act: a Legacy for Users (SAFETEA-LU). This act provides great
flexibility for states and MPOs to fund bicycle and pedestrian projects from a wide variety of
programs, such as providing paved shoulders, restriping roads to provide wider outside lanes,
and modifying intersections to include bicycle paths. It further stipulates a number of provisions
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to improve conditions for bicycling and walking, and increases the safety of these two modes. It
requires that safe and convenient access to jobs, services, and recreational facilities be provided
not only to motorized vehicles but also to bicycles. SAFETEA-LU requires that bicycle projects,

except for the recreational trails program, be “principally for transportation rather than

recreation” purposes (FHWA, 2008). A list of Federal transportation funds for bicycle and
pedestrian projects under SAFETEA-LU is provided in Table 3.

Table 3: Funding Resources for Bicycle Projects

(Source, FHWA, 2008)

NHS

STP

HSIP

SRTS

TEA | CMAQ

RTP

FTA

TE

BRI

JOBS

FLH

Bicycle and
pedestrian plan

*

Bicycle lanes on
roadway

Paved Shoulders

Signed bike route

Shared use path/
trail

Single track
hike/bike trail

Spot improvement
program

Maps

Bike racks on
buses

Bicycle parking
facilities

Trail/highway
intersection

Bicycle
storage/service
center

Sidewalks, new or
retrofit

Crosswalks/new
or retrofit

Signal
improvements
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In SAFETEA-LU, the total amount of federal transportation spending on bicycling and walking

reached more than $4 billion over the six year span of the bill (Handy et al, 2009). Figure 15
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provides an overview of federal expenditures on bicycle and pedestrian projects during the
period of 1992 — 2006.

Federal Pedestrian and Bicycle Infrastructure
Spending
Obligations by Year
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Figure 15: Federal Pedestrian and Bicycle Infrastructure Spending by Year
(Source: Handy et al., 2009)

Federal funding for bicycle and pedestrian projects has been spent primarily through the
Transportation Enhancement (TE) program and the Congestion Mitigation and Air Quality
Improvement (CMAQ) program. As shown in Figure 16, approximately 75 percent of bicycle
and pedestrian projects were funded through the TE program, while another 10 percent were
funded through the CMAQ program (Handy et al., 2009).
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Federal Bicycle/Pedestrian Spending
FY1992-FY2006
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Figure 16: Federal Spending on Bicycling and Pedestrians by Program
(Source: Handy et al., 2009)
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These data show that transportation laws and policies require bicyclists and pedestrians be
considered an integral part of the state and local long-range transportation plans, as stated in

SAFETEA-LU (FHWA, 2008). The FHWA stipulated in 2008 that:

e Bicyclists and pedestrians shall be given due consideration in the comprehensive
transportation plans developed by each metropolitan planning organization and state

e Bicycle transportation facilities and pedestrian walkways shall be considered, where
appropriate, in conjunction with all new construction, reconstruction, and transportation

facilities, except where bicycle and pedestrian use are not permitted

e Transportation plans and projects shall provide due consideration for safety and

contiguous routes for bicyclists and pedestrians.

2.4.4.2: State Legislation

Although federal legislations stipulate policies and resources for providing funding on bicycle
infrastructure, they do not make decisions as to what amount should be spent on which

transportation mode; this flexibility is given to the state DOTs and regional MPOs (Handy et al.,
2009). In addition, the federal/state matching requirements, which normally follow an 80/20
percent formula, give the state DOTs and regional MPOs enormous power to decide how to

distribute the funding among different transportation modes (FHWA, 2008).
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Under current federal policies, state DOTs are responsible for allocating the funds in the TE and
the CMAQ programs, the two major programs for bicycling projects. Apart from that, the federal
government only distributes a portion of the funds in the Surface Transportation Program (STP)
to allow regional MPOs with a population of 200,000 and over to decide how funding is spent.
State DOTSs have enormous influence on the selection and funding of bicycle projects (Handy et
al., 2009).

At the state and regional level, the spending pattern or funding structure plays an essential role in
determining how and to what degree the states and MPOs spend federal dollars on bicycle
projects. California, for example, has many nationally recognized bicycle friendly communities,
and the state has passed significant funding control to regional and local governments, enabling
them to create a statewide climate conducive to bicycling (Handy et al., 2009). Giving more
flexibility and directing more funding to MPOs, rather than routing it from state DOTS, seems to
be a successful experience in terms of promoting bicycle and pedestrian projects.

Studies have shown that spending on the state level does impact bicycle commuting directly. In
2009, Flusche showed that as federal funding for state bicycle and pedestrian programs
increases, bicycle commuting increases. Figure 17 represents how state spending impacts bicycle
commuting levels. Because of its large impact on increasing ridership, careful administration of
federal and states funds should be taken in order to improve bicycling on a state and regional
level.
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Figure 17: Percent Change in Bicycle Commuting and Federal Funding by State
(Source: Flusche, 2009)

2.5: Model Bicycle Communities

To better accomplish the goal of this project and develop a worthwhile analysis of success rates,
the research team chose to compare responses from many regions around the United States.
Therefore, the team drew information from the 2009 Bicycle Friendly America Yearbook,
published by the Bikes Belong Coalition. This group evaluates different states and cities for the
success of bicycling in their region, as well as various companies for their contribution to
bicycling. States, communities, and companies are awarded in descending order of quality
ranking of platinum, gold, silver, or bronze depending on the quality of bicycling in that
community. The process for application and the award sequence challenges communities to
improve bicycling, and many communities that fail to be recognized as a Bicycle Friendly
Community (BFC) in one year often reach an award level in the subsequent years based off the
strength of their improvements. This process creates a clear picture of both successful
communities and successful practices to improve bicycling in a community (Nesper, 2009). Due
to the strength of this process, the research team felt it could gain valuable information by
comparing survey results from Texas with some of these BFCs. Some of the rankings and
information that make the represented BFCs effective are presented.
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2.5.1: Top Ranked States
The top ten Bicycle Friendly States are:

Washington
Wisconsin
Arizona
Oregon
Minnesota
Maine
California
Ilinois

. New Jersey

10. New Hampshire

©OoN D E

These states were chosen due to their state-wide focus on providing effective bicycling.
Specifically, Nesper mentioned that Washington was particularly effective for several reasons
(2009). These include:

e Cooperation among local and state agencies, bicycle groups, and health professionals

e Priorities and strategies to improve bicycle connections, increase statewide coordination,
and make biking a viable commute option

e Persistent efforts of bicycle advocacy community, and political and governmental
leadership.

Clearly, there are numerous factors that affect bicycling, and states that draw upon multiple
solutions often develop effective bicycling. Texas is ranked number 30 in the state ranking
(Nesper, 2009).

2.5.2: Platinum Bicycle Friendly Communities

Platinum BFCs listed in the 2009 Bicycle Friendly America Yearbook are some of the most
successful bicycling communities in the country. Among these communities are Boulder
Colorado, Davis California, and Portland Oregon (Nesper, 2009). The reasons for these
communities’ successful bicycling cultures are listed in the following paragraphs.

Davis, California is a small community with a population of 63,722. Despite the small
population, bicyclists account for 14 percent of the population, which is 35 times the national
average. The community has achieved great success in bicycling for several reasons. According
to Nesper in 2009, these reasons include:

e 40 years of progression, research, planning, and design

e Bike lanes on over 95 percent of its arterials and collectors

e Special policies to favor bicycling

e A seven-member Bicycle Advisory Commission and two full-time bicycle coordinators
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e Consistent funding for bicycle projects and maintenance

Boulder, Colorado is a mid-sized city with a population of 101,500. It too has achieved great
success in its bicycle community. According to Nesper (2009) the reasons for this success
include:

e Continuous investment and community action

e Comprehensive bicycle planning program

e At least 95 percent of arterials have bike lanes and trails (Complete Street Program)
e Regular maintenance of 380 miles of bicycle network

e Well-organized bicycle education and promotion program

A third Platinum BFC is Portland, Oregon, with a population of 533,492. This metropolitan city
has also achieved great success in bicycling, boasting a 15 percent ridership level and zero
bicycle fatalities in 2008. According to Nesper in 2009, the reasons for this include:

e A seamless bicycle network

e Strong bicycle culture that includes a Community Cycling Center, a Create-a-Commuter
program, and a Share the Road safety program

e High-level updating of Bicycle Master Plan

e Safety enhancements, including bike boxes at intersections

All these communities demonstrate effective policies for bicycling, so it is likely that the
strategies employed could also be used to improve communities in Texas. Representatives from
all three of these BFC’s were contacted to take part in the survey.

2.5.3: Successful Mid-Size Bicycle Friendly Communities

There are numerous successful bicycle communities in the mid-size city range (100,000 to
300,000 citizens) around the country. One of the goals of this survey is to improve bicycling
conditions in mid-size cities in Texas, so comparisons between different sizes of cities were
made to determine what makes communities successful. It may be possible to utilize some of the
findings to improve the conditions of bicycling in mid-size cities in Texas. Gold, Silver, and
Bronze BFCs in the mid-size city range are listed as follows. These cities, as listed by Nesper in
2009, include:

e Billings, MT (Bronze): 100,147

e Arvada, CO (Bronze): 107,050

e Roseville, CA (Bronze): 109,154
e Ann Arbor, Ml (Bronze): 114,028
e Columbia, SC (Bronze): 116,278
e Gainesville, FL (Silver): 117,182
e Fort Collins, CO (Gold): 118,652
e Cary, NC (Bronze): 119,745
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Thousand Oaks, CA (Bronze): 127,644
Sunnyvale, CA (Bronze): 131,760
Eugene, OR (Silver): 142,681

Salem, OR (Bronze): 152,239
Chattanooga, TN (Bronze): 155,554
Vancouver, WA (Bronze): 156,600
Tempe, AZ (Silver): 160,676
Oceanside, CA (Bronze): 174,925
Santa Clarita, CA (Bronze): 175,314
Chandler, AZ (Bronze): 176,581

Salt Lake City, UT (Bronze): 181,743
Gilbert, AZ (Bronze): 196,000
Arlington, VA (Silver): 200,226
Orlando, FL (Bronze): 205,648
Madison, WI (Gold): 221,551
Scottsdale, AZ (Silver): 221,792

Lexington-Fayette Co., KY (Bronze): 246,800

St. Petersburg, FL (Bronze): 249,090

28



Chapter 3: Analysis

TechMRT worked together with TxDOT to conduct a survey of successful bicycle policies and
practices in the United States. The team developed and released an online survey targeted at
various groups, including: Metropolitan Planning Officials (MPOs), government officials,
bicycle users, bicycle advocacy groups, TXDOT employees, and members of the Texas District
of the Institute of Transportation Engineers (TexITE). The purpose of this survey was to rate
various issues of funding, safety, and organization to create a clear picture of how successful
bicycling would appear in Texas, particularly in mid-size cities. The team used the website
www.surveymonkey.com. The link for the survey was
http://www.surveymonkey.com/s/5TB5FXN. The survey was distributed to approximately 1300
respondents, many of whom disseminated it among other colleagues and posted the link on
various websites. A total of 436 respondents took the survey, totaling about 34 percent of the
initial survey population. The high level of responses both lends credibility to the study and
indicates the importance and popularity of bicycling as a means of transportation.

The first analysis examined the survey with an initial assumption that the perceived comfort level
of bicycling correlates to the success rate of a community. Responses to all survey questions are
cross-referenced with the question: "Overall, bicycling in your community is?" Cross-referencing
other questions with this question allowed the research team to examine results based upon the
perceived comfort rate of bicycling in a community, thereby creating a clearer picture of
successful bicycling stories. This analysis differentiates between questions aimed at bicycle user
groups and government officials.

The second analysis examined the differences between mid-size cities and other sized cities.
Rather than presenting every question again, this section will examine key questions that provide
important differences between cities of different sizes. Responses to questions are cross-
referenced with the question: “What is the population of your community?” Mid-size cities have
a population of 100,000 to 300,000, urban cities have a population of 300,000 to 500,000,
metropolitan cities have a population greater than 500,000, suburban areas as 50,000 to 100,000,
and rural areas have a population less than 50,000. An analysis for each of the selected questions
is presented, followed by the related figure showing responses.

3.1: Analysis of Success
This section analyzes the results of the survey to compare and contrast factors that make
bicycling in a community comfortable and successful. This is accomplished by cross-referencing
all questions with the main question: "Overall, bicycling in your community is?" The responses
to each question are cross-tabbed with four possible responses to the main question: joyful and
pleasant, acceptable but needs some improvement, not satisfactory and needs lots of
improvements, and extremely dangerous and not acceptable at all. This section includes two sub-
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sections for bicycle users and government officials. Charts are presented for each question to
show the full response statistics.

3.1.1: Questions for Bicycle Users
The following questions are directed at bicycle users and bicycle advocacy groups. The section
will list each question with an accompanying analysis and a chart that shows the responses.

1. How would you describe your community?

This question asked respondents to rate the type of community in which they live. Responses
included metropolitan, urban, suburban, rural, and college. Unsurprisingly, the highest
percentages of respondents for urban communities indicated that bicycling in their community is
either joyful and pleasant (34.1 percent) or acceptable but needs some improvements (43.1
percent). This indicates that bicycling in urban areas may be more successful thanks to the
increased funding, planning, and organization that accompanies larger populations. Interestingly,
the majority of respondents in metropolitan communities indicated that bicycling in their
community is extremely dangerous and not acceptable at all (28.6 percent). This could be a result
of a much larger population and denser traffic, resulting in poor bicycling conditions. While a
metropolitan area would likely benefit from greater levels of funding, safety may still be the
determining factor for the success of bicycling in the community. Figure 18 illustrates the results
of this question.
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How would you describe your community?
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Metropolitan
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32.0% (16)

43.1 % (56)

Figure 18: Community Size in Communities of Different Comfort Levels
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2. What is the population of your community?
This question rates the population of a community compared to the success of bicycling in that
community. Similar to the results of the previous question, the majority of respondents in mid-
size cities (100,000 to 300,000) indicated that bicycling is joyful and pleasant (29.3 percent). The
majority of respondents (46.2 percent) in metropolitan communities (more than 500,000)
indicated that bicycling in their community is not satisfactory and needs improvement. These
results could once again indicate that safety is a primary concern, and larger populations lead to
decreased safety, and therefore decreased comfort. The results are shown in Figure 19.
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What is the population of your community?
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Figure 19: Population Size and Communities of Different Comfort Levels
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3. Overall, Bicycling in your community is?

This is the question in which all questions in this section are cross-referenced. The majority of
respondents (56.7 percent) indicate that bicycling in their community is acceptable but needs
some improvement. This could indicate that bicycling is progressing as a successful and accepted

means of transportation in many areas, but further improvements to the system still need to be
made. The results of this question are shown in Figure 20.

o
[l
-=||
[
&
e
'I!!
=
o
e
IIII
=l
&
i

Fasa
LiE

25%Ga B Joyiul snd oleasant

- - tabie but =
S0Me IMprovements

Mol satisfactery and need
- lote of irmerovamants

b iAo

0]
"
i

0% M

177 % (41
LEF R )

Figure 20: Perceived Comfort Level of Bicycling in a Community
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4. On a scale from 0 to 10 (with 10 being the best), how would you rate your community’s efforts to
promote bicycling?

This question allowed respondents to indicate the efficacy of bicycle promotion in their
community. Respondents in communities claiming that bicycling is joyful and pleasant gave
their community an average rating of 7.80. Respondents in communities claiming that bicycling
IS acceptable but needs some improvement gave their community an average rating of 6.42.
Respondents in communities claiming that bicycling is not satisfactory and needs lots of
improvements gave their community an average rating of 3.58. Lastly, respondents in
communities claiming that bicycling is extremely dangerous and not acceptable at all gave their
community an average rating of 4.5. These responses seem to indicate that more successful
communities promote bicycling far better than other communities. Therefore, bicycle promotion
plays an important role in creating a successful bicycling community.
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5. In your opinion, what is the most important factor for creating a bicycle friendly community?

The majority of respondents from each community of different bicycling comfort levels
indicated that political support, funding, culture, a strong advocacy group, and education are all
equally important to creating a bicycle friendly community. Therefore, no community should

ignore any of these factors when implementing a bicycle plan. The results of this question are
shown in Figure 21.

In your opinion, what is the most important factor for creating a
bicycle friendly community?
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Figure 21: Important Factors for Bicycling in Communities of Different Comfort Levels
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6. What is the most common reason for you to make a trip by bicycle? (check all that apply)

The majority of respondents who claim bicycling in their community is joyful and pleasant (70.7
percent) or acceptable but needs some improvement (63.6 percent) indicated that their primary
reason for bicycling is commuting to and from work. This could indicate that these communities
have better developed bicycling systems that are more accommodating to practical reasons for
bicycling. The majority of respondents from other communities use bicycling primarily for
recreation. This could indicate a lack of safety and useful bicycle structures in these communities
when compared to more successful communities, causing bicyclists to be less comfortable riding
their bicycles in urban areas. These results are shown in Figure 22.

What is the most common reason for you to make a trip by
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Figure 22: Primary Reasons for Bicycling and Community Comfort Level
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7. Which of the following problems associated with bicycling have you observed in your community?
(check all that apply)

The majority of respondents from all community sizes indicated that the primary problem
associated with bicycling in their communities is roadway design features unfriendly to
bicyclists. This likely indicates the lack of planning when most communities were developed
before bicycling gained popularity. Future developments should be planned to make roadways
safer for and more accommodating to bicyclists. The results are shown in Figure 23.

Which of the following problems associated with bicycling have
you observed in your community? (check all that apply)
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Figure 23: Common Problems Associated with Bicycling in Communities of Different Comfort Levels
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8. Rank the factors that may encourage you to use a bicycle more often (with 1 being most important
and 8 being least important)

The majority of respondents from all communities except extremely dangerous communities
indicated that safer road conditions would be the primary factor that encouraged them to bicycle
more often. This clearly indicates the universal concern for safety that bicyclists feel, and
supports many of the previous assumptions about safety being a primary concern and motivation.
The respondents in extremely dangerous communities ranked safer road conditions as extremely
important, but they chose improved continuity and accessibility of bicycle network as the most
important factor. This could be due to the simple lack of supporting bicycle infrastructure in
those communities. Figure 24 shows the results of this question.

Ranking

Rank the factors that may encourage you to use a bicycle more often
(with 1 being most important and 8 being least important).
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Figure 24: Factors That Encourage Bicycling in Communities of Different Comfort Levels
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9. Rank the following factors that discourage you from cycling more often in your community (with 1
being most important and 7 being least important)

In all communities except joyful and pleasant ones, the majority of respondents indicated that
road safety is the primary discouraging factor for bicycling. This again illustrates the universal
concern for safety and demonstrates that safer conditions lead to more comfortable and
successful bicycling communities. The majority of respondents in communities in which
bicycling is joyful and pleasant indicated that their primary concern is distance to destinations.
This could indicate a need for better bicycle facility planning so that bicycle commuters can
reach destinations more directly and more quickly. The results of this question are shown in
Figure 25.

Rank the following factors that discourage you from cycling more often
in your community (with 1 being most important and 7 being least
important).
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Figure 25: Factors That Discourage Bicycling in Communities of Different Comfort Levels
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10. What is a comfortable distance for you to commute by bicycle under current roadway condition
and availability of bicycle facilities in your city?

The majority of respondents in all communities except the most dangerous ones indicated that
they are comfortable commuting up to five miles by bicycle. This indicates that more successful
communities are generally safer. The results of this question are shown in Figure 26.

What is a comfortable distance for you to commute by bicycle under
current roadway condition and availability of bicycle facilities in your

city?
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Figure 26: Comfortable Bicycle Commuting Distance in Communities of Different Comfort Levels
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11. What is a comfortable distance for you to commute by bicycle if your city’s infrastructure and
overall environment is more bicycle friendly?

The majority of respondents from the three most successful bicycling communities indicated that
they would be comfortable commuting up to 10 miles if their city's infrastructure and
environment was more bicycle friendly. This shows that even successful communities can still be
improved in terms of bicycling. The results are shown in Figure 27.

What is a comfortable distance for you to commute by bicycle if your
city’s infrastructure and overall environment is more bicycle friendly?
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Figure 27: Comfortable Bicycle Commuting Distance with Improved Conditions in Communities of Different Comfort Levels
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12. If designated/signed bike routes are available, you would consider bicycling on the streets and
highways with a posted speed limit of?

The majority of respondents in the three most successful community types are comfortable
bicycling on streets and highways with designated bike routes at a posted speed limit of 35 miles
per hour (mph) (joyful and pleasant communities) or 40 mph (acceptable and not satisfactory
communities.) The majority of respondents from extremely dangerous communities (83.3
percent) only feel safe bicycling at posted speed limits of 30 mph and lower. This again
illustrates that safety is a primary concern; even when designated bike routes are available,
bicyclists in unsafe communities do not feel safe bicycling on roadways with higher speed limits.
Figure 28 shows the results of this question.

If designated/signed bike routes are available, you would consider
bicycling on the streets and highways with a posted speed limit of
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Figure 28: Comfortable Bicycle Commuting Speed Limits in Designated Bike Routes in Communities of
Different Comfort Levels
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13. If shared lanes (wide lanes shared by autos and bicycles) without signs are available, you would
consider bicycling on the streets and highways with a posted speed limit of?

The majority of respondents from all communities indicated that they do not feel safe bicycling
in a shared lane with a posted speed limit greater than 30 mph. This indicates that bicyclists
perceive shared lanes to be less safe than other bicycle facilities and reinforces the importance of
safety. The results of this question are shown in Figure 29.
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Figure 29: Comfortable Bicycle Commuting Speed Limits in Shared Lanes in Communities of Different Comfort Levels
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14. How would you rate the level of service provided to bicyclists by the existing roadway network in
your town in terms of safety?

Unsurprisingly, communities with a higher comfort level also seem to be safer for bicyclists. The
majority of respondents from joyful and pleasant communities (47.5 percent) indicated that their
community is good in terms of safety. In communities that are acceptable but need some
improvement, the majority of respondents (51.2 percent) indicated that their communities are
acceptable in terms of safety. The majority of respondents from communities that are either not
satisfactory (83.7 percent) or extremely dangerous (100 percent) indicated that the safety levels
in their communities are poor. The results of this question validate the assumption that safety is
the primary concern for bicyclists and determines how successful and comfortable bicycling is in
their community. The results of this question are shown in Figure 30.
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15. How would you rate the level of service provided to bicyclists by the existing roadway network in
your town in terms of connectivity?

The majority of respondents from communities claiming that bicycling in their community is
joyful and pleasant (43.9 percent) rated their communities good in terms of connectivity. The
majority of respondents from communities claiming that bicycling is acceptable also listed
connectivity in their towns as acceptable (51.9 percent). The other communities rated
connectivity in their towns as poor. These results indicate that good connectivity leads to a
comfortable bicycling climate. The results from this question are shown in Figure 31.
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16. How would you rate the level of service provided to bicyclists by the existing roadway network in
your town in terms of efficiency?

The results of this question are very similar to those of the previous question. The majority of
respondents from joyful and pleasant communities (60.0 percent) rated their towns' efficiency
levels as good. The majority of respondents from acceptable bicycling communities (56.3
percent) rated roadway efficiency in their towns as acceptable. The majority of respondents from
other communities rated their towns as poor in terms of efficiency. Similarly to safety and
connectivity, communities with a more efficient roadway system for bicyclists are typically
viewed as more comfortable for bicyclists. The results of this question are shown in Figure 32.
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17. Is media effectively used in your community in promoting safe bicycling?

The results of this question are unsurprising. The majority of respondents from joyful and
pleasant communities (42.5 percent) claimed that media is used effectively, while the majority of
respondents from acceptable communities claimed that media is used somewhat effectively (48.4
percent). The majority of respondents from the less-successful community types claimed that
media is not used effectively in their communities. These results indicate that media can be used
as an effective tool to promote bicycling and improve the comfort level and success of bicycling
in a community. The results of this question are shown in Figure 33.
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18. Does your community have any of the following activities? (check all that apply)

This question asked respondents to indicate all of the bicycling activities held in their
communities. While respondents from every community type indicated that their community
types have all or most of these activities, it seems that not every activity is held as abundantly in
every community. Respondents from joyful and pleasant communities indicated a higher
percentage of Bike Month/Bike Week, Bike to Work, and Bike to School activities than any
other community type. Therefore, it seems that a higher number of bicycling activities held in a
community improves its overall comfort and success rating. The results of this question are
shown in Figure 34.
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19. How would you rate the motorists’ attitude towards bicyclists in your town?

The majority of respondents from joyful and pleasant communities (47.5 percent) indicated that
motorists' attitudes in their communities are acceptable. The majority of respondents from
acceptable communities (45.0 percent) rated their motorists' attitudes as neutral. The majority of
respondents from unsatisfactory communities claimed that motorists' attitudes are negative.
Interestingly, the results from extremely dangerous communities show that motorists' attitudes
are either acceptable or negative, so it should be assumed that overall the attitudes are not as
good as they could be. These results could indicate that increased education and promotion helps
improve motorists' attitudes, which in turn improves the comfort level of bicycling in a
community. However, this question indicates that all communities could improve from better
motorist attitudes. The results of this question are shown in Figure 35.
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20. As a bicyclist, do you think that you are given the same rights and responsibilities as a motor
vehicle operator in your community?

The majority of respondents from joyful and pleasant communities (68.3 percent) claimed that
they are given the same rights and responsibilities as motor vehicle operators. The majority of
respondents from all other communities indicated that they are not given the same rights and
responsibilities as motor vehicle operators. These results seem to indicate another crucial
difference between successful and unsuccessful bicycling communities. It seems that bicyclists
who are given greater rights and responsibilities are more comfortable, leading to a higher
success rate. These increased rights could come from increased education and media usage,
although it is difficult to tell. However, securing these rights does seem like an important factor
in creating a successful bicycling community. The results of this question are shown in

Figure 36.
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21. What are your concerns with respect to safety when cycling? (Check all that apply)

Respondents from all community types indicated that all of the concerns indicated in Figure 37
are concerns for them when cycling. In successful communities, the majority of respondents
(68.8 percent) indicated that riding at intersection areas is a major concern, while respondents
from all other community types indicated that the speed of surrounding traffic and the volume of
surrounding traffic are their primary concerns. The difference between the concerns of successful
communities and unsuccessful communities could be a result of more efficient and safer
roadway conditions, leaving intersections as the only major concern.
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22. Do you encounter any of the following problems with motorists while riding your bicycle? (check
all that apply)

Respondents from all communities experienced each of the problems shown in Figure 38, but the
majority of respondents from joyful and pleasant communities, not satisfactory communities, and
extremely dangerous communities indicated that they experience motorists not seeing a bicyclist
on his bike most frequently. The majority of respondents from acceptable communities indicated
that a motorist making a turn in front of a bicyclist and cutting him off was the most frequently
observed problem. This shows that no matter how successful, all communities could benefit from
improved motorist education.
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23. Is there high incidence of bicycle-related accidents in your city?

The majority of respondents from joyful (61.0 percent) and acceptable communities (42.6
percent) indicated that there is not a high incidence of bicycle related accidents in their cities.
The majority of respondents from the other community types indicated that they are unsure if
there is a high incidence of bicycle related accidents in their cities. This difference could be a
result of increased education of bicyclists and better media support in more successful
communities. In the two lesser successful community types, a higher percentage of respondents
indicated that there is a high incidence of bicycle accidents. The results indicate that there is a
higher degree of safety in more successful bicycling communities, again demonstrating the
correlation between safety and comfort/success. The results of this question are shown in
Figure 39.
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24. What are the most frequently observed types of bicycle crashes in your city/region?

The majority of respondents from all community types indicated that the most common type of
bicycle crash in their communities involves bicyclists and motorists. This shows that in all
community types, there is need for greater education of motorists and demonstrates the
importance of improving safety conditions. The results of this question are shown in Figure 40.
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25. How would you rate your city’s effort in terms of examining and learning from bicycle related
crashes and injuries?
The majority of respondents from joyful and pleasant communities (34.2 percent) claim that their
city's effort in terms of examining and learning from bicycle related crashes and injuries is good.
The majority of respondents from acceptable communities (45.5 percent) rated their city as
average. The majority of respondents from the other community types indicated that their cities
are poor in this regard. These results demonstrate another factor that makes certain communities
more successful and comfortable than others. This improved effort could also explain some of
the differences in safety level that lead to improved community success. The results of this
question are shown in Figure 41.
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26. Within the intersection area, rank the most risky/dangerous maneuver for bicyclists (with 1 being
most dangerous and 4 being least dangerous)?

The majority of respondents from joyful, acceptable, and not satisfactory communities indicated
that the most dangerous maneuver in an intersection area is turning left. Traditionally, left turns
are considered extremely dangerous for bicyclists due to poor intersection design. These results
reinforce this finding. The majority of respondents from extremely dangerous communities
indicated that right turns are the most dangerous. This difference could be due to less bicycle
friendly roadway designs that include single lane roads. The results of this question show that
turn lanes are still a primary concern with intersections, and unique solutions should be
developed for future bicycling communities. The results of this question are shown in Figure 42.
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27. Based on your experience, rank the most risky/dangerous places for bicyclists (with 1 being most
dangerous and 7 being least dangerous)?

The majority of respondents from all communities indicated that ramp terminals are the most
dangerous place for bicyclists. Ramp terminals are traditionally very dangerous for bicyclists
because of a lack of supporting bicycle facilities and the high speed of incoming and merging
traffic. These results show that unique solutions should be developed in future bicycling
communities to improve ramp terminals and overall roadway safety. The results of this question
are shown in Figure 43.
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3.1.2: Questions for Government Officials

The following questions are directed at government officials, including MPO officials, city
planners, planning committee members, and TXDOT employees. The section will list each
question with an accompanying analysis and a chart that shows the responses.

1. Are you employed with?

When cross-referenced with the rating of comfort levels in a community, this question produced
interesting results that allowed a comparison of different communities and government agencies
to be performed. The majority of respondents claiming that bicycling in their community is
joyful and pleasant (80 percent) or acceptable but needs some improvement (61.5 percent) are
employed with a local government agency. The majority results for not satisfactory and needs
lots of improvement communities are evenly distributed between state departments of
transportation (DOTSs), metropolitan planning organizations (MPOs), and local government
agencies (28.6 percent). All of respondents claiming that bicycling in their community is
extremely dangerous and not acceptable at all are employed with state DOTSs. These results seem
to indicate that local governments may be the most effective at implementing bicycling and
ensuring success. The results of this question are shown in Figure 44.
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2. In your opinion, what is the most important factor for creating a bicycle friendly community?

For this question, the majority of respondents from joyful and pleasant communities were split
between political support (33.3 percent) and all of the above (political support, funding, culture,
strong advocacy group, and education) (33.3 percent) as the most important factor for creating a
bicycle friendly community. The majority of respondents from acceptable communities (54.8
percent) and not satisfactory communities (61.5 percent) indicated that all of the choices shared
equal importance. The majority of respondents from extremely dangerous communities were
split between funding (50 percent) and all of the above (50 percent). These results show that all
factors are important for creating a more successful bicycling community. However, political
support may cause communities to become more comfortable and successful, while less funding
may result in communities becoming more dangerous. The results of this question are shown in
Figure 45.
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3. In your state, who plays a major role in decision-making as to how federal funds are spent at the
regional and local level?

The majority of respondents from joyful and pleasant communities (58.3 percent) and from
acceptable communities (46.4 percent) indicated that the local MPO is the primary decision
maker for how federal funds are spent. The majority of respondents from not satisfactory
communities (54.5 percent) indicated that the state DOT is the primary decision maker in this
regard. Respondents from extremely dangerous communities were split between the local MPO
(50 percent) and the state DOT (50 percent). These results indicate that MPOs are likely better at
making decisions for how federal funds can be used to support bicycling than state DOTs are.
The results are shown in Figure 46.
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4. Does your state have a sub-allocation scheme that gives flexibility to MPOs to control some of the
federal transportation funds to address their needs?

The majority of respondents from joyful communities (50 percent) and from acceptable
communities (48.4 percent) claimed that their state does have a sub-allocation scheme that gives
flexibility to MPOs to control some of the federal transportation funds to address their needs.
The majority of respondents from not satisfactory communities (54.5 percent) claimed that they
are unsure if such a sub-allocation scheme exists. The respondents from extremely dangerous
communities were split between yes (50 percent) and unsure (50 percent). These results could
indicate that more successful bicycling communities have sub-allocation schemes in place that
provide their MPOs with flexibility, as opposed to less successful communities not having such a
plan. These results reinforce the results of the last question that indicate that MPOs are more
successful as primary funding decision makers. The results of this question are shown in

Figure 47.
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5. Under the existing scheme for allocation of federal transportation funds, is the MPO in your region
able to reflect community intent in its approach to bicycle and pedestrian projects?

The majority of respondents from joyful and pleasant communities (58.3 percent) and acceptable
communities (69 percent) indicate that the MPO in their region is able to reflect community
intent in its approach to bicycle and pedestrian projects. The majority of respondents from not
satisfactory communities (50 percent) indicated that they are unsure if their MPO is able to do
this. The one respondent from an extremely dangerous community indicated that the MPO in his
or her region is able to do this. These results could indicate that with more funds allocated to
MPOs, an MPO is better able to address community intent when implementing bicycle and
pedestrian projects. However, the fact that even the extremely dangerous community respondent
claimed yes could indicate that this ability to reflect community intent is not highly important.
The results of this question are shown in Figure 48.
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6. In your region, financial support for bicycle projects is achieved through?

The majority of respondents from joyful and pleasant communities (75 percent), acceptable
communities (65.2 percent), and extremely dangerous communities (100 percent) indicated that
funding for bicycle projects is achieved through regional transportation planning. The majority
of respondents from not satisfactory communities (75 percent) claimed that financial support is
achieved through individual project applications to the state administered transportation
program. These results could indicate that funding for bicycle projects is more successful when it
comes from regional transportation planning rather than through a state administered
transportation program. This could also indicate that local and regional governments are more
successful at providing funding for bicycle projects than state government agencies. These
results are shown in Figure 49.
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7. Which of the following programs are most often used for funding bicycle projects?

The majority of respondents from all community types (66.7 percent for joyful and pleasant, 57.7
percent for acceptable, 60 percent for not satisfactory, and 50 percent for extremely dangerous)
indicated that Transportation Enhancement (TE) programs are primarily used for funding bicycle
projects in their communities. Although the most successful communities primarily use TE
programs for funding, it is difficult to list this as the most successful source because the other
community types primarily use TE funds as well. Perhaps communities should use the other
sources such as Congestion and Mitigation Air Quality programs, Safe Route to School
programs, and other various programs in order to increase their efficacy and success. The results
of this question are shown in Figure 50.
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8. Which of the following are provided in your region/city? (check all that apply)

Although all of the community types indicate that they use most, if not all, of the listed bicycle
structures, the most frequently used structure in joyful and pleasant communities (90.9 percent)
and acceptable communities (96.8 percent) is a bike lane. In not satisfactory communities, the
two most often used bicycle structures are bike lanes (63.6 percent) and signed shared roadway
(63.6 percent). The most frequently used structure listed by extremely dangerous community
respondents are paved shoulders (100 percent). These results seem to indicate that bicyclists feel
most comfortable in bike lanes, so communities with a higher percentage of bike lanes seem to
be more successful. These results are shown in Figure 51.
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9. Does your city use a bicycle Level of Service to assess the performance of bicycle facilities?

The majority of respondents from all community types (45.5 percent for joyful and pleasant, 58.1
percent for acceptable, 72.7 percent for not satisfactory, and 50 percent for extremely dangerous)
indicated that their city does not use a bicycle Level of Service (LOS) to assess the performance
of bicycle facilities. These results seem to indicate that a bicycle LOS either has little impact on
the comfort and success level of a community or is not properly used to improve the comfort
level of bicyclists in most communities. The results of this question are shown in Figure 52.
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10. Is there a program in your region/city to actively manage and maintain bike routes?

The majority of respondents from joyful and pleasant communities (72.7 percent) and acceptable
communities (61.3 percent) indicated that their cities have programs to actively manage and
maintain bicycle routes. The majority of respondents from not satisfactory (54.5 percent)
communities and extremely dangerous (50 percent) communities indicated that their cities do not
have a program to actively manage and maintain bicycle routes. These results indicate that when
bicycle routes are actively managed and maintained, rider comfort increases, so the bicycling
communities can be considered more successful. The results of this question are shown in

Figure 53.
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Figure 53: Program to Actively Manage and Maintain Bike Routes in Communities of Different Comfort Levels
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11. Does your community have an official bicycle and pedestrian committee that gets involved in
enhancement, provision and use of bicycle facilities?

The majority of respondents from joyful and pleasant communities (72.7 percent) and acceptable
communities (71.0 percent) indicated that their community does have an official bicycle and
pedestrian committee that supports bicycling. The majority of respondents from not satisfactory
communities were split between having (45.5 percent) and not having (45.5 percent) such a
committee in their community. The majority of respondents from extremely dangerous
communities either did not have such a committee in their community (50 percent) or were
unsure if such a community existed (50 percent). These results seem to indicate that more
successful communities are supported by an official bicycle and pedestrian committee that gets
involved in enhancement, provision, and use of bicycle facilities. These results are shown in
Figure 54.
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Figure 54: Official Bicycle and Pedestrian Committee in Communities of Different Comfort Levels
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12. Does your state/city have specific law enforcements to protect bicyclists?

The majority of respondents from joyful and pleasant communities (63.6 percent) indicated that
their community does have specific law enforcement to protect bicyclists. However, the majority
of respondents from all other community types (41.9 percent for acceptable, 63.6 percent for not
satisfactory, and 100 percent for extremely dangerous) answered that their city or state does not
have specific law enforcement to protect bicyclists. This question clearly indicates a factor that
the most successful communities possess that other communities do not, and that leads to more
comfortable and successful bicycling. Other communities should consider implementing specific
law enforcements for bicyclists to improve bicycling in their communities. The results of this
question are shown in Figure 55.
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Figure 55: Specific Law Enforcements for Bicyclists in Communities of Different Comfort Levels
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13. Does the MPO in your region have a written bicycle plan?

The majority of respondents from joyful and pleasant communities (54.5 percent) indicated that
they are unsure if their MPO has a written bicycle plan. The majority of respondents from
acceptable communities (63.3 percent) and not satisfactory communities (54.5 percent) claimed
that their MPO does have a written bicycle plan. All of respondents from extremely dangerous
communities claimed that they are unsure if their MPO has a written bicycle plan. These results
indicate that a written bike plan is less important to successful bicycle communities than other
factors. The results of this question are shown in Figure 56.
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Figure 56: Written Bike Plans in Communities of Different Comfort Levels
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14. If there is a written bicycle plan, how often is the bicycle plan updated?

The majority of respondents from joyful and pleasant communities (66.7 percent), not
satisfactory communities (50 percent) and extremely dangerous communities (100 percent)
indicated that they are unsure how often the MPO in their region updates a written bicycle plan.
The majority of respondents from acceptable communities (37 percent) indicated that the written
bicycle plan is only updated every five to ten years. These results seem to indicate the findings
from the previous question that either written bicycle plans have little impact on the comfort
level of bicyclists or are not used properly to improve and support bicycling in a community.
These results are shown in Figure 57.
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Figure 57: Updating Written Bike Plans in Communities of Different Comfort Levels
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15. Does the bicycle plan include any measures to evaluate the progress of plan implementation?
The majority of respondents from all community types (88.9 percent for joyful and pleasant
communities, 50.0 percent for acceptable communities, 62.5 percent for not satisfactory
communities, and 100 percent from extremely dangerous communities) were unsure if their
community’s bicycle plan includes any measures to evaluate the progress of plan
implementation. Again, these results seem to indicate that written bicycle plans are either
unimportant to successful bicycle implementation or are not utilized properly to improve and
support bicycling. These results are shown in Figure 58.
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Figure 58: Written Bike Plans with Measures to Evaluate Implementation Progress in Communities of
Different Comfort Levels
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16. Is there anyone who is an active advocate of bicycle/pedestrian programs in the MPO’s (local
government) policy-making body?

The majority of respondents from joyful and pleasant communities (45.5 percent) and not
satisfactory communities (36.4 percent) were split between being certain that their community
does have an active bicycle advocate and being uncertain. The majority of respondents from
acceptable communities (69.0 percent) indicated that their communities do have an active
bicycle advocate. All of respondents from extremely dangerous communities were uncertain if
their communities have an active bicycle advocate. These results could indicate that communities
with active bicycle advocates are generally more successful, although even in successful
communities, the bicycle advocate can have little impact. Bicycle advocates should always try to
be active in order to improve bicycling in their communities. These results are shown in

Figure 59.
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Figure 59: Active Bicycle Advocates in Communities of Different Comfort Levels
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17. Does the Transportation Authority in your region employ a dedicated employee in charge of
bicycle/pedestrian issues?

The majority of respondents from joyful and pleasant communities (54.5 percent) and extremely
dangerous communities (100 percent) were uncertain if the Transportation Authority in their
region employs a dedicated employee in charge of bicycle/pedestrian issues. The majority of
respondents from acceptable communities (51.6 percent) indicated that their Transportation
Authority does indeed employ such a dedicated employee. The majority of respondents from not
satisfactory communities were split between their Transportation Authority having a dedicated
employee for bicycle issues (36.4 percent) and being uncertain if the Transportation Authority
employs such a person (36.4 percent). These results seem to indicate that a dedicated
Transportation Authority employee who advocates for bicycle and pedestrian issues has little
importance on the comfort level and success rate of bicycling in a community. Perhaps most
communities do have such an advocate, but the advocate is not active enough to have a large
impact on bicycling in that community. The results of this question are shown in Figure 60.
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Figure 60: Dedicated Transportation Authority Employees in Communities of Different Comfort Levels
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18. In your opinion, is bicycling given dual consideration in the state or region’s long-range
transportation plans?

The majority of respondents from joyful and pleasant communities (45.5 percent), acceptable
communities (43.3 percent), and not satisfactory communities (54.5 percent) indicated that
bicycling is not given dual consideration in their state or region's long-range transportation plans.
All of respondents from extremely dangerous communities indicated that they are unsure if
bicycling is given dual consideration. This question reinforces the findings that state
governments are likely less successful at implementing bicycling and do little to improve
bicycling in communities. State and regional governments could likely improve bicycling
conditions if they did give dual consideration to bicycling. The results from this question are
shown in Figure 61.
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Figure 61: Dual Consideration of Bicycling in Communities of Different Comfort Levels
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19. Does your city/region have any plans to enhance bicycle facilities in the near future?

The majority of respondents from joyful and pleasant communities (45.5 percent), acceptable
communities (80.6 percent), and not satisfactory communities (54.5 percent) indicated that their
cities do have plans to enhance bicycle facilities in the near future. The majority of respondents
from extremely dangerous communities were split between not having such plans (50.0 percent)
or being uncertain if such plans exist (50.0 percent). These results seem to indicate that local
government agencies are working to improve bicycling and are effective at providing more
comfortable and successful bicycling than are larger government agencies. These results also
show that many communities are actively working to improve bicycling, which demonstrates
that bicycling is gaining importance and credibility as an alternative means of transportation in
cities across the country. The results of this question are shown in Figure 62.
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Figure 62: Active Plans to Enhance Bicycle Facilities in Communities of Different Comfort Levels
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20. Does the MPO in your region account for bicycling in its travel demand forecasting model?

The majority of respondents from all community types (63.6 percent for joyful and pleasant
communities, 41.4 percent for acceptable communities, 40.0 percent for not satisfactory
communities, and 100 percent for extremely dangerous communities) were unsure if their MPO
accounts for bicycling in its travel demand forecasting model. The results for not satisfactory
communities were split between being unsure and not knowing if their MPO accounts for
bicycling in its travel demand forecasting model. These results seem to again indicate that MPOs
are currently ineffective at improving bicycling, and should take a more active role in including
bicycling into its policies and forecast models. The results of this question are shown in

Figure 63.
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Figure 63: MPOs Accounting for Bicycling in Demand Forecasting Models in Communities of Different Comfort Levels
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21. Does your city/region have any of the following resources to promote education of bicyclists?
Most of the community types use most if not all of the indicated resources to promote education
of bicyclists (bicycle driver's manual, bicycling-specific website, media involvement,
workshops/courses, interactive bicycle maps, and social networking communities). However, the
majority of respondents from joyful and pleasant communities indicated that the most frequently
used resources were media involvement (28.6 percent) and workshops/courses (28.6 percent).
The majority of respondents from both acceptable communities (36.0 percent) and not
satisfactory communities (50.0 percent) indicated that a bicycling-specific website is the most
frequent resource used to promote education of bicyclists in their communities. No responses
were gathered from extremely dangerous communities for this question. These results seem to
indicate that the most effective modes of bicycling education are media involvement and
workshops/courses, because these are the resources are most often used by the most successful
communities. It seems that more communities should attempt to improve their use of these
resources. The results of this question are shown in Figure 64.
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Figure 64: Primary Bicycle Education Resources in Communities of Different Comfort Levels
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22. In the past five years, how many projects have been conducted towards better accommodation of
bicycling in your community?
The majority of respondents from joyful and pleasant communities (36.4 percent) and from
acceptable communities (48.4 percent) indicated that their communities have conducted many
projects towards better accommodation of bicycling. The majority of respondents from not
satisfactory communities (54.5 percent) indicated that few projects of this type have been
conducted. Respondents from extremely dangerous communities were split between no projects
(50.0 percent) and being unsure how many projects were conducted (50.0 percent). The results of
this question are unsurprising. It seems clear that communities that undertake a larger number of
bicycle projects than other communities would enjoy a higher bicycling comfort level. More
communities should conduct more projects to better accommodate bicycling in order to improve
bicycling in their communities. The results of this question are shown in Figure 65.
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Figure 65: Number of Projects Conducted to Improve Bicycling in Communities of Different Comfort Levels
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23. What is your opinion with respect to bicycle planning, implementation, and maintenance in your
community?

The results of this question were unsurprising and reinforce the assumption made that comfort
level can be equated to success of bicycle implementation. All of respondents from joyful and
pleasant communities rated that their community is successful in terms of planning,
implementation and maintenance. The majority of respondents from acceptable communities
(62.1 percent) also rated their communities as successful. The majority of respondents from not
satisfactory communities (50.0 percent) and extremely dangerous communities (100 percent)
rated their communities as unsuccessful. These results are important because they validate the
previous assumptions of this report and show that there is a direct correlation between success
and comfort. These results are shown in Figure 66.
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Figure 66: Success of Bicycle Planning, Implementation, and Maintenance in Communities of Different Comfort Levels
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24. Would you attribute your city’s success in bicycle planning to (check all that apply)

The majority of respondents from joyful and pleasant communities (90.0 percent) and from
acceptable communities (48.3 percent) attribute their communities' success in bicycle planning to
a strong commitment to bicycling by the local government. The majority of respondents from not
satisfactory communities (54.5 percent) indicated that the greatest source of success comes from
active outside advocates. The respondents from extremely dangerous communities were split
between not considering that bicycling is a success in their community (50.0 percent) and not
having a bicycle plan (50.0 percent). These results support the previous conclusions that strong
advocacy from a local government agency leads to more comfort and success for bicycling in a
community. The results of this question are shown in Figure 67.

Would you attribute your city’s success in bicycle planning to
(check all that apply)

30

Extremely dangerous and
- not acceptable at all

Mot satisfactory and need
lots of improvements

Acceptable but need
S0Mme improvements

B Joyful and pleasant

Number of Respondents

I ig3 g g g =
g: [ o - .g_
= 138 2 [ ik

3 o a, =
£ 3 % T3 E-

Figure 67: Sources of Successful Bicycle Planning in Communities of Different Comfort Levels
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25. In your opinion, what are the major barriers for planning and implementation of bicycle projects
in your community? (check all that apply)

The majority of respondents from all community types (100 percent for joyful and pleasant
communities, 82.1 percent for acceptable communities and 81.8 percent for not satisfactory
communities) indicated that the primary barrier to successful bicycle planning and
implementation is a lack of funding. The results were also split for extremely dangerous
communities between lack of funding (33.3 percent), lack of government support (33.3 percent),
and insufficient bicycle demand (33.3 percent). These results clearly show that insufficient
funding is a major problem for bicycle implementation, even in successful communities. A
possible solution to this problem could be greater financial support from state and federal
institutions for local governments to improve bicycling. However, it is unclear how local
governments could secure such funds. The results of this question are shown in Figure 68.
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Figure 68: Major Barriers Successful Bicycle Planning in Communities of Different Comfort Levels
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26. In your opinion, the efforts of your local authority (City/MPO/State) towards promoting bicycling

in your community is?

The majority of respondents from joyful and pleasant communities (63.6 percent) indicated that
the efforts of their local authority toward promoting bicycling is sufficient. However, the
majority of respondents from all other community types (50.0 percent for acceptable
communities, 90.9 percent for not satisfactory communities, and 50.0 percent for extremely
dangerous communities) indicated that the efforts of their local authority are insufficient. These
results reinforce the earlier conclusions that strong support from a local agency leads to more
successful bicycling. These results are shown in Figure 69.
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Figure 69: Efforts of Local Authority toward Promoting Bicycling in Communities of Different Comfort Levels
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3.2: Analysis of Different Community Sizes

This section analyzes the results of the survey to compare and contrast factors that differ between
different bicycling communities. This is accomplished by cross-referencing questions with the
main question: "What is the population of your community?" The responses to each question are
cross-referenced with five possible responses to the main question: less than 50,000, 50,000-
100,000, 100,000-300,000, 300,000-500,000, and more than 500,000. This section includes two
sub-sections for bicycle users and government officials. Charts are presented for each question to
show the full response statistics.

3.2.1: Questions for Bicycle Users
The following questions are directed at bicycle users and bicycle advocacy groups. This section
will list each question with an accompanying analysis and a chart that shows the responses.

3. Overall, bicycling in your community is?

The majority of respondents from all community sizes indicated that bicycling in their
communities is acceptable but needs some improvement. This shows that generally speaking,
bicycling has progressed to an acceptable level in the United States, but further advancement is
desired. This question also likely indicates that bicyclists in all community sizes face similar
concerns and challenges. Therefore, the solutions used to solve problems in very large or very
small cities may be used to solve problems in mid-size cities. The results of this question are
shown in Figure 70.
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Figure 70: Bicycle Comfort Level in Communities of Different Sizes
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5. In your opinion, what is the most important factor for creating a bicycle friendly community?

A majority of respondents from every community size indicated that all of the listed factors
(political support, funding, culture, strong advocacy group, and education) are equally important
for creating a bicycle friendly community. Again, the results of this problem suggest that
numerous factors affect bicycling, and that the challenges faced in any community, regardless of
size, are similar. The results of this question are shown in Figure 71.
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Figure 71: Factors Affecting Bicycling in Communities of Different Sizes
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10. What is a comfortable distance for you to commute by bicycle under current roadway conditions
and availability of bicycle facilities in your city?

The majority of respondents in the three smallest city sizes indicated that they are only
comfortable bicycling up to five miles under current roadway conditions. Conversely, the
majority of bicyclists in the two largest city types indicated that they are comfortable bicycling
up to a distance of 10 miles. The difference between these distances could indicate that better
facilities exist in larger cities or that the existing roadway conditions are better for bicyclists,
allowing them to travel greater distances. This could be a result of increased funding in larger
cities. The results of this question are shown in Figure 72.
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Figure 72: Comfortable Bicycling Distances under Current Roadway Conditions in Communities of Different Sizes
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14. How would you rate the level of service provided to bicyclists by the existing roadway network in
your town in terms of safety?

The majority of respondents in mid-sized (35.7 percent) and suburban (37.7 percent)
communities indicated that their community is acceptable in terms of safety. The majority of
respondents from urban areas (46.2 percent) rated their communities as good in terms of safety.
These results seem to indicate that many different community sizes are very similar in terms of
roadway network level of service. The split for metropolitan and rural communities may be due
to overly congested roadways for metropolitan communities and very few roadways for rural
communities. From these results, it seems that safety may be less a product of population but
more of an issue relating to other factors. The results of this question are shown in Figure 73.
Similar results to this question were shown for Questions 15 and 16, indicating that there is
virtually no difference between city sizes for level of service in terms of connectivity and
efficiency. These questions simply reinforce the findings of Question 14, so the results are not
presented.
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Figure 73: Level of Service Ratings in Terms of Safety in Communities of Different Sizes
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19. How would you rate the motorists’ attitude towards bicyclists in your town?

The results of this question indicate that as population increases, motorist attitudes (and likely
education level) becomes more negative to bicyclists. A majority of respondents in rural areas
(45.7 percent) indicated that motorist attitudes are acceptable. The majority of respondents from
suburban (37.7 percent), mid-size (37.2 percent), and urban (53.8 percent) cities indicated that
motorist attitudes are neutral. The majority of respondents from metropolitan areas (37.8 percent)
indicated that motorist attitudes are negative towards bicyclists. This could likely be due to an
increase in the number of drivers in larger cities. However, the results of this question show that
motorist attitudes in all regions could be improved. The results of this question are shown in
Figure 74.
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Figure 74: Motorist Attitudes toward Bicyclists in Communities of Different Sizes
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24. What are the most frequently observed types of bicycle crashes in your city/region?

The majority of respondents in all communities indicated that the most common types of
accidents occur between motor-vehicles and bicycles. This reinforces the assumption that
motorist attitudes and education should be improved for all regions. The results of this question
are shown in Figure 75.
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Figure 75: Most Common Types of Accidents in Communities of Different Sizes
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3.2.2: Questions for Government Officials

The following questions are directed at government officials, including MPO officials, city
planners, planning committee members, and TXDOT employees. This section lists each question
with an accompanying analysis and a chart that shows the responses.

2. In your opinion, what is the most important factor for creating a bicycle friendly community?
Similarly to respondents in the bicycle users section, the majority of respondents from all
community sizes indicated that all of the given choices (political support, funding, culture,
strong advocacy group, and education) are important for creating a bicycle friendly community.
The results from this question reinforce the previous conclusions that there is little difference in
terms of bicycling between communities of different sizes. The results from this question are
shown in Figure 76.
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Figure 76: Important Factors for a Bicycle Friendly Community in Communities of Different Sizes
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3. In your state, who plays a major role in decision-making as to how federal funds are spent at the
regional and local level?
Unsurprisingly, the majority of respondents from all community sizes except rural areas

indicated that the MPO plays a major role in decision-making for federal funds. The majority of

respondents (77.8 percent) from rural areas indicated that the state DOT makes those spending
decisions for them. This is likely due to a lack of MPOs in smaller areas. These results seem to
indicate that perhaps the MPO is the most effective funding decision-maker for any population,
regardless of size. These results are shown in Figure 77.
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Figure 77: Major Decision-Makers for Spending Federal Funding in Communities of Different Sizes
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9. Does your city use a bicycle Level of Service to assess the performance of bicycle facilities?

The majority of respondents from mid-size cities (35.3 percent) indicated two responses: that
their city does use a bicycle Level of Service to assess the performance of bicycle facilities, or
they were unsure if their city did. Conversely, the majority of respondents from rural, suburban,
and metropolitan areas indicated that their city does not use a bicycle Level of Service. No
responses were gathered from urban cities. Because few of the responses have been different
thus far between different community sizes, it is likely that a bicycle Level of Service, whether
existent or not, has little effect on the success of bicycling in a given city. These results are
shown in Figure 78.
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Figure 78: Bicycle Level of Service in Communities of Different Sizes
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14. If there is a written bicycle plan, how often is the bicycle plan updated?

The majority of respondents from rural areas (50.0 percent) and mid-size cities (50.0 percent)
indicated that they were unsure how often the bicycle plan for their city is updated. The majority
of respondents from suburban areas (50.0 percent) indicated that the plan is updated less
frequently than every five years, and the majority of respondents from metropolitan cities (46.7
percent) indicated that the bicycle plan is updated every five to 10 years. These responses likely
indicate that a bicycle plan is relatively unimportant or underutilized in improving bicycling
conditions in mid-size cities. This is because most respondents were unsure how often the plan is
updated. Perhaps bicycle plans could be better used and more frequently updated to improve
bicycling in mid-size cities. These results are shown in Figure 79.
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Figure 79: Frequency of Updates to a Bicycle Plan in Communities of Different Sizes
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17. Does the Transportation Authority in your region employ a dedicated employee in charge of
bicycle/pedestrian issues?

The majority of respondents from rural areas (44.4 percent) and mid-size cities (41.2 percent)
indicated that they are unsure if the Transportation Authority in their region employs a dedicated
employee in charge of bicycle and pedestrian issues. Conversely, the majority of respondents
from metropolitan cities (61.1 percent) indicated that the Transportation Authority does in fact
employ such an individual. These results may indicate an advantage that larger cities have over
smaller cities. Perhaps the greater population allows the Transportation Authority to employ a
dedicated bicycle advocate. This may show that bicycling in mid-size cities could benefit from
such an individual with the local Transportation Authority. These results are shown in Figure 80.
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Figure 80: Employment by Local Transportation Authority of a Dedicated Bicycle Employee in Communities of Different Sizes
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24. Would you attribute your city’s success in bicycle planning to? (check all that apply)

The majority of respondents for all city sizes indicated that the two biggest factors for a city’s
success in bicycle planning are a strong commitment to bicycling by the local government and
active outside advocates. Because these two choices are common to the majority of respondents
from all community sizes, it can be assumed that these two forms of support should always be
sought when planning for bicycling in a region. The results of this question reinforce the earlier
findings from the first analysis section. These results are shown in Figure 81.
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96



Chapter 4: Results

This section discusses many of the findings of the analysis of this survey. These discussions are
split between the two analyses performed and between the sections for bicycle users and
government officials. The constraints and limitations of these findings will are also discussed.

4.1: Analysis of Success Results
This section discusses key findings from the analysis of success rates. The results are split into a
section of questions for bicycle users and a section of questions for government officials.

4.1.1: Findings from Questions for Bicycle Users
This section discusses the major findings from the questions for bicycle users. It also lists the
corresponding survey questions from which these conclusions were drawn.

4.1.1.1: Safety is the Primary Concern for Bicyclists

Numerous questions in this section deal directly with safety or other factors with implications on
safety. It became apparent during the analysis that safety is the primary concern for bicyclists.
The results indicate that safety is a good measure of bicyclist comfort, which in turn indicates the
success rate of a community in terms of bicycling. The questions that most directly relate to
these conclusions are 6, 7, 8, 9, 10, 11, 12, 13, 14, 19, 21, 22, 23, 24, 25, 26, and 27. The major
issues related to safety are:

e Communities with safer bicycling conditions are considered more comfortable, and
therefore more successful.

e Unsafe roadway conditions i the primary discouraging factors for most bicyclists. When
bicycling conditions become safer, bicyclists are more comfortable traveling greater
distances and at higher speeds. Bicyclists who are more comfortable are also more likely
to use a bicycle for commuting rather than just recreation.

e Bicycle lanes and designated bicycle paths are typically considered safer than shared use
paths, and lead to greater bicyclist comfort.

e Better education of motorists and greater promotion of bicycling can result in safer
conditions for bicyclists, increasing their comfort level. The majority of bicycle-related
accidents involve collisions with motorists, so cities that perform better at studying and
learning from bicycle accidents help create safer conditions and raise the overall comfort
level.

4.1.1.2: Community Size

The size of the community has some effect on the overall comfort level of bicyclists. The
questions that most directly relate to these conclusions are 1 and 2. Respondents in mid-size
cities and urban areas typically rate their communities as more comfortable. This could be due to
a better mix of funding and population size. Metropolitan areas are typically seen as less
comfortable because of their large size.

97



4.1.1.3: Other Factors That Lead to Increased Success Rates
The following factors also impact the success level of bicycling in a community. The questions
that most directly relate to these conclusions are 4, 5, 15, 16, 17, 18, and 20.

e Communities with a higher comfort level rate their communities higher in promoting
bicycling.

e Better connectivity leads to higher success and comfort levels.

e More efficient roadway designs lead to higher success and comfort levels.

e Better media use leads to higher success and comfort levels.

e Bicyclists being given more rights and responsibilities correlates to a higher success rate.

¢ Political support, funding, culture, strong advocacy group, and education are all very
important in creating a bicycle friendly community.

4.1.2: Findings from Questions for Government Officials
This section discusses the major findings from the questions for government officials. It also lists
the corresponding survey questions from which these conclusions were drawn.

4.1.2.1: Local Government Agencies Are More Effective at Promoting Bicycling

The results of numerous questions indicate that local government agencies are more effective at
supporting bicycling and providing a comfortable and successful environment than are larger or
outside government agencies. The questions that most directly relate to these conclusions are 1,
6, 18, 24, and 26. The major issues relating to local agencies are listed below:

e The most successful bicycling communities attribute success to local government support
and active promotion of bicycling.

e Regional transportation planning seems to be the most effective source of funding for
bicycle projects.

e Bicycling is not usually given dual support in a state's long-term transportation plans, so
local government agencies have to provide the necessary support for bicycling.

4.1.2.2: MPOs Are Most Effective When Making Funding Decisions but Often Ineffective Otherwise
Numerous questions showed that successful communities often rely on MPOs to make critical
funding decisions and demonstrate flexibility in spending, but they can count on their MPQOs for
little else. This could be an indication that MPOs are capable of being effective at supporting
bicycling but currently lack the necessary focus or ability to provide direct support. The
questions that most directly relate to these conclusions are 3, 4, 5, 13, 14, 15, 16, and 20. The
major issues relating to MPOs are listed below:

e MPOs are effective at making funding decisions.
e MPOs either do not have written bicycle plans or do not use them effectively.
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A bicycle advocate in an MPO could lead to success in communities but may not be very
effective in current uses.
MPOs often do not account for bicycling in their travel demand forecasting models.

4.1.2.3: More Successful Communities Are Active in Improving Bicycle Conditions

Success in bicycling communities often accompanies active maintenance and support in a city.
The questions that most directly relate to these conclusions are 10, 19, and 22. The major issues
relating to active maintenance include:

The most successful communities actively maintain and manage their bicycle structures.
The most successful communities have numerous bicycle projects planned for the future.

4.1.2.4: Other Key Findings

The following list of findings are important, but cannot be grouped together under one category.
The questions that most directly relate to these conclusions are 2, 7, 8, 9, 11, 12, 17, 21, 23, and
25. These miscellaneous findings are listed below:

Political support, funding, culture, strong advocacy groups, and education are all
important for creating a bicycle friendly community.

Funds from Transportation Enhancements seem to be used most often by the most
successful communities.

Bike lanes are the most frequently used structures in successful communities because of
their higher perceived safety.

A Level of Service for evaluating bicycling is not used very frequently in successful
communities, so it may not have much impact on the success of bicycling in a
community.

Successful cities typically have an active bicycle committee.

Specific law enforcements to protect bicyclists can result in higher success rates.

Local Transportation Authorities may or may not have dedicated bicycle employees.
Therefore, these employees may be largely ineffective at improving bicycle success.
The most successful communities use media involvement and workshops/courses as the
primary means to promote education of bicyclists.

Funding is the major barrier to successful bicycle implementation.

There is a direct correlation between perceived comfort level and success rate. This
validates the assumption upon which this analysis was performed.

4.2: Analysis of Community Sizes
This section discusses key findings from the analysis of success rates. The results are split into a
section for questions for bicycle users and a section of questions for government officials. Many
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of the findings from this analysis reflected earlier findings from the first analysis, so this section
focuses on the key findings from this section.

4.2.1: Findings from Questions for Bicycle Users
This section discusses the major findings from the questions for bicycle user. It also lists the
corresponding survey questions from which these conclusions were drawn.

4.2.1.1: There Are Few Differences between City Sizes for Bicycle Users

The results of this analysis indicate that there is virtually no difference for bicyclists in terms of
city size. Most of the issues and solutions pertinent to one city size are still relevant to most of
the others. Therefore, it is likely that planners in mid-size cities can apply lessons from other
cities, regardless of size, to improve bicycling conditions in mid-size cities. The questions related
to this finding are 3, 5, 14, 19, and 24.

4.2.1.2: There is a Difference in Comfortable Bicycling Distance

The results seem to indicate that bicyclists in larger cities are more comfortable bicycling greater
distances. Although this could be for a variety of reasons, it is likely that this is due to either
better connectivity or availability of bicycle facilities, or due to different reasons for bicycling,
such as commuting. Whatever the cause, it is likely that bicyclists in mid-size cities would be
more comfortable bicycling longer distances if conditions improved for them. The question
related to this finding is 10.

4.2.1.3: Motorist Attitudes are Generally Negative and Seemingly Worsen with Population Increase
Except in very small cities, the majority of all bicyclists, regardless of city size, indicated that
motorist attitudes towards bicyclists are either neutral or negative. The attitudes also seem to
worsen as population increases. This is likely due to a lack of education for motorists in larger
cities because of the sheer number of drivers. Therefore, mid-size cities should work harder to
improve motorist education. The questions related to this finding are 19 and 24.

4.2.2: Findings from Questions for Government Officials
This section discusses the major findings from the questions for government officials. It also lists
the corresponding survey questions from which these conclusions were drawn.

4.2.2.1: There Are Few Differences between City Sizes for Government Officials

Similarly to the results of the analysis of the questions for bicycle users, the results of the
questions for government officials showed that there are very few differences between cities of
different sizes in terms of bicycling. As previously asserted, it is likely that planners in mid-size
cities could adopt successful strategies from other cities, regardless of size, to improve bicycling
conditions. The questions related to this finding are 2, 3, and 24.

4.2.2.2: Level of Service Likely Has Little Effect on Success in Mid-Size Cities

Although respondents in mid-size cities indicated that they often do use a bicycle Level of
Service to measure success, it is likely that this actually has little impact on the success rate. This
is because the majority of respondents from the other cities indicated that they do not use one,
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and yet all the city sizes indicated similar levels of success. Therefore, a bicycle Level of Service
should not be relied on to measure or improve success. The question related to this finding is 9.

4.2.2.3: It is Likely That a Bike Plan is Underutilized in Mid-Size Cities

There were discrepancies between the frequencies of how often a Bike Plan is updated, although
it is possible that larger population centers tend to update their plan less often. However, this
difference likely indicates that Bike Plans are often underutilized, especially in mid-size cities.
Perhaps, if the Bike Plan was updated more often, it could be used more effectively to improve
conditions in mid-size cities. The question that relates to this finding is 14.

4.2.2.4: A Dedicated TA Bicycle Advocate May Be An Advantage of A Larger Population

Although it is unclear whether or not a dedicated bicycle advocate employed by a Transportation
Authority can improve bicycling conditions, it does seem that having such an employee is an
advantage that larger population centers have over smaller ones. Such an employee could
possibly aid the success rate of bicycling in a community, so it may be beneficial for planners in
mid-size cities to ensure that they can have the support of such an individual. The question
related to this finding is 17.

4.3: Constraints and Limitations

This section discusses the constraints on data and limitations of the findings for both analyses.
The primary concern with the data is that not all respondents answered every question. Because
the cross-referenced question, "Overall, bicycling in your community is?" originally appeared in
the bicycle users section, only approximately 10 percent of the respondents in the government
officials section answered this question. Therefore, the number of responses that could be cross-
referenced in the government officials section was significantly lower than in the bicycle users
section. This could have resulted in a decrease in reliability for the results of the government
officials section when compared to the bicycle users section. Similarly, the cross-referenced
question “What is the population of your community?” originally appeared in the bicycle users
section, so the government officials data had similar shortcomings. Additionally, no respondents
to this cross-referenced question indicated that they were a government official from an urban
city, so a good comparative analysis of urban areas could not be performed. However, some clear
implications could probably still be drawn, so the data and above conclusions should not be
ignored.
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Chapter 5: Best Practices in Bicycle Planning

Although bicycle plans can be less important for developing successful bicycling in a community
than other factors, they can still be used as effective tools for focusing on important topics and
creating a cohesive picture of proposed improvements. This section summarizes known
strategies and policies for bicycle planning as well as making recommendations for bicycle
implementation in mid-size cities based on the gathered data. Much of this section is modeled on
the 2009 City of Davis Bicycle Plan due to the success in bicycling that Davis has experienced.
Aspects of Bike Plans, effective strategies for implementation, and recommendations for
improvement are highlighted below.

5.1: Aspects of Bicycle Planning

There are numerous aspects that encompass an effective bicycle plan, and it is important to cover
all necessary issues when writing such a plan. Bicycle plans should cover historical overviews of
bicycling (especially in the region being addressed), policies to be implemented, projects to be
conducted, financing, and engineering needs (City of Davis, 2009). These sections will create
both an understanding of how bicycling has developed in a community and provide direction for
how bicycling can be improved.

5.1.1: Historical Overview
This section is important for addressing the development of bicycling in a particular community.
Relevant topics to be addressed in this section include:

e Basic overview of community, including population
e Relevant data of bicycle ridership and support

e Relevant progress made in bicycling

e Awards and recognitions

Providing these data should demonstrate how bicycling has become a pivotal aspect of
transportation in a particular region and show the need for continued progress.

5.1.2: Policies to be Implemented

This section will demonstrate the need for continued improvement and highlight the policies and
actions that will accomplish the desired level of improvement. It is critical to list tangible goals,
such as increasing safety, and include related objectives that will allow the goals to be met.
These goals and objectives should be relevant and achievable. An effective strategy used by the
City of Davis in 2009 was to list the City’s goals as a list of six “Es” that will improve bicycling;
this was both an effective marketing tool and informative, demonstrating the City’s desire to gain
support from the public and focus on relevant issues. The six “Es” include (City of Davis, 2009):

e Equity
e Education
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e Encouragement
e Engineering

e Enforcement

e Evaluation

These topics provide focus to Davis’s bicycle plan and demonstrate the various factors of
bicycling to be improved. They are an effective model for other bicycle plans.

5.1.3: Projects to be Conducted

This section will list relevant projects that the city is conducting or will conduct in order to
improve the condition of bicycling. It is necessary to include these projects as concrete evidence
of support for bicycling and to keep the plan focused to achieve the tangible goals previously
established. Completion of these projects is an effective way to measure the success and efficacy
of a bicycle plan.

5.1.4: Financing

As previously established in the Results section of this report, improvements in bicycling cannot
be achieved without proper funding. It is important to list sources of funding to ensure that
resources are used to maximum efficiency. However, the sources of financing must be realistic in
order to achieve the desired goals, and extra financing should continually be sought.

5.1.5: Engineering Needs

This section should include relevant maps, figures, and specifications. These details will help
ensure that the plan is being implemented effectively and that required engineering needs are
being met. Sound engineering should always be practiced.

5.2: Recommendations

This section highlights recommendations based on the results gathered from the survey analysis.
These recommendations should be integrated implicitly or explicitly with the various sections of
the bicycle plan and should help provide a clear direction to meet the needs of a community.
These recommendations are targeted specifically at mid-size cities. Mid-size cities have
numerous advantages, including effective sources of funding, a substantial but not excessive
population, and local control. Mid-size cities should use these advantages to apply in the
following recommendations.

5.2.1: Bicycle Plans Should Be Used More Effectively

The data suggest that mid-size cities underutilize bicycle plans. This could be a result of poorly
structured or poorly focused plans. Mid-size cities should carefully develop bicycle plans to
access the numerous advantages of their population sizes and focus improvements to bicycling. It
is likely that bicycling could be significantly improved if bicycle plans were used more
effectively.

104



5.2.2: Local Government Agencies Should be Responsible for Developing a Plan

The data suggest that local government agencies are the most effective entities for improving
bicycling conditions and providing a comfortable bicycling environment in a city. Therefore,
mid-size city governments should take advantage of their size and build a focused plan that
addresses the needs of bicycling in the community without yielding to external influences. This
will provide a more focused and relevant bicycle plan and likely produce tangible results.

5.2.3: Local Government Agencies Should be Responsible for Financing

The data suggest that the most effective source of financing is regional transportation planning.
Therefore, mid-size city governments should attempt to effectively use and secure this source of
funding, rather than relying on external sources. This will ensure that improvements are relevant
to the city’s goals for bicycling. It may be beneficial to coordinate efforts with an MPO to make
funding decisions. However, influence from the MPO should be limited in order to maintain the
local focus on bicycling.

5.2.4: Mid-Size Cities Should Effectively Promote Bicycling

Mid-size cities are capable of effectively using various sources, including the media and
workshops, to effectively promote bicycling. The city government should make every effort to
promote bicycling, as this will likely increase education levels of both motorists and bicyclists,
thereby increasing safety. Safety is the primary concern of bicyclists, so promotion should not be
overlooked.

5.2.5: Mid-Size Cities Should Be Vigilant in Following the Plan

The data suggest that cities that actively seek to improve bicycling produce more successful
bicycling communities. One way to stay active in implementing bicycling is to adhere to a well-
developed bicycle plan. It is likely that as goals and objectives are met, the overall state of
bicycling in a community will improve. This in turn will likely bolster efforts to continue
improving. Therefore, mid-size city governments should follow well-developed plans and
constantly seek to improve bicycling conditions.

105



106



Chapter 6: Conclusions

The purpose of this analysis was to synthesize success stories to create a clear picture of what
makes certain bicycling communities successful. After analyzing the cross-referenced responses
to the survey, the research team believes that it has found several key factors that relate to
improved success rates for bicycling in various communities. This conclusion is supported by the
fact that Question 23 of the government officials section validated the initial assumption that
bicyclist’s comfort directly correlates to community success rate. Although numerous factors
take part in creating success, perhaps the two most important factors are safety and local
government support. Without safe roadway design conducive to bicycling and support from a
local government agency that promotes and supports bicycling, it is very likely that communities
will not be able to establish successful bicycling environments. However, according to Question
3 of the bicycle users group section, approximately 56.7 percent of bicyclists rate their
community as acceptable but needing some improvement. This shows that bicycling is
progressing as a viable mode of transportation in this country, and that by paying attention to the
key factors for increasing bicycle user comfort, more communities can become successful
bicycling communities. Additionally, it was found that there is little difference in bicycling
between different sizes of communities. Therefore, the same practices and principles used to
improve bicycling in a rural community or a metropolitan center can be applied to a mid-size
city.
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Appendix

The original form of the survey is shown below.
QUESTIONS FOR THE BICYCLE USERS

1. How would you describe your community?
Metropolitan
Urban
Suburban
Rural
o College-community
2. What is the population of your community?
0 Less than 50,000
o 50,000-100,000
o 100,000-300,000
o 300,000-500,000
0 More than 500,000
3. Overall, bicycling in your community is
o Joyful and pleasant
0 Acceptable but needs some improvements
o Not satisfactory and needs lots of improvements
o Extremely dangerous and not acceptable at all

O O O O

4. On a scale from 0 to 10 (with 10 being the best), how would you rate your community’s

efforts to promote bicycling?

5. Inyour opinion, what is the most important factor for creating a bicycle friendly

community?
o Political support
Funding
Culture
Strong advocacy group
Education
All above
0 Other (specify)

O 0O 0O oo

6. The most common reason for you to make a trip by bicycle? (check all that apply)

o Commuting to and from work
o Commute to and from school
o Shopping

O Recreation



(0]
o

Physical fitness
For sport or competition

7. Which of the following problems associated with bicycling have you observed in your
community? (check all that apply)

(0}

O OO0 OO0 o o0 o

Roadway design features unfriendly to bicyclists
Lack of signs and markings

Bicycle paths not properly maintained
Insufficient coverage of bike routes
Discontinuity of bike paths

Lack of bicycle facilities in recreational areas
Risky motorist attitude

Need for public education

Other (specify)

8. Rank the factors that may encourage you to use a bicycle more often.

O OO0 OO o o0 o

Safer road conditions

Bicyclist-friendly design of roadways and intersections

Better bicycle friendly facilities at destinations (racks, lockers, showers etc.)
Less traffic

Less heavy vehicles

Better attitude from motorists

Lower motor vehicle speed limits

Improved continuity and accessibility of bicycle network

9. Rank the following factors that discourage you from cycling more often in your
community.

o
o
o
(0}
o
o

(0]

Road safety

Lack of transit connections

Roadway design features not friendly to bicyclists (e.g., lack of bicycle lanes,
street lighting, markings and signs etc.)

Terrain

Distance to destinations

Lack of facilities at destinations

Climate (wind, rain etc)

10. What is a comfortable distance for you to commute by bicycle under current roadway
condition and availability of bicycle facilities in your city?

(0}
o
o
o
o

Up to 2 miles

Up to 5 miles

Up to 10 miles

Up to 20 miles
More than 20 miles

11. What is a comfortable distance for you to commute by bicycle if your city’s infrastructure
and overall environment is more bicycle friendly?
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O O 0O o0 O

Up to 2 miles

Up to 5 miles

Up to 10 miles

Up to 20 miles
More than 20 miles

12. If designated/signed bike routes are available, you would consider bicycling on the streets
and highways with a posted speed limit of

(0]

O O 0O o0 O

30 mph or lower
35 mph
40 mph
50 mph
60 mph
Any speed limit

13. If shared lanes (wide lanes shared by autos and bicycles) without signs are available, you
would consider bicycling on the streets and highways with a posted speed limit of

(0]

O O OO0 O O

30 mile/hour or lower

35 mph

40 mph

50 mph

60 mph

Any speed limit

I don’t like to use shared lanes for bicycling at any posted vehicle speed limit

14. How would you rate the level of service provided to bicyclists by the existing roadway
network in your town in terms of safety?

o
o
o
o

Poor
Acceptable
Good
Excellent

15. How would you rate the level of service provided to bicyclists by the existing roadway
network in your town in terms of connectivity?
o Poor
0 Acceptable
o Good
o Excellent
16. How would you rate the level of service provided to bicyclists by the existing roadway
network in your town in terms of efficiency?
o Poor
0 Acceptable
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o Good
o Excellent
17. Is media effectively used in your community in promoting safe bicycling?
O Yes
o No
0 Somewhat
o Don’t know
18. Does your community have any of the following activities? (check all that apply)
Bike month/Bike week
Bike to work
Bike to school
Other (specify)
None
Not sure
19. How would you rate the motorists’ attitude towards bicyclists in your town?
Positive
Acceptable
Neutral
Negative
o Extremely Negative
20. As a bicyclist, do you think that you are given the same rights and responsibilities as a
motor vehicle operator in your community?
O Yes
o No
o Notsure
21. What are your concerns with respect to safety when cycling? (Check all that apply)
o Riding at intersection areas
Volume of surrounding traffic
Speed of surrounding traffic
Number of heavy vehicles in surrounding traffic
Security
0 Other
22. Do you encounter any of the following problems with motorists while riding your bicycle?
(check all that apply)
o0 Driving too close to you and pushing you off the road
o0 Making turns in front of you or cutting you off
0 Not seeing you on your bike
o0 Unfriendly honking
23. Is there high incidence of bicycle related accidents in your city?
O Yes
o No

O O 0O O O O

O 0O oo

O O 0O O
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o Don’t know
24. What are the most frequently observed types of bicycle crashes in your city/region?
o0 Bicyclist losing control
Bicyclists running into each other
Motor-vehicle and bicycle crashes
Opening of parked car doors
Bicyclists and pedestrian crashes
Bicyclists and animal crashes
Other (specify)
25. How would you rate your city’s effort in terms of examining and learning from bicycle
related crashes and injuries?
o Poor
0 Average
o Good
o0 Excellent
26. Within the intersection area, rank the most risky/dangerous maneuver for bicyclists?
0 Through movement
0 Left-turn
0 Right-turn
o Sidewalks
27. Based on your experience, rank the most risky/dangerous places for bicyclists?
o Signalized Intersections
Un-signalized Intersections
Roundabouts
Rural highways
Urban arterials
Ramp terminals
Others (specify)

O O O o0 O O

O O 0O O 0O o
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QUESTIONS TO MPO/STATE DOT/LOCAL GOVERNMENT OFFICIALS

General Information
. Are you employed with

o State Department of Transportation
Metropolitan Planning Organization

Transit Agency

Local government agency

Other (specify)

O O 0O O

In your opinion, what is the most important factor for creating a bicycle friendly
community?

o Political support
Funding
Culture
Strong advocacy group
Education
All above

0 Other (specify)
In your state, who plays a major role in decision-making as to how federal funds are spent
at the regional and local level?

o State DOT

o MPO

0 Other (specify)

0 Unsure
Does your state have a sub-allocation scheme that gives flexibility to MPOs to control
some of the federal transportation funds to address their needs?

0 Yes

o No

0 Unsure

0 My opinion (specify)
Under the existing scheme for allocation of federal transportation funds, is the MPO in
your region able to reflect community intent in its approach to bicycle and pedestrian
projects?

O Yes

o No

0 Unsure

0 My opinion (specify)
In your region, financial support for bicycle projects is achieved through?

0 Regional transportation planning

o Individual project applications to the state administrated transportation program

O O 0O o0 O
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0 Other (specify)
7. Which of the following programs are most often used for funding bicycle projects?
o Transportation Enhancements
o Congestion Mitigation and Air Quality
o Safe Route to School
0 Other (specify)

Infrastructure:

8. Which of the following are provided in your region/city? (check all that apply)
0 Bike lanes
Wide curb lanes
Signed shared roadway
Paved shoulders
Colored bike lanes
Bike boxes
o0 None of the above
9. Does your city use a bicycle Level of Service to assess the performance of bicycle
facilities?
O Yes
o No
0 Unsure
10. Is there a program in your region/city to actively manage and maintain bike routes?
O Yes
o No
o Unsure
11. Does your community have an official bicycle and pedestrian interest group that gets
involved in enhancement, provision and use of bicycle facilities?
O Yes
o No
0 Unsure
12. Does your state/city have specific law enforcements to protect the bicyclists?
O Yes
o No
0 Unsure

O O 0O o0 O
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13.

14.

15.

16.

17.

18.

19.

20.

Planning:

Does the MPO in your region have a written bicycle plan?
O Yes
o No
0 Unsure
If there is a written bicycle plan, how often is the bicycle plan updated?
0 Lessthan every 5 years
5-10 years
10-15 years
15-20 years
Unsure
Does the bicycle plan include any measures to evaluate the progress of plan
implementation?
O Yes
o No
0 Unsure
Is there anyone who is an active advocate of bicycle/pedestrian programs in the MPO’s
(local government) policy-making body?
O Yes
o No
0 Unsure
Does the Transportation Authority in your region employ a dedicated employee in charge
of bicycle/pedestrian issues?
0 Yes
o No
0 Unsure
In your opinion, is bicycling given due consideration in the state or region’s long-range
transportation plans?
O Yes
o No
o0 Not Sure
Does your city/region have any plans to enhance bicycle facilities in the near future?
0 Yes
o No
o Plan is being implemented
o0 Notsure
Does the MPO in your region account for bicycling in its travel demand forecasting
model?
O Yes
o No
0 Unsure

O 0O oo
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Education:

21. Does your city/region have any of the following resources to promote education of

bicyclists?
o Bicycle driver’s manual
o0 Bicycling-specific website
0 Media involvement
0 Workshops, courses
o0 Interactive bicycle maps
o0 Social networking communities
0 Other (specify)

22. In the past five years, how many projects have been conducted towards better
accommodation of bicycling in your community?

(0]

O O 0O O

Many
Some

Few

None

Don’t know

Others:

23. What is your opinion with respect to bicycle planning, implementation, and maintenance
in your community?

(0}
(0}
(0}

Successful
Unsuccessful
Not sure

24. Would you attribute your city’s success in bicycle planning to (check all that apply)

o

O O O o0 O O

(0]

Flexible funding policy

Strong commitment to bicycling by local government
Active outside advocates

Active policy makers

Others

I don’t consider it a success

No bicycle plan

Not sure

25. In your opinion, what are the major barriers for planning and implementation of bicycle
projects in your community? (check all that apply)

(0}

O O 0O o0 O

Lack of funding
Culture
Lack of government support
Lack of public support
Insufficient bicycle demand
Other (specify)
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26. In your opinion, the efforts of your local authority (City/MPO/State) towards promoting
bicycling in your community is
o Sufficient
o0 Not sufficient
0 No efforts taken
o Don’t know
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