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Introduction 

It has been noted around the United 
States that simply building bicycle 
infrastructure (bike routes, lanes, 
and shared use paths) is not 
enough to substantially change the 
behaviors of travelers and not 
nearly enough to get more of them 
riding instead of driving. Building 
bike facilities is important, but so is 
teaching people how to ride safely 
and encouraging them to do so for 
their utilitarian trips to work or 
shopping. It is also important for 
law enforcement to understand the 
importance of making sure that all 
cyclists and motorists follow the laws 
and share the roads safely. These concepts are known 
as the 5 E’s of bicycle planning. They include 
Education, Encouragement, Engineering, Enforcement 
and Evaluation. 

There are plenty of operational and educational factors that need to be considered in 
the creation of a successful bikeway network and a safe comfortable cycling 
environment. States and cities that take a comprehensive approach to bicycle 
planning and implementation are really making a difference in the quality of life for 
cyclists. Unfortunately, it appears that Kansas may be falling behind in its bicycling 
programs. According to the historical ranking of bicycle friendly states, Kansas 
ranked 46th on the list in 2014, whereas back in 2010 it ranked 13th on that same 
list. The recent changes made by other states to improve bicycling are noticeable 
and commendable. It is now time for Kansas and the City of Lawrence to follow that 
lead and push ahead for better cycling.  

A prominent issue discouraging bike ridership is that people do not feel safe riding on 
our streets. This study will start to explore that issue by analyzing the bicycle crash 
data, and investigate the perceptions people have about cycling safety based on 
responses to an online survey put out by the Lawrence - 
Douglas County Bicycle Advisory Committee.  

The study explores what makes the perception of bicycling 
safer. It evaluates the improvements and programs 
implemented in Columbia, Missouri as part of The Non-
motorized Transportation Pilot Program.  

Figure 1:Intersection Downtown Lawrence- 7th& New 
Hampshire 

“Bikeability” – a term 
defined as the cities 
suitability for bicycling. 

 

Figure 2: BAC Logo 

http://www.fhwa.dot.gov/environment/bicycle_pedestrian/ntpp/
http://www.fhwa.dot.gov/environment/bicycle_pedestrian/ntpp/
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This study will explore “bikeability” as an assessment of the entire bikeway-network 
in terms of the perceived safety, ability and convenience to access important 
destinations. The Sunflower State is not going to be thought of as a bike-friendly 
place if more is not done to address the problems of cycling in Kansas, and that 
starts with an objective identification of the issues keeping people off their bikes and 
in their cars.  

Social, cultural and ethnographic factors are also important for this study, to be able 
to address which changes can be performed to change the common 
misunderstanding that bicycles and motor vehicles cannot share the road. Likewise, 
considerable evaluation of these factors and examining solutions to the problem on 
how to get the professor, the student, the businessman in a suit, and the parent 
toting children to discover the benefits and joy of cycling. Getting those who 
currently drive their personal automobile to get on the bicycle to go to work, to the 
bank, to visit the library and go to the grocery store will be important to the success 
of developing the bicycle network. This is performed by identifying the individual’s 
perception about the barriers regarding the use of bicycles as a mode of transport. 
The literature presents a large set of factors that individuals may consider possible 
barriers to cycling, including: travel time, stress, too much traffic, perception of 
insecurity, lack of physical fitness, personal factors (e.g., lack of time), necessity of 
traveling at night, inconvenience, lack of adequate infrastructure for cyclists, climate 
factors and topography. There are a plethora of approaches and programs to address 
these factors at a city level. 

Government support at the Federal, State, and local level is critical to guarantee that 
the transportation system accommodates bicycling and walking. Whereas individuals 
and private organizations can accomplish much in increasing public awareness, 
identifying needs, etc., the creation of a bike infrastructure is primarily a 
responsibility of government. The responsibility for the development of a bicycle 
friendly community lies with the community; no one organization can do it alone. 
Policy changes that advocate for cycling promotion are regarded as very important 
for healthier transport and a more sustainable mobility is based on the connection of 
factors affecting bicycle use (Pucher et al., 2010).  

The perception of not feeling safe riding on the streets with automobile traffic is 
mentioned as a barrier to cycling in the Countywide Bikeway System Plan produced 
by the Lawrence - Douglas Metropolitan Planning Organization (L-DC MPO) in 2013. 
This safety focused bicycle study will complement that Countywide Bikeway Plan and 
other MPO planning products (Transportation 2040 Plan, etc.). These studies depict 
the community desire for more multimodal transport throughout Douglas County. 
This bike safety study will also be timely since the USDOT is scheduled to create 
performance measures, under the Moving Ahead for Progress in the 21st Century 
Act. These performance measures will include traffic safety measures, which will 
need to be incorporated into the transportation planning process. 

http://www.fmcsa.dot.gov/mission/policy/map-21-moving-ahead-progress-21st-century-act
http://www.fmcsa.dot.gov/mission/policy/map-21-moving-ahead-progress-21st-century-act
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Background 

Cycling is increasingly recognized as a clean, sustainable mode of transport and an 
essential part of an inter-modal plan for sustainable travel (OECD, 2004). In the 
United States, however, the bicycle has traditionally been marginalized as a form of 
transportation as cities develop and sprawl outward. These impacts have caused 
bicycling to disappear as a method of transport, and instead left it primarily as 
instrument to exercise/recreation. The decrease of bike use has led to motorist’s 
perception that they are not required to safely share the road with cyclists, not to 
mention the cyclist’s knowledge of proper bike etiquette and safety.  

As concerns arise about climate change and congestion in major cities of the US, 
many American cities are looking at the bicycle as part of a solution to transportation 
issues. It is time for city planners, engineers and the public to push towards this 
purpose. Cities around the United States have already started developing 
comprehensive bike plans in efforts to increase bike usage. Certainly, cycling is not 
the solution for urban-related problems moreover global warming, but it has healthy 
effects through higher physical activity and positive environmental impacts (Akar and 
Clifton, 2009). 

The success of these programs has one common denominator, the perception of how 
safe it is to bicycle, the most common factor impeding potential cyclists (FHWA 
1995: 13). It is also reliant to the bikeability of a city, in other words the connectivity 
of the bikeways and where they lead. A good way cities have to measure the 
bikeability of their system is by the amount of trips done by women and children. 
Several studies show that women are more sensitive to cycling dangers than men 
(Baker, 2009; Geddes, 
2009; Pucher et al., 
2010a). From 2001 to 
2009, the percent of all 
bike trips in the USA 
made by women fell from 
33 percent to 24 percent. 
In fact bicycling has 
declined in persons 
younger than 16, from 
56 percent in 2001 to 39 
percent in 2009.This is 
an alarming fact for cities 
across the United States, 
for this reason change 
has to come now. 

  

Figure 3: Emily Finch powers her seven-person family vehicle down 
SE Clay Street.   (Photos©J.Maus/BikePortland) 
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In an effort to promote active transportation, Congress funded the Nonmotorized 
Transportation Pilot Program under the 2005 federal transportation bill (SAFETEA-
LU). The sole purpose of the pilot program was to fund communities so they could 
develop active transportation infrastructure with supporting educational programs. 
More infrastructure dedicated to commuters in non-motorized vehicles, makes more 
people use the bicycle as a form of transportation. Not only making improvements in 
infrastructure but also better combining land use and transportation initiatives 
allowing residents to live closer to a variety of destinations, making cycling an 
effective choice of transportation. 

Four pilot communities were awarded $25 million each through this pilot program. 
This thesis will evaluate the efforts performed by Columbia, Missouri. Out of the four 
pilot communities Columbia is topographically and demographically similar to 
Lawrence, Kansas. This study will explore how the improvements in bicycle parking, 
on-street and off-street infrastructure projects, and the implementation of outreach, 
education, and marketing impacted the community. In doing so, this study hopes to 
identify which programs should be used as models to apply in Lawrence. 

 

 

 

 

 

 

 

 

Figure 4: Intersection on 6th & Rockledge- Lawrence, KS 

http://www.fhwa.dot.gov/environment/bicycle_pedestrian/ntpp/
http://www.fhwa.dot.gov/environment/bicycle_pedestrian/ntpp/
http://www.fhwa.dot.gov/safetealu/
http://www.fhwa.dot.gov/safetealu/
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The Nonmotorized 
Transportation Pilot Program 
(NTPP) 

The Nonmotorized Transportation Pilot 
Program, established in the Safe, 
Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for 
users (SAFETEA-LU) provided 
approximately $25 million each to four pilot 
communities (Columbia, Missouri; Marin 
County, California; Minneapolis area, 
Minnesota; and Sheboygan, Wisconsin) for 
pedestrian and bicycle infrastructure and 
nonmotorized programs. A fifth community 
was chosen as a control community to 
serve to identify external factors that 
contribute to nonmotorized transit use, like 
gas prices. This program sought to 
“demonstrate the extent to which bicycling 

and walking can carry a significant part of the transportation load, and represent a 
major portion of the transportation solution, within selected communities” (NTPP 
report 2014,1). Each community developed its own set of program priorities and 
approach to implementation due to their unique geographic and demographic 
contexts. 

The pilot communities and the Federal Highway Administration (FHWA) created 
working groups to coordinate the implementation of the program and develop a 
common methodology for data collection and analysis. These working groups are: 

 GetAbout Columbia, by Pednet (Non-profit) 

 WalkBikeMarin, by Marin County Department of Public Works (Government) 

 Bike/Walk Twin Cities, by Transit for Livable Communities (Non-profit) 

 NOMO, by The Sheboygan County Planning and Conservation Department 
(Government) 

This research concentrates in the efforts performed by GetAbout Columbia; these are 
summarized in detail in Chapter 3.  

 

 

 

 

Figure 5: NTPP Report May 2014 

http://www.fhwa.dot.gov/safetealu/
http://www.gocolumbiamo.com/PublicWorks/GetAboutColumbia/documents/NTPP2014report.pdf
http://www.gocolumbiamo.com/PublicWorks/GetAboutColumbia/documents/NTPP2014report.pdf
http://www.gocolumbiamo.com/PublicWorks/GetAboutColumbia/
http://www.walkbikemarin.org/
http://www.bikewalktwincities.org/
http://www.nomosheboygancounty.com/
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Bicycle Facilities & Infrastructure 

Bikeways are one element of an effort to improve bicycling safety and convenience – 
either to help accommodate motor vehicle and bicycle traffic on shared roadways, or 
to complement the road system to meet needs not adequately met by roads. 
Facilities and programs can reassure safety and usage, the proper implementation of 
this can increase the number of trips a community has.  

Facilities that encourage bicycle usage 

 Water resistant or covered bicycle storage 

 Wayfinding – traffic signals for bicycles they can include closest landmarks, 
time to destination 

 On-street bike parking 

 Crossing islands 

 Lane reduction/reconfiguration or narrowing 

 Reducing Speed limits for shared lanes 

 Accessible showers and changing rooms in office buildings 

 Cyclovia: An event that started in Colombia, were once a month major streets 
are closed for motor vehicle traffic from 8 A.M. to 3 P.M, to encourage 
bicyclist, runners, and skaters. This provides the community with awareness 
about active transportation. 

 Neighborhood Greenways 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Cyclists wait at 6th Street and 4th Ave. 
during the Cyclovia Tucson event on April 18, 
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There are also, different types of classification of bicycle infrastructure throughout 
the world; this project will concentrate in the ones applied by the pilot communities. 
The classifications of these are based on the interaction with motor vehicles.  

Class I 
Bikeways that provide a completely separated right of way for the exclusive use of 
bicycles and pedestrians with minimized motor vehicle cross flow. 

 Greenway Trails: Paths incorporated into natural areas such as parks or 
conservation areas, along stream or river corridors, along waterfronts 
including beaches and shorelines, or along flood control levees. 
 

 Side Paths: A side path is a shared use 
path located adjacent to a street. It is 
designed for two-way use by bicyclists 
and pedestrians. Side paths may not be 
appropriate in areas of high pedestrian 
activity unless there is space to separate 
pedestrians and cyclists and to 
successfully manage conflicts. Side paths 
may also not be appropriate along streets 
with numerous driveways or intersections, 
particularly in commercial areas with high 
traffic volumes. 

 

 Cycle Tracks: A cycletrack, sometimes 
called a protected bike lane, is a bicycle 
facility that is physically separated from 
both the street and the sidewalk. A 
cycletrack may be constructed at street 
level using street space, or at the 
sidewalk level using space adjacent to the 
street. Cycletracks provide cyclists with a 
higher level of comfort compared to bike 
lanes, and are typically used on large 
multi-lane arterials where higher vehicle 
speeds exist. They may also be 
appropriate on high-volume but 
lower-speed streets. 

  

Figure 7: Example of Side Path 

Figure 8: Example of Cycletrack (Protected Bike 
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Class II 
Bikeways that provide shared use with motor vehicle traffic. 

 Bike Lanes: is a pavement marking that 
designates a portion of a street for the 
preferential or exclusive use of bicycles. Bike 
lane markings are typically dashed where 
vehicles are allowed to cross the bike lane, 
such as for right turns or at bus stops. Bike 
lanes are recommended on two-way arterials 
and collector streets where there is enough 
width to accommodate a bike lane in both 
directions, and on one-way streets where 
there is enough width for a single bike lane.  
 

 Bike Route with Paved Shoulders: Signed bike 
routes on busier roads should provide a paved 
shoulder for bicyclists to use. In addition to 
benefiting bicyclists, paved shoulders increase 
the longevity of the roadway, reduce pavement 
maintenance, provide safety benefits to 
motorists, provide additional space for 
agricultural equipment and other slow moving 

vehicles, and provide a number of other benefits 
to all users of the roadway.  
 
Sharrows: Shared lane markings (sharrows) are 
used on streets where bicyclists and vehicles 
share travel lanes. The sharrow helps position 
bicyclists and also provides a visual cue to 
motorists. On a four-lane street, sharrows 
should be placed in the outside lane. 
Sharrows are not appropriate on streets 
with speed limits greater than 35 mph. 
 
 Neighborhood Greenway/Bike Boulevards:  
A neighborhood greenway, sometimes also called 
a bicycle boulevard, is a street with low 
motorized traffic volumes and speeds designated 
to provide priority to bicyclists and neighborhood 
motor vehicle traffic. Neighborhood greenways 
may simply have signs and shared lane 
markings, or may include traffic calming 
elements including speed humps, traffic circles, 
chicanes, or traffic diverters. Neighborhood 
greenways benefit neighborhoods by reducing 
cut-through traffic and speeding without limiting access by residents. 

Figure 11: Example of a Sharrow in 
Lawrence (Naismith Drive South of 

  

Figure 9: Example of Bike Lane 

Figure 10: Example of a 
Bike Route with Paved 

 

Figure 12: Example of a 
Neighborhood Greenway / 

Bike Boulevard 
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Bicycle Safety and Understanding the Perceptions of Safety 

With an increased public policy focus on bicycling, researchers and planners are 
trying to better comprehend what motivates people to use a bicycle instead of a 
motorized vehicle. Many scientific literatures assess the factors affecting bicycle 
usage these analyze cyclist behavior depending on externalities. According to 
(Fernández-Heredia et al., 2014) there is an evident need to assess not only factors 
that can be observed but also factors related to cyclists’ emotions, feelings, and 
personal perceptions. The typical factors used to determine transport users behavior 
(cost and time) are not as significant concerning bicycle usage. To be able to 
understand cyclist behavior, an explicit approach to identifying psychosocial factors 
affecting their perceptions has to be performed. 

This information will help us understand and determine the appropriate actions that 
have to be taken to encourage bicycle use. The current problem bicycle advocates 
have is to overcome the perception that riding a bicycle is unsafe. According to the 
pedestrian and bicycle information center (PBIC) “bicyclists seem to be over-
represented in the crash data, but, there is no reliable source of exposure data as we 
don't know how many miles bicyclists travel each year, and we don't know how long 
it takes them to cover those miles.” This means that we won’t be able to understand 
the actual risk of riding a bicycle compared to other transportation modes until we 
have reliable data to analyze.  

This study will combine available literature that addresses this issue by analyzing 
socio-demographic characteristics, latent variables, and cyclist choice factor with a 
more descriptive perspective. With this purpose an Internet based survey was 
designed, and distributed in the City of Lawrence, investigating which improvements 
can be planned to meet the Moving Ahead for Progress in the 21st Century Act. 

Factors that lie under the socio-demographic characteristics are age, ethnicity, sex, 
socio-economical status, and family size. In the available literature this yield 
different results (Dill and Voros, 2007; Pucher and Buehler, 2008; Pinjari et al., 
2008). Latent variables are aimed to understand the perceptions of the users by 
creating a hypothesis from observed factors. Six latent variables relate to the 
perception towards bicycling according to (Li et al., 2013) these are: environmental 
awareness, need for flexibility, desire for economy, desire for comfort, sensitivity to 
time, and need for a fixed schedule. Choice factors are measured directly by 
retrieving information from users. These factors can be divided into those who affect 
a group of people, an individual, structural factors, and subjective factors.  

 Collective factors are related to environmental factors, which include weather 
conditions, topography, and urban form. Urban form refers to the usage of 
space in the city and the density of the population. 

 Individual factors are related to the individual trip factors, which include the 
purpose, duration or distance, and flexibility of the ride all this affect the 
decision the individual makes between using a motorized or nonmotorized 
vehicle. It is important to separate mandatory travel from leisure or 
recreational activities.  

 Structural factors are conveyed with the cities bikeability or the connectivity 

http://www.pedbikeinfo.org/
http://www.fmcsa.dot.gov/mission/policy/map-21-moving-ahead-progress-21st-century-act
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of the city’s bicycle network. 
 

 Subjective factors are the perception of risk and exercise opportunity of each 
individual. The actual risk of each facility is not correlated to the perceived 
risk of the cyclist therefore it is a determinant in the choice of alternative 
modes of transportation. 

City planners and engineers have to take account 
of all of these factors if they want to overcome the 
first and last mile challenge. Planning a system 
with Class I bikeways that connect residential 
areas to schools and business districts. This have 
to be planned and engineered to overcome the 
fear of being close to traffic, but at the same time 
be placed close enough to traffic that motor 
vehicles become aware of them (Jacobsen 2003, 
205). Peter Jacobsen’s theory suggests that by 
having more cyclists on the road, motorists will 
become more alert and safer drivers. The U.S. 
Department of Transportation reports that 
Portland, Oregon, has bike-related accidents 
inversely proportional to the number of cyclist on 
the road. This theory is inclined to having Class II 
bikeways, thus designing a system that has Class I 
bikeways visible to traffic is one of the challenges.  

Another challenge that city planners and engineers have to address is the 
connectivity issue that is created by only having one type of bikeways. This includes 
the time and distance related problems that are generated by not having bikeways 
parallel to main streets crossing the city. For this reason no healthy bike network can 
only have one type of bikeway system implemented, it needs to integrate both Class 
I & II bikeways in such a way that bikers with all comfort levels can ride on them. By 
creating joints (meeting points) in the system between both types of infrastructure, 
the individual’s comfort levels will strengthen, facilitating the first-last mile problem.  

Government and advocates have to push for additional policies to address these 
difficulties. It is suggested that the perceptions of risk can decrease by implementing 
new law that prioritizes bicyclists over motor vehicles. This can be performed in 
many different ways such as, reducing speed limits, creating and enforcing law that 
punishes reckless driving in shared lanes, between many more. Law enforcement 
contribution is essential to this cause by enforcing the laws and penalizing those 
motor vehicles that put bicyclist at risk. Employers can assume other policies that 
affect positively to ridership by offering financial or other incentives that include 
showers, lockers, and secure bicycle storage. With all this implementations in place 
education and outreach is essential to realize all the benefits bicycling will bring to 
their life and the environment.  

To address the problem of what is keeping people in their cars and off their bicycles, 
a collective effort has to be shown by not one entity but by the whole community. In 
the next chapters, the study will identify projects that worked in Columbia, MO and 
can be considered by the Lawrence community to improve its bikeability.  

First-Last mile challenge is 
used to describe the 
difficulty of getting users 
from their starting location 
to a transportation network 
or their final destination. 
The connectivity of a 
bikeway network plays a 
key factor to address this 
problem, as well as, the 
necessary infrastructure and 
facilities at the end 
destination. 
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Columbia, MO  
Similarities to Lawrence, KS 

Columbia, Missouri was chosen out 
of the four cities that are part of 
the Nonmotorized Transportation 
Pilot Program (NTPP) because it’s 
the closest representation of 
demographics and built 
environment to Lawrence. It is a 
typical university city not densely 
populated in the United States 
with a median age of 27 years old. 
A comparison of both cities in a set of specific characteristics is shown in Table 1.  
Furthermore the topography and weather is also similar, both have hills and weather 
extremes. These make Columbia a perfect city to model after, and it is reasonable to 
believe that their results could be also achieved in Lawrence. An updated map of 
Columbia’s bike map is shown in Figure 13, this map shows access points, difficult 
connections (intersections), and the type of infrastructure. 

 Columbia, MO Lawrence, KS 
Population  108,500 (2010) 87643 (2010) 
Housing Units  46,739 (2010) 37, 502 (2010) 
Jobs  72,070 (2010) 57, 974 (2010) 
Geographic Area 53 square miles (2010)  33.56 square miles (2010) 
Population Density 2,047 persons per 

square mile (2010) 
2,611 persons per square 
mile (2010) 

Sidewalks  350 miles (2005) 405 miles* (2014)  

Bicycle Lanes  28 miles (2005) 7.1 (2012)  

Shared-Use Paths  25 miles (2005) 28.3 (2012)  
Previous Bicycle / 
Pedestrian Planning and 
project Experience 

Moderate Moderate 

Key Community 
Characteristics 

College town; large 
institutional employers 

College town; large 
institutional employers 

*Excludes university sidewalks 

 

 

 

“Established by federal transportation legislation, 
the Nonmotorized Transportation Pilot Program 

provided over $25 million each to four 
communities (Columbia, MO; Marin County, 

CA; Minneapolis Area, MN; Sheboygan County, 
WI) to demonstrate how walking and bicycling 

infrastructure and programs can increase rates of 
walking and bicycling. (Nonmotorized 
Transportation Pilot Program, 2015)“ 

Table 1: Comparison of city characteristics, and 
Demographics 

http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.getaboutcolumbia.com
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.WalkBikeMarin.org
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.WalkBikeMarin.org
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.bikewalktwincities.org
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.nomosheboygancounty.com/
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.nomosheboygancounty.com/


 
 

Perceptions of Bicycle Safety in Lawrence, KS 16 
 

 

 

Implementation of funds 

To implement the NTPP program, Columbia named its pilot program GetAbout 
Columbia, which is facilitated by PedNet, an existing bicycling and pedestrian 
advocacy group. PedNet represent the opportunity for everyone in the community to 
think differently about how to get about town, and experience the benefits and 
enjoyment of walking and biking.  

The funds were committed to nonmotorized transportation projects or programs in 
the following four categories: 

 Bicycle parking  

 On-street infrastructure projects 

 Off-street infrastructure projects 

 Outreach, education, and marketing to promote walking and bicycling 
 

Figure 13: Columbia Bike Map 2014  
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In addition to these investments, the pilot communities leveraged other federal, 
State, local, and private sources to increase the program’s impact. Part of the funds 
allocated on planning, program administration, and evaluation. 

The program’s aim is less focused on creating an entirely new network but more 
improving the existing bikeway network and on getting a larger share of the 
population to use the system.  The funds were distributed in the previously 
mentioned categories as shown in Figure 14. One key factor of the approach of this 
project is the pairing of educational and promotional programs along with the 
improvement of the existing infrastructure. This approach provides stimulus toward 
behavioral change 
amongst individuals that 
tend to use their 
automobile instead of 
bicycling and walking. 
Ultimately motivate them 
to do their utilitarian 
travel by bicycling or 
walking. 

 

 

 

Data Collection and Analysis 

The ability to measure the impact of the project funding was one of the first 
challenges encountered by the work groups. The analysis and data collection for 
cycling usage has been especially marginalized because of its relatively low use. 
Given these limitations, the work groups developed a collaborative approach to data 
collection relying on directly collected data and supplementary existing State, 
national, and local data sources. 

The work groups used averages of the total two-hour weekday afternoon and 
weekend counts where available for up to three years prior to the project 
implementation for the pre-project data. Additionally the most recent data was 
averaged every three-years after project completion to provide the most recent post-
project data. The work groups did not have enough years of pre-program data to 
apply a moving average for the baseline year. The evaluation areas for the counts 
fell under the following categories: Mode Share Shift, Access and Mobility, 
Environment and Energy, and Safety and Public Health. These were performed 
following the National Pedestrian and Bicycle demonstration Project methodology, 
developed by Alta Planning and Design and the Institute of Transportation Engineers.  

16% 

40% 

42% 

2% 

NTPP allocation of funds 

Outreach, Education,
& Marketing

Infrastructure On-
Street

Infrastructure Off-
Street

Bicycle Parking

Figure 14:Columbia’s NTPP Pilot Community Investment 
Percentages by type.  

http://bikepeddocumentation.org/
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Due to challenges collecting data many of the results are based on estimates, 
particularly the mode share shift results, which are based on counts described above. 
Each community had different amount of preexisting infrastructure, the contribution 
to the overall network is relative depending on it. Additionally external factors 
contribute to the usage of nonmotorized vehicles such as weather, changing 
economic conditions, gas prices, and demographic factors.  

For this reason, the NTPP final report represents the improvements in the 
implementations of infrastructure and education. This report, as the work groups 
involved in this project recognized that the outcomes of these implementations are 
not fully attributable to the NTPP investment. Furthermore, despite all these 
uncertainties all the work groups’ analyses conclude, “over the seven-year 
measurement period, concurrent increases in active transportation and accessibility 
improvements helped reduce emissions and energy usage and improve health and 
safety” (NTPP report 2014, 16). 

 

Methodology 

Mode Share Shift 
Each pilot community conducted counts of bicyclists and pedestrians on day of the 
fall at predetermined locations every year between 2007 and 2013. According to Alta 
Planning and Design, “Studies have shown that activity levels of bicyclists and 
pedestrians may vary as much as 30 percent or more on a daily basis at the same 
location (even on sequential days).”  By averaging the activity as a three-year 
moving average, the variability of the results was addressed. The American 
Community Survey uses this method for many of its data and tables. A description of 
the model used to count mode share shift is part of The Final Report to 
Congress, The Volpe Center reviewed this model.  

According to the model estimations, bicycling as a mode share increased every year 
and driving decreased each year at estimated 12.8 percent. Bicycling in the pilot 
communities increased an estimated 44% in the 6-year period. This dramatic change 
can be partly attributed to the high density of the pilot communities compared to the 
country as a whole. An estimated 4.14 million vehicle trips were avoided in 2013 
compared to the base line year 2007, for bicycle trips alone. “In sum, an estimated 
85.1 million vehicle miles traveled were averted by nonmotorized trips between 2009 
and 2013.” About 80% of those miles were recognized to be walking trips, because 
of its high frequency. 

Access and Mobility 
“Transportation demand refers to the amount of mobility and accessibility people 
would consume under various conditions” (Todd. 2012,6). To be able to move 
physically from one place to another gives you mobility, for example the ability to 
travel between home and school, among other destinations. Accessibility is referred 
as people’s ease of mobilization to reach goods, services, activities, and destinations.  

A beautiful designed off-road facility will be useless to the bicyclist if he/she cannot 

http://www.volpe.dot.gov/
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access it because he/she has to cross a highway to get to it. Similarly, bikeways that 
do not connect neighborhoods with schools, downtown businesses or shopping areas 
will never achieve their intended purpose of nonmotorized travel. Bicycle accessibility 
in other words “Bikeability” is the assessment of the entire bikeway-network in terms 
of the perceived safety, ability and convenience to access important destinations. 
The pilot communities prioritized increasing their bikeability by analyzing various key 
community destinations and planning routes that interconnect destinations. More 
than 70 percent of the projects connect to activity nodes, including employment 
centers, schools, and park and recreation areas.  

The NTPP investment increased the ¼-Mile access to the bicycle network to 
approximately 250,000 people, 100,000 housing units, and 100,000 jobs. In 
Columbia alone the ability of having ¼-Mile access to the network bumped from 16 
to 78 percent of people, 12 to 78 percent of housing units, and from 28 to 77% of 
jobs. There was such an increase in percentage of people reached because the 
community had a relatively small preexisting network. Ted Curtis, Ped/Bike 
coordinator for GetAbout commented that they have constructed more than 60 miles 
of bike lanes.  

Environment and Energy 
Environmental benefits are associated with Mode Share Shift, by reducing air 
pollutants and greenhouse gas emissions. The work groups identified the pollutants 
under the Federal Clean Air Act Amendment as well as carbon dioxide. According to 
the FHWA’s National Household Travel Survey, about 50 percent of daily trips are 
less than 3 miles, but 72 percent of these are driven. According to the Environmental 
Protection Agency (EPA), automobiles are responsible for about 20 percent of CO2 
emissions in the U.S. It is estimated that during the trial period the pilot 
communities averted 34,639 tons of CO2 collectively, that is equivalent to 3.6 million 
gallons of gasoline.  

The impacts of energy savings were calculated from shifts from driving to walking 
and bicycling. The program prevented 146,877 BTUs (standard measure of energy) 
per capita this translates to 406 billion BTUs between 2009-2013. These calculations 
are based on the average passenger car fuel efficiency in 2005, at the beginning of 
the NTPP.  

Safety and Public Health 
Essentially all NTPP infrastructure and 
education programs positively impacted 
pedestrian and bicycle safety while 
increasing the physical activity performed 
in the pilot communities. As nonmotorized 
trips increase, the existing concern about 
the safety of each rises. Research shows 
that cities that have bike share programs 
have the safest cycling; on the other hand 
cities with the lowest bicycles in the roads 
have the most dangerous cycling. “Safer 
cycling encourages more cycling, and 
more cycling encourages greater safety” 
(Pucher et al., 2011, 462-463).  

The communities observed: 

 A 20 percent and 28.6 
percent respective decline 
in pedestrian and bicycle 
fatalities on roadways. 

 The added bicycling trips 
observed in 2013 alone 
reduced the economic cost 
of mortality in the pilot 
communities by an 
average of $46 3 million  
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The improvement of safety was the primary concern of the NTPP, to evaluate the 
success of the project an analysis was performed between 2002 and 2012. This 
evaluated motorist-involved pedestrian and bicycle crash fatalities and reported 
injuries. It is important to have present that a great amount of minor accidents are 
generally not reported to the police, for this reason the analysis concentrates on 
motor vehicle-involved crashes. The analysis performed by the work groups of the 
four pilot communities suggested that a decline of number of pedestrian and bicycle 
fatalities and injuries per number of trips. According to the NTPP report presented on 
May 2014, the reasons for the observed safety improvements are: 

 Many of the NTPP projects, reduce traffic hazards for pedestrians and 
bicyclists 

 NTPP outreach programs focused on education and marketing promoting 
safety on the road; and 

 Greater density of pedestrians and bicyclist could have created “safety in 
numbers,” creating awareness among the community. 

Extensive medical research indicates that cardiovascular activity is necessary for 
healthy living. A study published in the September 2003 issue of the American 
Journal of Health Promotion found that people living in sprawling counties “were 
likely to walk less, weigh more, and have greater prevalence of hypertension than 
those living in compact counties” (Ewing et al. 2003, 567). Some of the benefits seen 
by having as short as 10 minutes of cardiovascular activity are: 

 

 Builds strength and muscle tone 

 Mood improvements 

 Prevention of certain types of cancer 

 Weight control 

 Reduced risk of cardiovascular disease 

 Reduced risk of diabetes 

According to the British Medical Association, cycling just 20 miles a week can reduce 
the risk of coronary heart disease by 50% that is less than 3 miles a day. Moreover, 
pedestrian and bicycle transportation offers more occasions for people to socialize 
than driving in automobiles, creating a happier and safer community. 

Infrastructure 

In the efforts of increasing safety for cyclist GetAbout, took a non-traditional way to 
use their funds, they invested in the design of experimental infrastructure. This 
experimental infrastructure was in the efforts of getting the word out. This projects 
are both efficient and self-promoting, this can be noticed in Figure # which shows a 
non-traditional Bike lane. This Green Bike Lane is efficient not only by making the 
bicyclist fell he has his own space, but it makes the motorized vehicles aware of 
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merging areas and intersections. Ted Curtis Bike/Ped coordinator of the program 
commented that there was no confusion amongst drivers when this was 
implemented, there weren’t any comments or concerns filed. The design of the 
experiment Green Merge Area (GMA) is shown in Figure 15 & 16, where bikes 
yield/merge with the car lane. The plans for a second GMA design was passed in 
2012, the detail is shown in Figure 17. 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: First GMA 
implemented in 2009 

Figure 16: First GMA implemented 
in 2009, (Aerial photograph) 

Figure 17: Second GMA 
design  
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According to GetAbout Columbia other projects have had a lot of positive reception 
are the bike boulevards, currently one is finished and another is underway. 
Wayfinding and signaling have been necessary for the projects realization, this show 
that the users feel conformable by knowing where in the trail they are and where to 
go. Figure 18 shows the signage plan for trials, this help users know where they are, 
assistance information (911), and lets them know how far destinations are by time 
and distance. GetAbout also experimented with on-street wayfinding, Figure 19, 
shows their first experiment which was classified as “too small.” Another 
experimental marking is shown in Figure 20, this is an 18-inch in diameter 
thermoplastic on asphalt marking. Figure 21, shows the markings, which are helpful 
to connect Class I, and Class II bike trails, to create a proficient system.  

 

 

 

 

 

 

Figure 18: Wayfinding plan for 
trials 

Figure 21: Example of On-Street 
  

Figure 19: First experiment 6-inch 
diameter symbols of bike routes 

through campus 

Figure 20: Example of 18-inch 
diameter thermoplastic marking on 

asphalt 
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Education 

Educational programs have been designed to “enhance skills and competency,” and 
improvements to infrastructure have been designed to provide safe facilities on and 
off the road (NMTPP Interim Report to Congress 2007: 17).  GetAbout spent $3.5 
million in outreach and education, dedicating this money in seven educational 
programs which range from classes geared toward children and classes geared 
toward adults.  These courses are taught by certified by the League of American 
Bicyclist instructors.  Ted Curtis commented:  

“It is hard to tell what general marketing was the most effective - it was a 
multi-faceted approach.  As far as direct results, the effective cycling 
courses showed the highest direct change in behavior.  However, that being 
said, it is difficult to get a significant amount of individuals into the classes, 
fee or free.  We have had up to 100 people a year take the class out of a 
population of 100,000.  Barely a dent in the population.” 

One of the most noteworthy educational programs is the Safe Routes To School 
program (SRTS). SRTS programs are sustained efforts by parents, schools, 
community leaders and local, state, and federal governments to improve the health 
and well-being of children by enabling and encouraging them to walk and bicycle to 
school. The program is built up to 

• Build sidewalks, bicycle paths and pedestrian friendly infrastructure. 
• Reduce speeds in school zones and neighborhoods 
• Address distracted driving among drivers of all ages 
• Educate generations on pedestrian and bicycle safety 

All of these programs build upon each other to make it easier for cyclists to navigate 
city traffic. 

Results and Comments  

Cycling has become safer in the USA over all, over a 20-year period from 1988 to 
2008; the total number of cyclist’s fatalities fell by 21%. Fatalities per 10 million bike 
trips (all purposes) fell by 65 percent between 1977 and 2009, from 5.1 to 1.8 
fatalities per 10 million trips. Columbia reported only 2 fatalities in bicycle trips 
between the years 2002 to 2009 according to the Missouri Bicycle and Pedestrian 
Federation. This Statistics make bicycling one of the safest modes of transportation. 

Columbia has noted a positive response to all the implementations that their several 
programs have established. In its 2009 Progress Report, GetAbout Columbia 
reported that a follow-up survey of the 125 adults taking the 9-hour “Confident City 
Cycling” course showed 75 percent riding their bikes more and reporting that they 
have replaced on the average 24 percent of automobile trips with bicycle trips. 
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Increments in number of participants of these programs are notable; Bike, Walk and 
Wheel week went from 1,750 participants in 2005 to 6,500 in 2010. For pedestrians, 
the Walking School Bus program greatly expanded to a ten-week program with 400 
students now walking to 15 schools. 

Additionally, counts performed by Philips and Associates Inc. of St. Louis, MO show 
that the system users feel more comfortable by bicycling in town. In between the 
years of 2007 -2008 there was 5 percent increase in people who occasionally bike to 
work or school in a typical week. 66 percent of the residents were aware of the 
program in 2007; in 2015 the count is up to 83 percent. A great representation of 
the impact of the programs funded by NTPP program is the dropped experienced in 
people who drive alone to work or school from 77.5 percent to 62 percent (GetAbout 
Columbia Executive Summary 2009: 4). Furthermore, the average weekday peak 
hour bicycling volumes increased 71 percent at seven measured locations. Per spot 
surveys, show that the frequency of utilitarian trips bicycling doubled to 16 trips a 
month (GetAbout Columbia Executive Summary 2009: 5). 

Behavior change is the overall goal of the GetAbout Columbia project, though safety 
is often a consideration. GetAbout reports increase in usage in all areas since the 
program was initiated. Ted Curtis comments on how the perception of safety has 
shifted in the past 10 years since the implementation of the SAFETEA-LU funds 

“There are a lot more bicycles on streets, especially in the downtown 
area.  Drivers seem to be more aware and tolerant of the cyclists - in the 
last few years there have been very few "rants" in the local media 
compared to when the program started.  Without and direct surveys, the 
increase in numbers makes for a safer environment and perception of 
safety.  This is somewhat based on Portland OR data also.” 

Overall, Columbia has absolutely seen a positive response to the implementations of 
the funds. This is greatly attributed to the promotion and education programs, which 
reach people and teach them to being a safe driver and rider. GetAbout Columbia 
hasn’t released any specific reports regarding ridership in areas where infrastructure 
improvements have been made. Despite this, bicycling increased an estimated 44 
percent between 2007 and 2013(NTPP – May 2014 Report, 19). GetAbout also 
reports that 80% of the citizens consider Columbia a bicycle friendly town. 

The following chapter will address the information and analysis gathered from the 
survey process performed in Lawrence, KS. This section will help identify changes 
that the City of Lawrence can perform to promote bicycle usage. Moreover, it will 
analyze the perceptions of safety of people that own a bicycle and compare them to 
the perceptions people that don’t own one. Therefore giving me a base line to 
identify what can be performed in the system to change individual perceptions. 

 

 



 
 

Perceptions of Bicycle Safety in Lawrence, KS 25 
 

Existing Conditions in Lawrence, KS 
 

Perceptions of Safety 

The previous chapter describes the similarities that Lawrence has with Columbia, MO, 
focusing mostly on the structural factors. The purpose is to emulate the positive 
changes that the community encountered through the implementation of 
infrastructure and education. This chapter will take account of the collective, 
individual and subjective factors described under the Bicycle Safety and 
Understanding the Perceptions of Safety section.  

In a partnership with the City of Lawrence and the Lawrence - Douglas County 
Bicycle Advisory Committee a survey was distributed among the community to learn 
about the parameters of comfort local bicyclist have in the current system. 
Additionally, comment sections were included for suggestions about how the system 
can improve and opinions about bicycling in town. The survey was distributed during 
an Earth Day event and online, where a total 350 surveys were filled out. Each 
question has been calculated to have a confidence interval of 5.24 percent with a 
confidence level of 95 percent. This numbers were calculated using the population 
size of Lawrence 90,811 according to the U.S. Census Bureau, and the amount of 
surveys completed. 

The survey was designed so people with and without bicycles would be able to 
complete it. Page logic was utilized so people without bicycles skipped bicycling in 
town related questions. Therefore answers varied due to many different factors. This 
section will separately analyze people that own a bicycle and people that don’t own a 
bicycle. Furthermore, it will also look for trends of attitudes between age groups, and 
experience of the bicyclist.  

The determination of these trends will be an important factor for the local 
government and advocacy groups so they can plan for the future of bicyclists in the 
city. An example of the sample survey distributed can be found in Annex A, and its 
results in the results section.  
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Trends found with people who do not own a bicycle 
Out of the 350 respondents only 38 of them did not own a bicycle, which is 11 
percent of all the surveys taken. The survey was designed so that the people who 
didn’t own a bicycle would skip the following questions: 

 How often do you bicycle in the months of March to September? 

 How often do you bicycle with your children? 

 When bicycling does you use any of the following? (Referring to protective 
gear) 

 If you do not use a helmet… Why not? 
 

When asked about the personal experience with bicycling, 38.84 percent of 
respondents answered that they were interested in bicycling. If one assumes that 
these people do not know how to bicycle and then add them to the 29.73 percent 
who see themselves as beginners, there are a 68.57 percent of people that don’t 
own a bike because they lack the skillset or feel bicycling is unsafe. This correlates 
with their answers retrieved from question 14 that asked about what prevented each 
one to ride more. Figure 22, shows the reasons these respondents gave when asked 
this question. It is important to note that out of the 25 who answered the experience 
related question, only 68 percent of them answered the previously mentioned 
question. 
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Reasons used for not bicycling by users 
without a bicycle with low experience level. 

Lack of infrastructure Bad weather
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I don’t feel safe The distance of my trip is too long

Figure 22: Reasons affecting the choice of a motor vehicle over a bicycle 
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When asked about the maximum travel time To/From different locations, there was 
extreme difference between these locations and when bicycling for exercise or 
recreational purposes. The question was formatted to be an open-ended question, 
which seemed to bring confusion, people answered in time, ranges of time, and 
distance. To make the analysis feasible the ranges of time were averaged to a single 
unit, and the distances converted by assuming that a normally passed rider takes 5 
minutes per mile. Additionally to this, answers that were partially complete or left 
blank were assumed to be 0 minutes. On Table 2, one can see the maximum travel 
time people without a bicycle would be willing to bike depending on an activity. 

Activity To/From 
Work 
(Min.) 

To/From 
School 
(Min.) 

To/From 
shopping 

(Min.) 

To/From 
the park 
or library 

(Min.) 

Visiting 
Family 

or 
Friend 
(Min.) 

Trips for 
Exercise/ 
Recreation 

(Min.) 

Average 13.62 13.19 13.59 16.55 18.53 41.55 
Median 15 15 15 15 15 45 
Mode 15 10 15 15 15 60 
 

This data can help us make several assumptions about 
the maximum time people that don’t own a bike are 
willing to ride if they did. For example the lowest 
mode is To/from School, thus most of the people are 
not willing to ride more than 10 minutes, this is most 
likely because of the hill. It can also be inferred that 
travelling to work, school, and schopping are more 
social activities thus people not wanting to have a 
long trip that could make them sweat. Also, if the trip is to a grocery store or to shop 
it will be hard to transport most of the bags. The lack of parking could be a 
contributing factor to the difference between the time willing to bicycle to visit 
friends and family or the library. The library provides bike racks and a family or 
friends house is safe as well. The median for all this activities is 15 minutes which 
tells us that people are willing to go on bicycle trips for a distance of 3 miles 
considering a 5 minute mile. According to the FHWA’s National Household Travel 
Survey, about 50 percent of daily trips are less than 3 miles, but 72 percent of these 
are driven.  

When asked about what facilities each saw as the safest a vast 81.82 percent of 
respondents thought that major roadways without bicycle infrastructure were very 
unsafe. More than half the respondents feel it is not safe to ride on local roadways 
without bicycle infrastructure. On the other hand, the safest facilities were off-street 
trails or shared use paths, sidewalks, and roadways designated as a bike route. The 
data also shows that roadways with bike lanes are seen as moderately safe. All this 
data correlates with mentioned in the Bicycle Safety and Understanding the 
Perceptions of Safety section presented previously.  

Public Comment: 

”With campus being on a 
hill there will be at least 
one direction that is an 
uphill struggle.” 

Table 2: Maximum perceived trip length in minutes, per 
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Only 60 percent of the respondents answered the question that had to do with what 
could encourage them to bicycle more. All the possible answers for this question had 
something to do with infrastructure. The 4 infrastructure upgrades that stood out 
where: 

 Dedicated bicycle lanes 

 Protected bicycle lane or cycle track 

 Off-street bicycle trails or Shared use paths 

 Better street lighting 
 

All this relate with Class I bikeways, which has been proven to be the choice for 
cyclists that relay in their emotions, feelings, and personal perceptions. The factors 
that affect them the most are dependant of externalities. On Figure 23, find the 
actual distribution between what would encourage each person to bicycle more. Two 
of the respondents answered other, and specified that it was for lack of a bicycle and 
for their age, these responses were not included. 
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Figure 23: Ways to encourage non-bicycle owners 
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Trends found in people who own bicycles 
The vast majority of the surveyed people owned a bicycle, and had strong opinions 
about bicycling in Lawrence. Trends look different from the beginning of the survey 
analysis where 83 percent of the respondents answered that their experience level 
was either intermediate or advanced. Figure 24 shows the distribution between the 
different levels of experience of people who own a bicycle. This also gives us the 
possibility to infer that if an individual, who owns a bicycle, will use it. 

 

 

This proposition is proved in this survey as 75 percent of the respondents answered 
that they use their bike at least once in between the months of March and 
September. These months are specified in this question due to the strong winter, 
which tends to start early October and finish mid-March. Out of this group 23 percent 
of them mentioned that their bicycle usage was daily. An interesting fact that is 
noticeable is that only 5 percent of the people who own bicycles never use them.  

Interested in 
Bicycling 

5% 

Beginner 
12% 

Intermediate 
44% 

Advanced 
39% 

How would  
you rate 

 your bicycling  
experience? 

Figure 24: Pie graph showing the perceived experience level of individuals who own a bicycle.  
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When asked about the frequency of rides with children, 53 percent of respondents 
specified that they did not have children. Only 16 percent of who had children 
responded that they ride with them at least once a 
week. As a matter of fact, only 2.7 percent of 
respondents said they ride with their children in a 
daily basis. In Lawrence, the SRTS program reported 
that in 2014, 14.2% of kids walk and bike to school. 
According to a report published by Safe Routes to 
School in 2009, less than 15 percent of American 
children walk or bike to 
school in comparison to 
nearly 100 percent of 
children in 1969. This can 
be due to sprawling and a 
new century way of 
thinking related to lack of 
security for children to be 
alone. If we can go back 
to riding the bicycle with 
our kids in the mornings 
to school a positive 
health, environment, and 
traffic impact would be 
seen immediately. Let 
alone the fact that 
children’s perceptions of 
safety will increase due to 
the exposure at an early 
age to different 
infrastructure, and traffic 
events. 

  

FACT: 20-25 percent of 
morning rush hour traffic 
is attributable to parents 
driving their children to 
school. 

 

Figure 25: SRTS 2014 flyer 
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Uplifting facts were found when retrieving the data that asked about the protective 
gear used by riders. This question was answered by 86.6 percent of the total 
respondents. Helmet, head lights or taillights, reflectors and bicycle locks were used 
by more the 60 percent of the riders. An inspiring 86 percent of respondents stated 
that they used helmets when biking. When asked about the reasons for not using a 
helmet 41 percent of respondents mentioned that the trip distance was short, and 
that nothing would happen in such a short distance. By choosing the option of 
“other, please specify” 55 percent of riders that don’t wear helmets attributed their 
lack of use to: 

 

 

 

 

 

 

 

 

 

 

“Research has shown it is not necessary.” 
“On a tight budget” 

“I ride to work. I work in a professional 
environment that does not have a changing 

room or area where I can fix "helmet hair." The 
sweat covered, matted down hair-look isn't 

really acceptable in the workplace.” 

“Don't have one. 
But kiddo wears 

his.” 

“Cost and not sure how to get the 
right fit. - I'm not a kid, so I can't 

get fitted at the Fire station” 

“Helmets are only protective in a very rare and 
specific type of crash where your cranium hits 

concrete. The chances of that happening are too rare 
to justify lugging the thing around 24/7.” 

“No excuse. I should wear a helmet.” 

“Drivers have been shown to 
give more space to helmet 
less riders. I wear a helmet 
on longer rides, just not on 
campus where speed limits 

are low and drivers are 
hyper aware.” 

“Should only be required 
for children 15 and under” 

“Just beginning 
and thus far, have 
not bicycled on the 
street. Plan to get 

one.” 

“I grew up not wearing 
one, it seems odd” 

“Good helmets are too expensive. Do the 
others even work?” 
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Many of these reasons could be changed or argued with the proper education, and 
outreach. Disregarding these comments the numbers don’t lie Lawrence is doing 
extremely well in the usage of protective gear.  Lawrence Bicycle and Pedestrian 
Counts record the number of bicyclists spotted with helmets from 2009-2014 
between 35-51%. 

In a study that researched the discrepancy of helmet use among college students 
between two bicycle use purposes (Kakefuda et al, 2008) found out that out of 192 
surveyed people only 9.2 percent of bicycle riders wore helmets every time for 
commuting, while 36.5 percent did so for recreation. It is important to note that the 
collected data for this study was not focused on college students only. But it is 
gratifying that the community is wearing protective gear when riding. This question 
is presented in Figure 26, this had the option to specify what else people ride with, 
and their answers were: 

 Grocery basket 

 Repair Kit 

 GPS 

 Air horn, lots of vocal signals 

 Rear view mirror 

 Flags 

 Bell 
 
All these seen to address the problems mentioned by the people who did not own a 
bicycle. Basket to hold big amounts of stuff when shopping; Bells, GPS, flags, 
mirrors, horns, vocal signals to be able to signalize direction of trip and be 
acknowledged; and repair kits to be safe in case the bicycle gets damaged. 
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Figure 26: Protective gear use 

http://www.lawrenceks.org/assets/mpo/bicycle/BikeCountLawrence.pdf
http://www.lawrenceks.org/assets/mpo/bicycle/BikeCountLawrence.pdf
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Similarly to the analysis performed for people that do not own a bicycle, a maximum 
travel time summary Table 3 is shown below. The same actions were performed for 
data reduction. Surprisingly, only 37 percent of respondents answered this question, 
the rest skipped it.  

Activity To/From 
Work (Min.) 

To/From 
School 
(Min.) 

To/From 
shopping 

(Min.) 

To/From 
the park 
or library 

(Min.) 

Visiting 
Family or 

Friend 
(Min.) 

Trips for 
Exercise 

/Recreation 
(Min.) 

Average 23.57 19.91 18.36 20.34 27.90 102.55 
Median 20 20 15 20 20 60 
Mode 30 30 15 30 30 60 

 

It is clear that every maximum average trip length of bicycle owners is higher than 
for individuals that don’t own a bicycle. This can be thought to be due to the 
knowledge of how long it actually takes to ride a mile. It is inferred that people that 
do not own a bicycle have a perception that the time it take to travel a mile is longer 
than it actually is. This correlates with the data that shows the total trip length for 
exercise/recreation that is 247 percent longer than the estimated time people 
without a bicycle thought of taking. Similarly to this the trip lengths To/from School, 
work and visiting family or friend are 173.05, 150.94, and 150.56 percent longer 
respectively. A strong similarity between both types of riders are that going To/from 
shopping had a low time average and both had the same median and mode. This can 

be attributed to the 
lack of space for 
shopping bags. On 
Figure 27 to the left 
find a comparison 
between the 
maximum trip 
length average for 
people who own a 
bicycle and people 
who don’t. 

  

Table 3:  Maximum trip length per activity (not perceived) 
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Figure 27: Comparison of maximum trip time for riders and non-riders, 
exception Exercise 
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Contrary to the results retrieved from in the first section of this chapter, bicycle 
owners tend to ride their bicycle in Class II bikeways. For both local and major 
roadways without bicycle infrastructure, 64 and 19 percent respectively of riders 
answered as the primary type of infrastructure they ride on.  A big difference is also 
seen on the both roadways with bike lanes and sharrows. These trends show that 
bicycle owners do expose themselves to the existing infrastructure in town. Following 
to these facts, only 17 percent of all the riders mentioned that they have 
experienced at least one injury or crash in the past year. Not to mention only 10% of 
all the riders who experienced an injury or crash reported it to the police. As 
mentioned early in the text, this is a contributing factor for the lack of information 
there is with respect to bicycle crash data.  This data may not be a strong 
representation of all the community because more than half of the respondents 
decided to skip this question. After further analysis no trends were found to explain 
the reason why this question was skipped. 

It is very interesting that the perception of safety 
of the riders depending the facility type had the 
same trends as found with what individuals who 
did not own a bicycle have. It was found here 
that sidewalks are seen as more dangerous by 
individuals that ride in a common basis than 
those who do not. Local and major roadways 
without bicycle infrastructure again were chosen 
to be the most dangerous facilities type. Off-
street trails or shared use paths were chosen to 
be the safest among the facilities types, with a 
margin of 170 percent over sidewalks. Roadways 
designated as a bike route also scored higher 
than what people who don’t own a bicycle did. 

This means that individuals who do not use the infrastructure have different 
perceptions of how dangerous it actually is to ride on sidewalks and roadways 
designated as bike routes. As well as, the fact that even if a certain infrastructure is 
seen as moderately safe it will be used if the connectivity of the system is good. This 
is shown by the 64 percent of bicyclist who mention local roadways without bicycle 
infrastructure as their way of commuting even if it’s ranked as the perceived second 
most dangerous type of facility. 

To be able to create a model that represented the modes of transportation for 
different activities, the respondents were asked to choose their primary mode of 
transportation depending on an activity. The respondents were free to choose more 
than one mode of transportation per activity, and the patterns of how individuals 
commute are shown on Figure 28. It is not surprising that the primarily mode of 
transportation of every individual is a private vehicle. It ranked the highest in usage 
for destinations including work, school, shopping, park or library, visiting family or 
friend. The only category that this trend did seem to follow was on trips for exercise 
and recreation. Even so 27 percent of the respondents mobilize in a private vehicle 

PUBLIC COMMENT: 

“Shared use paths a very 
mixed development - I 
often feel safer on the 

street, because cars don't 
look for cyclists at 

intersections. And they 
only work if there are 
very few pedestrians.” 
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to places where they can exercise like the gym, or private lessons. A discouraging 30 
percent of the respondents who go to school responded that they use their bicycles 
for this trip. This can be again attributed to the hill.  

  

 

Safety and Lack of infrastructure seemed to be the 
primary reasons individuals felt averted from 
bicycling more. The necessary skill set seemed to be 
the least of the worries of people who ride their 
bicycles a small 5% of them stated it as a 
contributing factor to what prevented them from 
bicycling more. Collective factors as bad weather 
and distance of trip are shown to be very influential 
when the decision of bicycling is chosen. As a general trend seven of the proposed 
nine infrastructure changes were thought to encourage at least 40 percent of 
bicyclist. In congruency with individuals who don’t own a bicycle, the three facility 
types, which are seen as most encouraging to bicyclists are dedicated bicycle lanes, 
protected bicycle lanes or cycle tracks and off-street bicycle trails or shared use 
paths. Better street lighting did not seem to be as important as other upgrades the 
city could perform concerning on-street infrastructure.  
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PUBLIC COMMENT: 

”Sidewalk intersections 
crossing roads, cars 
aren't looking for 
bicycles.” 

Figure 28: Primary type of transportation used dependent on activity type. 
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Find comments provided in this section of the survey below. 
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What would encourage 
 you to bicycle more? 

Dedicated bicycle lanes Protected bicycle lane or cycle track
Off-street bicycle trails or Shared Use Paths Paved shoulders
Better connectivity to bike facilities Better traffic enforcement
Bicycle detection at intersection Better street lighting
Better bicycle parking

“Dedicated bike storage at work, 
and easy access to a shower.” 

“In Austin, they have repair 
stations in front of several 
different stores. They're a 

bike stand with a pump and 
various basic tools attached 
by steel cables. If there was 
something like that here it'd 

be amazing.” 

“Parking is important many 
cities have designated bike lots” 

“Better education of both drivers and cyclists to 
break down the Us Vs. Them frustration on the 
road. I would also ride my road bike if I thought 
that I would be protected under laws that were 
actually enforced…” 

“Enforcement for bicyclists, too. Vehicle 
drivers get angry when bicyclists break the 

rules, understandably.” 

 

Figure 29:Infrastructure that encourages bicycle use. 
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What else does the data tell us 
The survey was equally distributed between male and female respondents. It is clear 
when the data is filtered by sex that the vast majority, 49 percent of female riders 
see their abilities as intermediate, as for male population a 51 percent view 
themselves as advanced. The riding frequency is also skewed towards the male as 
85 percent mention to use their bicycle at least once a week, 32 percent of them 
daily. In other hand female rider frequency is 66 percent least once a week and only 
14.5 percent daily. Both sexes lack the tendency to go out and bicycle with their 
children. The same pattern is found in the percentage of riders who use protective 
gear, similar trends are found for each type of gear mentioned. As well as the reason 
for not using a helmet for those who did not, the length of the trip seemed to be the 
strongest contributing factor for the lack of its use. 

When asked about their personal perception of safety regarding each infrastructure 
type, both sexes had the same responses. The same trends are seen throughout all 
respondents, were the most dangerous infrastructure was local and major roadways 
without bicycle infrastructure. Off-street trials or shared use paths are once again 
ranked the safest among both sexes. 11 percent more female respondents than male 
respondents felt that feeling unsafe was a reason that prevented them from bicycling 
more. The same patterns were observed about the lack of infrastructure and weather 
regarding reasons preventing the use of bicycles. Additionally find in Figure 30 
infrastructure advancements that would encourage more bicycle use, the trends are 
similar for both sexes as well. 

 

 

 

 

 

 

 

 

 

Similar trends were found when the respondents were separated in groups by 
experience level or age. It is safe to conclude that the perceptions of bicycle safety in 
Lawrence are distributed equally among sex, age group, and experience level. All the 
respondents seemed to be interested in the upgrades that can be performed in 

Figure 30: Comparison of how infrastructure encourages males and females. 
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infrastructure as well as, education for both bicyclist and motor vehicle drivers. The 
analysis of the results of the survey shows that people will ride both Class I and II 
bikeways if the bikeability of the city is high.  

Crash Data 

State crash reports are only filed if the 
crash includes a motor vehicle. These 
likely results in an underreporting of 
crash information. There is a local 
Lawrence ordinance that requires any 
injury accident over $50 to be 
reported to the Lawrence Police 
Department. However, the ordinance 
does not have a standard for how that 
is documented. Some officers take the 
verbal report and thank the caller; 
others at their discretion file an 
information report. Information 
reports are unable to be easily queried 
for bicycle/pedestrian related 
information. 

KU collects crash data when reported 
to KU Public Safety using the state 
crash reporting form. Some of the 
data years are missing and currently 
the data is not believed to be 
geocoded or mapped although there 
are research efforts ongoing that 
might be working on this. Douglas 
County Public Works receives copies 
of accident reports worked by the 
Douglas County Sheriff’s Office for 
roads outside incorporated areas 
except state highways. They map the 
data and could query it from their 
database. Their data is missing 
accidents on roads worked by the 
Kansas Highway Patrol. The County 
submits all their reports to the State. 
Additional data collection will be 
necessary to address the 
underreporting of crash information. 

“Crash vs. Accident— The word “crash” 

may be a new way to describe the event 

in which a bicyclist collides with, a motor 

vehicle, in a way that can result in bodily 

harm and/or property damage. 

Historically, these events were called 

accidents. The term accident implies 

heavy doses of chance, unknown causes, 

and the connotation that nothing can be 

done to prevent them. Crashes are 

preventable. Bicyclist crashes are not 

random events. They fall into a pattern of 

recurring crash types and occur because 

the parties involved make mistakes. The 

mistakes can be identified and 

counteracted through a combination of 

education, skill development, engineering, 

and enforcement measures that can 

substantially reduce crash occurrences. 

There is a continuing need to establish the 

mindset that bicyclists and pedestrians 

are worthy and viable users of our 

transportation system.” 

-Federal Highway Administration 

University Course on Bicycle and 

Pedestrian Transportation. Ch. 3 
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The total number of bicycle crashes that were reported in Douglas County is shown 
in Table 4. These are separated between the three major cities and the 
unincorporated area. The standard deviation of total crashes per year in Douglas 
County is 3.27, with a low in 2011 and maximum amount of total crashes in 2012 
and 2013. The survey shows that only 10 percent of people reported their incident 
this means that only 5 percent of incidents are reported. Out of the 21 individuals 
that experienced at least one crash, 12 experienced more than one. 

Douglas County Bicycle Incidents by City 2009-2013 
  2009 2010 2011 2012 2013 Total 
Lawrence 30 32 29 35 37 163 
Eudora 0 1 0 2 0 3 
Baldwin City 1 0 1 0 0 2 
Unincorporated Area 0 0 2 3 4 9 
Total 31 33 30 37 37 168 
 

Concurring to the assumption that only 5 percent of incidents are reported, then 
more than 700 incidents are not reported per year. This is a troubling number that 
can be addressed and changed by changing the process of incident reports with 
police. As this total number of unreported incidents decreases the city will be able to 
address in a more proficient way the problem areas of the bikeway network. 

 

Douglas County Bicycle Crash Severity 2009-2013 
  2009 2010 2011 2012 2013 Total 

Injury 33 35 38 44 41 191 
Property Damage Only 8 1 1 3 5 18 

Fatality 3 0 0 0 1 4 
  44 36 39 47 47 213 
 

 

It is safe to assume that most the unreported incidents had total damages less than 
$50, and didn’t have a motor vehicle involved in it. Positive trends are noted in Table 
5 where the number of fatalities decreased after 2009, the injuries increased 
accordingly. 

 

Surface, Weather & Light Conditions 
This study concentrated in the amount of ridership happening in the months of March 
through September because of the favorable weather.  The surface conditions of the 
reported incidents are shown in Table 6, which demonstrates that most of the 
incidents happen in this time frame. The weather conditions for these incidents are 

Table 4: Total number of reported incidents 

Table 5: Severity of total reported crashes 
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shown in Table 7. The vast majority of incidents happened on visible conditions of 
either daylight or dark with lights on, this is shown in Figure 31. 

Douglas County Bicycle Incident Surface Conditions 2009-2013 
  2009 2010 2011 2012 2013 Total 

Dry 27 27 29 39 36 158 
Ice or Snow packed 0 0 0 0 0 0 

Mud, Dirt, or Sand 0 0 0 0 1 1 
Snow 0 0 0 0 0 0 

Standing Moving Water 0 0 1 0 0 1 
Unknown 1 1 0 0 0 2 

Wet 3 5 2 1 4 15 
  31 33 32 40 41 177 
 

Douglas County Bicycle Incident Weather Conditions 2009-2013 
  2009 2010 2011 2012 2013 Total 

Clear Weather 28 28 30 38 38 162 
Rain, Mist, Drizzle 3 4 2 1 3 13 

Snow 0 0 0 0 0 0 
Strong Winds 0 0 0 1 0 1 

Unknown 0 1 0 0 0 1 
  31 33 32 40 41 177 
 

 

 

 

 
  

Table 7: Weather Conditions of reported incidents 

Table 6: Surface Conditions of reported incidents 
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Figure 31: Light conditions of reported crashes 
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Crash Frequency 
Moreover, Figure 32 shows the amount of incidents reported each month in the 5-
year period of available data. During the months of between October and February 
only 31 percent of the reported incidents happened. This low amount of ridership is 
attributed to the bad weather conditions and to lack of convenience of a bicycle trip 
against a motor vehicle trip.  

Location of Incidents 
It is very important for city planners to know the location of incidents to be able to 
plan accordingly. The majority of incidents in the 5-year count period happened in 
crosswalks or bikeways, this correlates with the fact that most of the inexperienced 
riders feel safer in Class I bikeways. It is important to note that 19 percent of the 
crashes happened in intersections, special attention should be paid to planning 
intersections. The reported locations of the incidents are shown in Table 8. 

Douglas County Bicycle Location During Crashes 2009-2013 
  2009 2010 2011 2012 2013 Total 

In Crosswalk or Bikeway 11 12 8 11 14 56 
In Intersection 5 7 7 8 6 33 

Not in Crosswalk or Bikeway 3 4 2 3 1 13 
Not in Intersection 4 8 15 12 13 52 

Not in Roadway 3 0 0 6 6 15 
Other 0 1 0 0 0 1 

Unknown 5 1 0 0 1 7 
  31 33 32 40 41 177 
 

Figure 32: Incidents reported by Month 
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Table 8: Location of Reported Crashes 
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Age Cohorts  
The number of reported incidents show a trend that the age group that is more 
prone to getting in an accident is between 20 and 29 years of age, shown in Table 9. 
Additionally, Table 10 shows that it’s the only age group that suffered fatalities 
during the 5-year count period. It is difficult to compare this data with the data 
collected by the survey due to different age cohorts. What can be retrieved from 
both sets of data is that individuals older than 30 tend to be more careful and alert 
when riding a bicycle.  Over 50 percent of the total survey respondents were 
identified to be older than 30 years of age. 

Bicycle Age 
Cohorts 

2009 2010 2011 2012 2013 Total 5-Year Avg. 

0-9 4 0 5 1 5 15 3 
10-19 11 9 11 15 6 52 10 
20-29 14 13 15 10 24 76 15 
30-39 3 2 2 7 5 19 4 
40-49 0 6 4 5 1 16 3 
50-59 0 3 2 6 2 13 3 
60-69 0 2 0 2 2 6 1 
70-79 0 1 0 1 1 3 0.6 
80-89 0 0 0 0 1 1 0.2 

 

 

Bicycle Age 
Cohorts 

Injury PDO Fatality Total 

0-9 13 2 0 15 
10-19 45 7 0 52 
20-29 79 5 4 88 
30-39 18 1 0 19 
40-49 15 1 0 16 
50-59 12 1 0 13 
60-69 6 0 0 6 
70-79 2 1 0 3 
80-89 1 0 0 1 

 

  

Table 9:Number of reported incidents per age cohort 

Table 10: Injury type of reported accidents per age cohort 
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Bicycle Counts 

The City of Lawrence and Douglas County started bicycle counts to strengthen the 
bottom line for future investment. The following 2009-2014 counts are part of 
Lawrence’s participation in the National Bicycle & Pedestrian Documentation Project 
(NBPDP). The project aims to establish a consistent methodology for counting and 
surveying bicyclists and pedestrians and develop a national database of bicycle and 
pedestrian activity. The Institute of Transportation Engineers (ITE) and 
transportation professionals nationwide have helped to develop the methodology, 
which requires the following features: 
 

 Consistent days and times 
 Consistent methods and materials, including training of volunteers 
 Centralized data collection and analysis practices 

 
A screen line was established for all locations; when a bicyclist or pedestrian passed 
the screen line, they were counted. Counts were conducted during three two-hour 
time slots. Dates for conducting counts were chosen based on the National Bicycle 
and Pedestrian Documentation Project’s recommended September count weeks. 
Counts performed for 2014 are shown in Table 11, the highlights street locations 
were based of weekday user rates only or include counts on days with rain or have 
missing count. 
 

 

 

Bicyclist and pedestrian counts are more variable due to weather and events than 
motor vehicle volumes. The weather during 2014 was relatively unpredictable, as the 
higher chances of rain during the count weeks are anecdotally observed as the 
reason for the lower bicycle and pedestrian trips documented during the 2014 count 
program. The location and density of pedestrian counts are shown in Figure 33, and 
the mode share map of annual average daily traffic for these locations is shown in 
Figure 34. 

 

Table 11: 2014 Counts for 20 selected points in the City 
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 Figure 33:Annual Average daily trips for bicycle and pedestrian trips; 2009-2014 counts 

Figure 34:Annual Average daily mode share trips; 2009-2014 counts 
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Other Resources 

Lawrence has had a Bicycle Rideability Map since 2010. Pictured below is the 2nd 
version. It can be found online at: 
www.lawrenceks.org/assets/mpo/bicycle/BikeMap.pdf 

Bicycle Rideability Map  

 

 

The following section will summarize results and state recommendations that the City 
of Lawrence can take to be more bicycle friendly. 

Figure 35: Lawrence Bicycle Rideability Map  
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Conclusion & Recommendations 
The purpose of this project is to explore “bikeability” as the assessment of the entire 
bikeway-network in terms of perceived safety, ability and convenience to access 
important destinations. This was performed by analyzing the bicycle crash data, and 
through an investigation on the perceptions of safety of people in Lawrence, KS. As 
well as, determining the improvements and programs implemented in Columbia, MO 
as part of The Nonmotorized Transportation Pilot Program to make recommendations 
about future projects and programs that have succeeded in similar towns. The 
following sections will detail the conclusions from this analysis and next steps 
recommended for the City of Lawrence.  

Conclusions 

Evaluation of Safety Perceptions 
This project assessed safety perceptions by analyzing the results of an online survey 
that asked the respondents to classify their experience while bicycling in the city’s 
bikeway network. This analysis showed that the people using the current bikeway 
network feel comfortable with using the existing infrastructure. Bicycle usage can be 
improved and encouraged by adding new types of infrastructure to the existing 
network. This study lacked a way to give a numerical evaluation to the network’s 
bikeability by assessing bicycle level of service, accessibility. To be able to quantify 
the priority of future investment a new way of calculating the bikeability will be 
needed. 

Factors affecting the usage of bicycles 
By studying the psychosocial factors that make bicycle eligible as a modal alternative 
to motorized vehicles, 6 factors were found as influential when choosing mode of 
travel. This study found the experience (frequency and type use) of the rider and 
accessibility to a bicycle make the difference. Experienced riders used every facility 
that is at their disposal, and tend to use them no matter the perceived risk. In the 
other hand riders with low to no experience did not feel comfortable using facilities or 
infrastructure that had high-perceived risk.  Among the latent variables that affect 
the choices of individuals are convenience and exogenous restrictions are the most 
important elements to understand the attitudes towards the bicycle.  

Convenience relates the idea of an efficient mode of transportation from many 
viewpoints: Environmentally friendly, healthy, cheap, fast, and fun. Convenience 
becomes more important for an individual cyclist that perceives more of these 
characteristics with its use. Physical determinants seem to be highly subjective and 
are not perceived as very important by bicycle users. A common characteristic found 
is that these factors are under cyclists’ control so it can be influenced by training and 
exposure. 
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Safe Routes to School (SRTS) Program  
It was also noticed during the analysis of the survey that only 16 percent of 
respondents with children rode with them at least once a week. A study that 
evaluated a New Jersey Bike School program concluded “Child’s age and experience 
riding a bicycle with parents were all associated with higher scores on the pre-
training test” (U. Lachapelle et al., 2013, 247). Parent’s involvement with children’s 
bicycling is fundamental to improve the perceptions of safety from childhood. This 
report applauds the efforts and work performed by the Safe Routes to School 
program has in Lawrence and emphasizes the importance of this program. A study of 
801 schools showed that education and encouragement programs increased biking 
and walking rates 5 percent each year, for a 25 percent increase over 5 years 
(N.C.McDonald et al., 2014). The involvement of the general public and schools is 
fundamental for the success of the SRTS program in Lawrence. 

Unreported or missing data 
Additional data collection will be necessary to address the underreporting of crash 
information and to track changes in crashes. 

Highlights of Columbia, MO pilot program 
The experimentation of new and innovative infrastructure design is important to 
engineer solutions to the current bikeway network. GetAbout highlighted that 
projects like the green marge areas, intersection improvements and wayfinding 
helped the public feel comfortable in the bikeway network. The creation of an 
integrated bike/walk grid system is very important to accommodate individuals with 
different experience levels. A sustainable system needs both types of infrastructure if 
it is to be successful in accommodating a variety of riders with varying skillset and 
perceptions of risk. Partnerships with law enforcement are also a very important 
highlight from the implementation of this project. Law enforcement is important in 
accommodating higher numbers of cyclists in communities that are unaccustomed to 
high bike use. The application of courses dedicated to training law enforcement 
officers that haven’t had the proper training or are unaware of bicycle laws. Columbia 
created a city ordinance to discourage harassment of cyclists, further promoting 
cyclists’ right to use the road.  

Education and outreach were mentioned as the most important factors that 
encourage more bicycle usage. According to Ted Curtis, GetAbout noticed that 
something similar to a learning curve happened with the amount of new people 
drawn to use the bicycle system. He stated that the implementation of new 
infrastructure generated new trips but after a certain amount of time the amount of 
new trips made hit a ceiling. For this reason he recommends that cities create 
educational programs targeted to any age, sex and skill set. The implementation of 
these programs can concentrate in bike safety and etiquette, and these can build 
upon each other to encourage students to take each successive level. 
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Recommendations 

These recommendations were developed after reviewing the existing bicycle planning 
documents. Some of these recommendations can also be found in existing MPO 
studies. These recommendations that are also applicable to this paper and are stated 
below. 

Continue to Build and Implement the Countywide Bikeway Plan  
The City of Lawrence should continue to work with the Bicycle Advisory Committee 
(BAC) and other groups to identify changing conditions for the region’s bikeway 
network and to identify needed changes to the Bikeway System Map as they build 
additional bicycle infrastructure.  This study exemplified how important the presence 
of Class I and Class II bikeways and their connectivity are to perceptions of safe 
bicycling is in the community.  The City of Lawrence should continue to build out the 
network of bicycle infrastructure. 

Implement the recommendations from the League of American Bicyclists  
The Bicycle Friendly Communities Campaign is an awards program administered by 
the League of American Bicyclists that recognizes municipalities that actively support 
bicycling. A Bicycle-Friendly Community provides safe accommodation for cycling and 
encourages its residents to bike for transportation and recreation. The City of 
Lawrence has been recognized as a Bicycle Friendly Community at the Bronze level 
since 2004. The League of American Bicyclists provides feedback to the cities who 
apply to be a bicycle friendly community. The City of Lawrence should implement to 
recommendations from the league feedback. The feedback can be found online at:  
www.lawrenceks.org/assets/pds/planning/documents/BikeFeedback.pdf 

Develop a Bicycle Level of Service  
There are better ways to assess bikeability of a bikeway network than the one 
performed by this study. City planners and engineers should adopt a new way of 
calculating bikeability, by following the method proposed by (Lowry, Callister, 
Gresham, and Moore, 2012). This paper demonstrates a way to calculate bikeability 
by including the Highway Capacity Manuals’ bicycle level of service across an entire 
community and the access to important destinations by GIS mapping of the existing 
network. Engineers and planners can follow a similar procedure to help prioritize 
improvement projects or communicate the benefit of new projects. 

Implement a Bicycle Share Program or Bike Mentor Program 
In this study a clear difference is made between the perceptions of users that have 
cycling experience and those that do not have experience. The City of Lawrence 
should explore the implementation of a bicycle share and ride mentor program. 
These programs allow people to experience cycling in real situations (Broach et al., 
2012). This contributes to the factors, which encourage bicycle use as convenience 
and accessibility. In fact, it also contributes to increase the perceptions of safety of 
the bike network by restricting external factors as danger and auxiliary facilities. 

http://www.lawrenceks.org/assets/pds/planning/documents/BikeFeedback.pdf
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Furthermore, the creation of sustainable policies to highlight the previously 
mentioned aspects of the relationship of convenience and cycling mobility, by 
showing the bicycle as a competitive transportation mode for many types of trips. 

Education & Encouragement  
Cycling should be promoted as a sustainable and healthy mode of transport through 
various media accessible by the City of Lawrence. A partnership with KU is 
recommended so that together policies can be formed that give priority to bicyclists 
and pedestrians on campus and adjacent areas. The influence that the university has 
over a vast population of Lawrence is a vital tool that can be used for outreach. 
Freshman orientation packs and pamphlets can state that the recommended access 
mode to reach the University is bicycling. This could also include pocket maps that 
highlight the main bikeways in Lawrence; this should include main or important 
destinations in town and travel time in a bicycle between them. The travel times 
between point A and B should aim for a maximum trip length of 15 minutes. If 
destinations are further away, it is recommended that the trip be showed as two 
separate trips, finding a midpoint location.  

It is also recommended to the City of Lawrence and BAC members to consider the 
schools of Engineering, Architecture and Urban Planning in future projects. Search 
for involvement of KU students in the design process of new infrastructure. Giving 
annual scholarships or grants to students that can plan and design innovative 
infrastructure for problem areas.  

Review and develop policies to strengthen Crash reporting and Data 
Analysis 
There is a need to strengthen the Data Analysis Capabilities in Douglas County in the 
future. The Federal Highway Administration in cooperation with NHTSA developed a 
Pedestrian and Bicycle Crash Analysis Tool (PBCAT) through the University of North 
Carolina HSRC. PBCAT is a user-friendly analysis tool that determines the crash type 
through a series of onscreen questions about the crash. It provides tabular and 
graphing functions of various factors (such as age, sex, light conditions, etc.) 
associated with the crash. The system also recommends countermeasures and 
related resources and reference information. PBCAT or similar database software 
should be considered for future analysis and monitoring of pedestrian and bicycle 
crash data.  

To be able to plan according to the needs of the public, it is also recommended to 
review the policies of crash reporting. Taking advantage of the available technology a 
new reporting system should be implemented. This is to be able to aid city planners 
with more accurate data regarding crashes concerning bicyclists and pedestrians. It 
can be as simple as an online questionnaire powered by Google docs, which will 
directly put all the information to a spreadsheet. If greater funds are available the 
possibility of the creation of an APP, that makes it simple and quick to show the 
location of the incident, and a brief description of it. If such program is implemented 
outreach and marketing are fundamental for people to create a habit of reporting 
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incidents. The educational programs to be implemented to schools, and Parks & Rec. 
should also include a section that describes the importance of reporting incidents.  

All E’s together 
Bicycle Planning follows a 5 E’s approach that includes: Engineering, Education, 
Encouragement, Enforcement and Evaluation. The local conclusion is no different 
than the international conclusion from the Public Policies for Pedestrian and Bicyclist 
Safety and Mobility report “No single policy or action exists to make streets and 
roads safer and more conducive to pedestrians and bicyclists.” Instead safer active 
transportation networks will only be achieved through a change in priorities for 
addressing transportation demand and land use. The national review also found 
“there is also a need to change typical road user behavior, such as distracted and 
aggressive driving as well as bicyclists and pedestrians not obeying traffic control 
devices.” Often this cultural behavior is changed through education and enforcement.  
Planning around all E’s is critical to the success in achieving a better bicycle friendly 
community status. 
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“More bike racks on public buses” “- Should be 
encouraged especially 
among students who 
live within the 15 
minute trip mark. - 
Needs a start 
somewhere. - Should 
look at promoting 
biking within the entire 
campus to help keep 
the campus clean and 
also make it safer for 
pedestrians.” 

“I sincerely appreciate the person(s) 
who took the time to put this 

together. I hope it results in more a 
adequate environment for Lawrence 

cyclists.” 

“I've been on a 
few of the smaller 
Lawrence trails. It 

would be nice to 
have signs that 

show the 
connectivity of the 
city more broadly, 

and how we can 
get from one to 

the next” 

“Cyclists and drivers alike need to be educated about traffic laws and how 
they pertain to bicycles. In my experience many cyclists want to ride in 
the street, but act as if rules do not apply to them and all traffic should 

yield to bicycles.” 

“Thank you!” 

“I think we are making good strides in improving bicycle 
infrastructure we just need to keep plugging along.” 

“Intersections are very 
scary. I've had cars turning 
right not notice me. I'm 
very aware that bicyclists 
have been killed in 
Lawrence. Also, how can 
we teach bicyclists, when 
they are on a common 
use, to let walkers know 
they are coming from 
behind?” 

“I don't think people 
realize that they can 

ride their bike and bus 
both in the same trip.” 

“Start ticketing the 
bicyclist!!!!!! and quit blaming 
the car drivers all the time.” 

“City hall just 
installed a bike 

maintenance which 
is Great!! It would 
great if a few more 
stations could be 
put up around 

town.” 
“I think Lawrence is dong 

a pretty good job of 
addressing/including 

bicycles and pedestrian 
traffic issues in the city 
agenda. I would like to 

see more things, signage 
especially, done out in 

the county.” 

“Let's make it more part of the culture” 

“Lawrence has great facilities for exercise but not 
traveling by bike.” 

“I would love to see more designated bicycle paths for 
utilitarian biking, and a pedestrian/bicycle bridge over 
Iowa at 21st street.” 

Thoughts about cycling in Lawrence and Douglas County 
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Appendix 
Paper Survey  
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Survey Results 
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