











Figure 2.1

Minneapolis boasts the second highest bike commuter population for a
major city, 4.3% of the working population, according to the 2008 U.S. Census
American Community Survey. Portland, OR maintains the highest percentage of
the population that commutes to work by bike at 5.9%. Minneapolis and St. Paul
already share an extensive network of 44 designated on-street bike lanes and 84
miles of dedicated bike paths, as Image 2.1 illustrates (Friedman 2010). Given the
relative success of Minneapolis and St. Paul as a bikeable city, as well as the
recent political support and access to federal grant funding, the Twin Cities’
cyclists are both familiar with different biking options and can have real impact
on where improvements are made. The funding from SAFETEA-LU is channeled

through the non-profit, BikeWalk Twin Cities (BWTC), that has allocated money
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and research into bike plan proposals, advocacy, education, and other community
organizations’ and non-profits’ projects. BWTC, Transit for Livable Communities
(TLC), and St. Paul Smart Trips are three organizations that regularly do Bike and
Pedestrian Counts at select locations around the Twin Cities as a way of
cataloguing observation data on biking and walking. Using stated-preference data
to understand Twin Cities’ cyclists’ perceptions of their city’s bike infrastructure
can offer a reflection on what it means to live and bike in supposedly America’s

#1 Bike City, and can point to where the gaps still remain.

2.3 Existing Relevant and Local Data Sources

Existing studies on travel behavior include the large datasets collected by the National
Household Travel Survey of 2001, the 2002 National Survey of Pedestrian and Bicyclist
Attitudes and Behaviors (conducted by the U.S. Department of Transportation’s National
Highway Traffic Safety Administration, NHTSA, the Bureau of Statistics, BTS, and the
Gallup Organization), and the Public Use Microdata Sample (PUMS) from the 2000
Census. These surveys help identify broad trends in travel behavior across the U.S.
However because bicyclists make up only 0.4% of reported trips made in the 2001
NHTS, the large samples of these surveys hides the intricacies of bike usage and
statistics.

Other locally pertinent studies to Minnesota and the Twin Cities are the MN
Department of Transportation’s Statewide Omnibus Study of 2003-2004 and the 2000
Travel Behavior Inventory (TBI) for the Twin Cities Metropolitan Area. The Omnibus

Study was a stated-preference survey conducted over the phone using a random sample
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of residents to rate the importance of cycling facilities and infrastructure. It surveyed a
mostly equal proportion of men to women, but it was focused largely in the suburbs (72%
of respondents), and thus not necessarily reflective of urban cycling preferences.
Disparities in gender included the importance of paved shoulders and lighting on bike
paths, of which women were more likely to rate as “very important” than men. In regards
to safety, women were more likely to be concerned with a lack of paths and poor road
conditions, while men more often reported unsafe practices of drivers and cyclists
(Krizek, Johnson, Tilahun 2004). The TBI gathered data on household travel from the
NHTS but at a specific smaller geographic scale and sample size, narrowing in on
different mode-shares.

The Association of Pedestrian and Bicycle Professionals (APBP) conducted a
national survey on Women and cycling in the spring of 2010, targeted specifically at
women. The survey was distributed online and received responses from over 11,000
American women (Sibley 2010). My survey used the questions from the APBP survey as
a guide, but directs them toward a smaller scale in the specific urban setting of St. Paul
and Minneapolis. While the APBP is useful to track trends in women cyclists’ travel
patterns, this study uses responses from both women and men in order to draw
comparisons.

An additional local study, conducted through the University of Minnesota by Krizek,
Johnson, and Tilahun (2004), compiled the results of the NHTS, TBI, Omnibus, Public
Use Microdata Sample (PUMS), and another local study by Tilahun, Levinson, and
Krizek (2004). Through analyzing the data collected by five different datasets, the study

examined frequency of cycle trips, commute-only behavior, urban versus suburban
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trends, as well as infrastructure preference by gender. The findings concluded that
women make fewer commuter trips by bicycle, a common trend throughout the literature,
but it challenged other assertions that women’s trip distances are shorter or that they
make fewer recreational trips than men. In order to further the research this study begins,
the authors suggest a more extensive analysis of available datasets and “direct
questionnaires to both current and potential women cyclists” (Krizek, Johnson, and
Tilahun 2004).

Tilahun, Levinson, and Krizek (2004) use an adaptive stated-preference (ASP)
survey of 127 civil service employees at the University of Minnesota. The survey was
created through a computer algorithm that measured how respondents valued travel time
with certain bike facilities — specifically how much additional time respondents were
willing to travel in order to make use of higher-quality bike facilities. Dill and Gliebe
(2008) similarly explore the relationship between travel times, the built environment, and
mode choice. Based in Portland, OR, the study used global positioning system (GPS)
technology to track 166 bicyclists in 2007 and the distance, purpose, frequency, and

supporting infrastructure of the participants’ cycling trips.

METHODOLOGY
2.4 Survey Recruitment and Participation

The survey | created for this study, Cycling Route Preferences was distributed in
2010 to fifteen different existing online list-serves and community forums of Twin Cities’
bike-related organizations (see Appendix B). The organizations consisted of non-profit

alternative transportation advocacy groups, bike-specific non-profits and shops, online
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community bike blogs, bike-feminist groups, and employee bike e-mail list-serves. The
fifteen organizations were chosen through established connections of my own
involvement in the Twin Cities bike advocacy scene as well as through networking
within the local bike circle. Though not exhaustive, the organizations represent a range of
different sizes in membership and funding, as well as geographic location and focus
across the Twin Cities.

Using the existing membership of these organizations the survey was distributed to
individuals who already subscribe to news updates from the selected organization.
Through this method, | was able to target people who cycled regularly in the Twin Cities.
However this also meant that access to the survey was limited to a self-selected group of
people who not only cycled already, but also were ‘active’ or at least connected to
advocacy and community bike organizations online. Though the results cannot offer
explanations of why individuals do not choose to bike, they can instead contribute to an
understanding of the local extent of bicycle use in the Twin Cities and the factors that
influence its use. A focus on gender and the characteristics of women cyclists, currently,
can guide policy towards bike infrastructure and facilities that also cater to women’s
stated preferences.

The survey was administered during the month of October 2010 and received
responses from 238 people. More women responded to the survey at 62.3 percent than
men at 36.8 percent and “other” at 0.9 percent. Respondents also identified as
predominantly white (85.7%). The majority, 81.1 percent, worked away from home with

6.3 percent of respondents working at home and 11 percent unemployed.
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2.5 Survey Structure

The format of the survey contains four sections: “Characteristics of Your Bicycle
Trip,” “Cycling Route Preferences,” “Environmental Perceptions,” and a demographics
section. The first section, “Characteristics of Your Bicycle Trip” gathers empirical data
regarding the purpose, frequency, and distance of trips in a typical week. It also addresses
trip-chaining, the act of stringing multiple short trips (30 minute stops or less) together in
the same journey, as defined by McGuckin and Nakamoto (2004). Trip-chaining as a
travel pattern is increasing for both men and women of all transportation modes, but is
often reported to affect women with children and household responsibilities more
(McGuckin and Nakamoto 2004). The final question of the first section asks respondents
to rank listed factors that may motivate them to bike.

The “Cycling Route Preferences” section presents seven scenarios for different
bicycle infrastructure designs on a street with visuals and written descriptions. The
examples chosen are of infrastructure options both currently present in the Twin Cities,
such as the Midtown Greenway as an Off-Street/ Separated Bike Path and an On-Street
Bike Lane, as well as options available in other cities but not yet employed locally (see
Figure 2.2). The respondents were asked, depending on the purpose for which they were
biking (specifically whether it was to commute to work, school, do errands or shopping,
or for recreation) what street design they preferred and what street design they typically
used. It has frequently been concluded that the built environment and the presence of bike
infrastructure and facilities often encourage increased bike usage and can increase a
cyclists’ perception of safety (Dill and Carr 2003; Pucher and Buehler 2007; NHTSA

2003; Mapes 2009). Therefore gathering responses of both preferred and typically used
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bike infrastructure can highlight where individuals may wish to see changes in the
available infrastructure. By separating the route option by trip purpose, the survey
addresses the different needs and demands of cyclists according to different destinations
Or purposes.

The survey questions seek largely subjective responses about individuals’ preferences
and behaviors. Though the second section, “Cycling Route Preferences” asks cyclists to
compare the routes they prefer with those they typically ride on, the design of the survey
gathers stated preferences rather than revealed preferences. Dill and Carr (2003) note that
*actual behavior does not always reflect stated preferences or desired choices,” a point
which creates limitations to the results of this study. However, the purpose of the study is
to develop an understanding of cyclists’ perceptions of the environment and how they
imagine or perceive certain infrastructure, road, and lifestyle factors as impacting their

decision to cycle.
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Figure 2.2: Bike Infrastructure Options

Off-Street/ Separated Bike Path

- Bike and pedestrian only

- Entirely separated from street

- Typically very few intersections
or traffic lights

Bicycle Boulevard

the lane of traffic

street

Cycle-Track

- Bike and pedestrian only paved
path
- Typically alongside street and
separated by curb
- Painted or brick to distinguish
it from the street

- Shared road on which cars and bikes share priority in

- Marked by a large bike + arrow symbol painted onto

On-Street Bike Lane

Buffered Bike Lane

- A Bike lane painted onto the street, but with a
buffer painted in between the bike lane and the

lane of car traffic

- Bike lane painted into an
existing street, typically to the
right of the car travel lane.
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The third section, “Environmental Perceptions,” focused on perceptions of safety
and how factors of the road, the built environment, and the individual’s lifestyle
influenced the decision to bike. Studies and literature assert that safety is correlated with
appropriate bicycle infrastructure, so as appropriate infrastructure increases, actual safety
— or perceptions of safety — do as well (Buehler, Pucher, and Kunert 2009; Garrard, Rose,
Lo 2008; Handy 2004). Perceptions of safety and the relative importance of factors, such
as the separation from traffic and adequate lighting, is also critical when analyzing the
cycling gender gap. Women are considered to be more risk-averse and cycling is
considered to be a ‘risky’ mode of transportation (Mapes 2009, Pucher and Buehler
2007). Thus this final section of the survey asks respondents to rank a series of factors,
pertaining to the road, built environment, and lifestyle, in order of their importance in
influencing the individual’s decision to bike. Though the sample of participants are
cyclists already, how they value certain components of travel and the road can help gage
how even cyclists’ bicycle use can be limited at times — or conversely, how more cycling
can be encouraged. Due to the subjective nature of the questions and the responses,

analysis must be wary of how the wording of the questions impacts the results.
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CHAPTER THREE: DATA ANALYSIS

3.1 Respondent Overview

Over the course of October 2010, 238 cyclists in the Twin Cities Metropolitan
Area took my survey, Cycling Route Preferences. Advertised through existing cycling
list-serves and networks, the respondents were likely to be participants in the cycling
community to some degree. The number of cyclists in the Twin Cities is rapidly growing,
with the percent of the working population that bike to work in Minneapolis rising from
2.4 percent in 2005 to 4.3 percent in 2008, according to the U.S. Census American
Community Survey (Friedman 2010). This represents 8,200 cyclists who bike to work in
Minneapolis, alone. My survey draws from both St. Paul and Minneapolis cyclists, as the
cities’ bikeways and bike communities are becoming increasingly connected and fluid.
Just over half (58 percent) of the respondents stated they live in Minneapolis, while 34
percent of respondents live in St. Paul. A smaller percentage (8 percent) listed different
Twin Cities Metro Area suburbs, such as Eden Prairie, Shoreview, and Hopkins. In
comparison to the other relevant studies discussed in the previous section, my study
captures results from predominantly urban residents from a variety of sources and list-
serves. The MN Department of Transportation’s Statewide Omnibus Study of 2003-2004
surveyed mostly suburban cyclists, making up 72 percent of respondents, and a study
conducted by Tilahun, Levinson, and Krizek (2004) surveyed 127 employees at the
University of Minnesota.

My survey was promoted as part of a project studying the relationship between
cycling and gender and appeared on the blog space and list serve of fifteen local bike-

related organizations, a few of which have Women-specific programming and Women
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and Trans-Gender Only workshops and open shop nights. Perhaps due to an interest in
the project subject or the influence of the existing women cycling communities in the
organizations from whom I solicited help, more women took the survey than men. Sixty-
two percent of respondents identified as female and 36.8 percent identified as male. Less
than 1.0 percent of respondents identified as a third gender, utilizing the “write-in”
option. However, the size of the third gender population who took the survey is too small
to make any significant claims or observations about a population group, and is
subsequently not included in the inferential statistical analysis. Closer attention to
targeting a third or transgender in survey distribution could have possibly allowed for
more substantial analysis, but instead | focused on the relationship between female and
male cyclists. The large response from women cyclists breaks from previous studies that
also target a self-selected group of cyclists, but who receive more participation from men.
Dill and Gliebe (2008) note the limitation of surveys that target “avid cyclists” or
“dedicated commuting cyclists” were more likely to be men aged 25 — 44; however, the
reverse is true for this study where female respondents outnumber male.

The racial and ethnic make up of the respondents are predominantly white,
identified as such by 91.1 percent of the respondents. The next three racial and ethnic
categories selected by the respondents are Asian (4.5%), Hispanic or Latino (3.1%), and
“Other” (3.6%). Additionally, the majority of respondents, 86.2 percent, stated that they
“work away from home,” while 6.7 percent work at home, and 12.1 percent are
unemployed. The unemployed category may also include students, as 36.5 percent of
respondents reported biking to school at least once each week. Both questions for

race/ethnicity and employment allowed respondents to select multiple answers, so the
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A large majority of respondents used their bicycle at least once a week for the
given purposes of commuting to work, conducting errands and shopping, recreation, and
other activities, with the exception of commuting to school. School was the least common
destination, but this may be attributed to the fact that many respondents are either not in
school or the school may be close enough to walk. School in this case likely implies a

college or university, given the youngest indicated age is 18 years.

3.3 Factors Affecting the Decision to Bike

Characteristics of the road, the built environment, and an individual’s preferences
affect whether, when, and where a person will decide to use a bicycle for transportation. |
attempt to pinpoint particular factors of the road and the built environment through the
Environmental Perceptions section of the survey in order to gauge a cyclists” willingness
to bike based on the availability of bike-specific infrastructure. Factors of the road
include the distance of trip, weather conditions, car traffic volume, road maintenance
(snow plowing and potholes), road width, and proximity to parked cars. Factors of the
built environment involve connectivity and safety of bicycle infrastructure provided in
the Twin Cities, such as convenience of bike paths and lanes, amount of street lighting,
proximity to a bike path, connections between paths, and availability of secure bike
parking. Third, lifestyle or personal characteristics that may affect bicycle travel include
the need to carry items, transporting children, and trip-chaining, concern for arriving
sweaty at destinations, level of mechanical knowledge, time constraints, and the quality

of the bicycle.
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The survey asked participants the extent to which these various characteristics of
the road, built environment, and their lifestyle were influential in their decision to bike.
They ranked each listed factor on a scale of one to five, one as “Not at all important, of
course | will still bike!” and five as “Extremely important, | will not bike in these
conditions.” The average total rating of each of the three categories was between two and
three, indicating the factors presented as possibly inhibiting an individual’s decision to
bike were only low to moderately important. The “Factors of the road” category was the
highest rated of the three, with a mean of 2.91 and a median of 2.96, on a scale of one to
five. Within this category, respondents felt most strongly about the statement, “They
don’t clear the ice and snow from the bikeways,” which received an average rating of 3.9
— the highest rated single factor of the three categories. Other relatively important
characteristics (scoring a three or higher) are the weather, high car traffic volume, and
quantity of potholes. Of the more highly rated factors, the state of weather conditions
influenced women cyclists more so than men cyclists. High car traffic volume and the
quantity of potholes were weighted similarly among men and women. In contrast, some
of the lowest rated factors (rated below two) are the need to transport children, trip-
chaining, level of mechanical skills, quality of bicycle, and proximity to a bike path.

The factors rated the lowest, or as “Not important, of course I will still bike!”
present a contrast to previous studies that highlight these factors as potential explanations
for the gender participation gap in cycling. Childcare responsibilities, such as
transporting children, are expected to have a greater influence on women’s travel
patterns. The need to transport children is often worked into trip-chaining, a travel pattern

associated with women’s travel behavior. Additionally, in a bike industry that is often
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perceived as male-dominated, mechanical prowess can be a limiting factor in depending
upon a bike for daily transportation. However, the results for Twin Cities’ cyclists from
the Cycling Route Preferences survey reveal no statistically significant differences
between men and women respondents’ perceptions of these factors and their influence on
the decision to choose the bicycle as a mode of transportation. The respondents did not
react aversely to the potential barriers listed, but the sample population surveyed are
already dedicated cyclists and are either unaffected by these barriers or have found ways
to curtail them. The low ranking of factors does not diminish the importance or debunk
their existence, but rather suggests that the barriers presented are more likely to affect
non-cyclists or casual cyclists.

Related studies have discerned that from 1990 to 2000, differences in travel
patterns and travel times between men and women decreased. Women'’s travel time
expenditures are increasing at a faster rate than men’s, thus lessening differences in travel
patterns and times between men and women from 1990 — 2000 (Gossen and Purvis
2004). More women are in the workforce and contribute to a larger percentage of driver’s
licenses, thus more generally changing the degree and extent of women’s travel (Kay
1997). In my study, trip-chaining, explained as making more than one stop on the same
journey, was reported as occurring “Sometimes” by 88.6 percent of the respondents, with
no statistically significant difference across gender. A study conducted by McGuckin and
Nakamoto (2004) deduced that men’s level of trip-chaining grew at a rate twice as fast as
women between 1995 and 2000. However, their study, utilizing data from the 1995
Nationwide Personal Transportation Survey and the 2001 National Household Travel

Survey maintained that women made more stops and trips than men, but the distances
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traveled were often shorter. It recorded that single women, as well as women in 2-adult
families with children, work closer to home than men in similar occupations, allowing
more time for household related responsibilities. The 2003 American Time Use Survey
results reveal employed women spend about an hour more per day than employed men in
household activities (McGuckin and Nakamoto 2004; Bureau of Labor Statistics 2003).

The results from these nationwide surveys reveal generalized trends about
gendered travel behavior and the likelihood of trip-chaining; however, they are not
differentiated by transportation mode. For cycling, trip-chaining involves different
commitments for time and distance, as well as potential differences in weight or amount
of items that can be carried. Linking multiple stops into one journey is be dependent on
how fast or far an individual is willing to cycle, the proximity and connectivity of the
destinations in relation to safe bike routes, and the willingness or capacity to carry items.
When considering these additional factors of trip-chaining while cycling or the travel
behavior of adults with children, the survey found that men were more likely to report
transporting children for reasons other than recreational riding via bike than women, for
whom it was applicable (see Figure 3.3). Slightly under half (41.5%) of respondents
reported that the decision to transport children or not was applicable, and of the 95
respondents for whom it was, only 27.4 percent stated they had carried children by bike
for non-recreational purposes. In the question that asked participants to consider the
impact of lifestyle characteristics on their decision to bike, the statement, “I have to
transport my children,” received a total average rating of 1.7 (see Table 3.3 and Figure
3.4 on the following page), suggesting that it was generally of low importance to the

survey respondents. Though this statistic includes everyone, including those for whom
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childcare responsibilities are not applicable, still the 41.5 percent for whom it applied, did
not skew the average rating as higher or more important. Additionally there is no
significant difference between male and female responses to the statement. Figure 3.4
illustrates a range of perspectives on the level of importance carrying children by bike
presents for only those who currently do it, and based on a small N of 26 respondents, a
distinct trend is not discernable. It does indicate that some people are both willing and do
transport children by bicycle, but their experiences are varied and are not statistically
different by gender, based on survey data. Transporting children by bike intersects two
different social roles of carrying extra weight and assuming familial responsibilities and
thus may complicate a search for gendered differences. When cross-tabulated with
another associated variable, trip-chaining, there was also no statistically significant

relationship.
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Figure 3.3: Cross-Tabulation

70.0

Do you ever carry children along with you on
your bicycle while commuting somewhere other
than for recreational purposes?

60.0
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30.0
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Percent of Responses by Gender

Yes

No Not Applicable

H Female

m Male

*Pearson Chi-Square value, 5.501 and significance 0.019

Table 3.3: Cross-Tabulation of Carrying Children and the Level of
Importance of Carrying Children (for whom it was applicable)

How important is the " | have to transport my children"

following lifestyle factor in

determining your cycling Somewhat

route or whether you will Not at all not Moderately Very

even bike at all? important important Neutral | Important | important | Total

Children Yes 4 4 9 3 6 26
No 44 1 9 4 3 61

Valid Total 48 5 18 7 9 87

Not Applicable/ Skipped/ 151

Missing

Total 238

*Pearson Chi-Square value, 26.482 and significance, 0.00

Figure 3.4

Participants who reported "yes" to carrying children
cross-tabulated with the factor's relative level of
importance

Not at all

15%

important

Somewhat not
important

Moderately
important
12%

15%
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The lower level of importance in transporting children via bicycle can be
attributed to a few details about the survey participants. Respondents may not be deterred
by the addition of weight on their bicycle or the increased time constraints carrying
children may impose. Sixty percent of participants claimed they have carried cargo in
some capacity (panniers, a trailer, or other) on their bicycle. Men were more likely to
report carrying items by bike, as well as more likely to carry children by bike. Yet,
overall when all participants were asked to rate the level of importance that carrying
items presented to cyclists, the overall rating was a 2.5 on a scale up to 5, suggesting only
moderate importance. Similarly, potential barriers related to trip-chaining, such as “I do
not have enough time” and “I make too many stops and errands,” received relatively low
overall scores of 2.4 and 1.7 respectively. These two factors revealed no statistically
significant difference across gender.

Overall, the factors that are typically perceived as barriers to cycling may not be
appropriately addressed by this study’s survey sample. The stated frequencies and
distances of cycling trips, as well as the reported low levels of deterrents to cycling,
indicate that the survey participants are dedicated cyclists and are not easily swayed from
their decision to bike and that men and women participants are cycling at similar rates
with similar travel characteristics. However, the respondents’ lower rankings do not
devalue the weight these barriers may hold for non-cyclists. The preferences and travel
behavior of non-cyclists is more difficult to track, especially how they would respond to
bike-specific infrastructure and cycling-related barriers. The low levels of influence the

potential barriers hold for survey participants does indicate that not only will the survey
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respondents continue to bike, but the listed factors will also likely not impact the extent
of their commute.

However, though the overall rankings were low, the relatively higher importance
given to characteristics of the road, such as road maintenance, high car traffic volume,
and ice and snow marks an area to study further. The lowest barriers of trip-chaining and
transporting children reflect conditions of an individual’s lifestyle or personal travel
behaviors. The score of 3.9 given to the presence of ice and snow on roads represents the
level of commitment a city invests to maintain and protect cyclists’ right to the street. A
slightly higher aversion to streets with high car traffic volume suggests a preference for
different types of infrastructure or different cycling conditions than what the streets
presently offer. The role infrastructure and street characteristics hold in determining

cycling preferences is discussed in more depth under section 3.5.

3.4 The Will to Bike

The factors of the road, the built environment, and lifestyle presented above imply
that the Twin Cities cyclists who participated in the survey are not easily discouraged
from cycling. The exceptions include weather conditions, adequate plowing of streets and
bike facilities, and a high car traffic volume on streets. The former is less controllable,
while the latter two reflect concerns with road maintenance and type of street. Thus the
question becomes, what are the motivational factors that encourage cycling for
transportation? The survey reveals a sampling of avid cyclists, where about 80 percent
bike at least once a week to work and nearly half bike daily to work each week. To

supplement the extent to which they cycle and their preferences for cycling, the survey

Judge | 57



also asked the relative importance of certain positive factors of cycling behavior. The

factors included personal benefits of empowerment, fun and enjoyment, being outdoors

in fresh air, socializing, and the health benefit of exercising. More utilitarian factors

included a lack of access to a car or good public transit options, saving money, lighter

environmental impact, or greater speed and efficiency by bicycle. Several of these factors

were reported as positively contributing to the decision to bike as a mode of

transportation, as illustrated by Figure 3.5.

Figure 3.5: Motivational factors behind the decision to bike
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Exercise, stayinghealthy
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important

0.0
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Among the highest ranked factors was the benefit of bicycling being “fun and
enjoyable,” scoring an average total rating of 4.5 on a scale of 5. Also scoring above a 4
on the scale are the benefits of exercising, being outdoors, and its positive impact on the
environment. The next category of factors, scoring between a 3 and 4 include speed and
efficiency, saving money, and a sense of empowerment. Alternately, the lowest rated
factors were access to a car and good public transit options. The data suggest the
participants are voluntary cyclists — choosing to cycle, rather than dependent upon it due
to a lack of access to other transportation and transit modes.

However, women were more likely to report that a lack of public transit options
was more important in their decision to cycle than for men. Increased public transit
options might then present a more viable traveling option for some women. Overall, a
lack of access to public transit was rated a 2.1, the lowest of all given factors for the
question. Its role in determining cycling behavior may best apply to a desire for more
options through a well-connected multi-modal network in the Twin Cities. Women were
also more likely to rate weather conditions as more important in their decision to cycle
than men, implying that when weather is not suitable for cycling, public transit could
provide a more desirable option.

Women cyclists were also statistically more likely to rate a sense of
empowerment as more important than men cyclists in their decision to bicycle. Though
each individual definition of empowerment may vary or represent different connotations
for different people, it is worth noting that more women cyclists chose to identify with a
sense of “empowerment” than men. The higher ranking placed upon personal

empowerment suggests that female respondents experience a level of agency, or
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recognize a personal change through the act of cycling that either men do not experience
or do not associate with “empowerment.” This is not to claim that men respondents were
disempowered or indifferent, but rather they may not recognize an “empowerment” of
cycling as any different than other areas of empowerment. The positive correlation for
women cyclists though, indicates a desire to cycle for personal fulfillment and

independence.

3.5 Preferences in Street Design and Bike-Specific Infrastructure

The aspects of the data detailed above target the extent to which men and women
cyclists are traveling in distance and frequency, as well as subjective and objective
factors that influence their decision to cycle. A third component of discerning the gender
participation gap among cyclists involves how men and women cyclists relate to their
surrounding environment. Three multi-part questions of the survey ask survey
respondents what type of street and route options they prefer to travel on, what they
typically travel on, and what characteristics of a route do they value most.

For work commutes, the most commonly used (typical use) route options included
on-street bike lanes, commercial or main streets, and residential side streets (see Figure
3.6). Participants were encouraged to indicate any and all street options that applied in
order to represent the variety of street and bike facility options that can be combined into
a typical route to work. Thus, 53.2 percent of cyclists used on-street bike lanes, 46.4
percent used a residential street, 43.2 percent used a commercial street, and 37.8 percent
used an off-street or separated bikeway. To bike to school, 21.0 percent of respondents

used an on-street bike lane and 18.5 percent used a residential side street, however for
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most respondents (61.5%) a school commute was not applicable. Biking to run errands
and go shopping typically involved using a fairly even combination of on-street bike
lanes (used by 59.5% of bikers), commercial (59.9%) and residential (62.6%) streets.
Recreational biking was mostly experienced on off-street/ separated bikeways
(representing 84.7% of people’s typical route), with a lesser extent of riding in on-street
bike lanes (50.9%) and residential streets (50.5%). With the exception of recreational
biking, the routes most typically traveled on consisted of street infrastructure with a close

or informal proximity between bicycles and motorized traffic.
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Figure 3.6: Stated Current Route

Which type of street or route option do you
TYPICALLY ride your bicycle on for each type of
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Figure 3.7: Stated Preferred Route
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As Figure 3.6 illustrates, the least commonly used bike facilities and street options
are cycle-tracks, bicycle boulevards, and buffered bike lanes. Within the context of the
Twin Cities, these street design options are not yet implemented and are controversial in
even the proposal stages. However, when propositioned with the same bike-specific
infrastructure options, and asked which ones respondents would prefer to travel on, stark
contrasts appear. Survey respondents expressed preferences in mostly off-street/
separated bikeways (70.1%) and on-street bike lanes (52.8%) (see Figure 3.7). An
additional change from the typical routes traveled on is the peaked interest in cycle-
tracks, bicycle boulevards, and buffered bike lanes. Only 6.8 percent of respondents
stated they use a cycle-track in their typical work commute, but 33.8 percent stated they
would prefer this option. Similarly, 7.7 percent indicated they typically use a bicycle
boulevard, while 31.6 percent would prefer it, and for buffered bike lanes, the difference
in use and preference increased from 4.1 percent to 38.53 percent. The preference for
bikeways that are more deliberately separated from motorized traffic suggests that there
is a demand for a legitimized place for bicycles on the road.

Similar patterns are expressed for other commuting purposes, with the most
preferred route option including an off-street/ separated bike path and on-street bike lane.
Interest in cycle-tracks, bicycle boulevards, and buffered bike lanes is noted by
approximately a third of all participants for each trip purpose, increasing from about only
a tenth or less of participants that report to use them in a typical trip.

Street options such as a commercial road and residential road were commonly
used, but not highly preferred. The low levels of preference given to these street options

implies that streets without bike infrastructure are used, by default, around the Twin
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Cities in order to connect cyclists from their origin to their destination when more
preferable options are unavailable. However, given the low levels of preference for non-
bike-specific streets and the relatively higher levels of preference for bike-specific
infrastructure, it is evident that if given the opportunity, many cyclists would opt to ride
on streets catered to the bicycle. If bike-specific infrastructure is preferred by survey
respondents and increases the extent to which they already cycle, the provision of bike-
specific infrastructure may also create more viable incentives for non-cyclists who are
currently deterred by non-bike-specific streets. Carving a specific lane on a street for
bicycles creates more equal opportunities to choose to cycle for a mode of transportation.
A cycling advocate interviewed by Jeff Mapes (2009, 197) explains that “motorists have
their space, pedestrians have their space on the sidewalks, and cyclists need their space
t00.” The street cannot operate as a truly public and democratic space without equal

opportunities for participation by different transit users.

3.6 Gendered preferences in street design and bike-specific infrastructure

The trends stated above for typical usage and stated preferences describe a general
shift towards routes that are explicitly intended for bicycle transportation. Within this
broader trend among participating Twin Cities cyclists, gender appears to correlate with
patterns of route selection and preference. A critical research question the survey seeks to
answer is do women and men cyclists perceive the streets differently, and do they have
different preferences for street designs? With a peaked interest in different street options
that are new to the Twin Cities, when preferences were cross tabulated with gender,

according to a chi-square test for statistical significance, women were more likely to
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select cycle-tracks as a preferable option for commuting to work, running errands, or
recreating (see Figure 3.8 and Table 3.4). Women were also more likely to not select a
commercial or main road as a preferable option for recreational riding. Stated preferences
for bike-specific infrastructure reflects trends indicated for current typical use of bike
routes. Within options typically used, men were more likely to report traveling on
commercial and residential streets for work commutes, errands, and recreation.

A significant difference in a preference for cycle-tracks between genders presents
a possible street design option that could encourage more female cyclist participation. A
cycle-track is also an interesting design option, because it is not (yet) widely used in the
Twin Cities or the U.S., but it is extensively used in Europe. The structure of a cycle-
track serves the utilitarian purposes of an on-street bike lane and commercial street in the
sense that it typically runs parallel to traffic on a main road. It also serves the safety and
efficiency purposes of a separated bike path because it is physically separated from the
lanes of motorized traffic by a curb or small median. It is not delineated by a mere
painted line on pavement (or a painted zone such as for a buffered bike lane), nor does it
border a lane of parked cars, which pose the threat of car doors opening into the lane of
bicycle traffic. Thus it combines the benefits of safe and efficient travel along a major

commercial or transportation corridor.
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Figure 3.8: Infrastructure of Statistical Significance by Gender

Stated Preference for Cycle-Tracks
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*Percents based on total number of male/ female respondents who answered each question.

Table 3.4: Cross-Tab and Chi-Square Results for Significance

Cycle-Track as a Preferable Option

Trip Purpose % Female % Male i:;:?;ns?;i('zs_gilga;g)

Work 43.0 247 0.007
Errands 39.8 25.0 0.027
Recreation 38.0 19.8 0.005

*Percents and Sig. Results based on N for each question. Respondents were encouraged to select multiple

routes as a preferred route, thus N varies between each trip purpose.
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Cycle-tracks, as depicted in Image 3.1, are prevalent in certain European cities,
such as Amsterdam and Copenhagen, where bicycle use reaches upwards of 30% of the
transportation mode-share and the female cyclist participation outnumbers male cyclists.
Pucher and Buehler (2007) associate higher rates of female cyclists with the availability
of safe and bike-specific street infrastructure. The data collected from the survey reveal a
higher preference for cycle-tracks among women and reflect broader gendered
perceptions of the street environment such as increased separation from traffic and bike-
specific road accommodations.

However, the data also reveal similarities between men and women cyclists’
preferences for bike facilities. For the most popularly used and preferred bike
infrastructure/ street option, the off-street/ separated bike path, there was no statistically
significant difference between men and women. The example provided for a separated
bikeway in the survey was the Midtown Greenway, a “bicycle freeway” located along a
converted railroad right-of-way, as illustrated in Image 3.2 on the following page. The
separated bike path option was the most preferred of all respondents. Within the context
of the Twin Cities, the popularity of separated bikeways may be due to the success of the
Midtown Greenway, the East and West River Roads, the Gateway Trail, Bruce Vento
Trail, and the Grand Rounds network in Minneapolis. In general Twin Cities’ cyclists
have a greater familiarity with this option and may be more inclined to desire increased

connections between the separated facilities that already exist.
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1.
-;‘I_I Image 3.1: Cycle-track example as
provided in Cycling Route

Preferences survey

Image 3.2: Separated Bikeway
(Midtown Greenway in Minneapolis)
example as provided in the Cycling
Route Preferences survey
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The desirability of a specific street design provided is also affected by its
supplemental characteristics of amenities and experiences and how those characteristics
are valued by the user. Amenities such as paved shoulders and adequate lighting on bike
paths impact the perceived safety of a route. Other chracteristics, such as a route that is
fast or efficient, scenic with greenery, quiet and away from traffic, or likely to have other
cyclists, influence the type of experience a user will have on that route. Users may
perceive or value these characteristics differently based upon the purpose of each trip,
and so the survey asked participants to select the attributes they valued most for four

different trip purposes (see Figure 3.9).

Figure 3.9: Preferences for Road Amenities

Which characteristics and facilities of a road do you
value MOST for each type of bicycle trip? Check all
that apply.
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Overall the attribute of speed and efficiency was valued highly for different trip
purposes, most notably commuting to work and for shopping. In total, 86.1 percent of
respondents selected “Fast and efficient” as one of the characteristics they value most for
the work commute and 79.3 percent valued speed and efficiency for errands/shopping.
The next highly valued characterstic for mulitple trip purposes is the factor, “Well-lit,”
selected by nearly half of all respondents for commutes to work (49.1%), school (46.0%),
errands/shopping (47.5%), and a third of respondents for recreational purposes. Not
surprisingly, the attribute of being scenic with lots of greenery is most desireable for
recreational trips, as well as a route that is “Car-free” and “Quiet, seperated from traffic.”

The provision of adequate lighting is a street facility often associated with
perceptions of safety and fear on a street. Literature of public space participation and
travel behavior notes that women tend to be more cautious of safety concerns and more
“risk-averse” in traffic situations than men. In relation to cyclists’ position on a street,
safety concerns are heightened by the vulnerability of traveling by bike, due to the bike’s
size, openness, speed, and visibility. In the Cycling Route Preferences survey, women
respondents were more likely than men to rate paved shoulders and adequate lighting on
bike paths as “very important.” However the overall rating average for men and women
combined was a 2.5 on a scale from 1, “Not important at all” to 5, “Extremely
important.” The rating scale from one to five was presented in a question that sought to
weigh the potential barriers a lack of lighting may present to cyclists. In the question
illustrated by Figure 3.9, the provision of lighting was included as a street facility that
cyclists valued or appreciated. While the lighting received a moderate rank of 2.5 on a

scale to five, in the results presented in Figure 3.9, approximately half of all respondents
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selected it as one of the “most valuable” road characteristics — second only to speed and
efficiency. Additionally, there is no statistically significant difference between men and
women respondents’ selection of a “Well-Lit” route. Given the contrast between the
lower ranking of lighting as a barrier, but the high value placed upon lighting as a
preference, the responses suggest that overall the survey participants are not significantly
deterred by the lack of lighting, but given the opportunity, they would prefer to improve
their cycling routes with sufficient lighting. The survey results also suggest that the lack
of lighting poses a greater barrier to women cyclists — not necessarily deterring them
from bicycling entirely, but it is considered in their decision to a higher degree than men.
The desire to be fast and efficient on a cycling route stood out as a preferred
characteristic for bike commuting for both men and women. However, men were more
likely to value the speed and efficiency than women for a commute to work. Men were
also more likely to value the characteristics of scenery/ greenness on the work commute.
The data find that gender impacts various factors in how cyclists perceive the
street, from type of infrastructure, lighting, and speed. While the sample population
surveyed may reveal only nuanced discrepancies in preferences, the differences
nonetheless exist and represent ways that streets can be designed to either encourage or
inhibit participation by certain users. Appropriate infrastructure and road amenities, such
as lighting along bikeways, not only recognize the rights of cyclists generally to the road,
but also create safer opportunities for cycling that directly address concerns of women.
The results of the survey may inform the greater disparity between men and women bike

commuters at the national level, and furthermore suggest that infrastructure can provide a
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means to address the social barriers to cycling that are more likely to deter the potential

or non-cyclists.

3.7 Gender and the Extent of Bicycle Use

The differences revealed in men and women’s preferences for bicycle
infrastructure are significant, but also more minute than existing literature suggests. As
illustrated by the general survey descriptive statistics for respondents’ demographics and
extent of bicycle use, it is apparent that the sample featured by the survey represents
frequent and dedicated cyclists. Thus, it is appropriate that barriers to cycling would be
lessened and differences narrowed. However, given that certain differences still remain, it
is important to consider these as potential areas of focus in the larger gender participation
gap for cyclists.

Related studies find that the extent to which women cycle and the purpose of the
trip varies from the cycling behavior of men. Dill and Gliebe (2008) found that women
make the same number of trips as men, but the distances are often shorter. Using an
Independent Samples T-Test of my survey data, the results hold that there is no
statistically significant difference in the number of trips made by men and women
cyclists. As stated previously, 80 percent of all respondents biked at least once a week to
work, and nearly half biked to work five or more times a week. These rates of bike
commuting are comparable to rates in one of the best bike cities in the world: in
Amsterdam, over 85 percent of residents rode their bike at least once a week in 2003 -
not differentiated by trip purpose (Pucher and Buehler 2007). Of course, the sample

featured in my survey responses are not reflective of the Twin Cities as a whole, but it
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illustrates a level of commitment to bike commuting that is present by a population in the
Twin Cities.

Additionally, there is no statistically significant difference for the number of trips
for any destination/ trip purpose (commuting to work, school, errands, recreation, or
other) between men and women. This sample of Twin Cities’ survey respondents breaks
from a previous local study as well as national trends in the nature of cycling trip
destinations. Krizek (2004) and the National Household Travel Survey in 2001 find that
women are more likely to bike for errands and recreation, whereas men are more likely to
bike to work. Male and female survey participants were proportional in their employment
status as either working away from home, working at home, or unemployed, which does
not skew the results for trip purposes.

A difference is highlighted in the distances traveled by men and women cyclists.
Though the number of trips and the trip destination are similar, men cyclists were more
likely to commute a longer distance for work and recreation than women. This finding is
consistent with the study conducted by Dill and Gliebe (2008). However, when asked the
importance of distance as a factor in determining the decision to cycle or choose a route,
men and women cyclists appear to have a similarly low or moderate concern for the
distance a trip will take by bicycle (scoring a 2.7 on a scale of one to five).

The difference in work commuting distances between men and women help
inform the differences in preference for road characteristics illustrated by Figure 6.3. Men
were more likely to value speed and efficiency and scenery for the commute to work than
women. These preferences are more applicable for a person traveling a farther distance

and for a longer period of time.
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The similarities between men and women and the frequency of bicycle use are not
outliers or an anomaly, but rather reflect cities’ ability to address some of cyclists’
concerns. The Twin Cities are heralded as prominent bike cities in the U.S. and offer a
variety of bike-specific infrastructure, which has contributed to high levels of cycling
among men and women. As evidenced by Figure 3.4, respondents are taking advantage of
the separated bikeways and on-street bike lanes that already exist. However, even in a
setting where bicycling has become accepted through the provision of some
infrastructure, there are still factors that prevent streets from being wholly inclusive. The
stated significant differences in how men and women respondents perceive the streets
indicates that women’s specific needs and concerns must be addressed in order to create

more public and inclusive street environments.

3.8 Data Limitations and Further Research

My survey and research explore gender as one of the gaps in American cycling,
and more broadly, only one of the factors that affects how people experience the public
space of the street. Other variables play equally important roles that can measure the
“publicness” of a street and how people are either allowed to or prevented from
participating democratically in a space. Within the bicycling scene, other variables are
missing from the “skinny, white, male” identity that cycling is often associated with or
that is visible on American streets. Race, ethnicity, and class also impact the level of
access people have to a bicycle, helmet, lock, or information about how to cycle safely.
Also, similar to how images of women cyclists are portrayed and contrasted in public and

through media institutions, images (or lack thereof) of immigrant, race, or class groups
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affect how people associate themselves with a certain mode of transportation. As
Mitchell (2003), Furness (2010), and Mapes (2009) all note, representation matters, and
whoever is present and visible on a street influences who may feel welcome in that space.

Future research may explore differences of gender within another subgroup, such
as a minority or immigrant group. Even in Amsterdam where cycling rates are among the
highest in the world and women cycle more than men, the city finds that there is notable
variation in bike usage. Lower-income groups and recent immigrants and their children
cycle less than the average Amsterdam resident (Pucher and Buehler 2007). Amsterdam
provides a plethora of bike-specific infrastructure and amenities throughout the city and
its streets, but there are still holes in bike usage by certain users. Therefore it is crucial to
explore each group’s perceptions of the street separately and address their specific needs
in order to create more inclusive streets.

As stated in Chapter Two and reiterated through Chapter Three, the respondents
to the survey are not representative of Twin Cities’ cyclists as a whole. The group is self-
selected through existing bike-related organizations and expressed a strong commitment
to frequent bike commuting regardless of distance and various potential barriers. Yet, the
238 respondents do indicate that the subgroup of dedicated cyclists in the Twin Cities is a
strong and visible one throughout the cities, of which 63 percent are women. The
similarities present between men and women participants’ current use of the bike
indicates that gender does not need to influence or impede on the rates at which each
group cycles. Yet, by analyzing the differences that persist between men and women
cyclists in the Twin Cities, | can begin to understand and draw connections to either the

casual cyclist or the non-cyclist. If certain infrastructural changes will further increase the
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extent to which female cyclists are currently using the streets, then visibility of current
female cyclists will increase and a general shift among potential bikers may increase as
well. Stated female preferences for particular infrastructure can also indirectly influence
the social barriers to cycling through the creation of safer opportunities to cycle for
transportation purposes, and by increasing the visibility of current women bikers and the
visibility of safe cycling generally.

Responses from the survey point infrastructural changes in a few directions. Men
and women cyclists reported differences in preferences that were statistically significant
and did not diverge in the type of infrastructure preferred, but instead diverged on the
level of importance of a certain provision or barrier. In general men and women approved
and preferred bikeways that are more separated from traffic than a street with no bike-
specific infrastructure or simply an on-street bike lane. Cycle-tracks stand out as a
desirable design to incorporate bicycles onto the road by women survey participants and
are also commonly used in European cities with higher rates of cycling than in the U.S.
Considering that factors of a bike commute pertaining to a participant’s “lifestyle,” such
as trip-chaining, carrying cargo, and transporting children, were perceived of a lower
importance than the provision of lighting and road design and maintenance, the demand
for infrastructural changes seems clear. The “lifestyle” factors may remain potential
barriers for current non-cyclists, but changes in infrastructure provide a tangible method
to target new cyclists and create safer roads for biking. In a general survey in 1996 on
physical activity across the U.S., a report by the U.S. Surgeon General found that 53
percent of people who had cycled in the previous year said they would commute to work

by bike if they could do so on “safe, separated designated bike paths” (Maps 2009, 196).
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The design of the street dictates the type of activity that can occur on it and without the
basic provision of bike-specific networks, cycling remains a marginalized mode of
transportation — in regards to other modes as well as who is able to participate as a
cyclist.

This study emphasizes the role of the street as an urban public space with social
and transportation-related implications. Yet, in addition to exploring other identities
excluded from the current population of bicyclists, it is important to also analyze the
inclusiveness of other spaces within the bicycle movement. The spaces of representation
may be most visible on the public streets, but the practice and identity formed as a biker
is also experienced in bike shops, in the realm of mechanics, in the sport, through
products of the bike industry, and in the media. Further research of creating more
inclusive community or media spaces will likely spill over and reflect onto the
representation of women and other missing groups biking on the road.

Spaces created through street infrastructure and spaces arranged in media or bike
retail influence each other concurrently and are each mediated through the social
behavior and perceptions of the cyclist. | argue that the appropriate provision of
infrastructure offers a tangible method to address the social dynamics of travel behavior.
In addition, attention to social programming and auto-reduction policies can supplement
changes in the built environment to holistically influence gendered trends in travel

behavior and encourage more inclusive cycling spaces.
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CONCLUSION: Moving Towards More Inclusive Streets

This paper explores the differences and similarities in how men and women
cyclists perceive the streets as a means to investigate the national gender participation
gap in American cycling. On average, women use the bicycle as a mode of transportation
at half the rate than men do in U.S. cities. There is a range of factors that contributes to
differences in bicycle use between men and women, and this study aims to target the
factors that affect how a street can provide equal opportunities for men and women
cyclists. Lifestyle factors and personal choice play pivotal roles in determining travel
behavior, but the design of streets and provision of appropriate infrastructure lay the
foundation for the types of transportation activities that are expected and safely
accessible. By surveying the preferences of current cyclists in the Twin Cities in relation
to cycling travel behavior, we can ensure that our streets are meeting the needs of a
variety of users and serve as effective public spaces. Responding to women’s preferences
of certain bike-specific options can broaden the accessibility of cycling to larger
populations and begin to increase the participation of women bikers.

The data results from the survey provide helpful insight to city and transportation
planners and bike advocates as cities continue to make decisions regarding non-
motorized modes of transportation. In the Twin Cities, the program BikeWalk Twin
Cities manages federal funding designated for new infrastructure to help increase rates of
biking and walking for transportation. Future planning decisions need to include the
differentiated preferences of women cyclists in order to target a larger population of
casual or potential cyclists. Women are often considered a target population or an

“indicator species” due to characteristics of female-specific needs and behaviors in
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transportation that may require a different transportation network than currently
available. The results from the survey suggest that women are already prominent in the
bike culture of the Twin Cities and are taking advantage of the current opportunities;
however, as policy moves forward and aims to increase the percentage of commuters who
bike, the small differences in preferences from this survey’s sample will likely widen
when applied to the general population.

The significance of catering to these specified needs and differences is rooted in
the framework of “the right to the city,” as theorized by Don Mitchell (2003), Henri
Lefebvre (1993), and Dimendberg (1998). The streets of a city are necessarily public and
are the thoroughfares of mobility, travel, and interaction. Roads built for the automobile
alone restrict the access, uses, and behaviors that are allowed to safely take place on the
road. In their design for speed and efficiency of automobile traffic, roads can limit the
opportunities for a multi-modal and participatory public space. Purcell (2002) and
Lefebvre (1993) argue that a city is an oeuvre, or an open space that is constantly shaped
and reshaped by its inhabitants, but it is also mediated by overlapping layers of policy
and social dynamics. The increasing population of bicycle commuters in the Twin Cities
demonstrates a stage in the process of reshaping the streets and bicycle network of St.
Paul and Minneapolis. Their visibility urges representation for cycling socially and
spatially on the road. However, the practice of cycling in the street remains socially
mediated and differences in cyclists’ experiences persist. The survey participants indicate
that there is a strong presence of women bikers, but that at times their preferences may
vary from men’s. Additionally, a lack of participation from other non-white populations

may indicate that other variables and groups are also under-represented in the Twin Cities
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cycling scene. Further research could inquire into the preferences and travel behavior of
other population groups and direct street design and information toward a broader array
of transportation options.

With a goal of creating more inclusive streets, it is important to note that changes
in the built environment offer one medium to influence travel behavior and provide
equitable access to transportation options, but do not expressly or immediately remove all
barriers to public space. There are multiple scales at work that impact how effective a
plan for more inclusive streets will be at allowing various groups the ability to represent
themselves. Mitchell (2003, 35) warns that, “Even the most well designed spaces for
interaction often lead to limited and ineffectual public discourse.” Thus, adding a cycle-
track, or even a network of cycle-tracks to the urban grid alone will not resolve the
gender participation gap. The characteristics that a cycle-track represent, such as a
convenient and efficient route with distinct separation from motorized traffic, and a
legitimized space on the road, offer key guidelines for future street design and
implementation of Complete Streets policy. Additionally, supplemental programming,
signage, and information with the infrastructural changes can target some of the other
social and spatial levels of the biking experience. Nonetheless, stated-preferences in
infrastructure and the deliberate provision of bike-specific facilities demonstrate a critical
component of the street that can encourage participation from a wider set of the
population, particularly women.

The input of the survey participants is a glimpse into the diversity of opinions and
travel needs that Twin Cities’ cyclists encounter in their daily or weekly commutes. The

personal views of cyclists help contribute to a process of imagining a democratically
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produced street space (Dimendberg 1998). The current process that caters to
predominantly one mode of transportation generates streets that lack a diversity of travel
experiences and may present barriers to populations seeking access to other means of
travel. Specific designs in the urban street environment can provide a means to integrate
the bicycle more effectively into the transportation network, as well as address specified
needs of female cyclists that help narrow the gender participation gap in American

cycling.
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Appendix A: Stated-Preference Survey, Cycling Route Preferences

Welcoming Page

Hi, welcome to the survey on Cycling Route Preferences!

The purpose of the study is to develop a sense of bicycling behaviors and preferences in
the Twin Cities, and understand how gender relates to the ways cyclists may perceive the
streets differently.

Understanding the varying perspectives and preferences cyclists may have can hopefully
lead to designing streets that are more inclusive and welcoming to new and increasing
numbers of cyclists.

Your responses are extremely valuable and will help inform my larger Geography Honors
Research Project at Macalester College, titled, "Designing More Inclusive Streets: The

Bicycle, Gender, and Infrastructure."

Your participation is greatly appreciated!

The survey should take 10 - 15 minutes. Your answers will be used for research purposes
only and will remain anonymous and confidential.

If you have questions, feel free to contact myself, Ainsley Judge: ajudge@macalester.edu
or my project adviser, Dan Trudeau: trudeau@macalester.edu | 651-696-6872

To continue with the survey, please click "Next" below
Section 1: Characteristics of your typical bicycle trip

1. How many times do you travel by bicycle for the following purposes in a typical
week? How many miles do you travel for each purpose?

# of Times per week | Distance (miles) for
each trip, one-way

Commuting to work

Commuting to school

Errands/ Shopping

Recreation

Other
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Do you make more than one stop on the same journey while bicycling?

a. Always
b. Sometimes
c. Never

On ascale of 1to 5, 1 = not at all important and 5 = extremely important, please
rank the following factors in order of their importance to your decision to bike.

1- Notat all
Important

2

3

4

5-—
Extremely
Important

Lack of access to
good public
transit options

It is empowering

To socialize with
family and friends

Being outdoors,
fresh air

It is good for the
environment

Bicycling is fun
and enjoyable

It is fast and
efficient

Lack of access to
acar

Exercise, staying
healthy

It saves money
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Section 2: Cycling Route Preferences

Please refer to the following images and descriptions of bike infrastructure to answer the

questions in this section.

Off-road/
separated bike
path

Cycle-track

On-street bike
lane

- Bike and pedestrian only

- Entirely separated from street

- Typically very few intersections
or traffic lights

- Bike and pedestrian only paved
path

- Typically next to street and
separated by a curb

- Either brick or painted to
distinguish it from the street

- Bike lane painted into an existing
street, typically to the right of the
car travel lane.

Bicycle
Boulevard

Buffered Bike
Lane

- Shared road on which cars and
bikes share priority in the lane of
traffic

- Marked by a large bike + arrow
symbol painted onto street

- A Bike lane painted onto the
street, but with a buffer painted in
between the bike lane and the lane
of car traffic
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4. Which street and route options would you PREFER (if they were all available

options) to travel on for each type of bicycle trip? Check all that apply.

Off- Cycle | On- Bicycle Buffered | Comm | Residential | N/A
Street/ -track | Street | Boulevard | Bike ercial/ | / Side
Separated Bike Lane Main Street
Bike Path Lane Road

Commuting

to Work

Commuting

to School

Errands/

Shopping

Recreation

5. Which street and route options do you TYPICALLY travel on for each type of
bicycle trip? Check all that apply.

Off- Cycle | On- Bicycle Buffered | Commercial/ | Residential/ | N
Street/ -track | Street | Boulevard | Bike Main Road Side Street | /
Separated Bike Lane A
Bike Path Lane

Commuting

to Work

Commuting

to School

Errands/

Shopping

Recreation
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6. Which facilities and characteristics of a route do you value MOST for each type
of bicycle trip? Check all that apply.
Fastand | Well | Connected | Car- | Scenic, Quiet, Busy
Efficient | -Lit | to Public Free | lots of separated | with
Transit greenery | from other
traffic cyclists

Commuting to

Work

Commuting to

School

Errands/

Shopping

Recreation

Section 3: Environmental Perceptions

The following questions address potential safety concerns, actual or perceived barriers,
and factors of the surrounding environment and built infrastructure that could influence
your decision to cycle or not.

7.

10.

When bicycling on a street with no bicycle infrastructure, where do you position
yourself in the lane?

As far to the right as possible

Within the shoulder — if there is one

In the middle, traveling with traffic

On the sidewalk

I do not travel via bicycle on roads without bicycle infrastructure

P00 o

Do you wear a helmet when you cycle?
a. Always
b. Sometimes
c. Never

Do you ever carry or bring children along with you on your bicycle while
commuting somewhere other than for recreational purposes?

a. Yes

b. No

Do you ever travel with saddle bags/ panniers or haul a trailer on your bicycle?
a. Yes
b. No
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11.

12.

How important are the following factors of the road in determining your cycling

route or whether you will even bike at all?
1 = Not at all important, "Of course | will still bike!" and
5 = Extremely Important, "I will not bike in these conditions.”

1- Notatall
Important

2

3

4

5 — Extremely
Important

High car traffic
volume

Too many potholes

Distance is too far

They don't clear the
ice and snow from the
bikeways

I don't like riding next
to parked cars

Roads are too narrow

Weather is not
suitable (too
wet/hot/cold)

How important are the following factors of the built environment in determining
your cycling route or whether you will even bike at all?

1 = Not at all important, "Of course | will still bike!" and
5 = Extremely Important, "I will not bike in these conditions.”

1-Notatall
Important

5 — Extremely
Important

I do not live near a
bike path

There are not enough
safe bike parking
places at my
destinations

The bike paths or
lanes are not
convenient or direct
enough

There are not enough
connections between
bike paths

Not enough street
lights to ride after
dark
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13. How important are the following lifestyle factors in determining your cycling
route or whether you will even bike at all?
1 = Not at all important, "Of course I will still bike!" and
5 = Extremely important, "1 will not bike in these conditions."

1 - Notatall 2 3 4 5 — Extremely
Important Important

I do not have enough time

I do not like to arrive sweaty
at my destinations

I do not have many
mechanical skills

I have to transport my
children

I make too many different
stops and errands

| do not trust my bike
enough - it never works
quite right

I have too many things to
carry

Section 4: Tell Us About Yourself

This information is important to help understand what types of streets and bicycle
infrastructure is encouraging to different types of people. To make streets more inclusive,
we want to address the needs of a variety of people.

14. Do you identify as

a. Female
b. Male
C.

15. What is your age?

16. What is your race/ ethnicity? Select all that apply.
American Indian and Alaska Native

Asian

Black or African American

Hispanic or Latino

Native Hawaiian and Other Pacific Islander

Pop o

Judge | 92



f. White
g. Other:

17. What is your employment status?
a. Work away from home
b. Work at home
c. Unemployed

18. Where do you currently live?
a. City
b. State

19. OPTIONAL.: Do you have any further comments about how you view cycling and
the road in the Twin Cities?
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Appendix B: List of Sources for Survey Distribution
Twin Cities Bike Advocacy Non-Profit Organizations, Online Forums, and Group List-
serves

Non-profit Organizations

Sibley Bike Depot

St. Paul Smart Trips

St. Paul Bicycle Coalition
Midtown Greenway Coalition
Minneapolis Bicycle Coalition

Macalester Sustainability Office

Online Forums

Minneapolis Bike Love
Grease Rag Blog

MacBike

Bicycle and Gender-Related Email List-Serves

Twin Cities Action Group

Radical Feminist Google Group

Personal blog

Macalester Faculty & Staff Bike List-serve
Grease Rag Google Group

Dames on Frames List-Serve
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Appendix C: Full Survey Results

1. How many times do you travel by bicycle for the following purposes in a typical week? How many miles do you travel for ea
purpose?

# Times per Week
Answer Response
Options 0 1 2 3 4 3 6 7 Count
Commuting | 43 12 15 25 28 72 7 3 214
to Work
Commuting | 4 3 11 13 3 16 3 2 159
to School
Errands/ 25 34 51 48 27 15 2 10 225
Shopping
Recreation 13 70 52 43 12 11 3 7 215
Other 35 27 13 7 5 2 1 1 93
Distance (miles) for each trip, one-way
Answer Less 1.3 4-6 6-9 10or  Response Question
Options than 1 more Count Totals
Commuting
to Work 14 60 51 32 19 176 Answered 238
Commuting
to School 23 24 12 7 0 66 Skipped 0
gLra"d.s’ 24 102 60 10 2 198

opping
Recreation 1 25 39 28 101 194
Other 5 20 17 6 14 62

2. Do you make more than one stop on the same journey while bicycling?

Answer Options Response Percent Response Count
Always 5.5% 13
Sometimes 88.6% 210
Never 5.9% 14
Answered 237
Skipped 1
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3. On a scale of 1 to 5, 1 = not at all important and 5 = extremely important, please rank the following factors
in order of their importance to your decision to bike.

Not at all Extremely Ratin Response
Answer Options important - 2 3 4 Important - Averagge Cgunt
1 5
) ) 1 5 28 88 116 4.3 238
Exercise, staying healthy
1 5 21 73 138 4.4 238
Being outdoors, fresh air
Bicycling is fun and 2 4 21 57 154 4.5 238
enjoyable
It saves money 18 26 45 59 90 3.7 238
It is fast and efficient 8 13 55 86 76 3.9 238
Itis good for the 8 9 37 74 110 4.1 238
environment
Lack of access to a car 130 25 24 18 40 22 237
Lack of access to good 94 75 41 15 12 2.1 237
public transit options
To socialize with family 37 55 54 55 37 3.0 238
and friends
It is empowering 22 16 50 62 87 3.7 237
Answered 238
Skipped 0

4. Which street and route options would you PREFER (if they were all available options) to travel on for each
type of bicycle trip? Check all that apply.

On-
gg{)g:;e,[:z street Cycle- Bike Bug:ﬁ;ed Main Side Response
Bike Path Bike track  Blvd Lane Road Street Count
% in Favor Lane
Work 70.1 52.8 338 316 38.5 12.1 24.7 231
School 39.0 28.6 18.1  18.1 21.9 6.7 11.0 210
Errands 55.5 52.4 33.2 38.0 43.7 15.3 33.2 229
Recreation 86.1 36.1 30.0 26.1 23.0 13.9 27.8 230
Answered 234
Skipped 4

5. Which type of street or route option do you TYPICALLY ride your bicycle on for each type of bicycle trip?
Check all that apply.

On-
gg")g:;etzz Stfeet Cycle- Bike Bué:ﬁ;ed Main Side Response
Bike Path Bike track Bivd Lane Street Street Count
Lane
%
Work 37.8 532 68 7.7 41 432 46.4 222
School 10.8 21 3.1 1.5 2.1 16.9 18.5 195
Errands 32.9 59.5 8.6 9 104 59.9 62.6 222
Recreation 84.7 50.9 171 12.6 104 37.8 50.5 222
Answered 228
Skipped 10
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6. Which characteristics and facilities of a road do you value MOST for each type of bicycle trip? Check all

that apply.
Fast Connected . Quiet Around
Answer Well- - Car- | Scenic; ’ Response
. and - to Public ’ separated other
Options Efficient - Transit Free | greenery from traffic | cyclists Count
Work 186 106 40 56 38 66 48 216
School 88 52 20 24 16 26 27 113
Errands 172 103 36 52 44 58 29 217
Recreation 62 70 14 131 186 138 78 225
Answered 230
Skipped 8
7. When bicycling on a street with no bicycle infrastructure, where do you position
yourself in the lane?
. Response  Response
Answer Options Percent Count
As far to the right as possible 43.9% 100
Within the shoulder - if there is one 31.6% 72
In the middle, traveling with traffic 20.6% 47
On the sidewalk 3.5% 8
| do not bike on roads without bicycle infrastructure 0.4% 1
Answered 228
Skipped 10

8. Do you wear a helmet when you cycle?

Answer Options RFe’:Fcoennste Response Count
Always 73.2% 167
Sometimes 18.4% 42
Never 8.3% 19

Answered 228

Skipped 10

9. Do you ever carry children along with you on your
bicycle while commuting somewhere other than for
recreational purposes?

poaveropiers | TGS Rgpe L
Yes 11.4% 26 274
No 30.1% 69 726
Not Applicable 58.5% 134 /
Answered 229 100.0
Skipped 9
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10. Do you ever travel with saddle bags/ panniers on your bicycle
or haul a trailer with you to carry items?

Answer Options Response Percent Response Count
Yes 59.6% 136
No 40.4% 92
Answered 228
Skipped 10

11. How important are the following factors of the road in determining your cycling route or
whether you will even bike at all? Please rate on a scale from 110 5. 1 = Not at all
important, "Of course | will still bike!" and 5 = Extremely Important, "I will not bike in these
conditions."

Not at all Extremely Rating | Response

Answer Options ImPO;ta"t' 2 3 4 Impogcant- Average | Count

Distance is too far 45 61 59 47 15 27 227

Weather is not 42 49 48 53 35 3.0 227

suitable (too

wet/hot/cold)

High car traffic 25 59 51 54 39 3.1 228

volume

They don't clear 12 18 40 63 93 3.9 226

the ice and snow

from the bikeways

Roads are too 43 68 56 42 18 2.7 227

narrow

I don't like riding 79 83 35 22 8 2.1 227

next to parked cars

Too many potholes 23 59 68 58 21 3.0 229
Answered 229
Skipped 9

12. How important are the following factors of the built environment in determining your cycling
route or whether you will even bike at all? Please rate on a scale from 1 to 5. 1=Notat all
important, "Of course | will still bike!" and 5 = Extremely Important, "l will not bike in these
conditions."

Not at all Extremely Ratin Response

Answer Options important 2 3 4 Important Averagge Cgunt
-1 -5

The bike paths or lanes
are not convenient or 74 72 40 34 6 22 226
direct enough
Not enough street 71 51 52 30 21 25 225
lights to ride after dark
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| do not live near a bike 136 52 22 8 4 16 299
path
There are not enough
connections between 95 63 37 23 5 2.0 223
bike paths
There are not enough
safe bike parking 72 70 43 27 13 2.3 225
places at my :
destinations

Answered 227

Skipped 11

13. How important are the following lifestyle factors in determining your cycling route or whether you
will even bike at all? Please rate on a scale from 1 to 5. 1 = Not at all important, "Of course | will still
bike!" and 5 = Extremely Important, "I will not bike in these conditions."

Not at all Extremely .
Answer Options important - 2 3 4  Important - ARatlng Response
1 5 verage Count
| have too many things to 70 49 55 37 14 25 225
carry
| have to transport my 143 8 28 7 11 1.7 197
children
| make too many different 131 47 34 7 2 17 221
stops and errands
| do not like to arrive sweaty 93 56 42 25 10 21 226
at my destinations
I do not have many 135 44 23 16 1 1.7 219
mechanical skills
| do not have enough time 75 53 52 30 14 24 224
| do not trust my bike
enough - it never works 145 39 26 4 5 1.6 219
quite right
Answered 227
Skipped 11
14. Do you identify as:
. Response Response
Answer Options Percent Count
Male 36.8% 84
Female 62.3% 142
Othe_r (please 0.9% 2
specify)
Answered 228
Skipped 10
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14. Age

Valid Cumulative
Frequency Percent Percent Percent
Valid Under 20 6 25 2.7 2.7
20-30 115 48.3 50.9 53.5
31-40 51 21.4 22.6 76.1
41 -50 31 13.0 13.7 89.8
51-60 18 7.6 8.0 97.8
61-70 5 21 2.2 100.0
Total 226 95.0 100.0
Missing System 12 5.0
Total 238 100.0

16. What is your race/ ethnicity? Select all that apply.

Answer Options Response Percent | Response Count
0.4% 1
American Indian and Alaska Native
Asian 4.5% 10
Black or African American 1.3% 3
Hispanic or Latino 3.1% 7
Native Hawaiian and Other Pacific 0.9% 2
Islander
White 91.1% 204
Other (please specify) 3.6% 8
Answered 224
Skipped 14
17. What is your employment status?
Answer Options Response Percent Response Count
Work away from home 86.2% 193
Work at home 6.7% 15
Unemployed 12.1% 27
Answered 224
Skipped 14
18. City/ State
Percent Count
St. Paul 34.3 74
Minneapolis 57.4 124
TC Metro Area 8.3 18
Answered 100.0 216
Skipped 22
Total 238
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