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ABSTRACT

Mountain biking is a growing sport, with 9.29 million American participants in 2023 (Statista, 2024), but
several demographic groups remain underrepresented. The perception of mountain biking as strongly
male-dominated (Irvin, 2019) is confirmed by research: 90% of mountain bikers are male (Buning et al.,
2019). A disproportionate number are White; only 13% of mountain bikers are Hispanic / Latino, Asian or
Black (Barber, 2024) compared to 38.4% of the national population (U.S. Census Bureau, 2020).

There is little detailed information on the biking experiences and preferences of women and minority
mountain bikers that could be used by trail planners to increase participation, either through design
decisions or programming. This study compares the experiences and preferences of mountain bikers who
are female or members of Underrepresented groups (i.e., not identifying as White) to those of males and
Whites. Results are based on a survey of 13,191 mountain bikers (shaped by two of the authors)
distributed through the International Mountain Bicycling Association (IMBA, 2018) and its partners,
reaching respondents in all 50 states. While 76.2% of survey respondents were white men, participants
included 2,426 women and 904 people from Underrepresented groups.

This study can help designers and decisionmakers prioritize amenities that mountain bikers care most
about: mileage, natural beauty, a range of difficulty levels, trail quality, and proper trail signage. Females
were more likely than males to prefer natural beauty, easy climbs, and trailhead features (including
safety). Underrepresented groups preferred more than Whites a range of trail difficulty, trail signage, long
descents, and flow trails.

Tourism can be increased through better understanding of the backgrounds of mountain bikers.
According to Boning et al. (2019, p. 522), "destinations... [are]... missing out on lucrative opportunities
through a lack of understanding around how latent demand among female mountain bikers is not being
converted into participation.”
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1 INTRODUCTION

Mountain biking famously gained momentum in Marin County, California, in the 1960s, but off-road cycling
was previously explored for military purposes in the late nineteenth century. In the U.S., the all-Black
Twenty-Fifth Infantry Bicycle Corps in 1896 “demonstrated the practicability of the bicycle.... even in
mountainous country.... [and] traveled through mud, water, sand, dust, over rocks, ruts, etc.” (Lieutenant
Moss, 1896: quoted by National Park Service, 2024). Today, about 9.3 million Americans mountain bike,
on bicycles with strong frames, wide handlebars and a broad gear range to promote off-road
maneuverability. Participation in this sport has increased about 6.5% annually (Outdoor Industry
Association (OIA), 2023). Investment in mountain biking infrastructure is considerable: in 2020 alone,
approximately 2,000 miles of new mountain biking trails were built in the U.S. (Sloss, 2021).

Mountain biking is sometimes perceived as an ‘extreme sport’, involving high speeds, huge jumps and the
potential for serious injury (Roberts et al., 2018). This image has been portrayed in marketing and can
discourage some from participation (Sloss, 2021). However, research suggests that most engage with
mountain biking as a lifestyle sport: often riding long distances to build endurance or focusing on technical
trails to build skills (McCormack, 2017; Sloss, 2021). A study of 1,484 mountain bikers found they
“reported copious benefits to mental health and well-being... There was [also] a high reported usage of
mountain biking as a coping strategy” (Roberts et al., 2018, p.1). Outdoor adventure recreational activities
have several positive physical and psychological health outcomes, including weight loss, enhanced
balance and coordination, and stress reduction (Zwart & Ewart, 2022). Bicycling yields several important
health benefits, such as reducing the risk of coronary heart disease and cancer (Oja et al., 2024). Making
sure that mountain bike ridership is equal in all social groups is a worthwhile public health goal.

Researchers have estimated that about 80% of mountain bikers are white men (Barber, 2024). In
bicycling generally, there are signs of increasing participation among women and underrepresented
groups. In 2022, 15% of bicyclists “identified themselves as ‘Black or African American™ and 49.5% as
female — slight increases from 2016 when the results were 13% and 49.0%, respectively (PeopleForBikes
2023, p. 11) in surveys of more than 14,000 U.S. adults (PeopleforBikes, 2014). Another survey, of
18,000 outdoor recreation participants, found “increasing numbers of women, people of color, and
seniors” engaged in bicycling (OIA, 2023, p. 3), but it is not clear to what extent these trends carry over to
mountain biking. A review of mountain biking found “the rapid rate of participation in MTB [mountain
biking] is outpacing the research being conducted” (Kukliski et al., 2024).

There is almost no detailed information on the experiences of women and Underrepresented mountain
bikers that trail planners can use to increase ridership. This study presents new data that can be used to
prioritize design features and phasing strategies to increase participation in mountain biking.

1.1 Literature Review

Women's lower participation in mountain biking might be explained by the sport's historical association
with risk-taking and thrill-seeking, traits often associated with traditional masculinity (Huybers-Withers &
Livingston, 2010). In a 2010 survey of 710 mountain biking women from 13 countries, 61% thought the
image of mountain biking as ‘hard-core’ likely deterred female participation (Sacred Rides & IMBA, 2010).
Men reported appreciating the feeling of danger in mountain biking more than women did (Roberts et al.,
2018). However, thrill-seeking is not the only reason mountain bikers pursue the sport. Research
suggests women and men report they enjoy mountain biking for the same reasons; they like to build
technical skills, increase fitness, and connect with the natural environment (Roberts et al., 2018). Another
reason women may engage in less mountain biking than men is that girls are less likely than boys to
mountain bike. A study of 1,484 riders found women were less likely to begin mountain biking as a child
than men; only 28% of females (vs. 40% of males) had been riding for more than a decade (Roberts et al.,
2018). Of female mountain bikers, 38.6% had >5 years of experience (Sacred Rides & IMBA 2010).

In recent years, efforts have increased to engage girls as riders. Seeking to partner girls with female
mountain biking mentors, the organization Little Bellas has served 9,000 girls (ages 7 to 18) through 60
programs in 23 states since its initial establishment in Vermont in 2007 (Little Bellas, 2025). Little Bellas
often recruits young riders for the more race-oriented and mixed-gender National Interscholastic Cycling
Association (NICA), which has served 64,000 student athletes, ages 11 to 18 (Positive Coaching Alliance,
2025). Established in 2009 with just five student athletes, NICA now serves more than 25,000 middle and
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high school students each year; 20% are girls (NICA, 2023). Female NICA participants are also served
through specific Girls Riding Together (GRIT) rides and overnight camps. The GRIT initiative, launched in
2018, increased girls’ participation in NICA by 143% (NICA, 2023). NICA seeks to increase the proportion
of girls to 35% of all student athletes by 2033; currently, only 5 of 32 NICA state and regional leagues
report that at least 27% of their coaches and athletes are female (NICA, 2023).

It has been suggested that women might be more likely to be recruited to mountain biking through
invitations from other women to try the sport, as “intimidation and fear of injury are keeping many women
off the trails” (Brcic, 2021). An online survey conducted in Arkansas of 150 women found that women
preferred to learn mountain biking with a female instructor and all-female peers (Irvin et al., 2021).
Previous research suggests that all-female groups were more effective for teaching technical biking skills
(Whittington et al., 2011). Female participation in the sport could be increased through organizing and
supporting events and training specifically directed toward women and girls. Research also suggests that
women gain support for their mountain biking through online networking, which helps counteract potential
patronizing attitudes and their marginalization in the sport (McCormack, 2020).

There is less research on minorities in mountain biking, although their proportion in the mountain biking
population is similarly low. Davis argues that historically there has been racial and social class exclusion
in "national parks, wildland settings and the outdoor recreational community" where biking could take
place (2019, p. 90). Another potential reason for low participation in mountain biking among minorities
relates to economic disadvantages and the cost of mountain biking equipment (Fitzhugh et al., 2023). To
overcome some of these obstacles, Minority Mountain Bike Riders (2025) organizes group rides and
events to connect riders, often through online social networking. NICA offers need-based scholarships to
some minority participants, waiving race and registration fees and partnering with Trek to offer a free bike
and necessary gear (Trek, 2025). Outride works with schools to get more youth on bikes; their Riding for
Focus program supports biking at middle schools in low-income communities (Outride, 2025).

1.2 Research Objectives

To increase participation in the sport and guide trail planning, funding priorities, and programming to
activate new trails and parks, more information is needed on the biking experiences and preferences of
women and Underrepresented mountain bikers. Two co-authors helped develop a 2018 national survey
of mountain bike riders (IMBA 2018, Pierskalla et al., 2024) that this study uses to answer some
exploratory research questions related to this topic. This paper analyzes these survey results, focusing on
the following research questions. Comparing women with men, and Whites with Underrepresented
groups (Hispanic or Latino, Asian, American Indian or Alaskan Native, Black or African American, Native
Hawaiian or Pacific Islander, and those representing multiple heritage groups):

- How are mountain bikers recruited into the sport?
- What motivates people to participate in mountain biking?
- How do mountain bikers describe their experience level (duration, skill level)?

- To what extent is mountain biking a social experience (riding alone vs. in groups, participation in
races and biking organizations)?

- What trail features do mountain bikers prefer (easy climbs, longer trails, flowy vs. technical trails,
range of difficulty levels, clear signage, natural beauty, convenience to home/work, bike parks/skill
parks, or trailhead features such as: bathrooms, pavilions, playgrounds, safety, etc.)?

Based on the survey responses, this paper then outlines priorities for design and funding to promote
broader participation in the sport, specifically:

- Which trail features might best support beginning riders for skills progression?

- What ratio of beginner to more advanced trails might best accommodate new rider recruitment?



Haas, V., Haas, L., Twilley, D., & Weddell, M. Landscape Research Record 14 (2025) 123

2 METHODS

The survey was distributed for one month in 2018 (from August 20 to September 20), providing a pre-
pandemic assessment of mountain bikers in the United States. The COVID-19 pandemic delayed data
compilation and analysis, but a follow-up survey is planned to compare post-pandemic perceptions and
experiences of mountain biking. The survey included a mix of 79 multiple-choice and open-ended
questions (developed by two of the authors in collaboration with various stakeholders, using expert
validity, including the International Mountain Bicycling Association and SRAM Corporation Cycling Fund).

The survey was distributed through the International Mountain Bicycling Association using snowball
sampling, which is by nature non-representative. The survey was shared broadly through social media
and distributed through biking organizations (email, newsletters, paid postings) etc. Participants were
offered a chance for a prize: a mountain bike drivetrain upgrade worth about $500 (IMBA, 2018). Online
methods of surveying mountain bikers are common, as they are difficult to locate otherwise (see studies
by Buning et al., 2014; Irvin et al., 2021; Roberts et al., 2018). However, since probability sampling
methods were not used, the results can be biased, based on who ended up hearing about the survey.

The survey attracted 19,224 respondents from all 50 states. The sample reported in this study was
reduced to 13,191 by limiting the sample to United States residents who completed at least 86% of survey
questions and provided answers to gender, race/minority, and mountain biking experience (skill level)
questions. Respondents averaged 46.3 years old, ranging in age from 12 to 95 years; 9.7% were 30 and
younger, while 11.7% were 60 and older. The median total household income (from 2017) reported was
$115,000. The sample was well-educated, with three-quarters (76.7%) reporting they held bachelor's,
master's or doctoral degrees (compared to only 37.7% of the US population in general).

Most multiple-choice questions offered an open-ended text option; these text responses were content
analyzed and coded to fit into the listed options by one of the authors. Data were later entered into a
SPSS file for analysis. Significance levels of p <.01 were applied to examine differences between groups
since the sample sizes were large.

2.1 Survey Instrument

The survey included a mix of Likert-scaled questions and open-ended ones. Open-ended questions were
coded by one of the authors into categories for purposes of quantitative analysis. This study analyzed
questions related to recruitment, motivation, social experience, skills development, and preferences:

Recruitment
How did you get infroduced to mountain biking?
How often do you feel represented in the mountain bike media and by mountain biking companies?

Motivation
Rank your three top reasons for mountain biking.

Social Experience
Who do you usually mountain bike with?
Are you a member of any of the following (mountain biking and other outdoor advocacy groups)?

Skills development
How would you best describe your mountain biking ability/experience?
How long have you been mountain biking?
Do you feel you have adequate miles of trail to ride in your local area?
Do you feel you have adequate diversity of trail types in your local area for various skill levels (e.g.
beginner, intermediate, etc.)?

Preferences
What kind of trails do you prefer to ride?
What types of mountain biking do you patrticipate in?
What type of mountain biking is your favorite?
On average how long (duration of time) do your mountain bike rides last?
What type of trail experiences does your area need more of?
Did you travel beyond your local trails in the last twelve months to mountain bike?
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How many mountain bike races did you participate in during the last 12 months?

What is your mountain biking dream/highest aspiration?

Rank the importance of the following features when determining where to ride:
natural beauty of the area, use restrictions, long descents, easy climbs, proximity to home/work,
range of trail difficulty, flow trails: berms/jumps, natural technical trail features, built technical
features, trail quality, trail design & features, miles in the trail system, proper trail signage,
amenities near trailhead, kid-friendly elements, bike park/skill park availability, trailhead features.

2.2 Coding Responses

For gender, respondents were presented with four options (Male, Female, Other, Decline to answer)
accompanied by the option of clarification through open-ended text. Providing more gender options and
allowing respondents to ‘Select all that apply’, are suggestions: “Surveys should pay “greater attention to
sexual and gender diversity in study design” (Marshall et al, 2022, p. 188). An estimated 1.6% of U.S.
adults are nonbinary or trans (Brown, 2022). Trans and nonbinary participation in the survey was low
(n=15 of 19,224 initial responses). To focus on significant differences, only male (n=10,765) and female
(n=2,426) respondents were included in the statistical analysis, but observed findings of interest from the
small number of trans/nonbinary responses (n=15) were noted as topics for possible future inquiry.

For race and ethnicity, participants were invited to choose ‘one or more’ options: American Indian or
Alaskan native, Asian, Black or African American, White or Caucasian, Hispanic or Latino, Hawaiian or
Pacific Islander, Other, Decline to Answer. An open-ended question allowed participants to provide
clarification; text responses were coded into the above categories. Survey participants who declined to
provide their race or ethnicity were removed from the sample. Due to low participation among most
groups, for this study Whites were compared to Underrepresented groups.

2.2.1 Recruitment

For the question ‘How did you get introduced to mountain biking?’, multiple choice options were combined
with coded open-ended responses, and coded as follows: On my own (transportation, bought a bike,
vacation, BMX, proximity to trails, always a cyclist, built a MTB, media piqued interest, online videos, read
an article), Friend (former or current dating partner, colleague), Family member (or spouse), Skills clinic
(college team or trip, group ride, high school race team), Other (bike shop, volunteering, work-related).

For the representation question, ‘How often do you feel represented in the mountain bike media and by
mountain biking companies?’ response options were: always, frequently, sometimes, seldom, never.

For the motivation question, ‘Rank your 3 top reasons for mountain biking,” ten multiple choice options
were offered, into which open-ended responses were coded as follows: Recreation (fun), Nature
(connecting with nature), Exercise (health and fitness-related), Relaxation (escape from everyday life),
Socializing (with family or friends), Skills (develop and improve my riding), Racing (training for race or
competition), Excitement (action or adrenaline), Adventure (explore new places).

2.2.2 Experience Level

For the skill level question, ‘How would you best describe your mountain biking ability/experience?’ five
multiple choice options were offered; during coding, Beginner (new rider) and Novice categories were
combined (Beginner (new rider or novice), Intermediate, Advanced, Expert).

For the experience duration question, ‘How long have you been mountain biking?’ respondents filled in
numbers for both years and months. During analysis, the total in decimal years was calculated.

2.2.3 Biking as a Social Experience

For the training partner question ‘Who do you usually mountain bike with?’ respondents ranked options by
frequency and could choose not to select options that did not pertain to them. The eight options offered
were: alone, my partner or spouse, friends, my child(ren), my family (spouse/partner and child(ren)), race
team, shop ride, local mountain bike group or organization.

For the group membership question, ‘Are you a member of any of the following? (Check all that apply)’
multiple choice and open-ended comments were classified as follows: Informal groups (social media,
Strava, MeetUp), MTB club (local or state mountain biking club), Race team (USA Cycling, NICA,
collegiate team, triathlon), non-MTB biking group (road biking club, BMX, Adventure Cycling, youth
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cycling club, PeopleForBikes, Little Bellas, Trips for Kids, bike collective or co-op, work/company or shop
ride group), national group (International Mountain Bicycling Association (IMBA), Sustainable Trails
Coalition (STC), Professional Trailbuilders Association (PTBA), Association of Outdoor Recreation and
Education (AORE), League of American Bicyclists), not necessarily bike specific conservation group
(Sierra Club, Scouts, land trust / park volunteer), Other (advocacy, bike or ski patrol, bike instructor,
ped/bike safety, International Police Mountain Bike Association (IPMBA), local government, involved in
trails professionally, motorcross or dirt bike group); No groups (stopped participating, maintain private
trails, ride only with spouse, friends or family, prefer to ride alone).

The race participation question, ‘How many mountain bike races did you participate in during the last 12
months?’ asked for a numeric response.

2.2.4 Preferences
For the riding style question, ‘What type of mountain biking is your favorite?’ respondents chose from:
downhill, trail riding, bike park features, cross country, backpacking, gravel riding, and winter fat biking.

For the trail type question, ‘What kind of trails do you prefer to ride?’ the options were: mountain bike
optimized singletrack, traditional singletrack, doubletrack (forest/gravel road), public access gravity trails,
lift-served gravity trails, and mountain bike skill parks.

For the goals question, ‘What is your mountain biking dream / highest aspiration?’ ten multiple choice
options were offered, including ‘other’ as well as an open-ended text box, which was coded by one of the
authors. The following categories were used: Become a better rider (build proficiency in riding technical
trails / improve technical skills (climbing) / develop skills progression), Build advanced skills (downhill /
jumping / wheelies), Go on a bikepacking trip (bike packrafting / ride the Continental Divide), Content
with current status (continue to ride as | age / find more time to ride / fitness), Participate in a race
(become a better racer / continue to race / long-distance competitions), Challenge myself (ride
challenging, remote backcountry trails / explore new trails), Tourism (take multi-day MTB vacations / ride
in other countries / vanlife), Set records (win race / become a pro/sponsored racer / set a speed record);
Other, or No answer. A common theme identified during content analysis of open-ended text responses
was coded as Other: Advocacy (improve frail access, build more trails close to home, help others ride,
teach riding, organize rides, expand youth opportunities to ride, share trails with other user groups).

For the amenity preferences question ‘Please indicate the importance of the following features when
determining where to ride,’ a 5-point scale was used (1 = not important, 2 = slightly important, 3 =
moderately important, 4 = important, 5 = very important) to rank the following trail amenities: Trail quality
(trail design, features), Proximity (to home or work), Natural beauty (of the area), Mileage (in the trail
system), Signage (proper trail signage), Natural TTFs (technical trail features), Built TTFs, Trail
difficulty (range of levels), Skills area (bike park or skill park), Flow trails (berms and jumps), Use
restrictions (MTB only, no horses, etc.), Trailhead amenities (bathrooms, pavilion, playground, safety,
kid-friendly elements), Long descents, Easy climbs, Other activities (to do in the area).

Four questions were analyzed for differences by demographics and skill level (Beginner, Intermediate,
Advanced, Expert). For the ride duration question ‘On average how long (duration of time) do your
mountain bike rides last?’ respondents were offered options of: less than 1 hour, 1 hour, 2 hours, 3 hours,
4 hours, 5 hours, more than 6 hours. To calculate the average duration, 0.5 hours was used for <1 hour,
but otherwise whole numbers were used (for 1 through 6 hours). Preferred ride duration was converted to
mileage using conservative estimates of mountain biking speeds, based on hilly terrain segment times for
youth beginner and record-holding riders (at West Run Woods in Morgantown, WV)

Two questions asked for a scaled response (strongly agree / somewhat agree / neither agree nor disagree
/ somewhat disagree / strongly disagree): ‘Do you feel you have adequate miles of trails to ride in your
local area? and ‘Do you feel you have adequate diversity of trail types in your local area for various skill
levels (e.g. beginner, intermediate, etc.)?’ For the tourism question, ‘Did you travel beyond your local trails
in the last twelve months to mountain bike?’ response options were yes or no.
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3 FINDINGS

3.1 Extent of Inclusivity in the Sport

The demographics of survey respondents stress the importance of promoting inclusivity in mountain biking
(see Table 1). Equal representation of women and Underrepresented groups among mountain bikers
remains many years distant. Of 13,191 mountain bikers, those who identified as female made up less
than 19% of the sample, and over 93% identified as White.

Table 1. Evidence of non-inclusivity in the total sample (n = 13,191): percentage by group.

Gender: % in sample number
Male 81.6% 10,765
Female 18.4% 2,426

Ethnicity: % in sample alone alone or in combination
White or Caucasian 93.1% 12,287 12,607
Hispanic or Latino 1.6% 210 347
Asian 1.3% 166 238
American Indian or Alaskan Native 0.3% 37 133
Black or African American 0.2% 28 52
Native Hawaiian or Pacific Islander 0.2% 22 45
Multiple heritage groups 3.7% 441 441

3.2 Recruitment

The question ‘How did you get introduced to mountain biking?’ showed clear differences in how women
and men were recruited into the sport. Almost half of females (49.0%) were introduced through friends,
compared to 38.7% of males (a statistically significant difference according to z-test, z = 9.74). Of males,
46.7% reported trying mountain biking on their own, which only 22.7% of females did (a significant
difference, z = 21.82). Family members introduced 22.1% of females to mountain biking, compared to
10.9% of males (a significant difference, z = 14.8). Females were more likely than males to start biking in
groups (3.3% vs. 1.9%, a statistically significant difference because the sample size was large, z = 4.36).
Results suggest organizing friends and social networks to engage in mountain biking might help recruit
more women to the sport, as they are more likely to try mountain biking with friends, family and groups.
Friends introduced eight of the fifteen trans/non-binary respondents to the sport; four tried it on their own.
There were no significant differences between Whites and Underrepresented groups in how they were
introduced to mountain biking. Most picked up the sport on their own (Whites 42.4%, Underrepresented
groups 40.1%) or from friends (40.5% vs. 42.5%). Few reported being introduced to mountain biking
through family (Whites 13.0%, Underrepresented groups 13.4%) or group rides (Whites 2.1%, Under-
represented 1.8%). Skills clinics and schools were mentioned by only 1.0% of respondents.

Some individuals mentioned in text responses being introduced to mountain biking through media that
piqued their interest (e.g., they saw online videos or read an article). To explore if seeing people like
themselves represented in media was consistent across groups, the survey asked, ‘How often do you feel
represented in the mountain bike media and by mountain biking companies?’ Responses revealed that
76.9% of those surveyed indicated that they did not feel frequently or always represented, which suggests
that media is not an important recruitment tool. Significantly more men (24.3%) felt always or frequently
represented than did women (17.9%) (x?= 99.4, p <.001), and significantly more Whites felt represented
(23.5%) than those from Underrepresented groups (18%) (x* = 29.7, p <.001). Among trans/non-binary
respondents, none felt frequently or always represented. These results suggest a perceived marketing
bias that, if addressed, might improve recruitment.

3.3 Motivation

Survey respondents were asked, ‘Rank your three top reasons for mountain biking.” In this sample,
exercise and recreation were primary motivators for mountain biking, ranking among the top three reasons
for the majority of all groups (see Table 2). Skills development and racing were named by less than 20%,
suggesting mountain biking was more of a leisure sport than a competitive one among respondents.
According to crosstabulations and chi-square tests, men were significantly more likely than women to rank
excitement, exercise, recreation and relaxation among their top three reasons for mountain biking.
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Women were significantly more likely than men to rank connecting with nature, socializing, adventure-
seeking and developing their riding skills among their top three reasons for mountain biking, although the
actual differences were not large. When looking just at their number one reason for mountain biking,
women were significantly more likely than men to indicate nature, socializing and exploration as priority
(according to chi square tests, not shown).

Table 2. Percentage who listed each reason for mountain biking among their top three. For
significant differences, per chi square, p <.01, higher values are marked in bold with an asterisk (*).

All Males Females. Whites Underrepresented
(n=13,191) (n=10,765) (n=2,426) (n=12,287) groups (n = 904)
Exercise 71.1% 71.6%* 68.3% 71.5%* 63.9%
(health and fitness)
Recreation 68.8% 69.9%* 64.0% 69.2%* 63.4%
(fun)
Relaxation (escape 34.2% 35.8%" 27.2% 35.8% 39.0%*
from everyday life)
Nature (connecting 31.4% 29.2% 41.2%* 29.2% 38.6%"
with nature)
Excitement (action or 28.0% 29.9%* 18.9% 27.9% 29.4%
adrenaline)
Adventure 23.0% 22.2% 27.0%* 23.2% 21.0%
(explore new places)
Socializing 18.8% 17.5% 24.4%* 19.0%* 15.0%
(with family or friends)
Skills (develop & 15.0% 14.2% 18.3%* 14.2% 19.8%*
improve my riding)
Racing (training for 8.4% 8.6% 7.7% 8.6% 7.2%

race or competition)

Underrepresented groups were significantly more likely than Whites to rank developing skills, seeking
relaxation, and enjoying nature among their top three reasons for biking, and Whites were significantly
more likely to list recreation, socializing aspects and exercise among their top three, but these differences
were not large. There were no significant group differences in rankings of: adventure (exploring new
places), excitement, or training for racing. Where there were no significant group differences for racing
among the top three reasons for mountain biking, Whites were significantly more likely than
Underrepresented groups to hame racing as their top reason for mountain biking.

3.4 Experience Level

When asked to rank themselves as beginner, intermediate, advanced or expert in response to ‘How would
you best describe your mountain biking ability/experience?’ females ranked themselves significantly lower
in experience than males (2= 738.60, p <.001). The largest proportion of females ranked themselves as
intermediate (48.7%), while the largest proportion of males ranked themselves as advanced (45.5%). A
similar pattern was found when comparing Whites with Underrepresented groups (also a significant group
difference, x2= 38.99, p <.0-1). Some 44.1% of Underrepresented respondents ranked their experience
as intermediate; 42.7% of Whites considered themselves advanced.

Respondents were asked, ‘How long have you been mountain biking?’ (Seventeen couldn’t estimate and
were thus given the mean.) The sample had engaged in mountain biking for an average of 16.5 years,
ranging from 7 months to 60 years. Whites had significantly more biking experience than
Underrepresented groups, reporting 16.6 years vs. 14.2 years (t = 7.00, p <.001). Males had significantly
more biking experience, averaging 17.8 years vs. 11.7 years for females (t = -27.08, p <.001). This
suggests a need to prioritize engaging girls in mountain biking. Of female mountain bikers, 69.6% and
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49.4% had more than five and ten years of mountain biking experience, respectively; for males, 86.2%
and 72.3% had been riding for more than five and ten years.

Females started mountain biking at a younger age than males (41.9 vs. 44.3 years); Underrepresented
groups started biking earlier than Whites (42.5 vs. 44.4 years). People are beginning to mountain bike at
an earlier age than previously; Beginners averaged 41.7 years old when they started mountain biking vs.
44.7, 44.6 and 43.1 for Intermediate, Advanced, and Expert riders, respectively. However, more riders
began mountain biking over the age of 60 (8.5%) than under the age of 20 (1.6%), underscoring the need
to expand youth mountain biking opportunities and reduce financial barriers to entry for youth in the sport.
(Those who claimed to have been mountain biking longer than their reported age were discarded from this
portion of the analysis, leaving 13,140 responses from which to calculate the age of beginning mountain
biking.) Of riders, 0.27% reported beginning mountain biking before age 16, 1.36% between ages 16 and
19, 11.5% in their 20s, 24.1% in their 30s, 32.8% in their 40s, 21.4% in their 50s, and 8.5% over age 60.

Most riders (63.7%) with less than two years of experience classify themselves as Beginners. Most
(60.2%) with between two and eight years of experience consider their skills Intermediate. After eight
years, most (50.8%) consider themselves Advanced. The average duration of experience for Beginner
was 4.5 years, for Intermediate 12.5 years, for Advanced 19.6 years, and for Expert 23.9 years (see
Figure 1). After 10 to 25 years of riding, only 19.0% to 26.3% of riders rate their skills as Expert.

Beginner
1000
m Intermediate
800
Advanced
600
W Expert
400
B I | I I I
0
Oﬂsyrs 239yr5 459yr5 6-7.9yrs 899yrs 10149yrs 1519.9yrs 20-249yrs 25299yrs 30-34.9yrs 5+yrs

Figure 1. Most riders with less than two years of experience consider themselves beginners.
Diagram by the authors.

The relationship of duration of experience and reported skill level suggests a phasing plan to allow new
community trail systems to mature alongside the biking skills of area residents. Emphasizing beginner
trails in the first few years of implementing a trail plan will help build ridership, inclusivity, enthusiasm and
support for trails. Communities building new trail systems should focus on beginner trails at first. The
distribution of rider skill level by duration of experience suggests phasing should focus, in the first two
years, on beginner trails (using a ratio of 64% beginner: 32% intermediate: 4% advanced for new ftrails).
Trails built between years two through eight should be mostly intermediate (13% beginner: 60%
intermediate: 24% advanced: 2% expert). After the eighth year, most new trails can be advanced (2%
beginner: 29% intermediate: 51% advanced: 18% expert). A mature trail system should consist of 8%
beginner trails (to ensure continued new rider recruitment), and 36% intermediate, 42% advanced, and
14% expert trails, to reflect the distribution of self-reported skill level among mountain bikers in the U.S.

Mountain bikers with 6 to 10 years of experience raced more than other riders (averaging 1.75 races per
year vs. 1.27); those with less than 2 years of experience raced least (averaging 0.87 races per year).
Of Beginners, 83.3% participated in no races in the last 12 months (vs. 72.2% of Intermediate, 60.9% of
Advanced, and 47.5% of Expert riders). This underscores the importance of Little Bellas and similar
programs for preparing youth to ride and race in NICA leagues. Local bike groups should facilitate youth
and beginner rides to expand recruitment and ready local riders for participation in races.

3.5 Biking as a Social Experience
The survey looked at biking as a social experience through three questions. In response to ‘Who do you
usually bike with?’ 59.1% indicated they usually biked alone (as their first choice). Preferring to bike alone
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was about the same for Whites, Underrepresented groups, and males (59.2%, 58.5%, 62% respectively,
as their first choice), but not for females (44.4% usually biked alone). Answers for the top three ways that
respondents mountain biked were analyzed (see Table 3). Biking alone and training with friends were the
most common. Males were significantly more likely to ride alone (2= 500.31, p <.001), with friends (x2=
27.435, p <.001), as part of shop rides (x?= 30.317, p <.001 and with their children (x2= 76.71, p < .001).
Females were significantly more likely to ride with partners (x?= 1255.20, p <.001), with their families (x2=
30.218, p <.001), with their local bike groups (x2= 58.990, p <.001) and race teams (x?= 19.131, p <.001).
This suggests race teams are key to increasing ridership among women and girls.

Table 3. Responses to ‘Who do you usually ride with?’: percentage who mentioned each option
among their top three. For statistically significant differences (p <0.01), higher values are marked
in bold with an asterisk (*).

All Males Females Whites Underrepresented
(n=13,191) (n =10,765) (n=2,426) (n=12,287) groups (n = 904)
Alone 80.7% 84.3%* 64.5% 80.7% 79.8%
Friends 76.9% 77.8%* 72.8% 77.1%* 73.9%
Partner/Spouse 31.3% 24.5% 61.4%* 31.4% 29.0%
Local bike group 24.4% 23.0% 30.5%* 24.2% 27.4%
Child/Children 16.3% 17.6%* 10.3% 16.2% 17.0%
Family 12.8% 12.5% 14.1%* 12.8% 13.1%
Race team 5.6% 5.6% 5.9%* 5.7% 5.1%
Shop rides 7.9% 8.0%* 7.5% 7.9% 8.1%

In response to ‘Are you a member of the following’ organizations, 96.7% reported belonging to at least
one group (which was not surprising, because of the way the survey was distributed). Two-thirds reported
being involved in local mountain biking clubs, with over a third belonging to national groups (see Table 4).

Table 4. Involvement in groups. For statistically significant differences (according to chi-square,
p <.01) the higher values are marked in bold with an asterisk (*).

All Males Females Whites Underrepresented
(n=13,191) (n=10,765) (n=2,426) (n=12,287)  groups (n =904)

Local MTB club 62.4% 61.9% 64.8%* 62.7%* 57.9%

National group 40.8% 41.4%* 38.0% 41.1%* 35.2%

Informal group 38.7% 37.8% 42.4%* 38.6% 39.3%

Local trail maintenance 25.2% 24.5% 28.0%* 25.2% 25.1%

Non-MTB biking group 14.3% 13.4% 18.3%* 14.2% 15.8%

Race team 14.0% 13.3% 16.9%* 14.0% 13.5%

Other group 2.2% 2.2% 2.2% 2.2% 1.9%

No group 3.3% 3.4% 3.3% 3.2% 5.0%*

Females were significantly more likely to belong to local mountain biking clubs, while males were more
likely to belong to national organizations. Females were significantly more active than males in most other
groups, including informal groups, local trail maintenance, non-mountain biking groups (road biking, etc.)
and race teams. Whites were more likely to belong to national organizations; otherwise, there were no
significant differences between Whites and Underrepresented involvement in various groups.
Underrepresented groups were significantly more likely than Whites to belong to no groups, but the
difference was not large.

The question ‘How many mountain bike races did you participate in during the last 12 months?’ revealed
that 35.1% of respondents reported racing. The average number of races was 3.8, but a few respondents
engaged in many races; the mode was 1 and the median was 2. There were no significant differences for
participation in racing among demographic groups, with percentages ranging between 32.2% to 36.6%.

3.6 Preferences
Respondents were asked about their preferences in riding style, trail type, average ride duration, whether
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their local trail systems offered adequate mileage and diversity of difficulty levels, travel to non-local trails,
riding goals, and trail amenities.

For ‘What type of mountain biking do you participate in?’ the preferred riding style for 68.5% of
respondents was trail riding, significantly preferred by more males (69.6%) than females (63.6%)
(z=5.77, p <.01). Cross-country was a distant second choice for riding style, preferred by 20.8% of all
respondents, with females significantly more likely to prefer this than males (20% vs. 24.5%, z = -4.93,
p <.01). Other riding styles, each preferred by < 5.6% of respondents, ranked as follows: downhill,
bikepacking, gravel, bike park, and winter fat biking. Enduro, a mix of downhill and climbing, was not
included among survey options, a consideration for future research.

When asked ‘What kind of trails do you prefer to ride?’ 50.3% preferred mountain bike optimized
singletrack; 39.9% preferred traditional singletrack. Less than 5% preferred each of the other trail types,
ranked in this order: doubletrack (forest/gravel road, although females significantly preferred this type of
trail, z = -7.41, p <.05), public access gravity trails, lift-served gravity trails, and mountain bike skill parks.
There was a slight but significant preference for double track among Underrepresented groups compared
to Whites (z = -3.23, p <.01). Mountain bike optimized and traditional singletrack appeal to most, but
double track offers its own benefits (facilitating social interaction and side-by-side riding).

3.6.1 Mountain Biking Goals

Almost all (99.9%) answered the goals question, ‘What is your mountain biking dream / highest
aspiration?’ through a mix of multiple choice and an open-ended response option. Respondents were
asked to prioritize one goal (not provide a list). Travel was the goal for 45.0% of respondents. The most
common goal was to Take a multi-day mountain biking vacation, mentioned by 34.2% of all
respondents. The related goal to Go on a bikepacking trip was selected by 10.8% of respondents. The
average household income of those interested in multi-day vacations ($140,155) was comparable to that
of those interested in bikepacking ($138,415), suggesting the desire for a variety of accommodation
experiences is independent of income. Of those prioritizing multi-day vacations or bikepacking, 12.8%
and 17.3% (respectively) had not traveled beyond their local trails to ride in the last year: this suggests
that once riders begin to travel for mountain biking, they continue to contribute to MTB-based tourism.

Fully 21.8% of the sample was Content with their current status (ride more, continue to ride as | age):
sample text responses included: “Ride like | stole it until I'm 80!” / “Ride more regularly with a busy work
and family life” / “I'm living the dream.” Of riders, 27.3% were focused on challenge and skills
development. The priority for 12.1% of riders was to Challenge themselves (by riding challenging,
remote backcountry trails / or exploring new trails). Of respondents, 13.7% wanted to Become a better
rider (build proficiency riding technical trails, improve technical skills like climbing, or develop skills
progression / “become a more fit rider” / “continually improve”). Only 1.5% wanted to Build advanced
skills (get into dirt-jumping or downhilling / “wheelies”).

To Participate in racing was priority for just 1.3% of respondents, but Win a race (set speed records,
going pro) was mentioned by 3.1%. These results suggest that designers looking to provide experiences
of ‘challenge’ and ‘skills development’ while increasing ridership should consider focusing on adding more
miles of trail and beginner to intermediate technical trail features, rather than advanced skills areas.
Fewer trans/non-binary respondents prioritized Travel (n=5 of 15) and more wanted to Challenge
themselves by riding remote backcountry trails (n=5), Become a better rider (n=2), or Win a race (n=1).

A new category, Advocacy, emerged from open-ended responses, but only 0.9% prioritized improving
access to mountain biking or helping others ride. If Advocacy had been a multiple-choice option, more
might have chosen it (a consideration for future research). Sample answers included: “create a legacy
with local trail development” / “make sure my kids and the next generation have more and better trails
than | did” / “provide others the opportunity to feel the incredible joy mountain biking has brought me” / “be
able to ride 2 hours of singletrack within 5 miles of my house” / “move to another city that has trails.” The
common text response “many or all of the above” was grouped with ‘Other’ (0.5%).

3.6.2 Preferred Trail Amenities
For the amenity preferences question, ‘Please indicate the importance of the following features when
determining where to ride,’ the highest ranked amenities (on a 5-point scale) were natural beauty of the
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area (3.59 by females, 3.53 by Underrepresented groups), range of trail difficulty levels (3.54 by
Underrepresented groups) and number of miles in the trail system (3.51 by Underrepresented groups).
Proper trail signage was also ranked highly (3.39 by females, 3.31 by Underrepresented groups) as was
trail quality (design and features), ranked 3.26 by all groups. There were some statistically significant
differences for males and females in terms of preferred trail amenities. Males were significantly more
likely than females to prioritize long descents and built technical features while females were significantly
more likely to prioritize natural beauty and trail signage. Females were significantly more likely than males
to prioritize natural technical features, easy climbs, and trailhead features (including bathrooms, pavilions,
playgrounds, and safety). Underrepresented groups expressed several significantly different priorities for
trail amenities than Whites. They were significantly more likely than Whites to desire a range of trail
difficulty, trail signage, long descents, and flow trails. Lower ranking but still prioritized higher than for
Whites were built technical features, skills parks, and trailhead features (see Table 5). Beginners
preferred trail quality, proper signage, and natural beauty of the area (averaging 3.53, 3.62 and 3.47,
respectively). For trans/non-binary respondents, top-ranked amenities were proximity (4.1) followed by
trail quality, natural beauty, and mileage (all 3.8); lowest ranked were kid-friendly elements, other activities
in the area, and skills parks (1.6, 1.7, 1.8, respectively). Proximity was more strongly preferred by
trans/non-binary riders than any other amenity by any other group, suggesting neighborhood-connected
trails promote inclusivity.

Table 5: Preferred trail amenities for determining where to ride. For statistically significant group
differences (using a two-tailed t-test), the higher values are marked in bold with an asterisk.

All Males Females Whites Underrepresented
(n=13,191) (n=10,765) (n=2,426) (n=12,287) (n =904)
Number of miles in trail system 3.48 3.49 3.46 3.48 3.51
Natural beauty of the area 3.46 3.43 3.59* 3.45 3.53
Range of trail difficulty levels 3.44 3.43 3.44 3.43 3.54*
Trail quality (design/features) 3.26 3.27 3.23 3.27 3.15
Proper trail signage 3.16 3.1 3.39% 3.16 3.27*
Use restrictions 2.92 2.93 2.89 2.92 2.98
Flow trails (berms/jumps) 2.91 291 2.92 2.90 3.02*
Long descents 2.87 2.93* 2.61 2.86 3.03*
Built technical features 2.66 2.71* 2.45 2.65 2.85*
Trailhead features (incl. safety) 2.54 2.51 2.67* 2.52 2.74*
Natural technical features 2.50 2.47 2.65* 2.50 2.49
Proximity to home and work 2.35 2.35 2.35 2.35 2.43
Easy climbs 2.31 2.27 2.48* 2.30 2.40
Amenities near trailhead 2.26 2.25 2.33* 2.25 2.51*
Bike park/skill park availability 2.16 217 212 2.14 2.47*
Other activities in the area 2.05 2.06 2.04 2.04 2.24*
Kid-friendly elements 1.94 1.99 1.73 1.93 213

3.6.3 Accommodating beginners

When asked ‘On average how long (duration of time) do your mountain bike rides last?’ 60.4% of
respondents indicated their rides lasted two hours, with 15.9% riding less and 23.7% riding more. There
were no significant differences in trip length among demographic groups, but there were slight differences
by skill level. Beginners averaged only slightly shorter rides than more advanced riders (about 1.88 hours
vs. 2.16 hours: see Figure 2). This suggests that stacked loop trail systems, with short beginner trails
close to trailheads connecting to longer intermediate and advanced trails, inadequately serve new riders:
most beginning riders prefer to ride for 1 to 2 hours.
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Figure 2. Beginning riders averaged only slightly shorter rides than more advanced ones. Diagram
by the authors.

Using very conservative estimates of average mountain biking speeds (Beginners: 3 to 6 miles per hour /
4.8 to 9.7 kilometers per hour; more advanced riders 6 to 10 mph /9.7 to 16 kmh), preferred durations
suggest Beginners’ rides average at least 5.6 to 11.3 miles (9 to 18.1 km) and more advanced rides at
least 13.0 to 22.6 miles (20.9 to 36.4 km). Assuming mountain bikers are willing to ride at least two laps
within a trail system, loops for Beginners should be at least 2.8 miles (4.5 km), and for Intermediate,
Advanced, and Expert riders at least 6.5 miles (10.5 km).

In response to ‘Do you feel you have adequate miles of trails to ride in your local area?’ 71.6% of
respondents agreed (although only 17.4% strongly agreed). Females were significantly more likely to
agree than males (x? = 49.455, p <.001). Of beginners, 76.2% agreed that local mileage was adequate,
vs. 72.2% of intermediate, 71.5% of advanced and 69.1% of expert riders. Disagreement followed a
similar pattern, with 9.3% of Beginner, 9.5% of Intermediate, 10.3% of Advanced, and 13.8% of Expert
riders strongly disagreeing that the local trail mileage was adequate. This suggests a demand for more
trails at all skill levels.

In response to ‘Do you feel you have adequate diversity of trail types in your local area for various skill
levels (e.g. beginner, intermediate, etc.)?’ 22.1% disagreed, and only 15% strongly agreed. This suggests
that trails designed for various skill levels were not always available. Females were more likely to
consider trail difficulty adequate (x?= 13.978, p <.001). More experienced riders were less content with
the diversity of their local trails: Beginners were 75.8% content with local trail diversity, vs. 72.0% of
Intermediate, 71.4% of Advanced and 68.9% of Expert riders (x?= 44.299, p <.001).

In response to ‘Did you travel beyond your local trails in the last twelve months to mountain bike?’, the
vast majority surveyed (84.6%) answered yes. Women were slightly but significantly more likely than men
to report travel (x2= 8.187, p<.01), as were Whites (x*> = 12.202, p<.01). Trans/non-binary respondents
were less likely to travel (n=12 of 15). Beginners were much less likely to travel for mountain biking
(57.7%) than other Intermediate, Advanced and Expert riders (79.4%, 90.5%, and 94.9%, respectively; x?
=945.305, p <.001). Only about a third of respondents had reported racing in the last year, so most
mountain-bike travel was likely just to explore non-local trails. The potential economic impact of mountain
bike tourism is evident. More riders traveled in the last year who felt their local trails were adequate
(39.2%) than who felt trails were inadequate (25.0%), suggesting robust local trail systems might
contribute to mountain-bike-based tourism by whetting riders’ appetite for a variety of trail experiences.

4 DISCUSSION

The findings suggest planners could focus more on 1) creating experiences that connect riders with
nature, 2) emphasizing clear signage, and 3) increasing the ratio of beginner trail mileages in new trail
systems, to increase bike ridership, especially among females and Underrepresented groups.
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Communities should also work to provide programming to activate new trail systems (e.g., group rides)
and attract new riders, particularly beginners, youth, women, and Underrepresented groups. Seasoned
riders often recruit new riders to the sport (International Mountain Biking Association (IMBA), 2023).

4.1 Recruitment

Activating new trail systems with programming is crucial: group rides, especially for females, are of special
importance. More females than males were introduced to mountain biking through friends, and few
women (and trans/non-binary riders) tried mountain biking on their own. Future research might ask, ‘How
comfortable are you, mountain biking alone?” and investigate perceptions of safety and feelings of
welcome. Determining how many women were introduced to mountain biking by other females is also of
interest.

Top motivators for all groups were: Exercise (health and fithess), recreation (fun) and relaxation (escape
from everyday life). Connecting with nature was important especially for females and Underrepresented
groups and should be a consideration for trail planning even in urban areas. Trans/non-binary riders’
preferred proximity: this suggests that more trails close to home and work can encourage inclusivity.

4.2 Amenities

Marketing for trail systems should focus more on recreation, relaxation, and connecting with nature (rather
than on adrenaline, competition, or advanced technical skills). Survey respondents preferred the following
trail amenities: natural beauty of the area, range of trail difficulty levels, more miles in the trail system,
proper trail signage and trail quality (see Table 5). Natural beauty is sometimes considered optional for
mountain biking trails, but this study confirms its importance. Women preferred, more than men, natural
technical features, easy climbs, and trailhead features. Underrepresented groups preferred, more than
Whites, a range of trail difficulty levels, proper signage, long descents, and flow trails. Beginners
preferred trail quality, proper signage, and natural beauty. Communities should initially focus on these
attributes of a trail system to build ridership. Lowest-ranked were bike park/skill park availability, other
activities to do in the area, and kid-friendly elements. Planners should prioritize more miles of quality
trails, sited in areas of natural beauty, with proper signage to build inclusivity and encourage new riders.

4.3 Mileage

Survey responses suggest a design demand for longer beginner to intermediate trails with experiences of
remoteness and exploration. Stacked loop trail systems, with short beginner trails close to trailheads
connecting to longer intermediate and advanced trails, inadequately serve new riders. Beginners prefer to
ride almost as long as Intermediate, Advanced, and Expert riders do. Stacked loop trail systems should
not restrict Beginners to extremely short 0.5- to 1.0-mile (0.8- to 1.6-km) loops. Instead, offer Beginners
more figure eight loop options >2.8 miles (4.5 km), and Advanced riders loops >6.5 miles (10.5 km).

44 Goals

The potential for economic growth based on mountain bike tourism is substantial: communities should
consider incorporating bike-packing-friendly routes and a range of accommodation types. More advanced
riders were more likely to travel for mountain biking, suggesting communities hoping to increase tourism
should focus particularly on increasing the mileage of intermediate and advanced trails.

5 CONCLUSION

Trail features that encourage beginners are key to recruiting new riders and increasing participation and
inclusivity in mountain biking. Trails should be sited in areas of natural beauty and where natural trail
features can be integrated into the design. Trail build quality, effective signage, long descents and flow
trails should be planning and funding priorities to build ridership. Trail planners should prioritize more
miles of trail, offering a range of difficulty levels. The average preferred ride duration was about two hours
across all skill levels. Trail system programming is key to activating new trail systems, and local groups
are an important source of support for female and Underrepresented groups in mountain biking.
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