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CONTEXT & OBJECTIVE

1. Avoidance of traffic a key factor for cycling behaviour

2. Typically use proxies (ADT, hills) rather than primary motivators 

(risk, pollution, energy)

3. Conflated effects of traffic: safety/comfort, noise, pollution,…

4. Consideration of energy expenditure and air quality is still unknown

Objective

Investigate the joint considerations of safety, energy expenditure, and air 

quality by cyclists, and their relationships with cycling activity
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CONCEPTUAL FRAMEWORK
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INTERCEPT SURVEY

• Intercepted cyclists survey in 

Vancouver, during summer 2016

• 9 locations

• Variety of contexts (university, 

residential, waterfront, downtown)

• 18 days 

• Mon-Fri, noon to early evening

• Questionnaire & physical testing

• Travel habits

• Preferences & attitudes

• Socio-demographics 
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SURVEY – SAMPLE

• 648 participants (signed consent form), 625 complete 

questionnaires

• Compares well to Metro Vancouver cyclists in a TransLink 

Household Travel Survey in 2011
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RESULTS – EXPLICIT CONSIDERATION OF ENERGY & AIR 
QUALITY

“I consider energy expenditure (physical effort) 

when choosing a bicycle route.”

1 2 3 4 5 Total

“I consider

air pollution

(air quality) 

when choosing a 

bicycle route.”

1: Strongly Disagree 2.5% 1.6% 0.8% 2.5% 3.9% 11%

2: Disagree 0.3% 2.0% 2.1% 5.1% 5.2% 15%

3: Neutral 0.8% 1.1% 5.1% 8.5% 7.4% 23%

4: Agree 0.8% 1.6% 4.6% 14.1% 7.7% 29%

5: Strongly Agree 0.5% 1.0% 1.8% 6.1% 12.8% 22%

Total 5% 7% 14% 36% 37% 100%



7

CONFIRMATORY FACTOR ANALYSIS
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STRUCTURAL EQUATION MODEL
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DISCUSSION

• Safety & air pollution risks perceived differently by cyclists

• Latent constructs not significantly related

• Safety concerns associated with less frequent cycling, but not air quality

• Opposite effects of education (more pollution concern, less safety concern)

• Safety concern inversely related to energy concern

• Confident and exercise-oriented cyclists

• Energy and air quality concerns significantly related 

• Both stronger for more educated and more frequent cyclists (esp. recreational)

• Health-conscious individuals more aware of health benefits and risks?

• Different considerations for utilitarian vs. leisure cycling 

• Commute cycling most impacted by safety, least impacted by energy and air quality

• Gender differences were not significant for any of the three latent concerns, nor income
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CONCLUSIONS

• Safety and air pollution risks should be considered as 

distinct effects of traffic proximity for cyclists 

• This distinction will become more important with electric and autonomous cars

• Educating public about air pollution risk 

may not be a deterrent to cycling

• Air pollution consciousness was higher with higher cycling frequency

• Reaffirms support for separated bicycle facilities 

• Safety concern a deterrent to all types of cycling 

• Cyclists more comfortable on facilities separated from motor vehicles

• Differences in safety concern among cyclists most evident for painted bike lanes on 

major roads (most heterogeneity in route preferences)
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LIMITATIONS AND FUTURE WORK

• Self-reported data vulnerable to response bias 

(but more robust in an intercept survey with specific cycling context)

• Perceived vs. objective safety and air quality

• Decomposition of air pollution (noxious fumes, visible smoke...)

• Decomposition of energy expenditure (love/hate relationship with exercise!)

• Only cyclists sampled – not potential cyclists

• Not all potential concerns included (noise, time, fun…)
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