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Abstract: 

Active transportation (AT) not only mobilizes people; it also has a positive impact on the 

environment and health of people. In this work, the role of environmental and health concerns on 

AT usage is studied. Ajzen’s (1991) theory of planned behaviour (TPB) is applied to understand 

AT usage behaviour. A cross-Canada survey was conducted, spanning all ten provinces (n=465). 

Structural equation modeling is used to analyze the data with IBM SPSS AMOS 26. Statistically 

significant results, in the direction hypothesized, were found for the effects of attitude, subjective 

norms, and perceived behavioural control (PBC) on AT usage intention. In addition, health 

concern had significant effects on intention of AT usage through attitude, subjective norms and 

PBC. While the effects of environmental concern on intention of AT usage through subjective 

norms and PBC were significant, the effect of environmental concern on attitude toward AT was 

not significant. Further, it was found that perceived weather conditions have a negative impact on 

PBC. Gender and age were identified as demographic factors affecting intention to use AT. Access 

to a vehicle (car) and access to a bicycle are also significant predictors of AT intentions. 

Policymakers are advised to emphasize the personal health benefits of AT. However, to increase 

AT usage across Canada more-targeted messaging will be necessary, in particular more age- and 

gender-customized messaging. Future research is needed to compare various cultures, countries, 

and environmental contexts (e.g. air quality levels). Regarding age, a U-shaped relationship with 

AT intention was evident. More research is also needed to better understand why the younger and 

older commuters have more favorable perceptions of AT, compared to those in the middle. While 

the increased time-availability of folks without child care responsibilities may explain this effect, 

further research is needed to enrich our understanding.  

Keywords: Active transportation, environmental concern, health concern, theory of planned 

behaviour (TPB)  
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CHAPTER 1- INTRODUCTION 

1.1- Study Background 

Transportation is an important sector that affects nearly everyone’s life, and it accounts for 

25% of the overall greenhouse gas (GHG) emissions in the world (IEA, 2022). Reducing GHGs 

has become an increasingly prominent topic for academia, government, and industry across the 

world. The reason behind this effort to reduce GHGs is about climate change. The higher amount 

of GHGs causes the world atmosphere to hold and trap more heat. This increases the surface 

temperature which causes the climate change (Patz et al., 2014). While GHGs emissions have 

increased since the industrial revolution, it has been accelerated such that 2011 emissions are 

higher than 2005 by 4.3% (Patz et al., 2014; Stocker et al., 2013).  In 2021, GHG emissions are 

peaked to the all-time level (IEA, 2022). 

As transportation makes up a significant portion of GHG emissions, it is crucial for 

practitioners and scholars to find ways to reduce these emissions (IPCC, 2022). Increasing active 

transportation (AT) rates has been proposed as a recommendation to decrease single-vehicle usage 

(Patz et al., 2014) so that emissions could also decrease. In that regard, the AT topic has been a 

concern of both practitioners and academia; however, it has been getting slightly less attention 

than public transportation.  

There are several modes of passenger transportation, including private vehicles (e.g., cars), 

public transit, and AT. The traditional transportation system puts vehicle transportation as the 

primary focus, so most of the resources are used to expand the roadways, parking, etc. while 

decreasing the diversity of transportation modes (Litman, 2013). Historically, the system did not 

consider the full range of stakeholders that are affected by transportation planning. The newer 

transportation system values accessibility over mobility (Litman, 2013). The difference between 

those terms (mobility vs accessibility) could be explained by an example. When an individual can 

drive 60km/h in a rural area road the mobility is high however the places are far away from each 

other. On the other hand, another individual would be stuck in traffic in Toronto and can only go 

slow especially in the downtown. However, the places/opportunities will be very close to each 

other so the accessibility will be higher.  
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Looking at Canada’s GHG emissions in 2020, transportation is the second-highest sector 

(ECCC, 2021). Figure 1 below, shows the highest GHG-generating sector is oil and gas, followed 

by transportation at 24%. Next, Figure 2 shows the transportation GHG data of Canada by year 

from 1990 onward. Relatively steady increases in GHG emissions are evident, but with a 

noticeable decline in 2020, this largely due to the pandemic. 

Canada’s commitment under the Paris Agreement is to reduce its GHG emissions overall 

by 40% to 45% compared to 2005.  As pointed out, road transportation GHG emissions dropped 

relative to 2019, but were still higher than the base-year of 2005.  As such, if Canada is to reach 

its committed goal, road transportation GHG emissions will still need to be significantly reduced, 

by as much as 40% to 45% from 2020 levels.  A further complication, as outlined by the IEA 

(2022) is that GHG emission levels across the world for 2021 are already anticipated to rebound 

much closer to values for 2019, if not higher. This increases the urgency of achieving reductions 

in road transportation GHG emissions. Official GHG emission results for 2021 will not be released 

until April 2023 (i.e., reflecting the two-year lag in results reporting). 

Figure 1: Breakdown of Canada’s GHG emissions by economic sector for 2020 

 

 

Source: https://www.canada.ca/en/environment-climate-change/services/climate-

change/greenhouse-gas-emissions/sources-sinks-executive-summary-2022.html#toc5 
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Figure 2: Transport sector greenhouse gas emissions, Canada, 1990 to 2020 

 
Source: https://www.canada.ca/en/environment-climate-change/services/environmental-

indicators/greenhouse-gas-emissions.html#transport 

The target population for this research is Canada as a whole, and thus it is important to 

understand overall AT usage across Canada. Table 1, with data from Statistics Canada (2016), 

shows commuting types by percentage across different census metropolitan areas (CMAs). The 

overall Canadian average for AT is 6.9%. In the largest CMAs, AT usage is usually either near or 

above the average. The likely reasoning for this situation is that people can access needs nearby, 

so it is easiest to simply walk to the store, school, or work. It appears the bigger the CMA, the 

more likely the CMA will have a higher AT usage, but with exceptions, e.g., Edmonton. The likely 

reasoning for such exceptions may be regarding climate or safety. Another obvious significant 

factor regarding AT usage is weather. There is greater likelihood of a higher AT percentage in 

milder climates. British Columbia, which is generally recognized as having a relatively mild 

climate, in particular the lower-mainland area and Vancouver Island, show strong AT usage. 

Indeed, Victoria shows the highest AT usage of any CMA in Canada, at 16.9% in 2016. Provinces 

and CMAs with “harsher” weather conditions have below-average AT usage e.g., Edmonton. 

Reviewing overall data from Table 1 suggests the size and the climate of the CMA appear to 

influence people’s choice of commuting. 
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Table 1: Percent of Commuters by Mode and Census Metropolitan Area from 2016 Census 

 
Car, 

truck, or 

van 

Car, truck, 

van as driver 

Car, truck, 

van as 

passenger 

Public 

transit 

Active 

transport 

Other 

method 

Canada 79.5 74.0 5.5 12.4 6.9 1.1 

Largest CMAs 

Montréal, QC 69.7 66.4 3.3 22.3 7.2 0.6 

Toronto, ON 68.0 62.4 5.6 24.3 6.7 0.9 

Vancouver, BC 69.3 64.3 5.0 20.4 9.1 1.0 

Large CMAs 

Québec, QC 80.4 76.5 3.9 11.1 7.6 0.7 

Ottawa–Gatineau, QC 78.8 72.7 6.0 14.5 6.0 0.7 

Ottawa–Gatineau, ON 69.8 64.0 5.8 19.6 9.6 0.9 

Winnipeg, MB 79.1 72.0 7.1 13.6 6.2 0.9 

Calgary, AB. 77.9 72.8 5.1 14.4 6.2 1.4 

Edmonton, AB 82.6 77.5 5.1 11.3 4.7 1.4 

Greater Golden Horseshoe, ON CMAs 

Peterborough 86.9 80.1 6.8 3.9 8.3 0.8 

Oshawa 86.1 79.9 6.2 9.5 3.4 0.8 

Hamilton 84.1 77.4 6.7 9.8 5.1 0.8 

St. Catharine’s–Niagara 90.8 83.8 7.0 2.7 5.4 0.9 

Kitchener–Cambridge–

Waterloo 
87.7 81.0 6.7 6.0 5.5 0.7 

Brantford 91.4 84.2 7.2 3.1 4.6 0.7 

Guelph 85.9 78.9 7.0 6.4 6.9 0.7 

Barrie 90.7 83.6 7.0 4.3 4.1 0.8 

Mid-sized CMAs 

Halifax, NS 77.7 70.4 7.3 11.8 9.2 1.2 

London, ON 85.1 78.0 7.1 7.2 6.7 0.8 

Windsor, ON 91.5 85.6 5.9 3.4 4.3 0.7 

Regina, SK 89.0 82.2 6.8 5.1 5.1 0.7 

Saskatoon, Sask.SK 88.0 82.1 5.8 4.3 6.1 1.4 

Victoria, BC 69.8 65.0 4.8 10.9 16.9 1.4 

  



 

5 
 

Small CMAs, commuting relationships with neighbours 

Sherbrooke, QC 88.6 84.7 3.9 4.2 6.3 0.6 

Trois-Rivières, QC 91.6 88.2 3.3 2.3 5.3 0.7 

Belleville, ON 90.5 83.4 7.0 2.3 6.2 0.8 

Abbotsford–Mission, BC 92.5 84.8 7.7 2.5 3.7 1.1 

Other small CMAs 

Saguenay, QC 92.2 88.7 3.5 2.2 4.3 1.3 

St. John's, NL 90.0 81.3 8.6 3.1 4.8 2.1 

Moncton, NB 89.3 80.6 8.6 3.4 6.0 1.2 

Saint John, NB 89.4 80.1 9.3 4.1 5.3 1.0 

Kingston, ON 82.6 75.8 6.9 6.8 9.5 0.9 

Greater Sudbury, ON 88.9 82.7 6.2 4.9 4.9 1.2 

Thunder Bay, ON 89.4 83.3 6.1 3.9 5.4 1.3 

Lethbridge, AB 90.7 85.0 5.7 2.9 5.4 0.9 

Kelowna, BC 86.1 80.8 5.2 3.9 7.2 2.2 

Source: Statistics Canada, Census of Population, 2016, https://www150.statcan.gc.ca/n1/daily-

quotidien/171129/t001c-eng.htm  

This research focuses on AT, which can be defined as “any self-propelled, human-powered 

mode of transportation” (CDC, 2018). The importance of AT regarding both the environment and 

human health has been already researched and identified as having positive effect (e.g., Frank et 

al., 2009). AT is consequential because of its contributions to health and the environment and is 

thus an important subject to study and understand. Increasing AT can make a positive impact on 

the environment and the health of society. To improve AT, it is essential to understand the thought 

process of people when they are choosing transportation options. Understanding why may or may 

not choose AT is important for policy practitioners in order to address concerns that may be 

preventing AT usage. 

This study focuses on whether environmental concerns and health concerns can influence 

the intention of people to use AT. The theory of planned behaviour (TPB) was adapted for this 

work because it has already been widely used as a means to understand and explain people’s 

behaviours (Ajzen, 1991). According to the theory, a person's attitudes, social norms, and 

perceived behavioural control (i.e., how much self-control they have on the issue) affect their 

intentions – and their intentions affect their behaviour. Applying TPB to transportation behaviour 

https://www150.statcan.gc.ca/n1/daily-quotidien/171129/t001c-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/171129/t001c-eng.htm
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is believed to be a good fit for this study given the desire to understand AT behaviour and factors 

influencing such behaviour.  

The percentage of people using AT compared to other modes of transportation varies 

greatly, depending on the country and city. AT appears to be more dominant in Europe, especially 

in Scandinavia compared to North America (Shephard, 2008). Private vehicles are well recognized 

as the dominant mode of transportation within North America.  This includes, obviously, the U.S. 

(e.g., Humes, 2016), but also specifically Canada as well (e.g., Roberts et al., 2020).  

1.2- Aim of the Study  

The research for this thesis considers the field of AT as the main subject. For this thesis, 

there are multiple aims, both academic and practical. Regarding the former, the aim is to contribute 

to the literature given an identified gap regarding AT. Further, the application of TPB for AT is 

relatively novel. Regarding the latter, having a better understanding of AT behaviour can permit 

the development of practical tools for policy practitioners in order to enhance the use of AT. 

Increasing AT usage can by logical extension thus directly improve the health of people and 

address climate change concerns.  

1.3 -Significance of the Research 

In terms of relative significance, an important outcome of this research is to extend the 

application of TPB to AT usage based on environmental concerns and health concerns. Review of 

literature suggests that such application has not previously been undertaken within Canada. From 

a practical perspective, it is believed the findings will provide useful insights for policy 

practitioners. AT is already recognized as an important emerging issue by policymakers (TETF, 

2018).  

1.4- Research Question 

 The research question is identified as “Do environmental concerns and health concerns of 

people have an effect on their intention of using AT?” Additionally, the effect of perceived weather 

conditions on perceived behavioural control is also examined.  
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1.5- Outline of the Thesis 

This thesis consists of seven chapters. Chapter 1 provides an introduction and outlines 

information about the issue, the aims of the study, the importance of the research, and the main 

research question itself. Chapter 2 covers the literature review about AT, focusing on 

environmental concerns, health concerns, and perceived weather conditions. Also, TPB is 

explained in more detail. Chapter 3 provides the conceptual framework and hypotheses. Chapter 4 

explains the methods and data collection. This includes specific details of how the research was 

conducted, the development of the survey instrument, the sampling technique and participant 

profile, and the analysis of the data. Chapter 5 provides the results and discussion. Chapter 6 

explains the limitations of the research and offers ideas for future research. Lastly, Chapter 7 

summarizes the conclusion, followed by References. Survey questions are provided in more detail 

in the Appendix.  
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CHAPTER 2- Literature Review 

2.1-Active Transportation and Environment 

Since the industrial revolution, greenhouse gas emissions (GHGs) have been increasing 

and become an important topic for the world. Ways to reduce GHGs are important as the higher 

amounts of GHGs are warming the planet beyond its normal nature (Patz et al., 2014). One can 

question why this overall warming is important and why people should address this climate 

change. Since the invention of the wheel, transportation has changed dramatically, then with the 

invention of steam locomotives and the industrial revolution not only has transportation changed 

but also the environment. With the change in climate caused by GHGs, there are anticipated to be 

heatwaves, increased natural disasters, sea-level rise, and an increase in some diseases, and these 

can adversely affect human life significantly (Patz et al., 2014). Because of the above-mentioned 

consequences of the increased GHGs levels, it is necessary for policy-makers, scholars and people 

to pay attention to this topic. Canada has taken initiatives to do its part in this goal and proposed a 

“Canadian Net-Zero Emissions Accountability Act.” While many steps are taken to reduce GHGs 

emissions, they have remained relatively flat, as shown in Figure 3 (ECCC, 2021). There has been 

an emission decrease in electricity and heavy industry and this had offset the increase in oil and 

gas and transport sectors (ECCC, 2021). However, GHGs per GDP (emission intensity) has 

decreased 39% which can be the result of Canada’s growth in economy, fuel switching, increase 

in efficiency (ECCC, 2021).  

Figure 3: Canadian greenhouse gas emissions and indexed trend emission intensity (excluding 

Land Use, Land-Use Change and Forestry) 

 

Source: https://www.canada.ca/en/environment-climate-change/services/climate-

change/greenhouse-gas-emissions/sources-sinks-executive-summary-2022.html#toc3 

https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2022.html#toc3
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2022.html#toc3
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Transportation is the second-largest energy-consuming sector in the world after the 

industry sector and uses 30% of the total delivered energy globally (Atabani et al., 2011). Thus, 

transportation will also have an impact on the environment. One of the significant contributors to 

climate change is automobile usage (Maibach et al.,2009). Motor vehicle-dependent lifestyles 

around the globe add to GHG emissions, air pollution and worsened air quality (Glazener & 

Khreis, 2019). Reducing this usage would help address the climate change concerns. 

Literature in terms of AT is growing, however it is not as mature as transit commuting. The 

below figures could compare the number of published papers between “transit commuting” (Figure 

5) and “active transportation” (Figure 4). It can be seen that the attention to active transportation 

is growing yet relatively small (Larson et al., 2022).  

Figure 4:  Number of Articles on AT Commuting, 2007-2021  

 
Adapted from: Larson et al. (2022)  
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Figure 5: Number of Articles on Transit Commuting, 2012-2021  

 
Adapted from: Larson et al. (2022)  

Previous scholars suggest that AT can contribute positively to both environment and health 

(Frank et al., 2010), as it can be seen on Figure 6. Health effects will be discussed in the following 

section. 

 

Figure 6: Conceptual transport energy model. 

 

Adapted from (Frank, Greenwald, Winkelman, Chapman & Kavage, 2010)  

Several countries have been trying to implement AT in their cities to reduce air pollution 

by changing the built environment to be more AT friendly or even banning or taxing higher 
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greener transportation modes such as walking or cycling (Patz, Grabow & Limaye, 2014). It is 

necessary for people to change their travel behaviours in order to meet the reduced GHGs level 

targets. As AT does not use fossil fuel, choosing AT can help us to address climate change and 

reduce air pollution.   

2.2-Active Transportation and Health 

Physical activity has been associated with health benefits, such as contributing to the 

prevention of some chronic diseases (Warburton et al., 2006). In addition, there seems to be an 

association between the amount of physical activity and health status (Warburton et al., 2006). 

Due to health benefits, physical activity, regardless of age, has been promoted (Warburton et al., 

2006; World Health Organization, 2019). A systematic review suggests that low-carbon transport 

would contribute to public health from an economic standpoint as well (Gouldson et al., 2018). 

World Health Organization said in their “Global Action Plan” that physical activity should be 

incorporated into people’s everyday life and cycling, walking can be used as a mode of 

transportation for physical activity engagement, in addition, they claim investing in AT can help 

Sustainable Development Goals in many ways (WHO, 2019).  United Nations explains how 

cycling would impact each of their 17 goals. To elaborate for example, for Goal 13: Climate 

Action, cycling contributes to it by being decarbonized transportation for societies; for Goal 11: 

Sustainable cities and communities cycling contributes to is as cycling makes cities and human 

settlements more inclusive, safe, and resilient; for Goal 3: Good Health and well-being by creating 

healthy and non-air-polluting lifestyles (European Cyclists Federation, 2016).  

When active commuting is integrated into people's lives, it can benefit in many ways. Many 

people can associate active commuting as a benefit to physical health, such as cardiovascular 

health (Hamer & Chida, 2008; Colley, 2019); however, physical health is not the only benefit. 

Scholars have been exploring the additional benefits of AT to people’s lives. It is known that many 

mental health workers are advising people to exercise more to improve their mental health; there 

are scholars who also suggest active commuting can be a way to improve one’s mental health as 

it requires a way of exercising or moving the body. For example, Herman and Larouche (2021) 

recently conducted a study that explores the relationship between AT and subjective well-being 

and quality of life. While they did not see the significance of the association between commuting 
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mode and self-rated health or mental health: they saw that active commuting is positively 

associated with subjective well-being and work-life balance among Canadians, particularly 

women (Herman & Larouche, 2021). Physical activity when done in a natural environment rather 

than indoors is linked with a decrease in the risk of poor mental health (Mitchell, 2013). As the 

AT will most likely take place outdoors, this might contribute to people’s mental health in that 

regard.   

Although in academia it is mostly agreed that cycling has a positive effect on a person’s 

health (Herman & Larouche, 2021; Hamer & Chida, 2008), there have also been some findings for 

possible negative health impacts of cycling, such as that cyclists might be exposed to higher air 

pollutant dose on the urban streets compared to the motor vehicle passengers, due to the higher 

ventilation rate (Ramos et al., 2016). Another study can support that people are concerned about 

the drawbacks that they can get from AT as they find out that air pollution of the route is the most 

critical factor in people’s walking preference (Bunds et al., 2019). Another negative impact is 

about safety concern. In the traffic passengers or cyclist are the most vulnerable to be affected 

from a possible traffic accident. However, possible negative health impacts are significantly less 

than a person would benefit from AT; a systematic literature review says that AT can provide 

significant net health benefits (Mueller et al., 2015). 

According to Statistics Canada, only half of the Canadians are doing the recommended 

(150 minutes of moderate-to-vigorous physical activity per week) amount of physical activity 

(Statistics Canada, 2021). So, it is important to understand the decision-making behaviour of 

people in Canada regarding AT to increase this behaviour. 

2.3 Perceived Weather Conditions 

Mostly, AT takes place outside, such as walking on the street or cycling on the road. So 

this puts AT in a very close relationship with the weather. It is important to consider the impact of 

weather on people’s decision process while they would be directly get affected by it. The impact 

of weather on mode of transportation has been addressed by several scholars before (Hagenauer 

& Helbich, 2017; Li et al., 2021). One paper used machine learning to predict travel demands. 

They used a Dutch travel diary between 2010 and 2012, enriching it with built and natural 
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environment; and found that for predicting bicycle and public transportation use, temperature is 

important (Hagenauer & Helbich, 2017; Böcker et al., 2019).  

 In previous papers, primarily weather conditions have been measured by the data taken 

from meteorological sources such as the temperature or the number of rainy days (Hagenauer & 

Helbich, 2017). In this paper, this approach is not followed because people might be used to some 

weather conditions over time and a similar degree might not affect every person in the same way; 

for example, a person who lives in a milder climate might not consider taking the bike for commute 

at -10 C whereas a person who lives in a cold weather might find it normal.  Like the given 

example, for this research, it is not preferred to use degree measured by the thermometers but to 

use the “perceived weather condition” that the passenger observes. By doing that, the effect of the 

weather will be addressed by how it is perceived by the passenger. In the questionnaire, rain, snow, 

temperature and wind are taken into account. 

2.4-Theory of Planned Behaviour 

The theory of planned behaviour (TPB) is an extension of the theory of reasoned action.  

Both theories try to explain and understand the logic behind human behaviour.  According to the 

theory, behaviour is determined through intentions, and intentions are a product of the following 

three determinants: attitude, social norms and perceived behavioural control (Ajzen, 1991). The 

three determinants and intention are defined as follows (Ajzen, 1991):  

“Attitude: a reflection of a person’s evaluative reaction towards performing a particular 

behaviour  

Subjective norms: the perceived social pressure to perform or not to perform the 

behaviour  

Perceived behavioural control: the degree of ease or difficulty to perform the behaviour 

as perceived by an individual  

Intention: the strength of an individual’s willingness to perform a particular behaviour.”  

The figure below shows the TPB concept. As could be seen in the figure, attitude, subjective norms 

and perceived behavioural control have effect on the intention and the intention affects the 

behaviour. 
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Figure 7: Theory of Planned Behaviour (Ajzen, 1991) 

 

 

The theory of planned behaviour has been widely applied in academia as it explains human 

behaviour. This theory has been employed by scholars to understand the behaviours of people (Shi 

et al., 2017). Many times, the effect of environmental concerns on the intention is studied with 

TPB (Han et al., 2010; Ha & Janda, 2012).  There are several studies using the TBP to research 

peoples AT behaviour and when scholars use the TPB generally they have added other components 

to the theory to extend its applicability to their area of research. For example, one study on AT 

adds ‘habit strength’ to their research framework (de Bruijn et al., 2009). The purpose was to assess 

whether habit strength plays a role in the intention to use a bicycle. Their results suggest that habit 

strength is a moderator of intention, which suggests that policymakers should consider this (de 

Bruijn et al., 2009).  

Another study similarly added habit strength to TPB but applied it to understand public 

transit behaviour (Fu & Juan, 2017). Fu & Juan (2017) used the TPB and added customer 

satisfaction theory to understand public transit use behaviour and motivations behind it. They 

found support for the TPB model and habit strength; however, service quality had minimal effect 

on the intention of using public transit (Fu & Juan, 2017). A recent article explored the AT 

commute behaviour by using TPB and adding a socio-ecological model (Cusack, 2021) in 

Philadelphia. Another study done in Hanoi that used TPB added environmental concern to the 

theory to see its effect through TPB (Ng & Phung, 2021). They have found an indirect affect. From 

the literature it is understood that adopting TPB for this area is useful and widely recognized and 

additional components are added to extend the theory.  
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CHAPTER 3- Research Framework and Hypothesis Development 

Figure 8 presents the research framework, and this section explains each hypothesis. In a 

short explanation, environmental and health concerns affect the TPB elements, which affect the 

intention. Hypotheses are explained below.  

Environmental concern is an overall understanding towards the environmental issues and 

awareness about them (Kim & Han, 2010). It can be an important determinant to explain a change 

from current behaviour to more environmentally friendly behaviour (Bamberg, 2003; Wang et al., 

2016). Exploring environmental concern as a factor of affecting environmental friendly behaviours 

is not uncommon. For example, according to Urban & Ščasný (2012) higher environmental 

concern can lead to higher chance of performing energy-saving curtailments. A recent study 

explores AT as a pro-environmental behaviour, and they found that people who have 

environmental self-identity are more likely to find walking and cycling more pleasant than others 

who do not have environmental self-identity (Zavareh et al., 2020). Environmental concern does 

not have a direct effect on the intention; however, it has an indirect effect on the intention through 

other variables (Bamberg, 2003; Ajzen & Fishbein 1980). For example, study shows that 

environmental awareness is positively related to subjective norms (Ha & Janda, 2012).  In terms 

of AT, environmental concerns should be added to extend the TPB to understand the AT behaviour 

of people. Based on the past studies it is hypothesized that attitude, subjective norms, and perceived 

behavioural control are going to be affected by a person’s environmental concern. 

H1: Environmental concerns have a positive effect on: (a) attitude toward active 

transportation; (b) subjective norms; and (c) perceived behavioural control. 

Health concern has been found to have an effect on intention of a person through TPB 

(Photcharoen et al., 2020). Using cycling for commuting is likely to increase overall physical 

activity (Donaire-Gonzalez et al., 2015). As explained in the literature review, physical activity 

and health have a positive link; it is hypothesized that if a person cares about their health, they are 

likely to do things to improve/maintain it. As active commuting includes physical activities, it can 

be thought that they would want to choose AT for their health concerns. This leads to the next 

hypothesis:  

H2: Health concerns have a positive effect on: (a) attitude toward active transportation; 

(b) subjective norms; and (c) perceived behavioural control. 
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Attitude is identified as the overall evaluation for a particular behaviour (Kim & Han, 2010; 

Azjen, 1991). In the context of AT, attitude is how a person feels about using AT, in other words 

if they find it favorable, enjoyable etc. Scholars think that when consumers have more positive 

attitudes, their intentions to perform a certain behaviour are stronger (Beck and Ajzen 1991). 

Additionally, scholars have researched factors that influence the choice of using AT. Attitude and 

satisfaction were identified as some of the influencing factors of people’s AT choices, in addition 

to the background variables such as demographics, social environment and built environment 

(Vahedi, Shams, Mehdizadeh, 2021). A recent study found that people who have positive attitudes 

toward walking and cycling have a higher chance of using active commuting (Vahedi, Shams, 

Mehdizadeh, 2021). The second factor of the TPB is social norms. It indicates the individual’s 

perception of the social pressures on them to engage or not engage in the specific behaviour (Kim 

& Han, 2010; Azjen, 1991). Many studies have shown that subjective norms affect the intention 

positively (Kim & Han. 2010; Ng & Phung, 2021). Individuals who think they have to perform a 

specific behaviour will be more willing to perform due to social pressure they receive (Ng & 

Phung, 2021). The third factor of the TPB is perceived behavioural control, which is explained as 

the ease of performing a particular behaviour (Kim & Han, 2010; Ajzen, 1991). In this thesis, 

perceived behavioural control  are explored within the boundaries of internal control rather than 

the external environment. Some scholars claim that self-efficacy is a predictor of people’s 

behaviour, including exercising and cycling (Fuller et al., 2012; Poag-DuCharme & Brawley, 

1993).  

Given the literature above, H3. H4 and H5 are hypothesized as follows: 

H3: Attitude toward active transportation is positively related to intention to use active 

transportation. 

H4: Subjective norms have a positive influence on intention to use active transportation. 

H5: Perceived behavioural control has a positive influence on the intention to use active 

transportation. 

Teuber & Sudeck (2021) discover a negative association between weather conditions and 

cycling usage of university students – bad weather means less cycling. Another study, done in 

Toronto, models the impact of weather on AT behaviour, finding that weather conditions have an 

effect on AT (Saneinejad et al., 2012). That research takes into account actual data, such as the 

number of rainy days or strength of wind (Saneinejad et al., 2012). However, this study looks at 
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the impact of “perceived weather conditions,” because the instrument will be more adaptable for 

other cultures or geographies if the study needs to be done again. So with that explanation in mind, 

hypothesis 6 is: 

H6: Impact of perceived weather conditions decrease perceived behavioural control. 

Figure 8: Research Framework 
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CHAPTER 4- Method and Data Collection 

4.1- Research Design 

A quantitative research method was adapted to increase the external validity of the findings 

so that they would have practical implications (Bhattacherjee, 2012). To achieve the goals, cross-

sectional field surveys are applied. There are several reasons why cross-sectional field surveys are 

the best fit in this study. Firstly, as transportation is a concern for everyone, having a representative 

data would be meaning as the implications and suggestions would apply to most of the population. 

To have generalizable data, larger population needed to be reached. It was possible to achieve it 

through a survey method in a timely and cost-effective way. Also, as the responses would be 

directly taken from the respondents, the survey method worked well in this study.  

To ensure construct validity, the content wordings are developed carefully of the questions 

such as not using negative grammar or implying an answer. The conceptual research model of this 

study includes six independent variables: environmental concerns, health concerns, attitude, 

subjective norms, perceived behavioural control and perceived weather conditions; and a 

dependent variable: the intention of using AT. 

4.2- Data Collection Method 

This study took place in the times of the COVID-19 pandemic, so it was essential to ensure 

the safety of respondents and observers. Thus, it is decided to conduct the survey online to ensure 

the safety of all parties. Qualtrics is used to gather the data online. The questionnaire was coded 

into the Qualtrics system, and data were gathered from a panel of respondents fielded by Qualtrics. 

The questionnaire started with an invitation message to the possible respondents with a 

brief description of the purpose of the study. Later, consent guidelines are provided to ensure they 

were informed that they could leave the questionnaire if they felt uncomfortable. Initially, 

Qualtrics collected 50 responses to ensure everything was going as intended; after checking the 

responses, they proceeded with collecting the whole data. The data were collected between 05-04-

2022 and 18-04-2022. In the end, 540 participants are reached. To ensure the anonymity of the 

participants any answers that contained identifiable data were removed. Later on, study proceeded 

to analyze the data. 
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4.3- Instrument 

At the beginning screening questions are asked for stratification reasons.  For the 

respondents it is required to have at least half of the respondents to have access to bike, also 

respondents are stratified by province and age. The questionnaire contains 5 main sections which 

are: environmental concerns, health concerns, attitude, social norms, perceived behavioural 

control, and intention to use AT. Several of the items are rated through Likert charts. After these 

items, demographics questions are asked. Items in the survey are rated with Likert scales, as they 

are useful for seeing the extent of agreement to a practice (Vogt et al., 2012).  By doing that, more 

clear and certain data was obtained to present. In the Likert Scale, smaller numbers meant less 

agreement with the statement, and larger numbers implied more agreement with the statement. 

(e.g. 1 = Strongly Disagree, 4 = Agree). In the survey, 5-point Likert scales are used to assess 

respondent agreement with each of the components of the research framework.  

4.4- Sampling Technique 

A sample size of 500 across Canada was selected for use with the Qualtrics tool.  This was 

for practical reasons, but also to ensure both that a sufficient minimum sample was selected, and 

that any potential issues whereby some portion of responses might need to be excluded would be 

less likely to impact results.  

The population for Canada is more than 38 million, and is sufficiently large and effectively 

unlimited, such that a simplified minimum sample size estimate based on assumed normal 

distribution can be employed (Moore et al. 2012): 

n = (z/ε)^2 × p̂ (1 - p̂) 

where: 

• n is the sample size required 

• z is the z score (translating to 1.96 for 95% confidence level) 

• ε is the margin of error (5% or 0.05) 

• p̂ is the population proportion (assumed as 0.5 as an initial rule of thumb) 
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A minimum sample size is thus calculated as 385, confirming that the selected sample size 

is well above a typical minimum. Further, stratified sampling was used.  Canada’s three territories 

were excluded, given very low population densities and much more limited general applicability 

of AT. A screening question was included on owning or having access to a bicycle to assure that 

at least half of the participants had access, and they would be thus knowledgeable on the topic. 

After the data was collected, the quality of the responses was checked. The survey included 

reverse-coded questions, and responses are eliminated if they responded the same for reverse-

coded questions as for normally coded questions (e.g., strongly agree that AT is both pleasant and 

stressful). Also, Qualtrics ensured no one took the survey more than once, based on Internet 

Protocol (IP) address assessment. Additionally, respondents were manually checked to ensure they 

were not “straight-liners” (i.e. respondents who choose the same response option to all items).  

Analysis of data was undertaken using the IBM® SPSS® AMOS 26 software package 

(SPSS AMOS). For SPSS AMOS to work properly, any respondents who did not answer the 

questionnaire fully were excluded. After excluding responses based on the above-mentioned 

quality checks, there were a total of 465 responses. 

4.5- Data Analysis Methods 

Structural equation modelling (SEM) is used to analyze the data and test the hypotheses. 

As the conceptual framework is complex and there are multiple indicators, SEM is an appropriate 

tool to analyze this data. In the literature, it is observed that when TPB or Theory of Reasoned 

Action is applied it is common to use SEM to analyze the data due to its complex framework and 

various variables (Ha & Janda, 2012, Ramayah, Lee & Mohamad, 2010). After gathering the data, 

it was downloaded it from the Qualtrics website and exported it to the SPSS AMOS. The analysis 

is explained in more detail in the results chapter.  

 

CHAPTER 5- Results 

5.1- Validity and Reliability of the Scales 
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Indicator reliability (Cronbach’s Alpha) and internal consistency (Composite Reliability 

(CR)) were calculated for testing the reliability. The validity of the scales was tested with 

Exploratory Factor Analysis for construct validity and confirmed by convergent validity by 

calculating Average Variance Extracted (AVE) scores. Indicator reliability (Cronbach’s alpha) and 

internal consistency (CR) values greater than the threshold of 0.7 indicate that the scales are 

reliable (Hair et al., 2014). If AVE scores are not less than 0.5, the latent variable would have 

convergent validity (Cheung and Wang, 2017). The results of the validity and reliability of the 

scales are presented in the following tables. If the communality score is above 0.5 it is considered 

good (Fields, 2013) so the questions are excluded if their communality score was lower than 0.5. 

5.1.1. Environmental Concern 

When exploratory factor analysis is performed to collect 5 items in the scale under a single 

factor, items Q5_1,2,4, and 5 come together under one dimension, explaining 64.91% variance, 

however, item Q5_3 is excluded because the communality score of this item was below 0.50. 

Validity and reliability scores of the scale items calculated with the factor loading values are shown 

in Table 2. These results indicate a valid and reliable scale. 

Table 2: Validity and Reliability Results of the Environmental Concern Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q5_1 .872 .877 .908 .711 

Q5_2** .817    

Q5_4 .837    

Q5_5 .848    

Q5_3* -    

Q5_1: I am concerned about greenhouse gas emissions.  

Q5_2: I am not concerned about climate change. 

Q5_3: I am worried we are running out of natural resources, e.g. oil.  

Q5_4: Air pollution is something I am concerned about.  

Q5_5: I am worried about the environment.  

*Excluded from the calculations, **Reverse- coded 

5.1.2. Health Concern 

When exploratory factor analysis is performed to collect the four health concern items in 

the scale under a single factor, items Q6_1, 2, 3, and 4 come together under one dimension, 
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explaining 67.84% variance. Validity and reliability scores of the scale items calculated with the 

factor loading values are shown in Table 3. These results indicate a valid and reliable scale. 

 

Table 3: Validity and Reliability Results of the Health Concern Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q6_1 .867 .838 .893 .678 

Q6_2 .879    

Q6_3 .778    

Q6_4 .765    

Q6_1: Being healthy is important to me.  

Q6_2: People should be concerned about their physical health.  

Q6_3: I try to keep my weight within a healthy range.  

Q6_4: A person’s mental health is important.  

 

5.1.3. Attitude 

When exploratory factor analysis is performed to collect 6 items in the scale under a single 

factor, items Q7_2,4, 5, and 6 come together under one dimension, explaining 67.09% variance, 

however, items Q7_1 and 3 are excluded because the communality scores of those items were 

below 0.50. Validity and reliability scores of the scale items calculated with the factor loading 

values are shown in Table 4. These results indicate a valid and reliable scale. 
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Table 4: Validity and Reliability Results of the Attitude Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q7_2** .816 .834 .890 .670 

Q7_4 .852    

Q7_5 .878    

Q7_6 .722    

Q7_1* -    

Q7_3* -    

Q7_1: Active transportation is good exercise. 

Q7_2: Active transportation is enjoyable. 

Q7_3: Active transportation is stressful. 

Q7_4: Active transportation is desirable. 

Q7_5: Active transportation is pleasant. 

Q7_6: Using active transportation instead of a car is a good thing.  

*Excluded from the calculations 

**Reverse- coded 

5.1.4. Subjective Norms 

When exploratory factor analysis is performed to collect 3 items in the scale under a single 

factor, all items come together under one dimension, explaining 65.51% variance. Validity and 

reliability scores of the scale items calculated with the factor loading values are shown in Table 5. 

These results indicate a valid and reliable scale. 

 

Table 5: Validity and Reliability Results of the Subjective Norm Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q10_1 .733 .734 .850 .655 

Q10_2 .810    

Q10_3 .879    

Q10_1: People who are important to me would support me in using active transportation. 

Q10_2: Most of my friends would use active transportation, if possible. 

Q10_3: People whose opinions I value would like to see me use active transportation. 

 

  



 

24 
 

5.1.5. Perceived Behavioural Control 

When exploratory factor analysis is performed to collect 3 items in the scale under a single 

factor, items Q10_5 and 6 come together under one dimension, explaining 78.79% variance, 

however, item Q10_4 is excluded because the communality score of this item was below 0.50. 

Validity and reliability scores of the scale items calculated with the factor loading values are shown 

in Table 6. These results indicate a valid and reliable scale. 

 

Table 6: Validity and Reliability Results of the Perceived Behavioural Control Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q10_5 .888 .727 .881 .788 

Q10_6 .888    

Q10_4* -    

*Excluded from the calculations 

Q10_5: Whether I cycle or walk to work, or school is up to me. 

Q10_6: I could cycle or walk to many of the places I need to visit. 

Q10_7: I have the opportunity to cycle or walk to work or school. 

5.1.6. Intention 

When exploratory factor analysis is performed to collect 3 items in the scale under a single 

factor, items all items come together under one dimension, explaining 79.66% variance. Validity 

and reliability scores of the scale items calculated with the factor loading values are shown in Table 

7. These results indicate a valid and reliable scale. 

 

Table 7: Validity and Reliability Results of the Intention Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q14_1 .924 .869 .921 .796 

Q14_2 .883    

Q14_3 .869    

Q14_1: I will make an effort to commute by cycling or walking. 

Q14_2: I plan to cycle or walk to work or school, weather permitting. 

Q14_3: It is my intention to cycle or walk whenever I can. 
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5.1.7 Perceived Weather Conditions 

When exploratory factor analysis is performed to collect 6 items in the scale under a single 

factor, items all items come together under one dimension, explaining 66.68% variance. Validity 

and reliability scores of the scale items calculated with the factor loading values are shown in Table 

8. These results indicate a valid and reliable scale. 

 

Table 8: Validity and Reliability Results of the Weather Conditions Scale 

Item 
Factor 

loading 

Cronbach 

Alfa 
CR AVE 

Q11_1 .817 .900 .923 .666 

Q11_2 .816    

Q11_3 .832    

Q11_4 .792    

Q11_5 .827    

Q11_6 .814    

Q11_1: Impact of outdoor temperature on walking 

Q11_2: Impact of outdoor temperature on cycling 

Q11_3: Impact of rain or snow on walking 

Q11_4: Impact of rain or snow on cycling 

Q11_5: Impact of windy conditions on walking 

Q11_6: Impact of windy conditions on cycling 

 

 

5.2 Descriptive Findings  

 

5.2.1- Findings for having access to bicycle 

 

Table 9: Access to Bicycle Findings 

Variables 
Access to Bicycle 

t-stat. p-value 
Yes No 

Attitude 3.8979 3.6012 22.517 0.000 

Subjective norms 3.4633 3.2767 7.482 0.006 

Intention 3.5229 2.9609 34.357 0.000 

PBC 3.4289 2.9089 26.389 0.000 
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According to the ANOVA results, owning a bicycle influences the score for attitude, 

subjective norms, perceived behavioural control and intention, i.e. it affects all the TPB factors 

(see Table 9). Bicycle owner scores for attitude, subjective norms, perceived behavioural control 

and intention are higher than non-owner scores. It makes sense when that if a person owns or 

familiar with bicycle, they can feel more comfortable to use it so their attitude toward AT, PBC 

perceptions, intentions and subjective norms can be influenced positively. 

 

 

5.2.2. Findings for the age-intention 

 

Figure 9:  Intention to Age Graph 

 

 
 

Age groups are divided into five categories (20 to 29, 30 to 39, 40 to 49, 50 to 59, and 60 

to 69 years old). Having each of these groups account for 20% of the respondents makes the sample 

reasonably representative of the Canadian population in terms of age. P-value for the age 

group/intentions relationship is 0.032, which is significant at the .05 level.  

According to the ANOVA for the age, age is a significant factor in attitude and intention. 

For attitude oldest age group has the highest mean for attitude and for the intention youngest group 

has the highest mean. Figure 9 reveals a U-shape effect for age on intentions. This could be 

explained by people in the youngest and oldest age groups having more time while the people in 
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the middle groups are busy with work or increased responsibilities. Those middle groups might 

not find time to use AT. This finding could be used as a future research to explore the U-Shape 

effect. 

 

5.2.3 Employment Distribution  

 

Table 10: Employment Frequency 

Employment Status Number Percentage 

Employed full-time 298 64.1% 

Employed part-time 87 18.7% 

Self-employed  45 9.7% 

Full time student 25 5.4% 

Part time student 10 2.1% 

 

To gain more insight about respondent demographics, frequency of the employment status is 

shown in Table 10.  A majority of the respondents are employed full time (64%), followed by 

those employed part time (18.7%). The remaining respondent are either self-employed or students.  

 

5.2.4 Findings about having access to car 

Table 11: Access to car findings 

TPB Concept 
Access to Car 

t-stat. p-value 
Yes No 

Weather 3.7445 3.2520 18.483 0.000 

Intention to use AT 3.1190 3.7024 21.427 0.000 

PBC 3.0302 3.7083 26.693 0.000 

A strong majority of the respondents answered the question “Do you have access to a car?” 

by saying yes (82%). Having access to have a car effects the perceived weather conditions, 

intention, and perceived behavioural control. While people who have access to a car have a higher 

score for the impact of weather conditions, it decreases the intention score and perceived 

behavioural control score. It is certainly logical that merely having access to a car would reduce a 

person’s intention to use active transportation, i.e. to not use their car.  
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5.2.5 Findings about gender 

Table 12: Gender Findings 

 Female Male t-value p-value 

EC 3.9774 3.8114 4.446 0.035 

Attitude 3.6701 3.8500 7.527 0.006 

Weather 3.7564 3.4895 8.365 0.004 

PBC 3.0087 3.3771 12.094 0.001 

Enhanced environmental concern was confirmed as having a positive-effect on subjective 

norms and perceived behaviour control regarding AT, but, unexpectedly, was overall found to not 

have a positive effect on attitude toward using AT. The attitude toward AT is identified an 

important factor determining ultimate intent and use of AT in practice.  Further, as noted from 

earlier findings regarding gender, the unexpected results appear to be linked significantly to gender 

differences.  

The findings here of significant gender difference are consistent with findings of diverse 

other literature regarding active transportation, especially cycling, both in older and much more 

recent literature and covering somewhat different aspects (e.g., Heesch et al. 2012, Graystone et 

al. 2022; AitBihiOuali and Klingen 2022).  

It is clear in moving forward, that public agencies desiring to enhance AT use, will need to 

tailor messaging to audiences not only based on age differences, but also based on gender 

differences. 
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5.3 Model Test 

 

Figure 10: Structural Model [Direct output from SPSS AMOS] 

 

Figure 10 is the model in AMOS, showing the hypothesis to be tested using structural 

equation modeling. The rectangles represent observed variables, and the ovals represent latent 

variables.  

As shown in Table 13, there is found to be a significant effect for the hypotheses on 

environmental concern, except for H1b on the environmental concern/attitude toward AT link. 

Thus, the effect of environmental concern on intention through TPB variables is partially 

confirmed. In the literature there is not a united outcome regarding the effect of environmental 

concern on TPB factors. Some scholars failed to find a significant relationship between 

environmental attitudes and environmental behaviour which contradicts Ajzen’s TPB (Zavareh et 

al., 2020; Ajzen, 1991). While some scholars found a significant effect of environmental concern 



 

30 
 

on environmentally friendly behaviours, others did not (e.g. Tan et al., 2017; Ramayah & 

Mohamad, 2010).  

Table 13:  Hypotheses testing results  

Link Estimate S.E. C.R. P 

attitude <--- EC .059 .047 1.256 .105 

subj <--- EC .068 .035 1.934 .027 

PBC <--- EC .111 .067 1.666 .048 

attitude <--- HC .707 .103 6.866 *** 

subj <--- HC .244 .071 3.414 *** 

PBC <--- HC .335 .132 2.542 .006 

PBC <--- weather -.255 .052 -4.933 *** 

intent <--- attitude .448 .061 7.359 *** 

intent <--- subj .372 .090 4.115 *** 

intent <--- PBC .694 .062 11.283 *** 

***P-value < .000  

 

Table 14: Summary of Hypothesis for the Outcomes 

No Hypothesis Explanation Outcome 

H1a EC → attitude EC has a positive effect on AT subjective norms Not confirmed 

H1b EC → Subj EC has a positive effect on attitude toward AT Confirmed 

H1c EC →PBC EC has a positive effect on PBC Confirmed 

H2a HC →attitude HC has a positive effect on attitude toward AT Confirmed 

H2b HC →Subj HC has a positive effect on AT subjective norms Confirmed 

H2c HC →PBC HC has a positive effect on PBC Confirmed 

H3 Attitude →intent 
Attitude toward AT is positively related to intention to 

use AT 
Confirmed 

H4 Subj →intent 
AT subjective norms have a positive influence on 

intention to use AT 
Confirmed 

H5 PBC →intent PBC has a positive influence on intention to use AT Confirmed 

H6 Weather→PBC Perceived weather conditions negatively affect PBC Confirmed 

EC = environmental concern; HC = health concern; PBC = perceived behavioural control;  

AT = active transportation  

Some research done in Asia found that environmental factors are significantly linked to all 

the TPB factors (Fu & Juan, 2017). A recent study done in Hanoi, Vietnam found that 
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environmental concern is a significant predictor of the attitude, subjective norms, and perceived 

behavioural control. However, the focus of that study is public transportation, as opposed to active 

(Ng & Phung, 2021). The ambiguity of these environmental concern/TPB relationships could be 

explained by culture or location, perhaps. Asian countries tend toward collectivist cultures, so 

environmental concerns might be more applicable in such cultures, where taking action for the 

community is important. This could explain the presence of an environmental concern/attitude 

connection in a collectivist culture – and its absence in a country like Canada.  

In addition, many of the studies were done in China where poor air quality threatens the 

peoples’ health. Thus, environmental concern and active transportation might be higher priorities 

there compared to Canada, where air quality is much better. In the future, this discrepancy in the 

literature could be explored in a cross-cultural context.  

Non-significant H1a (the environmental concern/attitude toward AT link) contradicts the 

research of Zavareh, Mehdizadeh, Nordfjærn (2020), which was done in Trondheim, Norway. 

They found people who identify as “environmentally friendly” had favorable attitudes toward 

active transportation. This could be explained by differences between Canadian and Norwegian 

cities. In Norway, distances between facilities may not be so far compared to in Canada. In Canada, 

distances and the “car culture” may explain this lesser link between environmental concern and 

AT attitudes. Folks may be concerned about the environment, but still attitudinally wed to their 

cars. The findings for H1b and H1c are consistent with other findings where scholars looked at the 

effect of environmental concern on environmentally friendly behaviour (Albayrak et al, 2013; 

Chan & Lau, 2020). These findings have some implications for Canadian policy makers. If they 

want to focus on environmental concerns, they can put more focus on subjective norms or 

perceived behavioural control. This can be accomplished by feeding the social pressure on this 

issue so that subjective norms play a bigger role in formation of intentions. Overall, it is found that 

environmental concern is important for predicting the intention of AT usage. 

Health concerns were found to significantly affect all of the TPB components. The 

literature appears to lack studies into the impact of health concern on AT. However, health concern 

has been found to influence peoples’ intentions to go for healthier options. For instance, one study 

found that health concern influences intention to buy organic products through TPB determinants 
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(Photcharoen et al., 2020). Another study, done in North America, found that people with strong 

subjective norms tend to form healthy intentions (Finlay et al., 1997). In the current study, the 

hypotheses linking health concern to TPB factors (H2a, H2b and H2c) are found to be significant. 

This is an important finding for policymakers, who might consider advocating and promoting the 

health benefits of active transportation.  

H6 is also supported by the data, i.e. greater perceived impact of the weather implies less 

perceived behavioural control. This finding is consistent with the literature. A paper done in the 

Netherlands that explores what determinants affect the choice of using cycling or walking found 

that trip characteristics and built environment are the most important determinants that influence 

the choice of passengers (Ton et al., 2019).  Perceived barriers are found to negatively affect the 

cycling behaviour of people (Titze et al., 2008). In this case the weather conditions could be seen 

as a perceived barrier.  

Weather conditions impact perceived behavioural control, which impacts AT intention. 

This result lends theoretical reasoning (TPB) behind other studies that found bad weather 

conditions decrease usage of AT (Teuber & Sudeck, 2021; Hagenauer & Helbich, 2017; 

Saneinejad et al., 2012). Further investigation about weather could focus on specific elements of 

perceived weather (e.g. temperature or precipitation) that make it so important. Road safety could 

be an issue; for example, safety could decrease the likelihood of choosing active transportation for 

commuting (Cusack, 2021). The determinants of the perceived weather conditions should be 

studied to find solutions/improvements for the concerns of people regarding the weather so that 

intention of AT usage could be increased. 

This study found significant results for the effect of components of TPB on intention. This 

aligns with the extant literature as expected, confirming Ajzen’s (1991) theory of planned 

behaviour. The confirmation of H3, H4 and H5 implies that if the intention needs to be understood, 

attitude, subjective norms and perceived behavioural control should be considered closely. There 

are only a few papers that look at active transportation from TPB perspective, so this paper adds 

to the theory by expanding its applicability in transportation, specifically in the area of active 

transportation.  

CHAPTER 6- Limitations and Future Research 
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Despite the best effort to minimize them, this study is not free of limitations. First of all, 

there is the presence of some sample selection biases because data were gathered only from the 

Qualtrics participant pool, which might not be fully randomized. In addition, this study has been 

done in Canada, where most of the population has individualistic behaviours. The findings might 

not apply in another culture where most of the population is collectivist. Future studies could 

fruitfully explore this issue further by adding culture as another variable to the framework, and 

conducting a cross-national study, e.g. comparing active transportation in Canada vs. China. 

Additionally, as it is discussed in the results section the study can be done in different places where 

the environmental situations are different such as air quality, clean water or any other 

environmental concern.  

Another limitation anticipated is internal validity that is caused by our research design 

which is survey. As Bhattacherjee (2012) explains that internal validity looks at if the observed 

change in the dependent variable is caused by the independent variable and not by any other 

unrelated variable, it is also called as “causality” and some research design has higher internal 

validity such as laboratory experiments where they can manipulate the independent variable. As 

survey method is adopted, it is acknowledged that there is the decreased internal validity 

(Bhattacherjee, 2012), and future research should consider the internal validity and perhaps 

conduct a similar study with an increased internal validity with an experimental study. 

Finally, this research was conducted amidst an ongoing global pandemic, and its effects on 

people’s behaviour are still an ongoing factor. It is hard to predict how the COVID-19 pandemic 

will shape the active transportation behaviour of people. Since active transportation mostly occurs 

outdoors, it may protect commuters from exposure to coronavirus on public transit vehicles. It 

could be an interesting area in the future when enough time passes to examine it.  While 

considering the limitations, this research still makes a vital contribution by addressing gaps in the 

literature and providing beneficial information for practitioners.  

  



 

34 
 

CHAPTER 7- Conclusion 

Physical activity is defined as any bodily movement produced by skeletal muscles that 

requires energy expenditure, has numerous benefits to the environment and health including heart, 

body and mind; and it is recommended for people in the 18-64 years age group to maintain 150-

300 minutes of moderate-intensity aerobic physical activity per day (WHO, 2020). Active 

transportation can help to achieve those recommended levels of physical activity.  Also, AT is an 

environment-friendly way of transportation, so it also would play a positive role in the 

environment. 

This study explores the environmental and health concerns of people regarding the 

intention of using AT through TPB components in Canada. A cross-Canada survey has been 

conducted (n=465) and hypotheses were tested with structural equation modelling on SPSS AMOS 

software.  The results confirmed the previous findings of the applicability of the TPB. 

Environmental concerns that were not in the line with the literature, the likely reasoning behind 

that difference could be stemming from differences the places where the studies took place. The 

health concern has been found to be significant on attitude and subjective norms and perceived 

behavioural control. Also impact of perceived conditions is negatively affecting the perceived 

behavioural control over AT. For the theorical implications TPB is tested and found to be effective, 

and by that theory is extended with the health concerns.  

Policy makers have an opportunity to draw on the environmental concern of Canadians. 

However, there is some evidence that environmental concerns result in environmentally-friendly 

behaviour only when the cost and inconvenience are low (Diekmann & Preisendörfer, 2003). Thus, 

the public policy challenge is to make active transportation commuting more convenient, and/or 

to increase the cost of alternatives, such as driving and parking cars.  

The demographic findings revealed a U-shaped effect of age on intention to use AT. The 

youngest (20 to 29) and eldest (60 to 69) commuters have higher intention to use AT, compared 

to the middle-age groups (30 to 59). Perhaps a unique promotional or incentive approach is needed 

to attract the middle-age folks to active transportation. As noted above, the study also generated 

interesting findings on the effect of gender on weather perceptions, environmental concern, AT 
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intentions, etc. Again, there may be opportunities to develop effective gender-based promotions 

and incentives.  

Further, this research found that commuters with access to bicycles have more favourable 

attitudes and intentions toward AT. On the other hand, commuters with access to cars have lower 

intentions of using AT. This implies another challenge for policy makers. Should public policy 

tools (e.g. taxes and subsidies) be used to encourage cycle ownership – and discourage private 

vehicle ownership?  

Finally, the results of this study suggest that policymakers should focus on the health 

benefits of AT if they want to increase AT commuting across Canada. Future studies are needed 

to compare determinants of AT (cycling and walking) intentions and usage by commuters in 

different national, cultural, and environmental settings.  
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Appendix: The Survey Questions  

This thesis includes some of the questions from the survey. The questions used are marked with a 

* sign before question number.  

Introduction 

Welcome to our survey on active transportation for non-leisure activities. Active transportation 

involves using your own power to get from one place (e.g. home) to another place (e.g. work or 

school). The most common modes of active transportation are cycling and walking. Non-leisure 

activities include work, school, medical appointments and essential shopping trips (e.g. for 

groceries). Please answer all questions as best you can -- and thank you for your participation. 

*Q1- Do you own or have regular access to a bicycle? 

• Yes 

• No 

*Q2- Which of the following age categories are you in? 

• 20 to 29 years old 

• 30 to 39 years old 

• 40-49 years old 

• 50-59 years old 

• 60-69 years old 

• None of the above 
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*Q3- In which province do you reside? 

• Alberta 

• British Columbia 

• Manitoba 

• New Brunswick 

• Newfoundland & Labrador 

• Nova Scotia 

• Ontario 

• Prince Edward Island 

• Quebec 

• Saskatchewan 

*Q4- What is your current employment/student status? (Check all that apply) 

• Employed full-time  

• Employed part-time 

• Self-employed  

• Full time student 

• Part time student 

• None of the above 

*Q5-Please indicate how strongly you agree or disagree with each of the following statements 

about concern for the environment. Adapted from Urban and Scancy (2012); Tan, Ooi & Goh 

(2017); Newton, Tsarenko, Ferraro & Sands (2015) 

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

I am concerned about greenhouse 

gas emissions 
     

I am not concerned about climate 

change. 
     

I am worried we are running out of 

natural resources, e.g. oil. 
     

Air pollution is something I am 

concerned about. 
     

I am worried about the 

environment. 
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*Q6- Next, please indicate your level of agreement or disagreement with these statements about 

concern for health. 

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

Being healthy is important to me.      

People should be concerned about 

their physical health. 
     

I try to keep my weight within a 

healthy range. 
     

A person’s mental health is 

important. 
     

 

*Q7- How strongly do you agree or disagree with each of the following statements about active 

transportation (e.g. cycling or walking)? 

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

Active transportation is good 

exercise. 
     

Active transportation is enjoyable.      

Active transportation is stressful.      

Active transportation is desirable.      

Active transportation is pleasant.      

Using active transportation instead 

of a car is a good thing. 
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Q8. Currently, what is your most likely mode of commuting to work or school? (If you work and 

go to school, please consider the activity that has you commuting more frequently.) 

• Bicycle 

• Car, truck or van; driving alone 

• Car, truck or van; carpooling 

• Motorcycle 

• Public transit (bus or train) 

• Taxi or rideshare (e.g. Uber) 

• Walking 

• I currently work or attend school from home 

• None of the above 

Q9 Please briefly describe your typical commute from home to your workplace or school, 

including the reasons for choosing your usual mode of transportation. 

*Q10 Please indicate how strongly you agree or disagree with each of the following statements. 

Adapted from Han, Hsu & Sheu (2010) 

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

People who are important to me 

would support me in using active 

transportation. 

     

Most of my friends would use 

active transportation, if possible. 
     

People whose opinions I value 

would like to see me use active 

transportation. 

     

Whether I cycle or walk to work or 

school is up to me. 
     

I could cycle or walk to many of 

the places I need to visit. 
     

I have the opportunity to cycle or 

walk to work or school. 
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*Q11- These next questions are about how the weather affects your use of active transportation 

in going about your business.  Please indicate the impact of various weather conditions on 

whether you would cycle or walk to work, to school or to other non-leisure activities. 

 
No 

impact 

Slight  

impact 

Moderate 

impact 

Substantial 

impact 

Very large 

impact 

Impact of outdoor temperature on 

walking 
     

Impact of outdoor temperature on 

cycling 
     

Impact of rain or snow on walking      

Impact of rain or snow on cycling      

Impact of windy conditions on 

walking 
     

Impact of windy conditions on 

cycling 
     

 

Q12 Thinking ahead to this summer, what do you expect will be your most likely mode of 

commuting to work or school? (If you plan to work and go to school, please consider the 

activity that will have you commuting more frequently.)  

• Bicycle 

• Car, truck or van; driving alone 

• Car, truck or van; carpooling 

• Motorcycle 

• Public transit (bus or train) 

• Taxi or rideshare (e.g. Uber) 

• Walking 

• I currently work or attend school from home 

• None of the above 
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*Q13- The following questions cover how safe you feel walking or cycling to non-leisure 

activities.  Please indicate how strongly you agree or disagree with each of the following 

statements.  Adapted from Su, Nguyen-Phuoc & Johnson (2021) ) 

 

*Q14- Next, please consider these items about your intentions to use active transportation and 

indicate how strongly you agree or disagree with each statement  (Francis, Eccles, Johnston, 

Walker, Grimshaw, Foy  & Bonetti, (2004); Shi, Wang, & Zhao (2017) and Ha & 

Janda(2012) 

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

I will make an effort to commute 

by cycling or walking. 
     

I plan to cycle or walk to work or 

school, weather permitting. 
     

It is my intention to cycle or walk 

whenever I can. 
     

 

Q15. How often do you ride a bicycle? 

• Never  

• Seldom 

• Sometimes  

• Often  

• Very often 

  

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

I feel safe cycling during the day.      

I feel safe cycling at night.      

I worry about being attacked or 

harassed while cycling. 
     

I feel safe walking during the day.      

I feel safe walking at night.      

I worry about being attacked or 

harassed while walking. 
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Q16. In which months are you likely to ride a bicycle?  (Select all that apply) 

• January 

• February  

• March  

• April  

• May  

• June 

• July  

• August  

• September  

• October 

• November 

• December 

• None; I don't ride bicycle 

Q17. How many days in a typical week do you walk to a non-leisure activity or to a bus stop on 

the way to such an activity? 

• 0 

• 1 

• 2 

• 3 

• 4 

• 5 

• 6 

• 7 
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Q18. Please estimate your usual commuting distance (in kilometers) from home to work or 

school. (If you work and go to school, please consider the activity that has you commuting 

more frequently.) 

• Less than 1 km.  

• 1 to 3 km. 

• 3 to 5 km.  

• 5 to 10 km.  

• 10 to 20 km. 

• 20 to 40 km.  

• More than 40 km.  

• No commute; I work or attend school from home. 

Q19. Next, estimate the time (in minutes) it typically takes you to commute from home to work 

or school. (If you work and go to school, please consider the activity that has you 

commuting more frequently.) 

• Less than 5 minutes 

• 5 to 10 minutes 

• 11 to 15 minutes  

• 16 to 25 minutes  

• 26 to 40 minutes 

• 41 to 60 minutes 

• More than 60 minutes 

• No commute; I work or attend school from home 

Q20. Do you own or have access to a car? 

• Yes 

• No 
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Q21. Please indicate how strongly you agree or disagree with each of the following statements 

about commuting in your city or town 

 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

Agree 

The cost of parking is high.      

The main streets are often 

congested with traffic. 
     

Rising gas prices make active 

transportation more attractive. 
     

My normal commute is too far for 

walking or cycling. 
     

Cycling or walking takes too much 

time. 
     

My city is bicycle friendly.      

My city is a good place for 

pedestrians. 
     

 

Q22. Did the way you usually get to work or school change as a result of the COVID-19 

pandemic? 

• Yes 

• No 

Q23. Please describe how your usual commute to work or school changed because of the 

pandemic. 

*Q24- What is your gender 

• Female 

• Male 

• Other 

• Prefer not to answer 

Q25 Please provide the name of the city or town you live in. 
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*Q26- Which of the following ranges best matches your annual income? 

• Less than $20,000 

• $20,000 to $39,999 

• $40,000 to $59,999 

• $60,000 to $79,999  

• $80,000 to $99,999 

• $100,000 to $119,999  

• $120,000 to $139,999 

• $140,000 to $159,999  

• $160,000 to $179,999 

• $180,000 or more 

• Prefer not to answer 

Q27. Finally, please feel free to add any additional thoughts you have about active transportation 

in your community and/or comments about this survey. 

 


