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Executive Summary 

 The global pandemic has drastically changed how the world conducts itself, especially as 
the aspect of fear has greatly influenced how people view and use transportation (Labonté-
LeMoyne et al., 2020). With more and more people turning to their own individual vehicles 
rather than public transit, the question arises whether the same is occurring at the University of 
British Columbia (UBC).  

This study aimed to determine how the transportation modes of UBC students have 
changed throughout the COVID-19 pandemic and whether the modes are passive or active. This 
study also aimed to accelerate climate action, by providing recommendations on how more 
individuals can partake in active transportation (AT). The target population for this study was 
UBC undergraduate students that were regularly commuting to the UBC Vancouver campus 
during the pandemic. Undergraduate students were focused in particular as they are a vulnerable 
group towards not getting enough exercise, even more so due to the pandemic (Bertrand et al., 
2021).  Data was collected through online surveys conducted on Qualtrics. Surveys consisted of 
a consent form and 19 questions including open-ended, close-ended, and Likert-type style 
questions. Survey questions regarded: pre-pandemic and present-pandemic transportation 
methods, bike accessibility, AT, barriers towards AT (with the emphasis on biking), public 
transit, and motivation factors. Participants were recruited by sharing the survey via Facebook, 
UBC classes, and personal contacts. All participants were recruited through online methods due 
to the pandemic. Participants were incentivized by having their name entered into a draw for a 
FitBit and 2 $25 gift cards towards the UBC bookstore/food services. The sample population 
involved 51 participants, where 42 completed the survey in its entirety, 5 partially completed, 
and 4 were deemed invalid as they did provide consent towards the survey.  

 Key findings from this study included a decrease in public transportation usage (-
42.22%) and an increase in car usage (+40%) when compared to pre-pandemic levels. In 
addition, it was found that the majority of UBC students were reliant on passive transportation 
(PT) rather than AT. Barriers towards the use of AT, with the emphasis on biking, included (in 
order) distance, not owning a bike, safety/health concerns, and security concerns. It was also 
found that students would like to engage in AT but lack the motivation to do so. Increasing the 
motivation of UBC students included (in order): increasing health and fitness, better bike 
security, group AT initiatives, and environmental campaigns. Based on these findings, 
recommendations were made relating to three categories: increasing group initiatives, promoting 
fitness campaigns, and implementing more bike-friendly public transportation.  

Recommendations included creating an online community where members would 
connect through social media platforms, encourage, and motivate one another to participate in 
AT as a way to commute to campus; creating health and fitness campaigns where individuals 
would be able to participate safely and share their experiences through social media; and 
increased bike security and accessibility. Other recommendations included addressing the 
different barriers that students may face; such as taking public transit partway and using AT for 
the rest.  
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Introduction & Literature Review  

From its origin in Wuhan, China to be the cause of hundreds of thousands of worldwide 

deaths, the novel coronavirus has greatly changed the landscape of human activities and the very 

climate itself by playing a prominent part in the reduction of CO2 emissions (Liu et al., 2020). 

When compared to 2019, it has been seen that some of the largest COVID-related decreases in 

CO2 emissions are due to the decreased ridership within the road transportation industry (Liu et 

al., 2020). Making it suffice to say that COVID-19 has played a vital role in how the world 

conducts itself; especially as the aspect of fear has been causing a surmountable difference in 

how people use transportation when compared to a pre-COVID-19 era (Labonté-LeMoyne et al., 

2020), including students and faculty members at UBC. 

In a pre-pandemic era, UBC saw approximately 148,800 people commuting to and from 

its Vancouver campus, with the most prevalent means of transportation being public transit and 

vehicles, both being passive forms of transportation (The University of British Columbia, 2020). 

While AT, transportation powered by humans themselves (i.e., walking and cycling), consisted 

of an insignificant portion of the UBC commuter population (The University of British 

Columbia, 2020; Okkels et al., 2020). However, these findings may not reflect the statistics of 

students who commute to and from UBC within the COVID-19 era, as in-person classes are 

being conducted primarily online. Meaning that the commute -either passive or active- to and 

from UBC is not necessary for the majority of UBC students and staff. Leading to the question of 

how the remaining students, staff, and faculty members are commuting themselves to the UBC 

campus during these trying times. Are they driving themselves to mitigate the risk of 

contracting/spreading COVID-19? Or are they bussing as they have no other option? These 

questions are important as the form of transportation that people take has environmental impacts.  
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Multiple recent research articles have examined the effects of the COVID-19 pandemic 

on transportation usage. For example, a study conducted by Labonté-LeMoyne et al. (2020) 

examined the expected usage of transportation during the pandemic in six major Canadian cities: 

Vancouver, Calgary, Toronto, Ottawa, Montréal, and Halifax. It was found that Canadians were 

less likely to travel using public transit because of the concerns for their safety and the longer 

service times. Many participants in their survey reported being fearful of using public transit due 

to the increased risk of contracting the virus from other passengers in an enclosed space 

(Labonté-LeMoyne et al., 2020). This change in behavior will cause a predicted increase in car 

use and a decreasing trend in mass transit use. However, public transport use can recover if more 

protective measures were implemented such as mandatory face masks, hand sanitizing, physical 

cleaning, and proper social distancing (Dzisi & Dei, 2020; Labonté-LeMoyne et al., 2020). 

Similar results were also found in Australia as there was a significant decline in public transit 

ridership of 80% during the start of the lockdown (Munawar et al., 2021).  

In lieu of the economic and social hardships that the COVID-19 pandemic has caused, 

there have been indirect positive effects that have been made on the environment. Such as the 

reduction of waste and environmental noise levels within public areas due to social distancing 

measures and the decrease in transportation usage, specifically around parks and beaches 

(Zambrano-Monserrate et al., 2020). Researchers have also found that the reduction in 

transportation usage has greatly improved the air quality within China, France, Germany, Spain, 

and Italy, subsequently resulting in better overall health for their inhabitants (Zambrano-

Monserrate et al., 2020). In another study, researchers have found that during the first quarter of 

2020, global CO2 emission was down 5.8% with a decline in ground transportation emissions -

emissions from cars, trucks, etc.- by 8.3% (Liu et al., 2020). However, it is argued that this 
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temporary reduction in greenhouse gas (GHG) emissions has a negligible effect on the total 

concentrations of GHGs in the atmosphere (Rume & Islam, 2020; Zambrano-Monserrate et al., 

2020). For a long-term solution, investing in more sustainable means of transportation and 

promotion of AT should be a priority in order to further diminish emissions (Labonté-LeMoyne 

et al., 2020).  

As mentioned previously, there is an increasing discrepancy between public 

transportation use and car use. As travel restrictions begin to loosen and people are able to leave 

their homes, it is more likely for individuals to travel in private cars as it limits contact with other 

people; this means more sources of ground transportation and increasing levels of CO2 

emissions (Labonté-LeMoyne et al., 2020; Liu et al., 2020).  An alternative solution to this 

would be a shift to more environmentally friendly and active modes of transportation such as 

biking. Biking allows people to travel while avoiding shared spaces with potentially contagious 

strangers. Additionally, it provides people with better control of their immediate environment 

(Abdullah et al., 2020). However, individuals may be hesitant towards biking as most cities lack 

proper bicycle infrastructures such as physical barriers, bike theft prevention measures, and bike-

share programs to promote biking as a safe and viable alternative mode of transport (Okkels et 

al., 2020). Jonas De Vos (2020) suggests that transport planners and governments should utilize 

this opportunity to promote more active modes of travel.  

Given the research done, there are gaps in the literature to consider, specifically about the 

means of transportation. For instance, Labonté-LeMoyne et al. (2020) talked about the fears and 

perceptions towards PT, leaving one to wonder if the same fears and perceptions can be applied 

to AT within the COVID-19 era. In addition, the aforementioned articles stated how AT would 

be considered better for the environment, but neglected to mention how specifically one would 
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go on to promote the use of AT over the use of PT. Furthermore, Liu et al. (2020) explained how 

CO2 emissions have decreased as ground transportation levels have decreased, but neglected to 

mention if the individuals that had relied on PT had found other active means to travel. Gaps in 

the literature also exist about the age and occupation of the sampled participants. For instance, 

Labonté-LeMoyne et al.’s (2020) study had a very broad sample population, where the majority 

of participants were above the age of 30 and where students made up only 6% of the 

respondents. This leaves one to wonder whether the same perceptions are necessarily reflecting 

the students that are commuting during COVID-19, hence the purpose of this study. Other 

studies also had sample populations that took place in other parts of the world, leaving one to 

again wonder if the same would apply towards UBC, hence the purpose of this study.  

This study will try to determine how UBC undergraduate students have changed their 

modes of transportation throughout the pandemic and whether the modes are either passive or 

active. This study will also aim to accelerate climate action, by encouraging and providing 

recommendations as to how more individuals can partake in AT. This will be done by 

highlighting the advantages of AT, specifically when it comes to cycling.  

Methods 

Our research project examined the behaviors of 47 UBC undergraduate students within 

the age range of 19 to 24 who commute to the University of British Columbia Vancouver 

(UBCV) campus regularly at least once a week and that does not live in residences. University 

students were the focus of our study because they are a vulnerable group for insufficient physical 

activity and increased sedentary behaviour during the pandemic (Bertrand et al., 2020).  
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To measure these behaviors, we created a survey that consisted of both open and close-

ended questions (e.g. choose one option) as well as a few Likert scale questions that would 

provide more context as to the barriers that may affect one’s desire to bike to campus (Appendix 

B) (Shorten & Smith, 2017). Prior to interacting with the survey, a consent form was shown to 

our respondents that stressed the right to withdraw from the research at any time in addition to 

keeping the anonymity of each participant as a priority. We recruited our sample electronically 

through convenience sampling via Facebook and Canvas and ended data collection once we 

obtained 40 responses. Finally, we used descriptive statistical analysis and found trends in our 

data by comparing the results of each respondent. 

The rationale behind choosing surveys to collect data was because it allowed us to gather 

a higher quantity of responses more efficiently while maximizing the quality of the responses by 

formulating detailed survey questions. This is done through using a multitude of different types 

of questions in our survey which helps provide a more “in-depth understanding of the 

participant’s personal barriers that prevent cycling to campus,” thereby allowing us to draw 

conclusions more confidently (Shorten & Smith, 2017). Additionally, our survey questions were 

only relevant to the features and layout of the UBCV. We excluded graduate students, students 

who commute to the University of British Columbia Okanagan campus (UBCO) regularly, 

students attending online classes, students living on residence, and UBC faculty and staff. The 

exclusion criteria were determined by finding the inverse of our inclusion criteria. Furthermore, 

students who only attended online courses and/or lived on residence did not require to take any 

means of transportation to attend class, therefore the pandemic was less likely to have affected 

their transportation habits. Lastly, we excluded UBC faculty and staff because we wanted to 

mainly focus on the experiences and behaviors of undergraduate students. 
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Regarding AT, we focused specifically on biking rather than other forms of AT (e.g. 

walking, running, skateboarding, etc.). The rationale behind this decision is that these other 

forms of AT are more inconvenient and unlikely. With W. 4th Ave, W. 10th Ave, and W. 16th 

Ave having approximate walking times between 30 to 45 minutes to UBCV, and with SW 

Marine Drive having an approximate walking time of 1 hour and 15 minutes to UBCV, it was 

reasonable to assume that students who do participate in AT are mainly biking (Google, n.d.-a; 

Google, n.d.-b; Google, n.d.-c; Google, n.d.-d). We chose these four locations as reference points 

as they are the most accessible entryways leading to UBCV. 

Results 

Of the 51 participants that responded to the survey, 5 responses were incomplete. 4 were 

invalid as they did not consent to participate in the survey. The results found included the 

responses of both the complete and incomplete surveys. Our results show that, following the 

COVID-19 pandemic, there is a clear shift in reliance on cars from public transit as seen in 

Figures 1 and 2. We also wanted to gauge the reliance of our respondents on public transit to get 

to class, so we included Likert scale questions in our survey from 1 (not at all) to 5 (very 

dependent). The results indicated that the majority of the responses were very dependent on 

public transit to get to class with the mean value at 4.62 as seen in Figure 3. However, in regards 

to the shift from PT to AT, there was only one person who started to bike after the pandemic 

with two more people commuting by other means. Unfortunately, these other means are not 

specified so it is difficult to understand if these are active or passive means of transportation. 

Furthermore, we decided to include an open-ended question asking those who are dependent on 

transit, the time it takes to get to the bus stop. All but three of our respondents stated that it took 

anywhere between one to 15 minutes to walk to the bus stop, with two stating that they “drive 
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midway” to their stop which takes between 15 to 20 minutes, and the last statement that it takes 

“1 hour [to] skytrain and bus to the 99 B-Line.” 

 We asked an open-ended question regarding what other types of AT that our respondents 

may partake in, and the answers were quite similar. All but 12 of our respondents stated that they 

only partook in walking and running, nine stating “no,” and the remaining three stating that they 

liked to longboard, skateboard, and rollerblade as an alternative. 

To understand what underlying factors may exist that limit other individuals to start 

biking, we asked our respondents questions regarding their biking behaviors. These questions 

included if they have access to a bike (Figure 4), if they have ever biked from UBCV from where 

they reside (Figure 5), and if there are any perceived barriers to biking to campus (Figure 6). We 

can also use these data as a guideline for what barriers we should meditate on to motivate the 

greatest number of individuals to start biking. According to the results, the distance between 

UBCV and their homes was the biggest barrier, followed by not owning a bike, safety/health 

concerns, security concerns, and ‘other’. Hygiene and not knowing how to ride a bike was the 

smallest barrier (Figure 6).  

We wanted to understand the importance of the benefits obtained by AT such as personal 

health benefits and environmental benefits by asking Likert scale questions, with 1 (strongly 

agree) and 5 (strongly disagree). It appeared that personal health benefits were perceived as more 

important than environmental benefits, where the majority leaned towards agreeing as seen in 

Figures 7 and 8.  

To gauge the motivation of our respondents, we asked questions on how motivated they 

are to commute to campus via AT, motivating factors that would help them engage in AT, and if 



10 

there are any other suggestions that may encourage undergraduate students to start biking to 

campus. In regards to how motivated they are to commute to campus via AT, our respondents 

agreed that they would like to engage in AT but are limited due to their lack of motivation, with 

the most prominent answer being ‘somewhat agree’ (Figure 9). According to the results, the 

factors that would motivate the majority of our respondents to start to partake in AT to campus 

would be to increase their health and fitness levels, followed by having better bike security on 

campus, having active group transportation initiatives, hosting environmental awareness 

campaigns, and having a more accessible bike programs as seen in Figure 10. Finally, some 

interesting suggestions that we have found to help encourage undergraduate students to start 

biking to campus is to make “SkyTrains more bike friendly” and to “provide subsidies/benefits 

for students who cannot afford a bicycle.” These can be initiatives that UBC Rec could look to 

implement to encourage AT. 

Discussion 

In a pre-pandemic world, our study has found that 73.3% of UBC student participants 

were using public transportation for commuting to/from UBC (Figure 1). In addition, through 

our qualitative analysis, it was found that the majority of students who take public transportation 

take active methods of transportation to/from the bus stop- the most prominent method being 

walking. This is more optimal than PT as a few minutes of AT is better than nothing, especially 

when the benefits are related to health (Ma, 2021). However, due to the pandemic, the 

percentage of participants using cars had increased from 11.11% to 51.1%, while public 

transportation usage had decreased to 31.11% (Figure 1, Figure 2). This is unfortunate as driving 

is a strictly passive mode of transportation, causing students to miss out on the benefits of AT, 

even if it was a few minutes a day. However, this was expected as studies have found that 
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students feel safer driving in cars where it is easier to isolate themselves from the public, unlike 

public transportation where students are contained with strangers in close proximity (Labonté-

LeMoyne et al., 2020). The shifting reliance on cars may also be explained as the majority of 

participants (64.28%) were dependent-very dependent on public transit (Figure 3). This shows 

that the students who used public transit lived further from campus, making AT more inefficient 

and time-consuming than using a car. It should also be noted that students who were reliant on 

strictly AT methods -walking and biking- had decreased due to the pandemic, from 11.11% to 

8.88%, with both methods decreasing (Figure 1, Figure 2). Interestingly, our study had found 

that other than their main method of transportation, students were more reliant on cars (55.26%) 

than they were on public transit (26.67%) (Figure 12). Furthermore, it was seen that 13.33% of 

participants were reliant on AT means besides their primary mode of transportation (Figure 12).  

When it comes to biking specifically, our study had found that 48.89% of participants did 

have access to a bicycle, with 31.82% of them using it regularly (Figure 4, Figure 11). Similar 

results were found by Ali et al. (2020), where less than 50% of their participants did not have 

access to a bike due to a number of reasons including expenses, bike theft, lack of storage, and 

concerns for safety. To address the accessibility problem, they advocated for bike-sharing 

programs, better bike security, and incentive programs (Ali et al., 2020). According to Okkels et 

al. (2020), physical safety when biking is a major deterrent, which is reflected by the mean rating 

of 2.95 that our participants gave when asked to rate their feeling of safety on a scale of 1-5 with 

1 being “not safe.” This can explain why our participants were found to use their bikes mainly 

for exercise rather than transportation. The reason is that commuting on a bike involves many 

risks while biking for exercise is usually in a safer environment. Our study has also found that 

21.43% of participants had biked from their area of residence towards campus; however, the 
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distance traveled was not recorded (Figure 5). Further research can be conducted on whether the 

students that had biked to campus lived near or far from campus.  

 

Application of the Theory of Planned Behaviour 

The purpose of this study is to learn more about the change in transportation methods and 

to encourage more AT. Specifically, we are interested in how we can create recommendations to 

motivate more students to engage in biking. The theory of planned behaviour (TPB) can be 

applied to our research to gain a better understanding of our participants’ travel behaviour and to 

investigate how we can implement changes to their current behaviours. The TPB links an 

individual's beliefs with their intentions or motivation to perform a certain behaviour (Ajzen, 

1991). The model states that an individual’s intention to perform a behaviour is motivated by 

three constructs: attitude, subjective norms, and perceived behaviour control (PBC) (Figure 13). 

Attitude refers to an individual’s feelings and evaluations of the behaviour. Subjective norms are 

the perceived social pressure to engage or to not engage in the behaviour. Lastly, PBC refers to 

the individual’s belief in their ability to perform the behaviour (Ajzen, 1991). A large portion of 

our participants agreed that they would like to engage in AT but lack the motivation to do so 

(Figure 9). Our results indicate that participants value the health and environmental benefits that 

AT offers (Figure 7, Figure 8). Additionally, participants indicated that “increasing health and 

fitness” would motivate them to engage in more AT. This means that participants have evaluated 

the outcome of biking and that they have a positive attitude towards it. Subjective norms were 

also taken into consideration as 15.94% of respondents indicated that group active transportation 

initiatives would motivate them to engage in AT (Figure 10). However, the influence that 

subjective norms have on an individual's behaviour may be less important now and harder to 



13 

change due to the social distancing measures of the pandemic. Lastly, it was found that the 

biggest barrier to biking to campus is that the travel distance is too far (Figure 6). Our findings 

are similar to studies conducted by Carse et al. (2016) and Okkels et al. (2020), where the most 

prevalent barrier that individuals face towards AT is distance. This means that participants’ PBC 

is low due to them perceiving distance as a deterrent for biking. Our findings indicate that we 

should target our recommendations on improving PBC as it would have the greatest effect on 

motivating more students to engage in biking.  

Limitations 

The biggest limitations faced during this research study arise from the participants 

surveyed. As this study was directed towards UBC undergraduate students, the results found may 

not necessarily reflect graduate students, faculty members, staff, and others who may commute 

to UBC. Further research is recommended on how the pandemic has changed the transportation 

on these demographics. In addition, at least a quarter of the participants were kinesiology (KIN) 

students, possibly limiting the findings from being generalized to the target population. This is 

due to the survey being distributed primarily through kinesiology networks, such as UBC KIN 

Facebook pages, KIN classes, and peers in the faculty of KIN. Since students within the KIN 

faculty are aware of the benefits of AT, they may be already motivated to partake in it. To 

reiterate, the results found within this study may not reflect students in other faculties. Future 

studies may want to involve a wider variety of students from other faculties. Furthermore, 

limitations arose as the gender of the survey respondents was not recorded. Therefore, the 

findings in this study may not reflect the results of the different genders accurately. If gender was 

recorded then better recommendations could be made on how to better accommodate the 

person’s gender.  
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Other limitations faced during this study are made through the survey itself. This is 

prominent as the survey asked general questions relating to barriers rather than going into the 

specifics. For instance, as it was seen that distance was by far the biggest barrier towards AT, the 

survey did not ask how large the distance was, as mentioned above. If distance was measured, 

then more specific recommendations could have been made for students living at varying 

distances from campus. In addition, the survey could have used more qualitative response 

collection as better connections may have been drawn. For instance, it was seen that safety and 

security concerns were ranked 2nd and 3rd for the barriers of AT. Better recommendations on 

how to address these barriers could have been made if the survey had asked specifically about 

what safety and security were concerning; an area for consideration for future studies. 

 

Future Research 

Future research within this topic can be done comparing how the transportation methods 

of students commuting to UBC have changed post-pandemic (i.e., 6 months or 1 year) to the 

current state. Questions arise as to whether this shift from public transit to vehicle use is 

permanent or if it will go back to pre-pandemic levels. Will students who have begun using cars 

as their primary method of transportation not prefer public transit anymore? Will the fear of not 

just coronavirus, but any type of sickness deter students from taking public transit in the near 

future? Will recommendations regarding the use of public transit be more significant than AT? 

All these questions and more can be further expanded upon in a post-pandemic world. 
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Recommendations  

Based on the data provided by survey respondents, our groups have made 

recommendations pertaining to short-term and long-term goals. For the short-term goals, we 

focused on overcoming the problem of motivation and distance that respondents listed. For the 

long-term goals, our group thought of more strategies to motivate AT usage among UBC 

students, as well as solutions to increase public transit usage.  

For the short-term goal, we suggested creating a community within UBC where members 

encourage each other to participate in AT. Community members would be connected through 

social media platforms and other fitness apps (i.e. Strava) to record their progress and motivate 

each other to increase physical and mental well-being. For instance, we could have a campaign 

promoting AT along University Blvd, where students would bike, walk, or run towards campus. 

Winners of the campaign would receive prizes such as Fitbits and gift cards, and the winners can 

be in different categories - such as fastest time, most frequent, and most unconventional method 

of AT. Providing prizes may incentivize and motivate students to participate in this campaign, as 

through our survey we found that people lack the motivation to do AT. We believe that the sense 

of community would encourage others to stay active, help other community members out, and 

inform each other on the benefits of AT. To address students who may face the barrier of 

distance, we would recommend them to bus part way towards campus; and then use AT for the 

rest of their trip. 

As stated in question 17, a large majority of survey respondents reported that they lack 

the motivation to bike to campus. To mitigate this issue, we suggested a long-term goal that UBC 

should promote AT campaigns, where individuals could use apps like Strava to track their 

progress and post about it to groups to motivate each other. Our group also created solutions to 



16 

increase the accessibility of bikes on public transit. On question 19 of our survey, several 

respondents reported that they wished there were more bike-friendly options on busses and 

SkyTrains. To mitigate this issue, our group suggested that there be a greater number of bike 

racks for bikes to be parked on the front of busses to allow for more bike users to participate in 

longer methods of AT. We also suggested that SkyTrains could have separate cars for users to 

park their bikes in while they ride, as well as adding more bike lockers similar to what VCC 

Clark Station has. Lastly, our group sought to motivate public transit usage by creating a cleaner 

environment on busses and SkyTrains, therefore reducing the chances of contracting the 

COVID-19 virus as research stated that people were more fearful of public transit due to the 

pandemic. Our groups suggested that by having extra workers on busses to sanitize the surfaces 

more frequently, we could mitigate this issue. However, more research can be done on this topic 

to see what can motivate people to take public transit during the pandemic. 

Overall, we believe that through implementing these potential solutions to the issues the 

respondents of our survey reported, we could increase the level of participation in AT for UBC 

students. 
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