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ABSTRACT 

Without a better understanding of travel behaviour by diverse immigrant groups, the 

nuances of immigrant mobility needs may go unmet. Statutory transportation planning 

requirements focus on mobility “needs”. But social understandings of what travel is “needed” for 

daily life changes over time varies between different population groups. In many major 

immigrant settlement areas, immigration has become the primary, if not sole, reason for 

population growth (Thomas, 2013). Evidence continues to emerge indicating that immigrants use 

non-auto modes significantly more than non-immigrants but slowly assimilate in becoming more 

auto-oriented (Chatman, 2013). Likewise, mobility differences between ethnic groups persist 

(Hu et al., 2020). In the absence of an understanding of the travel behaviour of specific 

immigrant groups and changes over time, there is a distinct possibility for a significant 

disconnect between understandings of what transportation services are provided and what 

services are needed (Blumenberg, 2009; Chatman & Klein, 2009). Towards bridging this gap, 

this study explores auto ownership and daily vehicle travel among self-identified immigrants and 

non-immigrants of either self-identified Asian or European descent in the Greater Toronto and 

Hamilton area. 
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Using data from a 2018 travel survey of residents of the Greater Toronto and Hamilton 

Area, this study explores travel behaviour in relation to immigrant status and the length of 

residence in Canada and several mobility measures, including vehicle travel and auto ownership. 

This study begins by using the survey data to present descriptive statistics related to differences 

between immigrant groups, based on length of residence in Canada and based on auto ownership 

and vehicle-kilometers traveled (VKT). Next, inferential models were estimated to formally test 

the links between travel behaviour outcomes and immigrant status. Logistic regression models of 

household vehicle ownership were estimated before Tobit regression models of daily VKT were 

estimated.   

Descriptive study findings support the expectation of significant differences between 

immigrant status (based on length of stay) and self-identified ethnicity (Asian or European) and 

both vehicle ownership and VKT. However, inferential models show a more complex story.  

Models of household vehicle ownership (yes/no) indicate that being a recent immigrant to 

Canada is associated with lower vehicle ownership rates, but that effects attenuate rapidly – 

implying rapid assimilation. Tobit models from this study of daily VKT suggest that these lower 

rates of auto ownership translate weakly into VKT reductions. Evidence is suggestive of a VKT 

rebound among Asian populations – wherein some immigrants exceed VKT expectations of non-

immigrant groups. These findings beg to question why Asian immigrants use their vehicles so 

intensely and how mobility gaps are overcome so quickly.     

Key Words  

Asian immigrants, European immigrants, travel behaviour, assimilation, Toronto, Hamilton 
 



5 
 

ACKNOWLEDGEMENTS    

I would like to acknowledge and thank Professor Matthias Sweet for being my supervisor 

and guiding me through the MRP process and data collection through RA (Research Assistant) 

work for the past 16 months. I thoroughly enjoyed working with Professor Sweet and l learned a 

vast amount of knowledge from him regarding transportation planning and using R-Studio 

coding software. At the start of my RA position, I had no knowledge or experience in using R. 

However, Professor Sweet was very patient in teaching me from the basics to creating 

complicated regression models. He was always available to answer any questions or to help me 

solve any issues I faced during the process. He also suggested this topic for my MRP which I 

found very interesting and something I can connect to as my parents are immigrants. I am very 

grateful to have an enthusiastic transportation policy expert as my supervisor and am excited to 

continue to work with him on making this MRP into a scholarly paper for the ACSP (Association 

of Collegiate Schools of Planning) Conference in November 2020. I would also like to thank 

Professor Zhixi Zhuang for being the second reader for my MRP and for agreeing to co-author 

the paper for the ACSP conference. Her expertise and interests in multicultural planning and 

placemaking will assist in creating this paper of Immigrant Travel Behaviour in the GTHA into a 

strong and influential manuscript.   

I would also like to thank Neerja Rajevan and Amanda Morris for editing my MRP and 

assisting in strengthening the tone and language used throughout the paper. Neerja Rajevan is my 

sister and assisted me in the first round of edits. Amanda Morris is a graduate support consultant 

for Ryerson’s Student Learning Support and spent five 1-hour sessions with me to go through the 

full draft of my MRP and suggest any changes or edits that assisted in making this into a strong 

paper. I am grateful to both Neerja and Amanda for taking the time in assisting me to edit my 

MRP thoroughly.  

 
 
 

 
 
 
 

 



6 
 

TABLE OF CONTENTS 
 
AUTHOR’S DECLARATION 2 

ABSTRACT 3 

Key Words 4 

ACKNOWLEDGEMENTS 5 

TABLE OF CONTENTS 6 

LIST OF FIGURES 7 

LIST OF TABLES 8 

BACKGROUND 9 

LITERATURE REVIEW 12 

Social & Income Factors 12 

Travel Commute Mode 14 

Immigrants and Opportunity 19 

Takeaways 21 

RESEARCH DESIGN 22 

Study Area & Canadian Studies 23 

Method 25 

RESULTS 27 

Descriptive Findings 27 

Model results using RStudio 29 

CONCLUSION 34 

APPENDIX 37 

REFERENCES 38 

 
 
 

 
 
 
 
 



7 
 

LIST OF FIGURES 

Figure 1: Socially Disadvantaged Neighbourhoods in Montreal 13 

Figure 2: Mean Commute Distance in kilometres 24 

Figure 3: Comparing the relationship between Years of Immigration & Travel Trip Distance 28 

Figure 4: Comparing the relationship between Years of Immigration & Vehicle Ownership 28 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8 
 

LIST OF TABLES 

Table 1: Comparing public transit commuters 17 

Table 2: Difference of Means Two Sample T-test 25 

Table 3: Logit Model – Whether Respondent’s Household Owns >= 1 Vehicle 30 

Table 4: Tobit Model – Vehicle Kilometers Travelled Yesterday 32 

Table 5: Final Tobit & Logit Model Summary Results 37 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



9 
 

BACKGROUND 

Transportation planning is conventionally based on empirical estimates of typical travel 

behaviour among residents in a region. Traditional models estimate the outlook to reduce travel 

burdens based on the amount of travel individuals engage in and based on economic valuations 

of travel cost reductions, such as time savings. However, research in other contexts suggests that 

new immigrants travel less than longer-residing immigrants or than locally-born populations 

(Blumenberg 2008 & 2011; Giuliano, 2004). In fact, most growth in Canada and the United 

States, including in the Greater Toronto and Hamilton Area of Southern Ontario, comprises of 

new immigrants, rather than residents born in Canada. As such, while immigrants represent a 

significant new population and travel market, their different travel needs (notably lower rates of 

mobility) lead current transportation planning and travel demand forecasting practices to be less 

aligned towards immigrants, instead prioritizing highly mobile sectors of society. By developing 

a better understanding of immigrant travel behaviour in the GTHA, specifically immigrants from 

Asian origins, this study proposes to bridge the imperative to plan for immigrants and the 

deficiency in data and information on immigrant travel used in current transportation planning 

practice. 

This study aims to explore the differences in Asian immigrant and non-immigrant travel 

behaviour across different years of immigrations in the GTHA. With the rapidly increasing 

number of immigrants in Canada, it is key to understand these relationships and how Canadian 

immigrants & ethnic populations travel. Immigrants represent the rapidly growing population of 

many Canadian cities with 48% of the population in Toronto’s CMA being immigrants making 

the highest foreign-born metropolitan population in the world (Thomas, 2013a). Therefore, it is 

crucial to understand immigrants’ choices and preferences as this will influence regional and 

municipal growth management. However, immigration has replaced natural population growth 
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within Canada as the birth rate has declined, the percentage of single-parent and single-person 

households has increased, and household sizes has decreased (Hulchanski, 2007; Thomas, 

2013a). Results created using the 2016 Canadian Census indicate that for the Toronto 

Metropolitan Area, approximately 5% of car commuters are recent immigrants and 

approximately 6.5% of public transport commuters are recent immigrants (Boisjoly et. al., 2019). 

In a study of 32 Filipino participants done in Toronto, 41% of Filipinos commuted by car 

(Thomas, 2013a).  

Additionally, if Canada was to completely stop new immigrants from moving into 

Canada, Canada’s economic growth and labour force would shrink significantly. The Conference 

Board of Canada has estimated economic growth would slow from a trend rate of 1.9% to an 

average of 1.3% (The Conference Board of Canada, 2019). By 2034, it is expected that 

immigration will account for 100% of the population growth as the number of deaths in Canada 

may exceed the number of births. With a potential increase of annual immigration to 1% of 

Canada’s population by the early 2030s, this would support modest labour force and economic 

growth (El-Assal & Fields, 2018).  

This research surrounds the question on “What are the differences in travel behaviour 

outcomes in Asian & European immigrants as they reside in the GTHA for longer timeframes 

and how does this compare to travel behaviour outcomes of non-immigrants?” More specifically 

analyzing the differences in vehicle ownership and vehicle-kilometers traveled (VKT). The 

analysis and quantitative research was primarily completed using an online survey that was 

administered in 2018 for a study to establish a baseline of data on consumer travel behaviour and 

knowledge and interest in Automated Vehicles (AVs) (Rajevan, Shi, & Sweet, 2019). This AV 

study helped to understand travel behaviours of different populations and learn what motivated 
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the survey participants to their travel decisions. In this paper, various methods were used to 

analyze the data in order to determine the relationships and differences in travel behaviour (in 

terms of auto ownership and vehicle-kilometers travelled (VKT)) between recent immigrants, 

immigrants who have resided in the GTHA for longer timeframes, and non-immigrants. The 

results use VKT and vehicle ownership models to explore the differences in travel behaviour 

outcomes in Asian & European immigrants as they reside in the GTHA for longer timeframes in 

comparison to travel behaviour outcomes of non-immigrants.  
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LITERATURE REVIEW 

The literature used in relation to this topic is primarily from an international context, 

specifically the U.S. Some of the findings from the following literature suggest that there is 

minimal information on examining commute distance and commute mode (in the GTHA) among 

immigrants, immigrants travel far less than native-born residents in personal vehicles 

Blumenberg, 2008; Blumenberg, 2011; Chatman, 2013; Guiliano, 2003), and immigrants have 

shorter commute distances than non-immigrants (Burke et. al, 2015). Additionally, when 

advising for changes to local services, it is important for transportation planners to understand the 

differences in behaviours between demographic groups and income levels (Kaur, 2013).  

Social & Income Factors  

Public transit plays a pivotal role in providing access to job locations for populations with 

limited mobility options (Currie, 2010; Horner & Mefford, 2005; Manaugh, 2013; Sanchez, 

Shen, & Peng, 2004)). There is a positive relationship between access to transportation and 

economic outcomes among low-income adults (Blumenberg, 2007). In an analysis on immigrant 

households in Montreal, it was found that 44% of the population in socially disadvantaged 

neighbourhoods (as in seen in figure 1) are taking transit (Manaugh, 2013). These 

neighbourhoods have 32% of the population indicating they are a visible minority with a median 

household income of $33,000 and that have not completed post-secondary education. Whereas, 

when observing the overall neighbourhoods in Montreal, 17% have indicated they are a visible 

minority and have a median household income of $52,392 with only 23% of the population 

taking transit. These disadvantaged areas have poor accessibility to employment positions and 

are transit dependent. Thus, public transit is highly correlated with socio-economic 
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circumstances such as minority group and low-income status (Frisken & Keall, 1978; Manaugh, 

2013).   

 

Figure 1: Socially Disadvantaged Neighbourhoods in Montreal (Manaugh, 2013) 

Beach’s (2003) study indicated that the concentration of people in the same geographic 

area, who have similar ethnic background, culture, and language serve as vital sources to 

personal support, financial support, guidance, and information. Transnationalism theory suggests 

that recent cohorts of immigrants continue to identify strongly with their home countries 

(Chiang, 2008; Ghosh, 2009; Thomas, 2013b). Many immigrants retain political, social, and 

employment ties with their home country which can be a challenge as they may avoid integration 

and settlement in Canada (Thomas, 2013b). 
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In the European Union (EU) and Organisation for Economic Co-operation and 

Development (OECD) countries, “immigrants have higher unemployment rates than the native-

born” (OECD & European Union, 2018, p.13). One in four low-skilled jobs are held by an 

immigrant. Additionally, OECD and EU do not value foreign degrees as much as native ones 

(OECD & European Union, 2018). In OECD countries (including Canada), 37% of immigrants 

are highly educated, 5% more than native-born. According to 2017 statistics, immigrants that 

have landed 5 or less years in Canada had the highest unemployment rate of 9.6%, immigrants 

that landed more than 5 to 10 years in Canada had an unemployment rate of 6.2%, and 

immigrants that landed more than 10 years in Canada has an unemployment rate of 5.6%. The 

overall unemployment rate for all Canadian immigrants was 5%. Of all visible minority groups, 

African-born immigrants had the highest unemployment rate of all immigrant groups and was 

particularly high for those who had been in Canada for 5 years or less (Fields & Yssaad, 2018). 

These statistics may have a large effect on how immigrants travel differently from native-born 

residents. Many lower educated households are forced to search for jobs at far distances from 

their residence (Jeekel, 2019).  

Using data from the U.K. National Travel Survey, Bates’ (2017) study noted that key 

differences in travel behaviour were seen belonging to a vulnerable population group (ie. non-

white or disabled), differences in household income, having a driver’s license, and from 

households with children.  

Travel Commute Mode  

Single occupancy vehicles were found to be the primary commute mode for immigrants 

in the United States (U.S.) (Blumenberg, 2007; Blumenberg, 2008).  However, immigrants travel 

far less in personal vehicles than U.S. born residents (Blumenberg, 2008; Blumenberg, 2011; 
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Chatman, 2013; Guiliano, 2003). The longer they live in the U.S., their reliance on vehicles was 

found to increase (Blumenberg, 2013; Chatman, 2013).  Ethnic enclaves may reduce auto use as 

these enclaves are in dense, mixed-use, and transit-accessible neighbourhoods. Chatman (2013) 

suggests it may be beneficial to orient transit-oriented development and smart growth policies in 

the U.S. towards immigrants, as they may be an important part of the policies’ potential success 

and failure. Southeast Asians in California have reported that the most challenges they face with 

travel is due to auto-related issues such as the unreliability and age of vehicles (Blumenberg, 

2007).  

There is a need for both group-specific and universal transportation policies and 

programs addressing transportation needs for low-income families which may link immigrants to 

the workforce. In almost every city, automobiles remain the fastest and reliable type of 

transportation (Blumenberg & Waller, 2003). When observing work-trip mode choice, vehicle 

availability is often considered as one of the most significant factors (Titheridge and Hall, 2006). 

Automobiles offer instant availability, flexibility, convenience, and high speed which is not 

comparable to other alternative modes (Anable and Gatersleben, 2005; Kim and Ulfarsson, 

2008). Anable and Gatersleben (2005) argued that freedom and sense of control are influential 

factors for travel choice which is why non-automobile modes should increase their 

competitiveness in order to satisfy people.  

Literature suggests that U.S. immigrants, especially newly arrived immigrants, are more 

transit dependent in comparison with U.S. born commuters (Bartholomew et. al. 2014; Beckman 

& Goulias, 2008; Blumenberg, 2008; Blumenberg & Smart, 2014; Chatman & Klein, 2013; 

Handy et al., 2008; Smart, 2015; Tal & Handy, 2010; Taylor et. al., 2009; Transportation 

Research Board, 1996). In Canadian cities, immigrants also have higher rates of commuting by 
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transit (Heisz & Schellenberg, 2004; Alshalalfah, Lo, & Shalaby, 2011; Thomas, 2013a). This 

emphasizes the opportunity to develop a better non-automobile transportation system and 

structure (Kim, 2009). Suggestions included improving fixed-route transit services, expanding 

paratransit and other door-to-door transit services (Blumenberg & Waller, 2003). However, 

Myers (1997) found new immigrant transit use to decline dramatically after residing in the U.S. 

for at least 10 years, indicating that immigrants adopt to neighbourhood travel behaviours 

(personal vehicles) as their economic conditions improve.  

Results from the American Public Transit Association in 1999 indicate that the White 

demographic group were the largest transit users at 45% followed by Africans Americans (31%), 

Latin Americans (18%), and Asians or Native Americans (6%) (U.S. Department of 

Transportation, 2000)”. Contrarily, Giuliano’s study showed that the White demographic group 

had the lowest transit and walk shares being less than half of any other demographic group 

(Giuliano, 2003). The Black demographic group used transit and walked the most with more than 

twice the transit share of any other demographic group. This change may be due to the four-year 

gap between the studies.  

 Generally, fare cost and service frequency are significant factors associated with transit 

use (Taylor et. al., 2009). In Utah, U.S., flat fare transit systems negatively impacted low-income 

and minority travelers as they frequently used transit and had the tendency to complete shorter 

trips in comparison with the general population, subsidizing long distance riders (Bartholomew 

et. al., 2014). However, distance-based fares may benefit low-income and minority groups within 

compact urban areas close to the city centre.  

In a study conducted in Toronto, immigrants were found to be highly dependent on 

public transit as they mostly reside in the peripheries of Toronto (Kaur, 2013). This study 

about:blank
about:blank
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highlighted issues such as poor servicing and connectivity of bus networks, limited affordability 

of public transit, and barriers to accessing work opportunities within the region. Some policy 

recommendations in this study included harmonizing fares across the Greater Toronto Area at an 

affordable rate, greater investment in bus networks, and integrating land-use policies through 

inclusionary zoning, and promoting affordable and rental housing stock along rapid transit 

corridors. Heisz’ (2004) study used 2001 Statistics Canada data and discovered that recent 

immigrants used public transit to commute to work more than Canadian born-residents even with 

controlling demographic characteristics, commute distance, income, and residential distance. In 

the Toronto CMA, the percentage of commuters who used public transportation to work in 2001 

are shown in Table 1 (Heisz, 2004): 

Table 1 – Comparing public transit commuters 

 Canadian-born Immigrated 

within 10 years  

Immigrated 11-

20 years earlier 

Immigrated > 20 

years age 

Toronto 20.7% 36.3% 26.8% 19.9% 

 

As the number of years of immigration increased, the percentage of public transit commuters 

decreased. In analyzing transportation trends of Filipino immigrants in Toronto, a significant 

number of Filipinos used public transit to commute to work corresponding to a lower driving rate 

where 47% of participants preferred using public transit (Thomas, 2013a). When analyzing 

access to transit lines between the inner city and suburbs, it was found the straight-line distance 

in 2006 between immigrant homes and the closest transit line was “156 m in the inner city, 244 

m in the inner suburbs, 259 m in Mississauga, and 327 m in York Region (Alshalalfah, Lo, & 

Shalaby, 2011, p.)”.   

about:blank
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Studies have suggested that in comparison to U.S.-born residents, immigrants in the U.S. 

bicycle, walk, and carpool more often (Blumenburg, 2013; Smart, 2015). It was also found that 

living in an immigrant neighbourhood has a strong influence on what mode choice immigrant 

residents use. Carpooling rates and public transit were found to increase with immigrant 

concentration of the neighbourhood (Blumenburg, 2013; Liu & Painter, 2012). In addition, 

factors that influenced immigrant commuting behaviour included: residential location, transit 

accessibility, education, socialization, household composition, and employment in an ethnic 

niche (Blumenburg, 2013; Conrad, Welsch, & Wittowsky, 2018; Liu & Painter, 2012). 

Giuliano (2003) suggested that research on travel behaviour in the U.S. was largely 

dominated by white populations as they responded the most to these studies compared to other 

race/ethnicity travel behaviour.  Furthermore, the White demographic group was found to travel 

the most in comparison to the Hispanics and Asians, and the Black demographic group travelled 

the least. Using the U.S. National level household travel survey (NHTS), recent Asian 

immigrants were found to walk and bike more often than other demographic groups (Hu, 2017). 

Hu (2017) and Kim (2009), suggested that programs and policies such as the use of immigrants’ 

native language on signage and offering information sessions will increase awareness and safety 

for pedestrians, bicyclists, transit users, and drivers. Additionally, providing culturally-sensitive 

and easy-to-use transit services within emerging immigrant neighbourhoods allows for mobility 

options to those who just arrived with limited to no access to cars or driver’s licenses. Kim 

(2009) found immigration history to be strongly associated with work-trip modes in the US and 

immigrants were found more likely to use non-drive alone trip modes after controlling various 

household and personal characteristics.  
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A case study looking at London U.K. explores how the use of cycling may resonate 

differently with varying ethnic, gendered, urban, and class identities (Datta et al., 2011).  As 

cycling is a form of ‘active transport’, it is encouraged to be used frequently for the reason of 

improving population health. However in many high-income countries, cycling is not frequently 

used for transport. Bicycling and walking are far more common in European countries in 

comparison with the United States, Canada, and Australia (Basset et al., 2008). In London, where 

more than one in three residents are part of a minority ethnic group, 95% of female cyclists and 

85% of male cyclists identify themselves as White. Cycling is typically preferred by individuals 

that want to minimize their dependency on others and maximize future-health gain (Datta et al. 

2011; Toronto Public Health, 2012).   

Immigrants and Opportunity  

A current major issue in Canada is the large wage gap between immigrants and Canadian 

born residents. New Canadians earn 10% less than an average worker born in Canada across all 

ages, region, gender, and occupation (The Canadian Press, 2019). Additionally, 62% of 

university-educated immigrants between the ages of 25 to 54 do not work in a job that fits their 

educational qualifications. The wage gap is currently costing Canada $50 billion a year in GDP 

according to RBC Economics. This issue may have risen from the failure to recognize work 

experience and credentials from abroad. Despite higher education levels, Canadian immigrants 

have lower incomes and higher unemployment rates compared to the Canadian born population 

(CNW Group, 2011). Immigrant workers have increasingly been paid less than Canadian born 

workers since the 1970s. In 2006, it was noted that if there were increases to salaries of 

immigrants to match Canadian born with similar skills, that would cost up to $30.7 billion; 2.1% 

of the GDP in 2006 (Nadeau & Secklin, 2010).  
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Skilled Canadian immigrants also struggle in the labour market as they face higher levels of 

unemployment compared to non-immigrants. Oreopoulos’ (2011) study in Toronto manipulated 

thousands of resumes for online job postings to determine the effects of foreign work experience 

and foreign names on callback rates from employers. Resumes that had English names received 

more call-backs than those with Indian, Pakistani, Chinese, or Greek names. Also, Canadian 

work experience increased responses for applicants. The study found that there was substantial 

discrimination across a variety of occupations towards job applicants with non-English names 

and foreign experience. A major concern for recruiters was surrounding language skills. The 

wage gap and higher unemployment rates assist in understanding why immigrants are travelling 

differently compared to non-immigrants across the GTHA. Additionally, this helps identify what 

factors are influencing their travel decisions (ie. location, travel costs, and income) and how 

transportation and community planners can help accommodate for their needs.  

It is vital to boost labour market outcomes for family class immigrants as Canada 

becomes more dependent on immigrants to support economic growth (El-Assal & Fields, 2018). 

The economic class (working class) is admitted to Canada based on human capital characteristics 

such as education, occupation, work experience, language skills, and age. The economic class 

accounts for most immigrants’ contribution to economic growth. Immigrants from the family and 

refugee classes are admitted based on humanitarian and social needs, which is why they are not 

expected to contribute to labour market success as much as the economic class. However, family 

and refugee classes contribute to the economy as well because they tend to have high retention 

rates in the province they migrated to compared with the economic class. There is a higher 

likelihood for the family class to live and work in the same province stimulating demand within 

the economy and increasing labour supply. The higher the labour supply, the more they travel. 
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However, there has not been any recent research regarding how far immigrants travel and how 

travel differentiates among recent immigrants, immigrants residing in Ontario for longer periods 

of time, and non-immigrants. It is also important to know how dependent immigrants are on 

personal vehicles in comparison to other modes of transportation such as public transit.  

Takeaways 

The above literature suggests that the most prominent commute mode choice among 

immigrants are single occupancy vehicles. However, compared to non-immigrants, immigrants 

travel far less by car, and take transit and other commute modes more often than non-

immigrants. Living in an immigrant neighbourhood strongly influences the mode choice 

immigrant residents use. A large wage gap and high unemployment rates among immigrants may 

explain why immigrants travel differently in comparison to non-immigrants. Major factors that 

affect the employment of Canadian immigrants include skills recognition, foreign work 

experience and education recognition, discrimination, and language skills emphasizing the 

importance of industry specific language programming. Though there is literature on immigrant 

travel behaviour in the U.S., Ontario lacks recent literature and studies. More specifically, this 

study will analyze the differences in travel behaviour  outcomes between recent immigrants, 

immigrants who have resided in Ontario for longer periods of time, and non-immigrants. 
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RESEARCH DESIGN  

This research surrounds the question on “What are the differences in travel behaviour 

outcomes in Asian & European immigrants as they reside in the GTHA for longer timeframes 

and how does this compare to travel behaviour outcomes of non-immigrants?” More specifically 

analyzing the differences in VKT and vehicle ownership. The analysis and quantitative research 

was primarily completed using an online survey that was administered between December 8th to 

19th of 2018 to establish a baseline of data on consumer travel behaviour and knowledge and 

interest in Automated Vehicles (AVs) (Rajevan, Shi, & Sweet, 2019). In this survey, participants 

were recruited by SSI/Research Now as part of the Transform Lab’s AV project team for the 

City of Toronto. This study helped to understand travel behaviours of different populations and 

learn what motivated the survey participants to their travel decisions.  

The survey collected responses from 3,200 adults in the GTHA between the age of 18 to 75 

(Rajevan, Shi, & Sweet, 2019). Specific data extracted from the survey include the length of 

residence and immigrant status in Canada, and self-identified ethnicity and population group 

membership. Individual travel survey data was used for 2,360 respondents who self-identify as 

being of Asian (473 immigrants and 266 non-immigrants) or European ethnicity (346 immigrants 

and 1275 non-immigrants).  These self-identified ethnicities were chosen to reduce the potential 

confounding effects of other diverse ethnicities in effecting travel behaviour.  Data includes 

individual and household characteristics, socioeconomic characteristics, and metrics of recent 

individual travel behaviour.  Data on location of residence is used to construct several metrics of 

built form. The sample was reasonably represented as locational target regions to gather a 

considerable sample size for each of the cities in the GTHA into the following groups: 1200 

respondents for Toronto, 500 respondents for York Region, 499 respondents for Peel Region, 
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400 respondents for Durham Region, 301 respondents for Halton Region, and 300 respondents 

for Hamilton. Additionally, after collection of data, results were weighted to align with observed 

proportions of the respective age groups, region of residence, and sex based on 2016 Statistics 

Canada estimates to avoid undersampling and oversampling certain groups (Rajevan, Shi, & 

Sweet, 2019). This was considered the most appropriate method to determine current immigrant 

and demographic group travel behaviour using standards set by Statistics Canada.  

Study Area & Canadian Studies 

Ontario’s Greater Golden Horseshoe (GGH) has rapidly grown over past decades driven 

by net domestic immigration and in-migration (Burke et al, 2015; Newbold and Scott, 2016). 

Burke’s paper analyzes commute distance by immigrant status and how commute distance 

differs between ethnic groups. The results indicate that immigrants have a shorter mean commute 

of 12.1 km in relation to native-born counterparts of 13.4 km. Figure 2 shows the breakdown of 

mean commute distance by ethnic group and immigrant status.  
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Figure 2 – Mean Commute Distance in kilometres (Burke et al., 2015). 
 

Newbold and Scott’s (2016) paper identified that Ontario’s 2006 Growth Plan and the 2005 

Greenbelt Plan established a legislative framework to guide population growth and development 

within southern Ontario. However, migrants moving beyond the Greenbelt were consequently 

found to have longer commute distances. Overall, travel distance increased the longer an 

immigrant resided in Ontario but native-born Canadians remained to have the longest travel 

distance.   
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Method 

 Various methods are used to analyze the data in order to determine the relationships and 

differences in travel behaviour (in terms of auto ownership and vehicle-kilometers travelled 

(VKT)) between recent immigrants, immigrants who have resided in the GTHA for longer 

timeframes, and non-immigrants. This study begins by using the 2018 travel survey data to 

present descriptive statistics related to differences between immigrant groups (ie. less than two 

years, two to ten years, ten to 15 years, and greater than 15 years). This was based on length of 

residence in Canada, auto ownership and VKT. First, bivariate variable and t-test statistics were 

used to see if there were any differences between the groups in relation to VKT (ie. how far did 

one travel yesterday in a personal vehicle). Beyond the tests, the reasons for differences are 

explained in Table 2 indicating whether they were significant.  

Table 2 – Difference of Means Two Sample T-test  

 P-Values 
<5 (Sample 
Size = 135) 

5-10 
(Sample 
Size = 117) 

11-15 
(Sample 
Size = 103) 

>15 
(Sample 
Size = 654) 

Non-
immigrant
s 

<5           

5-10 0.11        

11-15 0.30 0.95       

>15 0.07 0.72 0.88     

Non-immigrants 0.01 0.49 0.61 0.06   
p-values <0.05 is statistically significant 

Here, we have used an underlying population of residents from Ontario across different 

years of immigration and non-immigration. This was drawn from the same population of the 

survey. This t-test determined the probability of any differences between two groups drawn from 

the same population. The results from this test show p-values comparing the effects of the years 

of immigration on each other. Smaller p-values that are less than 0.05 indicate there are 

statistically significant differences between the groups. Table 2 shows that there are large 



26 
 

differences between non-immigrants and immigrants in terms of travel behaviour (p-values < 

0.05). However, it also shows that between different years of immigration, there are not large 

differences (p-values > 0.05). 

Next, inferential models are estimated to formally test the links between immigrant status 

and travel behaviour outcomes. In these models, other predictors of vehicle ownership and VKT 

are controlled for and this is designed to separate the estimated effect of ‘being an immigrant’ 

from other age, household, income, employment etc. impacts. Logistic regression models of 

household vehicle ownership were estimated before Tobit regression models of daily VKT were 

estimated.  Tobit regression models were preferred over more conventional ordinary least 

squares (OLS) regression models based on the truncated nature of the daily VKT variable (asked 

of the previous day). The model of vehicle ownership is expected to be more robust, as 

individuals are notoriously estimating their own VKT which may not be accurate. Models 

developed account for individual characteristics (age, sex, education level, employment status) 

and household characteristics (household size, composition, and income).  
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RESULTS 

The following results uses VKT and vehicle ownership models to explore the differences in 

travel behaviour outcomes in Asian & European immigrants as they reside in the GTHA for 

longer timeframes in comparison to travel behaviour outcomes of non-immigrants. First as 

shown in the descriptive findings, pivot tables were created to analyze the various relationships 

between key variables, and to determine the narratives behind the findings. Additionally, the 

tables assist in identifying how immigrants travel across the GTHA and potentially indicating 

why they are travelling a certain way. Then the model results are displayed to further analyze the 

relationships using a linear regression model and a Tobit model. Finally, these results are used is 

to make conclusions. 

Descriptive Findings 

 When observing the distance one travels in a day (according to the 2018 survey), new 

immigrants travel the least and travel farther for every proceeding year. When they stay for more 

than 10 years in the GTHA, they start travelling less in a day (as seen in Figure 3). This may be 

justified as recent immigrants tend to fall in a younger age cohort and as years progress, they 

travel further to look for a better career, affordable properties, and higher income to expand 

families. Based on this explanatory analysis, immigrant status correlates with age as one arrives 

to Canada in their peak economic years. After the 10-year threshold, it is possible that they can 

afford to live closer to their needs, and eventually for seniors, they start retiring where their daily 

travel reduces drastically. These results also directly align with findings from literature in 

Ontario, which show immigrants having a shorter mean commute distance compared to non-

immigrants (Burke et al., 2015; Newbold and Scott, 2016). 
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Figure 3 – Comparing the relationship between Years of Immigration & Travel Trip Distance 

 Secondly, when observing car ownership in relation to the years of immigration (Figure 

4), recent immigrants own the least number of cars. Car ownership then gradually increases the 

longer they reside in the GTHA with non-immigrants owning the most cars. These relationships 

possibly indicate that the longer one stays in Canada, the more they adapt to their surrounding 

environment. In relation to Figure 3, as one travels for longer distances, they may require or 

depend on having their own vehicle.  

 

Figure 4 – Comparing the relationship between Years of Immigration & Vehicle Ownership 
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Model Results   

In the linear model (Table 3), it shows that employment status, sex, and household size 

are factors that affect vehicle ownership. However, ethic immigration factors do not seem to 

have any effect in this model. There is also significant evidence indicating that females are 

travelling 40% less VKT than males (Female to Male VKT in Table 3) and that for each 

additional person in a household, it is expected for the household travel to increase by 25%. In 

addition, there is some indication that the less than two years immigrant group is travelling less. 

There is also weak indication that the two to ten-year immigrant group is travelling more. The 

logit model (refer to Table 3) uses data on whether one has driven yesterday or not and analyzes 

vehicle ownership. This model shows that there is no large effect on VKT because vehicle count 

is highly significant thus absorbing most of the variation.  

When removing vehicle count, this model shows that if income rises, the probability of 

owning a car also rises, and employment status and household size become significant factors. 

Immigrants who have been in Canada for less than two years are less likely to own a car and 

immigrants within two-ten years of residing in Canada are more likely to own a car. However, 

when vehicle count was included in the logit model, these factors were not significant. There are 

some suggestive results showing that part of the reason for factors being significant is due to 

immigrants in the first few years being less likely to own cars. Thus, the immigrant effect is 

really about vehicle ownership rather than VKT. The reason why there is a large effect on the 

model is due to the lower rates of vehicle ownership. Conversely for the second group, 

controlling for household income and other factors, vehicle ownership levels appear to be higher 

for this second group (two-ten years of immigration).  
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Table 3 – Logit Model – Whether Respondent’s Household Owns >= 1 Vehicle  

Dependent Variable  Whether Respondent's Household   

Owns >= 1 Vehicle 

 Estimate  P-Value (Significance) 

Age 0.020 0.001 ** 

Income - $15k-$39k  0.671 0.025 * 

Income - $40k-$59k  1.195 0.0001 *** 

Income - $60k-$99k  1.939 2.51 e -10 *** 

Income - $100k-$124k  2.588 1.30 e -11 *** 

Income - $125k-$174k  2.508 2.07 e -10 *** 

Income - $175k and above 2.987 2.74 e -08 *** 

Female to Male VKT -0.224 0.121 

Household Size  0.283 7.23 e - 05 *** 

Immigrant Tenure: < 2 

years  -1.181 0.017 * 

Immigrant Tenure: 2 – 10 

years 0.988 0.203 

Immigrant Tenure: >10 

years 0.257 0.381 

 Note: Level of significance denoted at 0.10 (.), 0.05(*), 0.01 (**), and 0.001 (***)-levels or better. 

In the binary logistic regression model, age is highly significant, income effects are 

getting larger with higher incomes, and household size matters largely (refer to Table 3). Other 

variables that include education status and retired households were not included in both of the 

final models (Table 3 & 4) as they did not have much significance on the model or create any 

change. However, age, income, comparing female to male VKT, household size, and immigrant 

tenure all had significance or influenced the models which is why these variables were tested for. 

The fundamental finding is that in the first two years of being an immigrant, you are less likely 

to own a car. Then, there is some evidence that suggests after the first two years, there is a higher 
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chance of owning a vehicle. When adding specific factors such as being an Asian immigrant and 

non-Asian immigrant to the model, the results show that there is not a significant difference 

between Asian and non-Asian immigrants in VKT over different years of immigration. 

Household income and household size is shown as highly significant, education becomes 

somewhat significant, and employment status is significant. In the first two years for Asian 

immigrants, there is evidence that there is an impact on travel behaviour, and same effect for 

individuals that are not Asian. This suggests that there is not much of a difference in travel 

between ethnicities, but in general for an immigrant, it is challenging to own and travel by a 

vehicle for the first two years.  

When analyzing scenarios of VKT, there are individuals that do not drive far distances 

and only drive specific days, whereas some individuals drive continuously for work. There are 

two different decisions being made which include whether to drive and how far to drive. 

However, the logit model only assumes how far one drives, not whether to drive. Whereas the 

Tobit model deals with both decisions simultaneously. This is a censored model implying that it 

conceives the idea of driving, where the value of 0 VKT is seen as the tendency of not driving on 

that particular day, instead of assuming that the survey participant has not been driving entirely. 

The predicted probability is added to the Tobit model to see how far someone travelled yesterday 

accounting for the fact that they did or did not travel by car. In the Tobit model, the r-square 

value of 0.3 is much better than the logit model r-square value of 0.1 indicating that the Tobit 

model produces better results. The Tobit model shows different possible scenarios of how far 

one is travelling by vehicle. The model also captures whether one in fact travels by vehicle. 

Essentially, this is the predicted probability indicating that one travels by car. The model shows 
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that none of the covariates give an independent effect on how far one is travelling. Thus, both 

processes are very similar. 

Table 4 – Tobit Model – Vehicle Kilometers Travelled Yesterday  

Dependent Variable  Vehicle Kilometers Travelled Yesterday 

 Estimate  P-Value (Significance) 

Age -0.037 0.059 . 

Income - $15k-$39k  0.873 0.001 ** 

Income - $40k-$59k  1.550 5.96 e - 09 *** 

Income - $60k-$99k  1.764 7.07 e - 12 *** 

Income - $100k-$124k  1.889 1.78 e - 12 *** 

Income - $125k-$174k  1.924 1.45 e - 12 *** 

Income - $175k and above 1.956 5.95 e - 12 *** 

Female to Male Vkt 
-0.177 0.029 * 

Employed part time 
-0.280 0.048 * 

Work at Home part time 
-1.080 1.42 e - 05 *** 

Unemployed 
-1.085 8.74 e - 11 *** 

Not in the labour force 
-0.957 5.50 e - 05 *** 

Retired 
-0.701 5.07 e - 05 *** 

Household Size  
0.110 0.0001 *** 

Immigrant Tenure: < 2 

years  -0.224 0.566 

Immigrant Tenure: 2 – 10 

years 0.495 0.065 * 

Immigrant Tenure: >10 

years 0.121 0.447 

 Note: Level of significance denoted at 0.10 (.), 0.05(*), 0.01 (**), and 0.001 (***)-levels or better. 

The basic Tobit model shows that there is weak evidence of immigrants in the first two 

years having lower rates of VKT in comparison to non-immigrants and that there is some degree 
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of difference in travel between Asian and non-Asian immigrants. From years two-ten, there is a 

higher probability of VKT with a significance of 0.034, but it is weak relative to non-immigrant 

non-Asians. Essentially, this is the story that is emerging for all the models where there is lower 

VKT in the first two years but then there is a compensation happening for two-ten years (with 

significance of 0.09), where there is a push for automobility. Also, this model is accounting for 

the probability of travelling by car and how far one is travelling by car. The final Tobit model 

(refer to Table 4) breaks down the Asian status from the non-Asian model and does not include 

vehicle count. This shows that among Asians, the effect for the first two years is very weak and 

statistically not significant. Among Asians in year two-ten, there are higher rates of VKT in 

comparison to non-Asian non-immigrants when accounting for household size, income, and job 

type. Among the non-Asian group, this shows there is lower rates of VKT among the less than 

two years of immigration, and every other group is statistically insignificant. When vehicle count 

is added to this model, all the effects disappear showing that this story is about auto ownership 

and partially about VKT (due to auto ownership). Other variables such as work at home part 

time, unemployed, not in the labour force, and retired are also all significant factors that 

influence VKT and immigrant travel behaviour. All of these variables impacted VKT because 

when one has not travelled for work or has travelled less on a daily basis, their daily VKT would 

have decreased. Figure 5 in the Appendix shows the results from both the Tobit and logit models 

to display what factors were included in the models and their significance. 
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CONCLUSION 

The results from this study in the GTHA have similar results to literature findings in the 

U.S. which indicate that recent and new immigrants own less vehicles and commute less by 

personal vehicles in comparison to longer residing immigrants and non-immigrants. However, 

this study helps fill the gap on immigrant travel behaviour in terms of VKT and vehicle 

ownership within the GTHA. This study also suggests that household income strongly influences 

travel decisions in terms of VKT and auto ownership. More specifically, lower household 

income among new immigrants decreases the opportunity for new immigrants to own person 

vehicles and travel by car.  

To determine and meet the needs for immigrant mobility, transportation planners require 

a better understanding of travel behaviour by diverse immigrant groups. Immigration has become 

the primary reason for population growth in Canada and the U.S. (The Conference Board of 

Canada, 2019; Thomas, 2013). Evidence indicates that immigrants use non-auto modes 

significantly more than non-immigrants but slowly adapt to becoming more auto-oriented as time 

passes (Chatman, 2013). This study explored daily vehicle travel and auto ownership among 

self-identified immigrants and non-immigrants with self-identified Asian or European descent in 

the GTHA.  

 Data from the 2018 travel survey of residents in the GTHA was used. This includes the 

length of residence and immigrant status in Canada, self-identified population group and 

ethnicity, and travel behaviour to explore links between the length of residence in Canada and 

immigrant status and several mobility measures. This includes auto ownership and vehicle travel 

distance.  The study first used travel survey data to present descriptive statistics in relation to the 

differences between immigrant groups, based on auto ownership and the length of residence in 
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Canada and VKT. Inferential models are then used to estimate and formally test the links 

between travel behaviour outcomes and immigrant status. The difference of means t-test was 

used to determine the probability of any differences between two groups that draw from the same 

population which indicated that there are large differences between immigrant and non-

immigrants in travel behaviour ( p-values < 0.05) but no large differences between various years 

of immigration (p-values > 0.05).  

Descriptive findings from this study support the expectation of significant differences 

among self-identified ethnicities (Asian or European) and immigrant status (based on length of 

stay) and both VKT and vehicle ownership. However, inferential models from this study have 

shown a complex story. Logistic regression models of household vehicle ownership were 

estimated before estimating Tobit regression models of daily VKT. Models of household vehicle 

ownership (yes/no) indicated that, being a recent immigrant to Canada is associated with lower 

vehicle ownership rates but this rises rapidly the longer one resides in Canada. The spike in 

vehicle ownership in year 2-10 for immigrants suggests that their travel is changing to a more 

auto-oriented mindset and may follow the travel patterns of longer residing immigrants and non-

immigrants (who primarily use personal vehicles as the main mode of transportation).  

Tobit models of daily VKT suggested lower rates of auto ownership causing VKT 

reductions. The Tobit model suggested that there is weak evidence that immigrants in the first 

two years have lower rates of VKT compared to non-immigrants and that there is some degree of 

difference in travel between Asian and non-Asian immigrants. Also, the model showed that from 

years 2-10, there is a higher but weak probability of VKT relative to non-immigrant non-Asians. 

This is essentially the story that is emerging for all the models where in the first two years of 

immigration, there is a lower VKT but then the VKT increases for 2-10 years of immigration. 
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The final Tobit model displayed that among Asians, the effect for the first two years is very weak 

and statistically not significant. Among Asians in year 2 to 10, there were higher rates of VKT in 

comparison to non-Asians non-immigrants.  

To conclude, this research will aid transportation planners in understanding travel 

behaviour of immigrants in Ontario and plan and alter infrastructure to support ethnic group and 

immigrant travel in Ontario. The change in vehicle ownership and VKT between recent 

immigrants and immigrants that have resided in Canada for 2 to 10 years shows transportation 

planners that recent immigrants require infrastructure to access alternate modes of transportation 

(transit, car pooling) to travel to their desired locations and for work. These work locations may 

be in rural areas that is inaccessible to public transit. Measures such as improving transit 

infrastructure, cutting transit fares, and increasing the frequency of transit may promote public 

transit to immigrants giving more reasons to why they should be taking those modes instead of 

purchasing and using personal vehicles for their convenience. Further studies and future research 

is required surrounding the topic of immigrant travel behaviour in the GTHA to determine the 

daily travel needs of immigrants.  
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APPENDIX                                                                                                                                    

Table 5 - Final Tobit & Logit Model Summary Results 
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