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Abstract

:

This study aims to synthesize knowledge on the travel behavior of millennials and older adults based on literature from 2010 to 2018. The study looks into the different factors that contributed to shaping each generation’s travel behavior. Both qualitative and quantitative studies that fall within the selection criteria are reviewed, with a total of seventy-eight studies selected for review. Thirty-four papers focused on young adults/millennials, 35 included an older adult population, and 9 investigated both younger and older age groups. Six of the studies utilized qualitative methods, 68 applied quantitative methods, and 4 used mixed methods to explore the factors associated with travel behavior. Travel behaviors are explored in terms of mode choice, trip distance, trip frequency, use of alternative transport, ridesharing, and mobility tool ownership. Associated factors are categorized into five themes: personal attributes, geography and built environment, living arrangements and family life, technology adoption, and perceptions and attitudes towards travel options and environment. This study concludes that difference exists between generations in terms of travel behavior, and that the factors that influence each generation’s travel characteristics are either different or differ in their nature of influence (increase/decrease). Finally, based on the reviewed literature, this study proposes future research directions.
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1. Background


In recent years, a growing body of transportation studies have focused on exploring the travel behaviors of different generations, including baby boomers (born approximately between 1945 and 1964), generation X (born between 1965 and 1979), and millennials (born between 1980 and 2000). Each generation’s travel behavior can be distinguished by certain features. Studies indicate, for example, that millennials or young adults are less likely to drive, are likely to travel shorter distances, delay obtaining their driver’s licenses, and use more public transit and non-motorized modes of transportation [1,2,3]. The travel behavior of baby boomers or older adults, on the other hand, is characterized by greater automobile use and much more limited use of transit [4,5]. Different reasons exist for these generational differences in travel behavior, such as the difference in trip purposes (i.e., commute, social trip), and perceptions of the physical and natural environment (i.e., safety, sustainability) among generations [6]. Another possible reason is the historical-, cultural-, socio-economic-, and technology-related experiences of a particular generation that has shaped their mobility patterns [6].



The overall objective of this study is to provide an up-to-date review of the literature emphasizing the travel behavior of young adults/millennials and older adults. Existing reviews mainly focused on different aspects of travel behavior of older adults. For example, Graham et al. [7] reviewed literature on the travel behavior of rural older adults, Luiu et al. [8] explored existing literature based on barriers and factors causing seniors’ unmet mobility needs, and Haustein and Siren [9] compared how different studies used various combinations of demographic, health, or transport-related attributes to segment older population into homogenous groups. Only one review was conducted on young adults, which synthesized evidence on their licensing decline and the influencing factors [10].



The current study differs from these previous studies as it not only reviews the literature on young and older adults’ travel behavior, but also provides a comparison of travel behaviors and associated factors between the two generations. In addition, this review explores the factors and determinants that contribute to shaping the travel characteristics of each generation. The scoping review framework proposed by Arksey and O’Malley [11] and developed by Levac et al. [12] was adopted to achieve this goal. A set of the existing literature are shortlisted based on selection criteria (discussed in the next section) and explored. The broader set of travel-behavior-related attributes explored in this study include mode choice, license-holding status, car ownership, other mobility tool ownership (i.e., bike, transit pass), trip frequency, trip distance, and use of alternative transport service, as well as shared mobility options (i.e,. taxi, ridesharing, community transport).



Based on the overall objective, this study will answer two research questions. First, what factors are associated with the travel behavior of young adults/millennials and older adults and do they differ between the two generations? Second, what future research directions can be derived? That is, what are the research gaps and research agendas that need to be addressed?




2. Methods


Literature Search: As the focus of this paper is to synthesize recent progress in the literature, published literature in the English language from 2010 to 2018 are included in this review. Four databases were searched for relevant literature: Transport Research International Documentation (TRID), Web of Science, Ovid databases, and SPORTDiscus. The search was conducted between March–April 2019. A combination of different keywords was used to search within the databases. Keywords included: generational differences, travel behavior/behaviour, trip pattern, seniors, older adults, baby boomers, millennials, young adults, university students, mobility, mobility options, automobile, driving, driving license, driving cessation, mode choice, transit use, walking, biking, life course, life events, demographic variation, cohort analysis, geographic variation, urban/suburban/rural, residential location, accessibility, living arrangement, technology adoption, smartphone adoption, alternative transport solution, ridesharing, shared mobility, Uber/Lyft, lifestyle, sustainability, perceptions and attitudes.



Literature Inclusion/Exclusion Criteria: All searched literature were exported to the bibliographic software EndNote. Duplicates were removed. The screening process involved three stages: i) initial selection was made by screening the titles based on the identified keywords, ii) secondary screening of abstracts for keywords and texts, and iii) final selection was completed by reading the full studies. This review of the literature considered the following inclusion and exclusion criteria:



Included:




	
English language studies.



	
Travel-behavior-related studies that either considered generational differences or focused on a specific generation (baby boomers/seniors/older adults, millennials/young adults).



	
Studies where the age of the sample population is 16 years or over.



	
Studies that considered attributes of daily travel behavior—specifically, mode choice; trip distance; trip frequency; use of alternative transport; ridesharing; and mobility tool ownership: driver’s license, car, bike, transit pass.



	
The studies were conducted in developed countries.








Excluded:




	
Studies that focused on the travel behavior of the overall population.



	
Tourism-related studies, long-distance travel, maritime travel, air travel, and railway travel.



	
Studies related to generation-specific travel-support smartphone application development and the use of automotive or electric vehicles.



	
Accident-, injury-, and fatality-related researches.



	
Studies that focused on health conditions, health-related attributes, and/or physical activity.








Stages of Search and Retrieval Process:Figure A2 shows the stages of the search and retrieval process for this study. The initial search with the different combinations of keywords in four databases resulted in 19,545 references. After removing duplicates (in many cases multiple versions of the same study), 1,585 studies were identified for title screening.



After screening the titles and abstracts based on the inclusion/exclusion criteria, a list of 120 studies were prepared for further review to explore their inclusion eligibility. Reference lists of the selected studies and relevant systematic and scoping reviews (e.g., Graham et al., [7]; Luiu et al., [8]; Haustein and Siren, [9]; Delbosc and Currie, [10]) were checked and key journals (Appendix A) were hand searched. Other sources such as ProQuest and Google Scholar were also explored. Finally, a list of 78 studies was prepared according to the selection criteria stated above, including 66 journal articles, 9 reports and 3 conference papers.



All selected literature were reviewed in detail to explore the distinct characteristics of the two generations and how different factors are associated with the travel behavior of each generation. A summary of the reviewed literature is provided in Table A1. The next section provides a brief description of the methodologies used in the reviewed literature. After that, an in-depth discussion of how key factors are associated with travel-related attributes in the reviewed studies is included. The final section provides key research agenda based on the selected studies.




3. Types of the Reviewed Literature


Of the 78 studies selected for review, 35 were conducted in North America (22 in the US and 13 in Canada), 29 in Europe, 7 in Australia, 1 in Asia and 6 of them considered multiple countries as their study area. Thirty-four of them focused on young adults/millennials, 35 included an older adult population, and 9 investigated both younger and older age groups. Six studies applied qualitative research methodology. Four of them employed focus group discussions to explore the mobility patterns of rural older adults [13], their use of alternative transport modes [14], the mode choice of young adults for short-distance travel [15], and their attitudes towards cars and licensing [16]. Berg et al. (2014) [17] followed a case study approach to explore how different individual, social, and geographical contexts impact older adults’ travel behavior after retirement. By conducting in-depth semi-structured interviews of 55 individuals, Delbosc and Nakanishi (2017) [18] addressed the interaction between life course and millennials’ travel preferences, and their attitudes toward the car.



Four studies utilized mixed methods [5,19,20,21]. The remaining studies (68 in total) applied quantitative techniques to explore the factors associated with travel behavior, with 50 using aggregate national or regional level datasets. Only two studies used panel data [22,23], and the rest are cross-sectional, although four studies created ‘pseudo panels’ using cross-sectional national level datasets [24,25,26,27].



Among the quantitative studies, authors mostly used a combination of descriptive analysis, and/or regression analysis (mostly linear or ordinal) and/or multinomial models to describe the influencing factors of travel behavior. These studies usually explored the direct relationship between the different aspects of travel behavior and their determinants. Two studies applied structural equation modeling techniques to explore how a wide range of socio-economic [24], lifestyle, and attitudinal attributes [3] impact different aspects of travel behavior and how both influencing factors and outcome variables are inter-related with each other. Two other studies used hazard-based formulas to explore the associated factors of mode choice and the trip lengths of seniors [28], and mode choice and time taken to acquire a driver’s license for young adults [29].



To take into account intra-generational heterogeneity, seven quantitative studies utilized techniques such as latent class analysis [30,31,32] and cluster analysis [33,34,35,36] to group individuals based on different characteristics to derive their travel patterns and associated factors. Studies using latent class analysis divided the generations into different segments based on socio-demographic [32] and travel characteristics [30,31]. Among the studies that followed the cluster analysis approach, Haustein (2012) [36] considered multiple sets of factors such as infrastructure, socio-demographic, and attitudinal statements to groups of elderly populations to analyze their travel behavior. Three other studies defined segments of the generations based on socio-demographic characteristics [34], travel characteristics [35], and neighborhood type and transportation system [33].



The next section provides an overview of the trends in travel behavior by older and younger adults. Due to variations in age groups considered in the selected studies, no distinct age limit can be assigned to each generation. Moreover, due to the difference in survey years, the age groups may vary within the generations. In this review, the population aged 16–34 years are considered as young adults/millennials, and those aged 50 years or over are considered as older adults. The following section will discuss how different factors influence the distinct travel characteristics of these two generations. For quantitative studies, only factors that are found or mentioned as significant by the authors are included in this review. Associated factors are categorized into five different themes:



Personal attributes, which include socio-demographic characteristics such as age, gender, income, employment, studentship, etc.



Geography and built environment, including residential location such as rural, suburban, or urban; neighborhood features such as density, proximity to facilities, surrounding transport options, etc.



Living arrangement and family life, including the type of dwelling (i.e., apartment, detached house, etc.), living alone/partnered/married/with family, the presence of a child, family members living nearby, etc.



Technology adoption, including dependence on technology, mobile phone possession, the frequency of web/social media/smartphone use, etc.



Attitudes and perceptions, including individuals’ lifestyle choices, attitudes, and perceptions towards different travel options and the environment.




4. Travel Trends Among the Two Generations


Older Adults: In general, older adults tend to travel less frequently, make more short-distance trips, and walk more frequently [4,37,38,39] compared to other generations. However, when facilities such as shopping and social activities are not nearby, they may need to travel longer distances. One study concluded that older adults living far from the Central Business District (CBD) travel longer distances for performing shopping and maintenance activities, as most of the activity places are concentrated within the CBD [40]. Buehler and Nobis [4] compared the travel behavior between German and US elderly populations and found that elderly Germans tend to walk, bike, and ride transit more frequently compared to the US elderly. Regarding the use of alternatives to the car, one study suggested that older seniors are resistant towards adopting alternative forms of transportation, although increasing use of alternative forms is noticed among younger seniors [25]. Unfamiliarity with the service, not being habituated in using the service, lack of knowledge on the required technology (e.g., smartphone applications) could be the reasons behind their lack of interest in using other modes of transport except the car [25,41].



Two studies found increased use of transit among some groups of older adults [20,34]. The reasons identified by the authors are not having access to a car, being unable to drive due to health conditions, free travel incentives for seniors, and improvements in transit services in the study area. Conversely, there is also evidence that the probability of using transit decreases with age for older adults [28,42]. Moreover, car ownership discourages transit ridership. Overall, transit use is low among older adults [17,25,28,39], especially among those with a car [5]. Mode choice also depends on trip purpose. For example, for social activity participation, older adults use transit more frequently [39] and bike or walk less frequently [40]. On the other hand, less frequent use of transit is noticed for shopping and maintenance activities [40].



Studies suggested that the frequency of using a car [4,20,34,37,38,39] and holding a driver’s license [43] declines with increasing age, illustrated by a declining number of trips with increasing age. Nevertheless, the car is the prominent mode among older adults [44] and holding a driver’s license is very important in order to fulfill their driving needs [45]. Studies mentioned several reasons behind the decrease in mobility as well as car trips such as aging [4,25,38,46], illness or physical impairment [5,13,21,46], taking care of a family member [21], retirement [46], and decline in affordability [5,21]. Widowhood may also shift away the mode of travel of older females from car-driver to other modes [13]. Still, older adults (baby boomers) are the greater users of automobiles compared to other generations, and have good access to cars, and they expect to continue this habit as they age [35].



Young Adults/Millennials: The travel patterns and transportation preferences are somewhat different among younger adults. Studies indicate that they are more likely to walk, bike, and use transit [26,27,47,48,49,50]. Also, millennials/young adults are more multimodal compared to other generations [18,19,48,49,51,52,53,54], own multiple mobility tools [32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53], and are open to use any mode that is most suitable for their needs [18]. They also tend to make fewer trips [24], own or use a car less [2,23,26,48], and are less likely to hold a valid driver’s license or are more likely to delay obtaining a driver’s license [50,51,55,56]. However, their likelihoods of obtaining a driver’s license [26,55], using the car [3,27,55,57], being multimodal [53], and owning multiple mobility tools [53] increases with age, while share of transit use [27,58] decreases with age. These patterns may be a result of an increase in income, employment, and changes in family patterns/living arrangements, residential relocation, etc. Compared to older adults, millennials are more technology-oriented and more likely to adopt ridesharing options [19,52,59].




5. Factors Associated with the Travel Behavior of the Two Generations


5.1. Personal Attributes


Figure A1 shows the most common personal-level attributes that are associated with different aspects of travel behavior in each generation. Associated factors are almost the same for each generation, with exceptions being age and studentship status. Based on the literature, increasing age is an important determinant of changes in travel behavior of older adults, whereas other personal attributes such as income, employment, and studentship status are mostly associated with the travel behavior of younger adults. However, the level and direction of the associations are different to some extent between generations. For example, studies showed that the license-holding status of young adults is associated with gender, income, ethnicity, employment, and education status whereas, for older adults, it is mostly age and gender.



Older Adults: Gender is the most common determinant that is used to describe different generations’ travel behavior. Studies mentioned that there is a gender gap in travel behavior, especially among older generations, with older women less likely to drive or being less dependent on cars both as drivers and passengers compared to men [4,12,20,31,35,37,39,40]. One of the reasons could be that women travel less compared to men in general. Older women are also more likely to use car alternatives such as walking, cycling, and using transit [20,25,35,37,40,42]. One study showed an opposite finding, reporting higher rates of walking, cycling, and transit use among males compared to females [38]. The study further explained that older men make a higher number of trips than women. As a result, their number of walking, cycling, and transit use, as well as car use, is higher compared to women. Men also show a higher probability of owning multiple mobility tools [31] and higher vehicle kilometers travelled [38,60,61] compared to women.



Older adults usually make shorter trips and their overall trip length declines with age [20,34,38,56,62,63,64]. As revealed by Moniruzzaman et al. [28] and Yang et al. [64], the likelihood of walking and walking trip length also declines with increasing age. The rate of decrease in license holding and access to a car with increasing age is higher for women [43,65]. Compared to men, older women are also found to make fewer trips and more short-distance trips as they age [28,34,46,62,65]. The rate of using or having knowledge of shared mobility options, such as ridesharing services (i.e., Uber/Lyft) is very low among older adults, and use decreases with increasing age [66,67]. Though men are more likely to use these services compared to women [63,67], as suggested by Ahern and Hine [13], the lower car dependency amongst women may also encourage them to use alternative transport services such as taxis, ridesharing, and community bus services.



Travel behavior also differs by ethnicity, with the reviewed studies showing that minorities are less likely to use the car and more likely to walk and bike. One study in the Netherlands suggested that in general, non-western older adults make fewer trips, travel less by car, and bike more as compared with native Dutch people [37]. In the UK, non-British nationals travel less compared with British nationals [46]. Black older adults are found to travel more, and Asians are found to use transit more than other ethnic groups [64]. The rate of using alternative modes such as taxis and ridesharing services is higher among whites [63,67], whereas racial and ethnic minority groups show a higher level of perceived need for alternative transport services [68].



Income is a strong predictor of defining travel behavior, with increasing income or rise in affordability increasing trip frequency [20], automobility [4,63], and multimodality [63] among older adults. Also, higher income tends to decrease transit use [20,28,40] and the number of short distance trips [62]. High-income older adults are less likely to realize the need for alternative transport [68] as most of them have convenient transport options available to them. High income is also associated with older adults’ possession of a higher knowledge of online ridesharing services [67]. Similarly, employment status is associated with older adults’ travel behavior. Being employed or economically active positively influence multimodality [63], automobility [4,28,39], multiple mobility tool ownership [31], transit use [28,39], number of trips [28,64], trip distance [28,61] and lower amounts of walking or biking [17] of older generations. Similarly, Siren and Haustein (2016) [69] found that retirement causes a decline in car use frequency and total mileage, with a greater impact for men compared to women, most likely due to fewer commute trips after retirement. Higher levels of education are associated with a decreased number of short distance trips [62], increased use of transit [42], and the increased probability of possessing knowledge on online ridesharing [67].



Studies also indicated associations among different aspects of travel behavior. For example, car ownership and holding a driver’s license influences older adults’ use of the car [4,5,20,37,39,46,61]. Also, higher trip frequency is associated with a higher probability of owning a car and holding a driver’s license [31]. On the other hand, transit-pass ownership positively affects the use of all other modes except the car [37]. Transit-pass ownership is also positively associated with less trip making [31]. Having no car and no license decreases the tendency to travel more for discretionary purposes [43]. Bike and transit-pass ownership negatively impact the number of short-distance trips [62], which can be mainly covered by walking.



Young Adults/Millennials: In the case of millennials, the gender gap in travel behavior is disappearing, indicating that the extent of variation in different of aspects of travel behavior between males and females is low compared to the older generation [48,49,54]. Compared to males, young females delay obtaining a driver’s license [29,53,70], own/use automobiles less [48,54,70,71,72], are less multimodal [53,54], and are more likely to use transit [27,53]. Another study found that males are less likely to be drivers and more likely to use active modes and transit [30].



According to Simons et al. (2014) [15], mode choice amongst young adults is largely dependent on vehicle ownership, travel purpose, financial cost associated with the mode, flexibility of the mode, comfort, travel time, and income. Income, employment, and education are important factors in shaping young adults’ travel behavior [71]. It is found that higher socio-economic status (SES) amongst young adults increases driving [57]. Higher income also positively influences holding a valid driver’s license [10,29,55,73,74], driving [75], number of car trips [24], car travel/commute [3,24,47], and car ownership/greater car access [23,54]. Conversely, high income (greater than $20,000) negatively influences transit use [27]. Also, car ownership is found to be low among the young adults who are financially dependent on their parents [23].



Life course may also impact driving behavior, with several studies suggesting that the travel behavior of millennials will change as they go through different transitions in life such as family formation and job change. For example, change in employment status influence the distance travelled by young adults [76]. With the transition from school to employment, an increasing number of trips by car are completed, while fewer trips are made by transit [22]. Furthermore, among young adults, employed young adults are more likely to drive [2,24], hold a driver’s license [55,70,73,74,77], have car access/ownership [23,54], make a greater number of car trips [24], and have higher car travel distance [78]. Higher education positively influences driver’s license possession [55,70,73,74,77] and driving [2,79]. Studentship status shows a positive association with transit use [27,58]. For example, full-time students are less likely to hold a driver’s license [55,73]. In the Greater Toronto Area (GTA), graduate students further delay in obtaining licensure compared to undergraduates [29]. Another study by Nash and Mitra [30] found that almost two-thirds of the post-secondary students in the GTA are dependent on sustainable transport options (i.e., walking, cycling, and transit) for their day-to-day travel.



In terms of young adults’ ethnicity, non-whites and immigrants are more likely to use transit [58]. A similar result is found by Le Vine and Polak [74] where migrants are seen as less likely to possess a driver’s license. Alemi et al. [59] reported that young adults of non-Hispanic origins are more likely to adopt ridesharing services.



As expected, holding a driver’s license or owning a car facilitates car use among young adults [30,47,79]. The number of cars in the household [29,70] and bike ownership [29] are positively associated with driver’s license possession of young adults, indicating multimodality among young adults. Car ownership also decreases the chance of transit-pass ownership [59]. On the other hand, bike ownership facilitates biking and multimodality [30].




5.2. Geography and the Built Environment


How geography and built environment attributes are associated with each generations’ travel behavior are shown in Figure A1. For older adults, factors are mostly associated with their mode choice and trip distance, whereas for young adults, factors are associated with their license-holding status, car ownership, and mode choice.



Older Adults: Neighborhood and built environment characteristics significantly impact older adults’ travel behavior. It is found that compact designs or urban forms such as high dwelling density [28,31,37], high population density [4,20,28,80], high employment density [28], high street density or connectivity [28,64,80], and mixed land use [28,37] stimulate transit-pass ownership, transit use, and walking, as well as short distance trips amongst the older adults. Despite this, older adults are highly car-dependent and Figueroa et al. (2014) [81] reported very little impact of high population density and high accessibility on their car travel or car travel distance.



Neighborhood-level socio-demographic attributes also influence older adults’ travel behavior. Older individuals living in neighborhoods with higher poverty levels usually make a lower number of total trips [64], and a higher number of short-distance trips [62]. Also, they use transit and active transportation modes more compared with those who live in high-income neighborhoods [64]. It is evident that the built environment shapes travel behavior. Physical elements such as the presence of a bus stop [80,82], street lighting [82], facilities within walking distance [36,82] and neighborhood safety/crime level [80,82] influence walking. Having a rail-based transit station nearby increases the likelihood of traveling beyond the neighborhood [62]. However, despite car access and transit availability, which offers an option for long-distance travel, older adults travel (mostly by car or walk) short distances within their neighborhood because of health constraints and reluctance to use transit [17]. The likelihood of traveling (by all modes) within a neighborhood and making short-distance trips increases with the increase in the proportion of residential land use [20] and also, when all necessary shops and services are within the neighborhood [62]. According to the study by Yang et al. (2018) [64], higher walk scores in the neighborhood increase the number of trips, the use of transit, and active transportation. While exploring walking for transport, it is seen that neighborhood walk score weakly influences transport walking among older persons, whereas higher transit score strongly influences active travel [83].



Older adults living in bigger cities are found to have less access to cars but have higher access to transit [43]. Living near public transit also facilitates older adults in fulfilling their leisure travel needs [45]. Fatmi and Habib (2016) [31] revealed that living within 10 km of regional centers increases the likelihood of owning multiple mobility tools, whereas living within 1 km of a highway exit facilitates car ownership. On the other hand, rural older adults make fewer trips [34,64] compared to those who live in urban areas. They are also less likely to use transit [13,64], with the main reason being the lack of transit systems or infrequent service in rural areas. In the case of urban areas, studies showed that urban living, or living in or near transit-oriented developments and CBDs decreases car use [4,38,40], and total distance travelled [20,40,61], and increases transit use [42], walking [80], and the number of short distance trips [38]. Urban areas are usually equipped with multimodal transportation system (e.g., transit, bikeway, sidewalks, etc.) and facilities such as shopping, and recreation are mostly centered within urban areas. Access to alternative modes of transport is also higher in urban areas compared to rural areas. Moreover, being closer to amenities reduces the need for long-distance travel. Similarly, studies have found that the use of transit increases if there is a transit stop near the home [42], and the probability of transit-pass ownership increases with residential locations near subway stations [31]. However, studies revealed that transit is only attractive within a certain distance. Habib (2015) [40], for instance, reported that older adults use transit more within a boundary of 5.35 kilometers of the CBD, with use decreasing after this distance, and lower use potentially associated with the discontinuity of transit infrastructure or less frequent transit services.



Young Adults/Millennials: Amongst millennials, transport mode preference is dependent on the type of land use and location of the home, work, and study, with millennials preferring to live in areas from where work, study, and facilities (e.g., shopping, restaurants) are easily accessible [18], especially by walking, biking or transit [50]. As urban areas offer this kind of mixed land uses, young adults are more willing to live in dense urban areas compared with other generations [18,19,33,71,84]. Young adults living in urban areas are more likely to walk and use transit [3,26,33,57,84], make fewer trips [33,49], have lower rates of automobile access/ownership [3,18,33,70,78], show a lower probability of holding a driver’s license [3,33,70], and are less likely to drive [2,33,57,78,84] as compared to older generations. On the other hand, due to homogenous land-use patterns, rural living encourages possession of a driver’s license [55], car use/driving [26,75,79], and higher driving distance [55]. The study by Nash and Mitra [30] revealed that young adults mostly prefer to live in areas that best suit their transport mode choice. For example, their study showed that active mode users and multimodal young adults are more likely to live in a bike-friendly neighborhood, whereas car users are more likely to live in car-oriented neighborhood or rural communities. Transit users are seen to put importance on transit proximity while selecting their residence [30].



Change in residential location can occur due to professional reasons such as transition into work life, change in income and job, as well as personal reasons such as moving in with a partner, and the birth of a child. This also influences mode change among young adults as found by Busch-Geertsema and Lanzendorf [22], in that the mode change rate is higher (almost double) among movers as compared with non-movers. An increase in income can increase the chance of buying a car and moving to suburban locations. Similarly, change in transit accessibility within residential and job locations and the distance between activity points (e.g., home, job, shopping, and school) increases the chance of mode change among young adults [22]. Young adults’ mode choice also depends on the neighborhood’s street quality, accessibility to facilities, weather, and perceived safety such as secure bike parking [15]. For example, widely spaced road intersections positively influence car ownership [53]. Proximity to public transport options from home increases the likelihood of delaying driver’s license possession [29,74], transit-pass ownership [53] and bike ownership [53]. In addition, the existence of a good-quality and accessible transit service decreases car access [70], and license possession [3,29], and increases the likelihood of commuting by transit [3,58]. The likelihood of using the ridesharing services among young adults is also positively associated with auto accessibility [52,59], urban living, and higher land-use mix [59].



Compared to any other modes, young adults use transit more frequently when it is available and accessible to them [29]. Transit provision is highly correlated with higher density (e.g., population density, urban density)—with higher population density encouraging transit-use and licensure delays [29], and decreased car travel [81]; whereas high employment density in the neighborhood encourages car ownership [53] for young adults. Neighborhood level socio-demographic characteristics such as living in higher income neighborhoods increase the likelihood of owning a driver’s license [32]), driving a car [75], and decreases the likelihood of transit-pass ownership [32]. Poor levels of neighborhood walkability influence early licensure [29] and car commutes [47], whereas higher residential density increases transit commutes [3,58] and decreases the likelihood of driver’s license possession [74].



Location of university/college campuses may also influence young adults’ commute behavior. Suburban campus locations and low multimodal accessibility decrease the number of students walking and increase the number of car commuters, whereas living near a campus reduces car commutes [47]. In the Greater Toronto Area (GTA), living far from the university campus (especially outside the City of Toronto) encourages early licensure [29] and discourages transit-pass ownership [53] and multiple mobility tool ownership [53]. Also, living near a subway station positively influences transit-pass ownership, and living near a highway exit positively influences car ownership and driver’s license possession among young adults in the GTA [32]. In downtown areas, how young individuals possess different mobility tools such as driver’s license, car, or bike, and use transit and active modes of transport is somehow complex and perhaps reflects individuals’ socio-economic status and socio-demographic aspects. For example, the study by Habib et al. [53] indicated that despite having full transit coverage, living in downtown Toronto discourages transit-pass ownership but encourages either possession of a driver’s license (on its own) or possession of a driver’s license and bike ownership together as a composite mobility tool among post-secondary students. According to the authors of the study [53], the quality of bike infrastructure along with easy access to carsharing and bikesharing options and transit facilities within the GTA core (i.e., downtown Toronto) enabled students to be multimodal and not rely on a specific mode for their commute.




5.3. Living Arrangements and Family Life


How different factors such as living arrangements, family life, technology adoption, lifestyle, attitudes, and perceptions towards travel are associated with travel behavior are displayed in Figure A1. Living status (Alone/Married/Partnered) is a strong predictor of the travel behavior of the older generation, whereas, young adults’ travel behavior is mostly associated with whether they are living with parents or not, and the presence of a child. Technology adoption and attitudes towards travel options and the environment are mostly associated with young adults’ travel behavior, whereas perceptions and experiences of travel options are associated with older adults’ travel behavior.



Older adults: Married or partnered older adults are more multimodal (Jones et al. 2018), own multiple travel tools [31], use taxi and ridesharing services more [63,67], and travel less frequently [46,64] compared to single older adults. Also, studies indicated that older adults living with a partner or in multi-person households have a lower amount of unmet leisure travel needs [45]. The authors further explained that perhaps living with more people either decreases the need for outside socialization or increases the number of chances to get a ride. Two studies concluded that older adults who are from a larger household are more likely to make fewer trips [34,46]. Living with others also decreases the probability of walking and using transit, but increases trip distances by car, potentially due to an increase in shared responsibility and a greater need to use a car [28]. On the other hand, the death of a partner can influence mode change, especially from car to transit [13,21].



To meet their travel needs, whether they live alone or not, older adults rely on and get support from friends and family living nearby [43], which is also common in rural settings [14,60]. Those who live alone usually make a higher number of car trips (mostly as a driver) and use transit less [20,42]. Also, having adult children living nearby [42] or someone else who drives them regularly [40] increases the number of car trips (as a passenger) amongst older adults, and decreases their frequency of transit use. Retired older adults are also found to provide informal care to their parents, children, and grandchildren—which again, increases their car use frequency [69]. However, those who are non-drivers and do not have family members living nearby to support them show a higher level of perceived need for alternative transport services [69].



Older adults living in apartments or condos are found to prefer transit when it is more accessible to them [40]. In urban areas with greater transit coverage, those who live alone show a lower probability of owning a driver’s license and car, and a higher probability of owning a transit pass [31].



Young Adults/Millennials: The travel behavior of young adults/millennials is mostly driven by their living arrangements and family life patterns. Living with parents, living in shared accommodation, or being in larger households encourages transit use [24,58] and discourages driving [2,47,55], carpooling [24], and driver’s license possession [29,74]. Nash and Mitra (2018) [30] found that living with parents is positively associated with car and transit use and negatively linked with the active mode use associated with commuting to university, a finding that is potentially related to the suburban/rural location of their parents’ houses, which results in longer commutes. Those who live with parents or are from larger households are also found to own multiple mobility tools [53], although they only use one or two modes for their regular commute [30,53]. On the other hand, living alone, with a partner, roommates, and someone from the same generation increases the likelihood of owning a driver’s license [53], although car ownership is low among the single-person households [54], potentially reflecting a lack of affordability. Compared to those who live with parents, young adults who are partnered/married and/or living with their own child tend to be drivers [75], hold a driver’s license, and drive higher mileage [55]. Also, young adults who are single and not living with parents tend to live in urban areas [33] and those who live in apartments or condos (which are usually in the core of the city) are more likely to delay obtaining a driver’s license [29].



Young women who are living with a partner, have a child, and are looking after a family are less likely to drive and hold a driver’s license compared to those who live with their parents [55]. Young individuals without children are more likely to live where transit is available [19], whereas parenthood decreases the use of transit for day-to-day travel [3,27]. Life events such as marriage, becoming parents, and living with one’s own child influence the modal shift from sustainable transportation options [18], and encourage driving [55], driver’s license holding [3,16,55,70] and car ownership [3,19,70]. The reason could be the change in travel needs due to the family extension, residential relocation, the rise in affordability, and personal preference. However, young adults may still prefer to live in urban areas even after a change in life stage as Sakaria and Stehfest [19] reported that though millennials who are parents are highly likely to buy a car, very few of them are moving to suburbs, which indicates that they are continuing some of their previous travel behaviors.




5.4. Technology Adoption


Older Adults: Relatively few studies explored the relationship between technology use and travel behavior among older adults. According to the studies, mobile phone possession is associated with a higher number of trips, higher distance travelled [20], and higher transit use [42], as well as car use [36]. However, car users tend to have greater access to the internet as compared to transit users [36]. Familiarity with technology is also important for older adults, as trip-making behavior is found to be influenced by the level of familiarity with smartphone technology and online ridesharing services [66].



Young Adults/Millennials: Millennials or young adults are highly technology-oriented and are frequent social media and smartphone users [52,59]. They prefer to use online services instead of traveling [50,77]. To save travel time, they also show preference towards being flexible with respect to activity locations and times by using digital resources [19]. Greater internet or social media use is associated with higher transit use [16,19,24,50,85] as they can use their electronic devices to perform online tasks as well as connect to social media while using transit. Tech-dependent lifestyles also reduce vehicle ownership [3] as well as carpooling [24]. Higher frequency of being engaged in information and communication technology (ICT)-based gaming negatively influences a car purchase, while higher social media usage positively influences millennials’ decision to purchase a car in the future [72]. The study further explained that while being engaged in gaming decreases the intention to travel, the use of social media increases the intention to travel for face-to-face communications and visit new places. On the other hand, the use of online ridesharing services (i.e., Uber/Lyft) reduces walking, biking and transit use [52].



The reasons behind not holding a driver’s license or reduction in driving among young adults could be the reduced need for commuting due to teleworking [51] and online shopping [2]. However, one study showed that those who work from home have higher driving mileage compared to those who work outside but don’t drive to work [55]. This can be supported by the findings of Delbosc and Currie [10,16,73] where the authors mentioned that driving or travel can’t be substituted by e-communication, rather, they encourage face-to-face communication, which eventually increases travel.




5.5. Attitudes Towards and Perceptions of Travel Options and Environment


Older adults: Older adults’ perceptions and experiences of transport modes influence their travel behavior. Studies revealed that satisfaction with a transport mode influences the use of that particular mode [21]. Similar findings are observed for the use of online ridesharing [67]. Even in rural areas, previous experience in using alternative transport modes influence the rate of using alternative transport [14]. How older individuals perceive different aspects of travel, especially distance, can also influence the probability of choosing a transport mode. Findings by Hess (2011) [80] revealed that perception of distance to bus stops influences transit ridership and walking to transit. It is seen that those who perceive distance to facilities from their residence to be short are more likely to walk [82]. The levels of awareness and familiarity of the services also influence the perceived need for and use of alternative transport services [41,68].



Haustein [36] found that a positive attitude towards walking and transit decreases car use. The study also revealed that positive attitude toward cycling increases cycling, and that pro-transit attitudes increase transit use. Attitudes towards different modes may also be dependent on the individual’s travel characteristics, such as driving status. For example, non-drivers show more positive attitudes toward all modes of transport compared to ex-drivers [45]. Another study by Tuokko et al. (2014) [86] suggested that those who have restricted driving show more negative attitudes towards driving, whereas those who have not restricted their driving show positive attitudes towards driving. Interestingly, Rahman et al. [41] found that compared to non-drivers, drivers are more positive about adopting alternative transport modes when they will not be in a condition to drive. Perhaps, non-drivers already have arrangements to fulfill their travel needs.



Young Adults/Millennials: Attitudes play a vital role in shaping young individuals’ travel behavior. Among young adults, those who live downtown or nearby consider the environment, cost saving, convenience, and health impacts while making transportation decisions [19]. Those who are technology oriented, pro-environment, and seek variety in life are more likely to adopt online ridesharing services [59]. Pro-environment attitudes also increase the chance of using active modes and being multimodal [30] and decrease driving [50]. Changing attitudes toward mobility have decreased driving among millennials [2]. However, pro-car attitudes, for example, considering that the car gives independence [22] and safety compared to other modes [30] strongly influence the use of a car. Lavieri et al. [3] revealed that pro-car attitudes positively impact car ownership, while pro-environment attitudes negatively impact car ownership. Following a sustainable lifestyle and using sustainable modes while in university reduces the probability of mode change in work life [22]. On the other hand, young adults seem to be more flexible in their attitudes toward travel modes than previous generations as they are ready to adopt modes that best suit their purpose [18]. To them, owning a car is not a symbol of luxury, but a symbol of adulthood and maturity instead [16]. However, attitudes towards the previous mode (i.e., feeling restricted in using transit, walking, and biking) significantly impact mode change while transitioning to employment from studentship [22]. Also, the experience of using a particular mode earlier in life may influence travel behavior in the future as evidenced by Muromachi [72], who revealed that travel to school by bike positively influenced ownership intentions, and travel by rail negatively influenced the intention to buy a car in future [72]. Also, those who consider car as a less attractive product show a lower likelihood of buying a car in future [72].





6. Future Research Prospects


It is beyond the scope of this study to propose a comprehensive research agenda, but several future research directions can be drawn from this literature review. Consequently, this study recommends the following six topics that require further investigation.



First, for both generations, there is a need to explore the combined and separate effects of how multiple factors impact travel behavior. Although studies on travel behavior widely recognize its relationship with socio-demographic and built environment characteristics, it is not yet well-established how living arrangements, attitudes and perceptions, and use of technology influence travel behavior. Significant differences may exist between each generation’s lifestyles, living arrangements and attitudinal factors, which should be incorporated in future travel behavior studies. Additionally, further thoughts and analysis are needed to explain the complex inter-relationships among associated factors and travel behaviors.



Second, residential location and its association with the stages of life events should be explored to understand the change in travel behaviors of different generations over time. Individuals make travel decisions (particularly commuter routes) based on their residential as well as work locations. Important research questions to be explored include: What differences exist between urban and rural older adults in fulfilling their travel demand(s)? Do retirement, financial strain, living alone, not being able to drive, and having no transport support from friends and family influence residential relocation for travel? Are there any intentions to move near services or transit facilities when they are no longer able to drive?



On the other hand, for millennials, changes in life events (i.e., change in household composition or employment) can result in a change in residential location as well as travel patterns. Though the presence of children influences travel behavior, the number of children per household in developed countries is declining. Even after changes in life stages, millennials or young adults may like to stay in urban areas because of lifestyle preferences. For those who are living with their parents, residential location type (urban/rural) can be the same for many of them, as they are already living in suburban/rural areas. In the future, they may continue some of their current travel habits even after owning a car and may not follow the same car-dependent lifestyles of the previous generation. Future research should explore how life cycle influences travel choices, with questions including whether young adults will continue their travel behavior (and especially their use of public transit) as they age and progress through the different stages of the life cycle, and whether there will be any change in preference for residential location type because of life-stage change and to what extent.



Third, the employment and economic status of both generations should be taken into account as transportation choice is highly correlated with economic forces [23]. Compared with the previous generation, the average age that young adults join the workforce is higher than for older generations, with younger adults more likely to work part time and to continue schooling to a later age [10,73]. Furthermore, older generations may continue to work even after the typical retirement age to remain active or to avoid financial burden. Future research should investigate these key questions: What is the role of economic forces in shaping each generation’s travel behavior? How will it evolve in future? Will being employed after retirement age impact older adults travel behavior? What changes in travel patterns (especially in commuting) are expected if there is a change in employment and income conditions of the young generation? Does change in fuel price impact automobility? How do changes in insurance policy, parking policy, and driving laws impact travel behavior?



Fourth, health-related attitudes such as health-consciousness and preferences for active transportation choices may impact individuals’ travel behavior, especially mode choice. More evidence is needed on how perception and experience of transportation options influence the current and future travel behavior of each generation. Important questions to be answered through future research include: What role do transport-related attitudes play in shaping travel behavior? Does health consciousness impact mode choice? Will perceptions and attitudes towards travel options change as generations age? How and to what extent do changing attitudes impact travel behavior?



Fifth, research is needed on the role of technology adoption in shaping each generation’s travel behavior. Among older adults, the level of technology adoption as well as using online services are very low, although the familiarity with technological solutions is increasing [66]. Future research should investigate the emerging trends in travel behavior as a result of technology adoption. Shared mobility options and their impact on each generation’s travel patterns need to be explored further. Research questions to be addressed include: To what extent are emerging technologies influencing travel behavior? How do different shared-mobility options influence the travel behavior of young adults? Will older adults adopt shared-mobility options, especially online ridesharing and carsharing to fulfill their travel demands? What are the challenges to overcome to make formal ridesharing a viable alternative transport option for older adults when they are no longer able to drive?



Sixth, neither the older nor the younger generations are homogenous. To consider intra-generational heterogeneity, researchers should disaggregate different generations as much as possible based on their unique features. Haustein and Hunecke [87] discussed different segmentation approaches for travel behavior analysis and suggested that individuals can be segregated based on their travel behavior, socio-demographic characteristics, geographic location, life stages, lifestyles, and attitudes. For example, older adults can be divided into sub-groups by significant age-related mobility events, such as reaching the age of 80 in Ontario, Canada, when older adults are required to renew their license every two years. Large datasets and/or big data would be more useful to apply segmentation approaches as it will scale-up the sample size and thus, the statistical power of the sub-groups. The key question to be explored is whether the travel behavior of different generations varies across sub-groups based on different attributes.




7. Conclusions


Based on the recent evidence from developed countries, this study summarizes the travel trends among young and older adults. Seventy-eight studies were explored to document the factors that influence the unique travel characteristics of each generation. Associated factors of travel behavior are divided into five themes: personal attributes, geography and built environment, living arrangements and family life, technology adoption, and perceptions and attitudes towards travel options and environment. Travel aspects that are focused on in the reviewed literature are mode choice, trip distance, trip frequency, use of alternative transport, ridesharing, and, mobility tool ownership: driving license, car, bike, and transit pass. Based on the reviewed literature, it can be concluded that differences exist between generations in terms of travel behavior and the factors that influence their travel characteristics. However, this review only explored the direct effects of the factors on the travel behavior of older and young adults.



This study also highlighted future research directions. To address those research challenges, both quantitative and qualitative research methods can be applied. For travel behavior analysis, interactions between socio-demographic, locational characteristics, life stages, and attitudes should not be ignored. There is a need to explore the complex relationships between travel characteristics and associated factors. Some of the reviewed studies recommend the use of more advanced research methods, such as Structural Equation Models (SEM) to address the complex causality between variables. Qualitative methods such as focus group discussion and the case-study approach will be useful to investigate the underlying theory behind those complicated relationships. This study also found the need for longitudinal data to explore the changes across generations. Lastly, to implement target group-specific interventions, individuals of different generations should be segmented into different groups based on a combined consideration of socio-demographic characteristics, geographical and built environment related variations, living arrangements, and attitudes, which will reduce the complexities and heterogeneity within the target generation.
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Table A1. Summary of the 78 Reviewed Studies.
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	Reviewed Study
	Document Type
	Data Used
	Method
	Country of the Study
	Age Group Considered
	Focused Topic/Dependent Variable





	Ahern and Hine (2012) [13]
	Journal paper
	Qualitative
	Focus group
	UK
	65 and over
	Car use among older adults, Use of community transport service, type of trips/trip purpose



	Alemi et al. (2018) [59]
	Journal paper
	California Millennials Dataset 2015
	Descriptive, binary logit model
	US
	Millennials: 18– 34; Generation X: 35–50
	Adoption of on-demand ride services among millennials and generation X



	Axhausen (2013) [71]
	Report
	Quantitative, multiple data sources
	Descriptive analysis
	Germany and Britain
	Born in 80s and 90s
	Automobile ownership, licensing, mileage



	Bailey et al. (2015) [51]
	Report
	Quantitative, online survey, licensing data by VicRoads
	Descriptive analysis
	Australia
	18–29
	Reasons behind not holding a driving license



	Bardazzi and Pazienza (2018) [44]
	Journal paper
	Quantitative, Household Budget Survey 1997–2013, Panel data
	Tobit model
	Italy
	Different cohorts
	Lifecycle and generational effects on transport-related energy use, dependent variables— Choosing private transport, and level of fuel expenditure per adult



	Barnes et al. (2016) [83]
	Journal paper
	Quantitative, CCHS (Canadian Community Health Survey) Healthy Aging Cycle (2008/2009)
	Logistic regression
	Canada
	45 and over
	Association between walk score, transit score, transit use, transport walking—whether associations differ across age groups and retirement status



	Berg et al. (2014) [17]
	Journal paper
	Qualitative (case studies) and travel diaries
	Content analysis
	Sweden
	61–67
	After transition to retirement, how mobility is influenced by individual, social, and geographical contexts



	Berrington and Mikolai (2014) [55]
	Report
	Quantitative, UK household study
	Descriptive analysis, regression analysis
	UK
	17–34
	Young adults’ license holding, driving mileage



	Blumenberg et al. (2012) [24]
	Report
	Quantitative, National Household Travel Surveys
	Descriptive, structural equiation model
	US
	15–26
	Travel behavior of young adults—pseudo cohorts



	Blumenberg et al. (2015) [33]
	Report
	Quantitative, National Household Travel Surveys
	Descriptive, factor analysis, cluster analysis
	US
	20–34
	Millennials’ travel behavior at different geographic settings



	Blumenberg et al. (2016) [76]
	Journal paper
	Quantitative, 1990 Nationwide Personal Travel Survey, 2001 and 2009 National Household Data
	Descriptive, multi-variate model
	US
	Different age groups
	Factors behind young adults’ decline in travel



	Böcker et al. (2017) [37]
	Journal paper
	Quantitative, Travel diary of six days
	Zero inflated negative binomial regression models, multinomial logit model
	Netherland
	65 and over
	Seniors’ and non-seniors’ trip frequency and mode choice



	Boschmann and Brady (2013) [38]
	Journal paper
	Quantitative, 2009 Travel Count Survey
	Descriptive, logistic and OLS (Ordinary least squares) regression
	US
	60 and over
	Seniors’ travel behavior-trips, mode choice, distance, purpose



	Brown et al. (2016) [58]
	Journal paper
	Quantitative, 2001 and 2009 NHTS—cross-sectional dataset
	Descriptive, regression analysis
	US
	Different birth cohorts
	Transit use among youth



	Buehler and Nobis, 2010 [4]
	Conference paper
	Quantitative, national travel surveys 1982/83 and 2001/02—cohort analysis
	Descriptive, logistics regression
	US and Germany
	65 and over
	Car use among elderly



	Busch-Geertsema and Lanzendorf (2017) [22]
	Journal paper
	Quantitative, online three-wave panel study
	Descritive, binary logit
	Germany
	University students
	Mode choice behavior of millennials



	Buys et al. (2012) [5]
	Journal paper
	Qualitative and quantitative
	Thematic approach
	Australia
	55 and over
	Transit and car dependency of older adults



	Circella et al. (2017) [52]
	Conference paper
	Quantitative, California Millennials Dataset
	Descriptive
	US
	18–34
	Millennials’ travel behavior



	Corran et al. (2018) [46]
	Journal paper
	Quantitative, cross-sectional survey
	Logistic regression
	UK
	Different age groups
	Factors influencing elderly people’s non-travel



	Davis et al. (2012) [50]
	Report
	Quantitative, National Household Travel Survey 2001 and 2009
	Descriptive analysis
	USA
	16–34
	Decline in driving among young adults



	De Paepe et al. (2018) [79]
	Journal paper
	Quantitative, cross-sectional survey
	Hierarchical logistic regression
	Belgium
	University students
	Mode choice for particular activities



	Delbosc and Currie (2013) [73]
	Journal paper
	Quantitative, travel survey data 1994, 1999, 2007, and 2009
	Descriptive analysis, binary logistic regression
	Australia
	18–30
	License holding of young adults



	Delbosc and Currie (2014) [16]
	Journal paper
	Qualitative
	Online focus group
	Australia
	17–23
	Attitudes toward cars and licensing



	Delbosc and Nakanishi (2017) [18]
	Journal paper
	Qualitative
	Semi-structured interview
	Australia
	18–30
	Interaction between life course and mobility preference, and attitudes toward cars of millennials



	Fatmi and Habib (2016) [31]
	Journal paper
	Quantitative, 2006 Transportation Tomorrow Survey
	Latent segmentation-based logit model
	Canada
	65 and over
	Ownership of multiple mobility tools— segments based on frequent trip makers and non-trip makers



	Fatmi et al. (2014) [32]
	Journal paper
	Quantitative, 2006 Transportation Tomorrow Survey
	Latent class logit model
	Canada
	17–19
	Mobility tool ownership among youths



	Figueroa et al. (2014) [81]
	Journal paper
	Quantitative, Danish National Travel Survey 2006-2011
	Probit model, ordinary least square model
	Denmark
	Different age groups
	How built environment is correlated with the travel patterns of different generations



	Fordham et al. (2017) [25]
	Journal paper
	Quantitative, O-D survey 1998, 2003, 2008, 2013
	Pseudocohort analysis
	Canada
	50 and over
	Public transit use among seniors



	Giesel and Kohler (2015) [62]
	Journal paper
	Quantitative, Mobility in Germany 2008 survey
	Logistic regression, descriptive analysis
	Germany
	65 and over
	Elderly people’s daily travel, factors influencing daily short-distance travel (traveling locally)



	Habib (2015) [40]
	Journal paper
	Quantitative, NCR’s 2011 Household Travel Survey
	Utility theoretic joint model
	Canada
	65 and over
	Mode choice and travel distance of older people



	Habib (2018) [29]
	Journal paper
	Quantitative, travel survey of four universities in GTA
	Hazard-based duration model
	Canada
	University students
	Age of acquiring driving license, choice of not acquiring a driving license



	Habib et al. (2018) [53]
	Journal paper
	Quantitative, 2015 travel survey of four universities in GTA
	Cross-nested logit model
	Canada
	University students
	Choice of owning basic mobility tools (driver’s license, car, transit pass, bike) or combination of basic tools



	Hanson and Hildebrand (2011) [60]
	Journal paper
	Quantitative, cross-sectional
	Descriptive analysis
	Canada
	54–92
	Can rural drivers meet their travel needs without a car?



	Haustein (2011) [36]
	Journal paper
	Quantitative, cross-sectional survey
	Linear and ordinal regression analysis, cluster analysis
	Germany
	60 and over
	Older adults’ mobility by different segments



	Haustein and Siren (2014) [45]
	Journal paper
	Quantitative, telephone survey of 863 individuals
	Descriptive analysis, ordinal regression
	Denmark
	Born in 1939/40
	Amount of unmet mobility needs—used different segments of drivers.



	Hess (2011) [80]
	Journal paper
	Quantitative
	Descriptive analysis
	US
	60 and over
	How perception of distance to bus stops influence walking to bus stops among older adults



	Hjorthol (2012) [43]
	Journal paper
	Quantitative, Norwegian nationwide survey of activities and daily mobilities, 2010
	Descriptive, logistic regression
	Norway
	67 and over
	Older adults’ mobility needs



	Hjorthol (2016) [70]
	Journal paper
	Quantitative, Norwegian National Travel Survey data from 1985 to 2009, cross-sectional
	Logistic regression, cohort analysis
	Norway
	18–25
	Holding a driving license, access to a car



	Hjorthol et al. (2010) [65]
	Journal paper
	Quantitative, National Travel Survey from 1984 to 2006, cross-sectional
	Cohort analysis
	Norway, Sweden, Denmark
	40–84
	Holding a driving license, access to a car



	Jones et al. (2018) [63]
	Journal paper
	Quantitative, cross-sectional data, longitudinal research on aging drivers cohort study
	Logistic regression
	US
	65–79
	Driving distance by different modes, number of alternate transport sources rather than self-driving among older drivers



	Klein and Smart (2017) [23]
	Journal paper
	Quantitative, panel study, panel study of income dynamics
	Poission panel regression: random effect model, fixed effects model
	US
	Born in 80s and 90s
	Car ownership, car access



	Kroesen and Handy (2015) [85]
	Journal paper
	Quantitative, cross-sectional, LISS (Longitudinal Internet studies for the Social Sciences) panel data—used 2013 data
	Linear regression
	Denmark
	30 or younger, and above 30
	Attitudes toward car, attitudes toward public transport



	Kuhnimhof et al. (2011) [48]
	Journal paper
	Quantitative, National Travel Survey from 1970 to 2013, cross-sectional
	Descriptive analysis
	Germany and Britain
	Young population of different birth cohorts
	Car ownership, distance, multimodality



	Kuhnimhof et al. (2012) [54]
	Journal paper
	Quantitative, German Mobility Panel, German Income and Expenditure Survey for 1998 and 2008, time series data
	Logistic regression, descriptive analysis
	Germany
	18–34
	Car ownership, driving distance



	Kuhnimhof et al. (2012) [78]
	Journal paper
	Quantitative, National Travel Survey
	Descriptive analysis
	Germany, France, Britain, Japan, Norway, US
	17–29 of different decades
	Driver’s license, car ownership, distance



	Kuhnimhof et al. (2012) [49]
	Journal paper
	Quantitative, National Travel Survey, 2002 and 2008
	Descriptive analysis, multilevel regression
	Germany
	18–29
	Driver’s license, car ownership, distance



	Lavieri et al. (2017) [3]
	Journal paper
	Quantitative, 2014 Mobility Attitudes Survey, cross-sectional
	Structural equation model
	US
	18–33
	Mode of transport, driver’s license holding, vehicle ownership



	Le Vine and Polak (2014) [74]
	Journal paper
	Quantitative, 2010 British national travel Surveys
	Logistic regression
	UK
	17–29
	License holding



	Leistner and Steiner (2017) [66]
	Journal paper
	Quantitative, cross-sectional data
	Descriptive
	US
	60 and over
	Older adults’ dynamic ridesharing—ridesharing has the potential to increase mobility and accessibility



	Licaj et al. (2012) [75]
	Journal Paper
	Quantitative, 2005 -2006 Household Travel Survey
	Logistics regression
	France
	16–24
	Relationship between driving and socio-economic and geographical factors



	Mattson (2012) [34]
	Report
	Quantitative, National Travel Survey of 2001 and 2010
	Binary logit model, negative binomial logit model, cluster analysis
	US
	65 and over
	Frequency of driving and number of trips



	McDonald (2015) [2]
	Journal paper
	Quantitative, NTS of multiple years
	Regression analysis, descriptive analysis
	US
	19–42
	Daily automobile mileage



	Melia et al. (2018) [84]
	Journal paper
	Quantitative, NTS 2001 and 2011
	Regression analysis— fractional logit model
	UK
	16–34
	Driving frequency, public transport use frequency



	Mifsud et al. (2017) [39]
	Journal paper
	Quantitative, cross-sectional survey
	Descriptive, regression analysis
	Malta
	60 and over
	Status of driving, public transport use



	Mollenkopf et al. (2011) [21]
	Journal paper
	Mixed method—quantitative and qualitative, longitudinal study—1995, 2000, 2005
	Descriptive analysis, semi-structured interview, content analysis
	Germany
	55 or over
	Older adults’ perceptions of out-of-home mobility



	Moniruzzaman et al. (2013) [28]
	Journal paper
	Quantitative, Montreal’s Household Travel Survey 2008
	Joint discrete-continuous model, hazard based model
	Canada
	55 and over
	Mode choice—walking, transit; trip length—car, walking, transit



	Muromachi (2017) [72]
	Journal paper
	Quantitative, cross-sectional survey
	Ordered probit model, descriptive analysis
	Japan
	18–26, university students
	Intention to purchase a car in future,



	Nash and Mitra (2018) [30]
	Conference paper
	Quantitative, cross-sectional, segmentation
	Latent class logit model
	Canada
	University students
	University students’ travel behavior including attitudes, and lifestyle



	Newbold and Scott (2017) [26]
	Journal paper
	Quantitative, General Social Survey 1998, 2005, 2010
	Descriptive analysis
	Canada
	Different cohorts
	Licensure rate, mode choice



	Newbold and Scott (2018) [27]
	Journal paper
	Quantitative, General Social Survey 1998, 2005, 2010
	Descriptive analysis, logistic regression
	Canada
	Different cohorts
	Mode choice, determinants of transit use



	Rahman et al. (2016) [41]
	Journal paper
	Quantitative, cross-sectional, nationwide survey
	Descriptive analysis, ordered logit model
	US
	65 or over
	Older adults’ alternative transportation preferences



	Sakaria and Stehfest (2013) [19]
	Report
	Qualitative (telephone survey) and quantitative (online survey)
	Descriptive
	US
	18–34
	Millennials’ lifestyle, attitudes and decision-making process related to daily travel
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Figure A1. Association between Travel Behavior and Different Factors. 
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Figure A2. Stages of the Literature Search and Retrieval Process. 
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