

  applsci-11-00522




applsci-11-00522







Appl. Sci. 2021, 11(2), 522; doi:10.3390/app11020522




Article



Mobility Patterns of Students: Evidence from Tricity Area, Poland



Agnieszka Szmelter-Jarosz *[image: Orcid] and Michał Suchanek[image: Orcid]





Faculty of Economics, University of Gdańsk, Armii Krajowej 119/121, 81-824 Sopot, Poland









*



Correspondence: a.szmelter@ug.edu.pl







Received: 15 November 2020 / Accepted: 4 January 2021 / Published: 7 January 2021



Abstract

:

Generational change is one of the vital socioeconomic forces affecting the global economic environment. In many studies, the youngest generations are presented as the ones changing the market trends. This can also be observed in areas of travel demand and mobility patterns. However, research on those topics in many countries, for many societies, is scarce. This study aimed to examine the travel behavior of Polish young adults, namely students living in the Tricity area. Factor analysis and ANOVA were used to analyze the data gathered via an online survey assessing the characteristics of mobility patterns of students born between 1981 and 1999. Factor analysis allowed grouping the attitudes towards traveling among those young adults (Y Generation, Y’s, Y Gen). Three factors were identified, and they were associated with luxury and self-expression, freedom and comfort, safety and environmental friendliness. The driver’s characteristics were the least consistent with the classic image of typical Y’s, and those using the active commute—the most. In turn, the largest group were people using public transport, which partially presented convergent opinions with drivers and users of the active commute. It turned out that the car drivers, active commuters and respondents utilizing public transport differed not only in their behavior and presentation of Y Gen characteristics but also in their attitude towards categories such as comfort, desire for luxury, economy or ecology. This study is a complex analysis of the mobility patterns of students in the Tricity area. It presents the set of variables influencing the travel demand of the chosen age group. The study also compares the presented travel choices with those declared by representatives of other nations. Finally, it indicates the next research problems to be addressed in future research.
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1. Introduction


A group of various socioeconomic trends, including the generational transition, causes changes in the global economic environment. According to Strauss-Howe generational theory [1], there are recurring generational cycles, which change the priorities of societies in various world regions. The differences in this matter also relate to mobility patterns, which are a result of those changing priorities but are also forces in the social and physical environment [2,3,4].



In the literature, both the Y Generation and mobility patterns are called in many different ways, which causes ambiguities in defining the state-of-the-art in the discussed topic. Mobility patterns are described as mobility choices [5], travel choices [6], travel demand [7,8,9]. In the identified literature, the Y Generation is called “tech-savvy consumers” [6,10], “millennials” or “millennial generation” [11,12,13,14], “next-generation” [3], “digital generation” or “digital natives” [15], “generation of flip-flops and iPods” [14,16], “Internet aboriginals” [17], “click generation” and “echo boomers” [14]. This study combines all of the available approaches, unifies and organizes them to build a coherent picture of the generation as a basis for further analysis.



According to Howe and Strauss (1991), the millennials (Y’s, Y Gens) are open, optimistic, rational, cooperative team players and rule followers. In comparison with the older generations, Y’s are more positive, less, e.g., focused on environmental issues and believing in collective power. On the other hand, they have elevated expectations and want to have everything they desire [18]. They are not attached to money or property [19,20]. Those are the reasons for the quick adaptation of the sharing economy services within this group. Y Generation will probably play a predominant role in the global market in the next years [21] because of their growing purchasing power. Due to their specific attitudes and behavior, they constitute an interesting object of mobility research, especially in urban areas [22,23].



Despite the wide range of research papers and market analyses on mobility patterns or choices, the research in those areas was scarce for Poland, including Tricity. Therefore, this study can partially fill this gap and present the topic from a different perspective, starting a scientific discussion and be a paper for further analysis and a basis for comparisons with subsequent studies. Moreover, it can help the policymakers verify their policies and tools for monitoring the travels of young people and addressing their needs. However, we leave it for judgment to the readers of the article.



Therefore, the main aim of the paper is to examine the mobility patterns of Polish young adults, to be more specific—students in the Tricity area, taking into consideration their choices of the transport mode (car, public transport, active transport). To address this problem, we designed a survey questionnaire based on literature review results and implemented the statistical analysis to expand the survey results. This approach allowed us to identify the main characteristics of mobility patterns. This study, in turn, is aimed at being a base for the subsequent studies.



The paper is structured as follows: First, the literature review results are presented to describe the state-of-the-art being a basis for the online survey carried out in the Tricity area in November and December 2018. The review results justified the design of the questionnaire. The next part presents the methods used to gather and analyze the data. The results section explores mobility patterns of the surveyed Polish students, taking into account, e.g., gender differences and a range of reasons, priorities and choices of young adults. The next part contains a discussion and comparison of our study and those presented in the literature review. The last section concludes the paper, presents its limitations and indicates the future research directions and plans.




2. Literature Review


2.1. Method


The literature review section was prepared with the use of the approach of Tranfield, Denyer and Smart [24], a systematic review of literature sources for socioeconomic research to identify the characteristics of the travel behavior of representatives of the Polish Y Generation (people born between 1981 and 1999). The Boolean logic and Buldeo Rai et al. approach [25] were used to search the sources in one round and refine them (see Table 1). The literature review allowed for the identification of the characteristics of the Y Generation’s mobility patterns and thus—was the basis for constructing the survey questionnaire (see Section 3.1). Finally, 10 of 12 initially indicated search engines and 34 of 58 papers were included in the literature review.



During the procedure, some literature sources were eliminated because of non-compatibility, with the main aim of this study. In the case of others, research results were only partially included in the review. Those were related to analyzing the mobility of the Z generation (people born after 2000) [2], mobility-as-a-service [26], only for single young adults [27], but mostly to work mobility [14,28] tourism [15,17,18,29,30,31,32].




2.2. Results


Examining cohort-specific mobility patterns is a popular area of research. They are related to the general characteristics of lifestyle and vary over time, so usually, every ten years, new research results can be offered to verify the previous mobility trends for the particular generations. The lifestyle of people is also changing—they live longer, are healthier, better educated, and that is why they report demand for specific mobility services than the ones indicated for people over 50 years old and people younger than 30 years old [10]. Hopkins [33] stated the mobility of young adults is still under-researched. Delbosc and Nakanishi think the opposite—that there is an explosion for examining the millennial generation’s travel behavior in the last few years [34]. The research toolkit used for this research is very rich and based on different fields of knowledge. In the defined literature, researchers used the theory of planned behavior [35,36,37], social cognitive theory [38,39], energy cultures framework approach [11,33], and socioecological models described by Sigurdardottir et al. [22] to explain the mobility choices of young adults. A popular method in the e-mobility area was life cycle assessment [40].



Most of the generational mobility studies were made with use of surveys [41,42], interviews [33,43], travel diaries [44] and observations [42,45]. This way, the primary data can be obtained directly from the respondents and voices of different groups of customers become known. Especially interview is treated not as a stand-alone method, but usually supplementary to surveys or observations [46]. Lately, using the data from IT providers whose applications are installed on mobile devices [47] is a very popular source of data.



Similarly, methods for data analysis can be divided into a few parts. The widest group of methods concern the multicriteria methods like best-worst method (BWM) [48], PROMETHEE (Preference Ranking Organisation METHod for Enrichment Evaluations) [49], ELECTRE (Elimination Et Choin Traduisant la Realite) [50], DEMATEL (DEcision MAking Trial and Evaluation Laboratory) [51], AHP (Analytical Hierarchy Process), ANP (Analytic Network Process) [50], fuzzy methods [52] and many others. The methods other than multicriteria ones usually cover a large number of statistical analysis approaches like cluster analysis [53], nonparametric tests [54], ANOVA (Analysis of Variance) [55], factor analysis [56]. There is also a wide range of studies using qualitative methods [43,57,58].



Mobility patterns change over the life course. The number of vehicle kilometers traveled (VKT) is peaking at the age of 30–39 and is then decreasing. In general, women aged 18–30 are significantly more mobile than their men counterparts [59]. They are more likely to choose active transport modes and public transport [60]. In the older cohorts, the gender gap is still visible. Therefore, low mobility applies to young men. According to Tilley and Houston [59], when women are in a relationship, their mobility decreases. On the other hand, an important factor in this aspect is raising children—women having at least one child are making more and shorter trips than non-mothers. Another direction of research is taking into consideration the matter of residential choices [61] because, in many societies, Y’s choose dense urban areas [10,20,62] to live in and have access to many facilities they need [6,16,37,63]. However, it also depends on their life course stage [62]—having children causes changing the residential choice for suburban areas (because of lower real estate prices).



Special attention in examining the mobility patterns should be paid to the power of habits, including imitating family members and friends. In this field, habits were analyzed in the literature regarding mobility [64] as a whole and micromobility (e.g., cycling, skateboarding) [65]. Haustein et al. argued that habits are, together with social and personal norms, the most significant variables creating mobility patterns [66]. They influence the mobility behavior, opinions and attitudes of an individual. In this regard, they define habits as follows: “theory of habit is that people do what they do not only because they intend to or feel morally obliged to do it but also because they successfully did it before in similar situations.” [66] A very similar approach to defining habit is presented by Tsafarakis et al. [64].



Why is the Y Generation (Y Gen) so specific and needs to be verified separately in the area of mobility? First of all, the Y Gen is perceived and—according to the empirical research—defined as less likely to learn to drive [12,43,63], to own cars (more willing to share a car than buy one) and to drive, in the same time being sustainable and focused on reducing greenhouse gas emissions [9,11]. According to the research of Circella et al. Y Gens compared with the X Generation, are two times more likely to ride a bike, three times more likely to use Uber or Lyft and five times more likely to take a work or school shuttle [10], but still, those are not big numbers—3.5% Y’s would like to ride a bike, 1.2% to use sharing economy solutions and 3.9% would use a shuttle [63]. The full literature review until 2014 was made by Hopkins and Stephenson [11] and indicated those characteristics valid for USA, Canada, UK, Sweden, Norway, South Korea, Japan, Australia, Switzerland, Spain and Netherlands. A very detailed description of the available research results about Y Gen mobility was also made by Circella et al. [63].



Another characteristic of the Y Generation’s mobility is a high tendency to use many modes of transport (multimodality). This trend is developing because of the undisturbed access to real-time information about timetables by using mobile applications [67,68,69]. However, the young couples with children still prefer car mobility, so the growing importance of multimodality and so-called soft modes occurs for young adults without children, both single and in a relationship [9]. Car-oriented mobility is peaking when child-bearing and declining into retirement [34]. The mobility biographies (mobility behavior related to the stage of the life course) would also be helpful to create the transport market offer, especially sharing economy services [70,71]. What is more, having children pushes young people towards car-oriented mobility patterns, and later, when they are older, they keep having the same priorities and habits in the mobility area [34]. Changing mobility over the life course became a popular direction of research.



The analysis of mobility patterns concerns the following stages over the life course: leaving home, completing the education, entering the workforce, getting married (or being in a long-term relationship), having children, leaving home by children and retirement [29,34,66,72,73,74,75]. Apart from the last two mentioned phases, all the others may concern the Y Gen representatives. However, their life course changes very fast (they leave home, then after a few years get married, after some time they decide to have children, etc.). Therefore, dividing the Y Gen mobility studies into smaller age groups is fully justified. Different mobility patterns can be observed for teenagers [73], the middle Y’s [7] and the oldest ones [63].



All those explanations of reasons for changes in mobility patterns of young people must include local and national context, also in the cultural and regional dimension. Different results were obtained for Germany [9,53,66,70], United Kingdom [7,59,67], Netherlands [4], Belgium [60], Denmark [22,61], Finland [20], Spain [37], Greece [73], Australia [12,34], New Zealand [33] than for Canada [27,62,69], USA [6,10,16,63,68,72,74,75,76], Ghana [29] and other countries in combined research [21,77].





3. Research Method


3.1. Survey Method


The aim of the survey was to examine the mobility patterns of Polish young adults, but also compare their attitudes to those identified in the literature, mainly presenting the patterns of the same cohort in other countries. At the time of carrying out the survey, there were no data about mobility patterns for Polish society—no national travel survey was made for this country.



The survey had 23 questions about general opinions and attitudes of Ys (to verify if they present similar general characteristics to Ys in other societies) and current transport choices. Many researchers agree that it is the attitude towards the car, not its ownership, which is the most significant aspect of transport attitudes in general. A car, in this sense, is not only a means of transport but an artifact of a generation (mostly for Baby Boomers), an object defining or even enhancing social status [78,79,80]. Residuals of this attitude are still visible, and the goal of the study was to verify the intensity of this attitude and verify if it affects the current transport decisions. This is why these attitudes were collected in regards to the car and not other means of transport and a car was a point of interest of many questions.



The questionnaire was divided into survey items about general opinions and behaviors, transport behavior and demographical items. It was based on a couple of papers (for some—on available questionnaires, for some—only research results tables) [4,9,11,43,77,81] and contained closed (dominating), open and semi-open questions, 5 or 10-point scale questions, disjunctive and conjunctive questions regarding attitudes, behaviors and opinions. Although the 5-point scale is accepted and widely used in research, a 10-point Likert scale was required for measuring the opinions of respondents. Using the end-defined wide scale is justified in urban studies by Cummin and Gullone [82] and was accepted as a reliable source for statistical analysis [83]. It is more sensitive to differences in opinions or behaviors of different respondents and possible to be turned into a 5-point scale if needed.



Filtering questions aimed to define groups of young adults with particular attitudes and choices. To validate and verify the proposed questionnaire, a pilot study was carried out among students born in 1997 (42 students). Then, the questionnaire was corrected according to the pilot group’s comments. Those improvements included clarification of three questions: about the characteristics of the Y Generation, about the characteristics of car and place of living. Some of the sentences and statements in the primary questionnaire in those questions were not perceived by pilot group members as easy to understand. After amendments and validation, the URL link of the survey was made available for potential respondents, young adults studying at universities in the Tricity area.



The mentioned participants group was recruited with the use of a purposive strategy [84,85] based on the inclusion criteria that the participant should be born between 1981 and 1999, be a Polish citizen and a student of a university located in the Tricity area. Because usually, the return ratio is very low, to increase the number of participants and database needed to verify the research hypotheses, a snowball sampling method [86,87], a nonprobability approach was applied. The URL link was shared on social media to increase the probability of reaching more respondents. According to Polish data for territorial units, the population of students in 2018 in the Tricity area was 78,120 people, including 45,393 women (58.11%) and 32,727 men (41.89%) [88].



Finally, 306 people took part in the survey; 304 filled questionnaires were valid for further analysis. The collected research sample is similar to the population in terms of gender, personal status and age structure. In addition, due to the very nature of the sampling method, the occupancy is in line with the overall assumed population. Aggregated details for the research sample are presented in Table 2. It lasted an average of 13.8 min with a median value of 14.2 min and ranging from 9 to 43 min.



The authors were aware that reaching a random sample group was difficult to implement in such kind of study. However, the structure of respondents in the survey is similar to that of the population (61.84% women, 38.15% men). Even if research results cannot be extrapolated to the entire population, they provide essential information on the transport preferences of young adults in the studied area.




3.2. Data Analysis


The respondents were asked to declare whether they agree or disagree with several general statements defining Generation Y [3,4,5,11,16,21,31,33,43,70]. These statements are presented in Table 3, along with a percentage of respondents agreeing with them. All of the following data analysis was carried out using Dell Statistica 13 software.



Most of the respondents agree with the statements considered as specific for Ys, especially the ones connected with being open to other people, being online, caring about flexibility and looking for pleasure in professional career and work as well as in everyday life. The statements, which seemed to raise the most controversy, were the ones about preferring to call someone instead of meeting them face-to-face and the ones on thinking older generations do not understand the world and fun is a priority in life. Based on the analysis of reliability (Cronbach’s alpha = 0.73), the answers were summed up, and an indicator of the intensity of Y Gen characteristic attitudes was calculated (Y Gen) by summing up the responses to the questions. This was carried out as a regular sum; no weighing was applied. The higher the value of the indicator, the more in line someone is with Y Gen characteristics. The average value of the indicator was 23.66, with a standard deviation of 5.41. The Shapiro–Wilk test had a p-value of 0.18, proving a normal distribution of the indicator.



The respondents were asked to declare how much attention they pay to different values connected with traveling. As mentioned before, the responses were measured on a Likert scale from 1 to 10. Then, factor analysis was applied to identify the latent beliefs behind these 11 statements. Table 4 shows the results of the factor analysis, in which three significant factors were identified, which explained 69% of the total variability. Varimax rotation was applied, factor loadings higher than 0.60 are bolded.



The first factor clearly groups together the feelings connected not with the travel itself but with experiencing way life in a specific way. This factor represents the strive for luxury, new impressions and entertainment. The second factor represents the desire to travel in a comfortable and flexible way, as proven by high factor loadings for the variables representing unlimited mobility and travel comfort. The last factor, clearly separate from the first two, represents the feeling of necessity to take care of the environment.



Afterward, the respondents were asked to declare what features of a car are the most important to them. They were asked to declare to what extent they agree with the importance of the features on a Likert scale from 1 to 10. A factor analysis was applied to find out if these qualities can be grouped. Table 5 shows the results of the factor analysis in which three factors were identified, explaining 67% of the total variability. Varimax rotation was applied; factor loadings above 0.60 are highlighted.



The factors are distinctly separate from each other. The first factor groups together the features associated with a luxurious car, which is also fast and provides entertainment, which is often associated with specific car brands. Comfort and functionality also have relatively high factor loadings here. The second factor represents the user’s desire for the car to be as economical and sturdy as possible, as proven by high factor loadings for low use and purchase cost as well as durability. The last factor groups together the desires for the car to be safe and “green”.





4. Results


An analysis of variance (ANOVA) was performed to look for differences in the Generation Y characteristics between the groups of users of different commute modes. As shown in Figure 1, the differences in the intensity of Y’s attitudes are reflected very visibly by choice of the commute mode. The figure presents the average values of the Y Gen variable (the intensity of the Generation Y characteristics in a given respondent) depending on the dominant mode of transport used by that person. The car drivers agree the least with the statements, followed by the users of the public transport, while active commuters agree the most with the Y’s attitudes. The post hoc analysis revealed that all the differences are statistically significant. The p-value for Levene’s test was 0.87, proving that the variances are homogenous.



Afterward, a multivariate analysis of variance was applied to verify the differences in the intensity of the three latent factors representing different values connected with traveling. The dependent variables were the three factors previously identified, and the categorical variable was the commute mode of choice. The results of the analysis are shown in Figure 2. The graph presents how the respondents agree with the three factors representing different travel-related values: quality and entertainment (V_Fac_1), comfort and unlimited mobility (V_Fac_2), as well as environmental friendliness (V_Fac_3). The Wilks Lambda was equal to 0.94, resulting in a p-value of 0.001, meaning that there are statistically significant differences between the users of different commute modes when it comes to the travel-related values treated as a whole. Specifically, the post hoc analysis revealed there are differences in the second factor representing the importance of travel comfort and flexibility. Interestingly enough, active commuters are characterized by much higher values of that factor than the people traveling by car or using public transport, meaning they value comfort and flexibility the most.



There were no significant differences in the values of the two remaining factors. Despite the differences in the covariance matrices proven by the M Box test, the means and standard deviations are not collinear, which allows treating the results as statistically valid.



Lastly, the multivariate analysis of variance was applied to verify if the respondents differ in the attitude towards the importance of different car features depending on their primary commute mode. The three factors identified in regards to the car features were treated as the dependent variables, with the main commute mode being the categorical variable. The results are presented in Figure 3.



The graph shows which characteristics of the car are most important to the users of the three main commute modes. The values are represented by three factors, grouping the values together. The first factor shows the desire for the car to be luxurious and entertaining (C_Fac_1), the second one shows the economical values—the car’s reliability and low use cost (C_Fac_2), while the third factor shows the car’s greenness and safety. There are statistically significant differences between the value attributed to the different types of car features depending on the main commute mode, as proven by a Wilks Lambda of 0.93 with a p-value of 0.002. The post hoc analysis revealed statistically significant differences in the values of the first factor representing the luxury and entertainment associated with driving a car. The respondents who actually drive a car as their transport mode of choice are characterized by much higher values of this factor, meaning that they attribute much higher values to the cars’ luxurious features than the respondents who travel by public transport or prefer active transport modes. The Levene’s test proved that the variances are homogenous (p-value = 0.65), and the M Box test proved that the covariance matrices are equivalent (p-value = 0.36), thus proving the statistical validity of the results.



Factor analysis has allowed grouping attitudes towards traveling among Y’s. The first factor was associated with luxury and self-expression through the use of specific transport modes, which manifests itself in shaping the mobility pattern. The second is connected with freedom, flexibility and comfort. The last one presents ecological attitudes. In the case of analysis for one selected mode—car transport, it turned out that they are similar to some extent. The first factor was connected with luxury and entertainment, the second—with economic issues, asset efficiency, and the third—with safety and environmental friendliness. The driver’s characteristics were the least consistent with the classic image of typical Y’s, and those using the active commute (which were few)—the most. In turn, the largest group were people using public transport, which partially presented convergent opinions with drivers and users of an active commute.




5. Discussion


The research results allow comparing the attitudes and choices in the mobility area made by Polish students—young adults living in the Tricity area and people of the same age living in different countries. This comparison may also include the level of matching of these characteristics of the Polish Y Generation to the well-established description of this generation contained in the identified subject literature and literature on similar topics, oscillating around mobility, transport and general descriptions of the studied cohort.



This study partially confirmed the characteristics of the Y Generation, such as impatience, openness to other nations and races, willingness to achieve work-life balance (including flexible working hours) [53], being digital natives [15], consumerism and getting job satisfaction [55,89], willingness to learn new things [90], unwillingness to be forced to follow traditional schemes [59]. However, the respondents partially present features related to those that are attributed to the X Generation: high priority given to work, propensity to save, preferring face-to-face meetings instead of contacts in the virtual sphere, respect for older generations, consultation on important decisions instead of compulsive behaviors [8,10,62,77].



This testifies to the fact that the characteristics of the Polish Generation Y differ from the “classical” description presented in other societies, especially Western European [4,7,9,33,34,53,61,67,70,71,73]. Perhaps this is due to the country’s political and economic past that still to this day affects the post-communist societies of Central and Eastern Europe, also affecting the generation that was born in the era of capitalism but influenced by parents who remember the times of socialism [91]. Unfortunately, no similar data for the same topic was available about the Y Generation in other countries with a history similar to Poland, so such comparisons are impossible to be made.



The active Polish commuters presented the attitudes most compatible with the characteristics of the Ys described in the literature for Canadian [62], Swedish [92], British [93], German [4,9] societies. They also presented a high level of environmental awareness, broadly described also by Schwarz [94] and Sigurdardottir et al. [22].



The main transport mode for the surveyed young adults is public transport, which is confirmed by other research to be very popular in Poland and for many years one of the highest levels in Europe [95,96,97]. In turn, in the USA, young adults, probably because of the strong commitment to car culture, usually drive alone (68.8%) or carpool (9.2%) [63], thus developing different, car-oriented mobility patterns [98]. This car culture was also observed in the UK [93], to some extent, in Germany [7] and Australia [99]. In the multi-country studies, the respondents declare willingness to buy or lease a car [21], but are also, in general, interested in shared economy solutions and non-car transport modes—public transport and active modes [55]. This, consequently, can lead to the conclusion that they have strong ecological attitudes. What is more, the Y Generation’s travel demand is decreasing [8,9,62,75]. However, despite the growing ecological awareness, Y Generation is still attached to the car, and this will probably increase even more in the future when they start the next life stage (employment, having children) [59,70].



The respondents in the three subgroups (car drivers, public transport commuters and active commuters) presented significantly different opinions about comfort and unlimited mobility delivered by the primary means of transport. What was interesting, the active commuters were the group that rated this area higher than the remaining two respondent subgroups. However, surprisingly, they did not differ in the matter of environmental friendliness, and quality and entertainment, which again may lead to the compatibility of Polish students in the Tricity area with the main characteristics of the Y Generation presented in the literature and to a conclusion that they are focused on entertainment, new technologies, high-quality and eco-friendly solutions. Similar results were obtained by Heinen and Ogilvie [93] and Newbold and Scott [62].



This study shows that car drivers value the features accompanying the use of a car associated with luxury and convenience much more than other travelers. This confirms the conclusion identified in the literature that despite the growing ecological awareness, especially among young people [22,43,66,100], the car culture is still present [101], and the car is associated positively, being a determinant of lifestyle and social status [63,99]. Therefore, the “peak car” phenomenon, widely discussed in the literature and described as the saturation of the mobility market car-related transport and the decline in the popularity of this travel mode [16,18,102] is impossible to confirm in our study for young adults in the Tricity area. Maybe the youngest generations can change the approach to the car, grounded by the older cohorts. This should be verified in 20–30 years and probably will be related to the mobility habits they establish now (see Section 2.2).



Nevertheless, it should be noted that the majority of surveyed young Poles use other commute modes than cars, although the percentage of people with a driving license indicates that they can actively use the car in the future, including the on-demand sharing economy solutions. This can be true, especially since these people are at an early life-stage, they are usually not married, they do not have children, nor do they own a flat. These stages of life are ahead of them, and as the literature indicates, the usual attachment to the car grows with the elements that build the stage of starting a family. However, the environmental attitudes of young adults are so strong, and environmental awareness [78,103] so developed that perhaps this effect will be offset by the use of shared mobility and mobility-as-a-service [104,105]. Changes in mobility patterns will certainly be different, and attitudes presented by young adults—depending on other life choices (place of work, place of residence, number of children, etc.) [6]. Despite car attachment, these solutions allow sharing the assets and minimizing the negative impact of the car on the environment, air and health of residents [106], especially in urban areas.



The study confirmed and enhanced the previous research made by the authors presenting similar results about the eco-friendliness of car users, including car drivers [107]. As well, the real and potential use of the sharing economy solutions like Mobility-as-a-Service was presented by the surveyed group what is compatible with the results obtained, especially for the cohort born between 1991 and 1999 [107,108]. Generally, among the surveyed student group, similarly to more general Y Gen groups studied in previous studies, people indicating car as the primary means of transport are less eco-friendly and flexible than the others, so they do not present a picture of a “typical Y” [107,109]. Similar to [109], respondents declared preferring the car to other means of transport, and that is why car-sharing is perceived as the right solution for young people. The power of habit is visible because young adults, to some extent, replicate the patterns from their parents. Therefore, the “car culture” still influences mobility among the Y Generation. However, their positive attitudes towards sharing transport means can cause big changes in mobility markets.




6. Conclusions


The Y Generation is perceived as more environment-friendly than previous cohorts, willing to use active travel modes and use many travel modes (are multimodal) and sharing economy or on-demand solutions by using mobile applications. On the other hand, they are less willing to get driving licenses or own a car. However, they still prefer a car as a transport means. Women are more willing to travel, but their mobility level decreases when being in a relationship and having children, which is an element of the stage of their life course.



This paper is one of a cycle of papers about mobility patterns in Poland. In the previous papers, authors focused on showing the environmental awareness and attitudes of Generation Y in the area of travel choices [107]. The authors made several works about similar topics to present, e.g., (but not limited to) car-related mobility patterns of this generation [108] or transport behavior in the Tricity area [106]. Those previous studies, together with the current one, are aimed at starting the scientific discussion on the topic of changing mobility patterns to implement sustainable urban mobility.



The results of the survey data analysis allowed for the detailed description of the complex research problem, which definitely is the character of mobility patterns of young Poles, students living in Tricity, being a part of the broadly described Y Generation. Despite many literature items addressing this issue, there was no comprehensive study about one or more societies in Central and Eastern Europe. Compilation of the research about cohort-specific mobility patterns is completely justified because the life stages of young people have constantly been changing. Consequently, this paper is one of the first about the mobility patterns of Polish young adults, more specifically, students from the Tricity area, using the above-mentioned research approach and scope of the research problem. It fills the existing literature gap and allows for the comparisons between mobility choices of people of the same age, living in similar cultural circles, but different countries and cities. The paper mentions similarities and differences between representatives of Tricity’s Y Gen and those living in other countries and leads to the conclusion that some basic elements of Y Generation characteristics are the same for different nations, especially environmental consciousness.



The results described in the paper can serve a wide range of different urban logistics stakeholders to adjust their activities to the demand characteristics presented by Y Generation mobility in the Tricity area, but probably for the other Polish urban areas as well. The wider audience can use the paper to design their research and discuss the results. Among the stakeholders, the most important would be a local authority (or authorities) responsible for local transport policy, implementing sustainable urban mobility plans, monitoring the service providers on local mobility market, designing the environmental policy in the city, etc. [58] Moreover, public and private transport companies can verify their offer according to the needs of young adults. Of course, the presented results do not fully cover the topic of mobility patterns but provide essential data on demand as well as on the reasons for choosing a mode of transport or a particular service. A broader group of stakeholders who can benefit from this research also includes the broadly understood scientific and research community, residents and other city users [110]. This is important, especially because of very limited studies about this topic for Poland.



Despite the value of the results, this study has a few limitations. First, using nonrandom sampling in the survey makes the research results impossible to be presented as valid for the whole population of young adults in the Tricity area and Y Generation in Poland as a whole. What is more, the paper presents the data only for a part of the Y Generation, namely only the students. However, it indicates possible results for the described cohort, so the next research on this topic is planned to be carried out. Second, the survey covered only the current mobility choices of the chosen group of people, not their future plans, which may turn out to be different from those presented by other generations. The comparison of the mobility choices in the Tricity area is impossible because in Poland there are no national travel surveys like in other countries—Denmark [22,61], USA [8,75], Germany and UK [7], Greece [111], Canada [27,62]. Nevertheless, despite the mentioned limitations, the described research results are promising, valuable (especially given the fact that they are ones of the first of such kind for Poland and Central and Eastern Europe) and provide many future research possibilities and can also serve as a basis for further studies. Therefore, the authors’ future research plans are to be focused on studying the random samples of the Polish Y Generation and also the other cohorts.



There are some predictions that in 20 or 30 years, the Y Generation can present the same mobility patterns as the X Generation today because their life course will be similar [34]. This is the hypothesis to be tested by the research in the far future. In the study of Garikapati et al. [16], those differences were visible not for all mobility patterns but for non-motorized modes and public transport. Polzin et al. [112] proved that Y Generation presents different travel behavior than the preceding generations when being at the same age as Y’s are now, and identified several factors such as residential location, race, employment and economic status, living arrangements, licensure status. In the subsequent studies, a more complex analysis will be made to compare the set of variables influencing the mobility patterns of young adults to sets presented in the literature [11,33]. In addition, the peak travel phenomenon is the next scientific problem to be tested. These research areas should and will be addressed in future research.
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Figure 1. Differences in Generation Y characteristics between users of different commute modes. 
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Figure 2. Differences in travel-related values between users of different commute modes. 
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Figure 3. Differences in important car features between users of different commute modes. 
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Table 1. The process of literature database creation (27–28.11.2018).
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Search Criteria

	
Publication Search Engine




	
DOAJ

	
EBSCOhost

	
EMERALD

	
Infona

	
SAGE

	
SCOPUS

	
Science Direct

	
Springer

	
Wiley

	
WoS

	
Google Scholar






	
After search *

	
1

	
14

	
1

	
3

	
3

	
2

	
14

	
1

	
6

	
4

	
20




	
After removing duplicates

	
58




	
After abstracts verification

	
48




	
After text analysis

	
34








* “y generation” or “millennial*” and “mobility” (in title or abstract) and “car” (in the text); publication year: 2009 and later, English language, only full-text records.
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Table 2. The research sample.






Table 2. The research sample.





	Category
	Result





	Year of birth
	1981–1989 10.85%; 1990–1999 89.15%



	Sex
	Female 61.84%; male 38.15%



	Personal status
	Single 41.12%; in a relationship 52.30%; married 6.58%



	Place of residence
	City 500,000 persons or more 18.09%; city 200,000–500,000 persons 37.83%; city 100,000–200,000 persons 7.24%; city, 50,000–100,000 persons 9.21%; city less than 50,000 persons 17.43%; countryside, suburban zone 6.25%; countryside 3.95%



	Housing status
	Own flat/house (without mortgage) 6.25%, own flat/house (mortgage) 4.60%, flat/house owned by family 34.87%, rented flat 48.02%, dormitory 6.25%



	Household size
	One person 6.91%; Two persons 40.13%; Three, four or five persons 49.01%; more than 53.95%



	Kids in the household (0–16 years old)
	Yes 10.2%; no 89.8%



	Monthly income per person
	500 PLN or less 3.95%; 500–1000 PLN 11.18%; 1000–1500 PLN 19.73%; 1500–2000 PLN 22.70%; 2000–3000 PLN 19.41%; 3000–5000 PLN 16.45%; more than 5000 6.58%



	Driving license
	Yes 88.81%; no, but intend to do 7.24%; no, no intention to do 3.95%



	Main commute mode
	Car 36.84%, public transport 54.28%, active commute 8.88%
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Table 3. The Generation Y characteristics.
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	Statement
	Percentage of Respondents





	Work is not only a duty; it should give pleasure
	78.76%



	I often send texts, emails and messages on social networks
	75.16%



	I am open to people of other races and nationalities
	74.18%



	I like learning new things; I must not do the same thing all my life
	72.55%



	I regularly text someone over a longer time, e.g., half an hour
	72.22%



	Flexible hours and my personal life are important for me
	71.90%



	My goal is to make so much money that I can buy anything I want
	69.28%



	I want to achieve a work-life balance
	66.01%



	I am often in a rush, and I want to have things right away
	65.69%



	I would rather consult important decisions than make them on my own
	65.36%



	I do not like being imposed on anything
	65.36%



	I believe I do not need to have everything in life
	62.42%



	I want to have constant access to information channels
	57.52%



	I do not always follow rules
	56.86%



	I do not want to start a family just now
	51.63%



	I care about my appearance a lot
	45.42%



	I am online almost all the time
	43.14%



	I am familiar with most new technologies
	36.27%



	I believe divorces are necessary. There is nothing wrong with people getting divorced
	34.97%



	I prefer freedom and flexibility in life over a safe, but boring job
	34.64%



	I can multitask; e.g., I could technically drive a car and use Facebook at the same time
	34.64%



	I think I am unique
	28.76%



	I lose motivation quickly
	28.43%



	I often question authority
	24.18%



	I make money so as to spend it. I do not like putting money saving money
	18.63%



	I think older generations, e.g., my parents, do not understand the modern world
	14.71%



	Having fun is more important to me than work
	13.40%



	I would rather call someone on messenger than meet face-to-face
	6.21%
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Table 4. Values attributed to travel.
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	Variable
	Factor 1
	Factor 2
	Factor 3





	Taking care of the environment
	−0.17
	−0.11
	0.80



	Unlimited mobility
	−0.27
	−0.81
	−0.03



	Travel comfort
	−0.49
	−0.67
	−0.01



	High-quality of living
	−0.73
	−0.18
	−0.30



	Luxurious life
	−0.84
	0.00
	−0.27



	Entertainment
	−0.82
	0.01
	0.07



	Recreation
	−0.80
	−0.03
	0.21



	Self realization
	−0.73
	0.13
	0.27



	Seeking new impressions
	−0.80
	0.26
	0.12



	Being original
	−0.76
	0.35
	0.03



	Presenting own wealth
	−0.72
	0.21
	−0.31
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Table 5. Features important in a car.
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	Variable
	Factor 1
	Factor 2
	Factor 3





	Environmental friendliness
	−0.11
	−0.02
	0.81



	Low use cost
	−0.11
	0.81
	0.17



	Low purchase cost
	0.00
	0.80
	−0.10



	Durability
	0.25
	0.76
	0.22



	Comfort
	0.57
	0.34
	0.44



	Safety
	0.29
	0.35
	0.68



	Speed
	0.71
	0.20
	−0.11



	Luxury
	0.83
	−0.03
	0.05



	Entertainment
	0.70
	0.02
	0.05



	Functionality
	0.54
	0.40
	0.27



	Brand
	0.73
	−0.11
	0.05
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