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Abstract

:

This paper provides some insight into factors influencing the car sharing adoption and usage in Southeast-Asian developing countries like Indonesia, where car sharing is just emerging and so far, not effectively existent. This study uses an internet survey of 600 Indonesian respondents to examine how underlying factors, such as perceived benefits of car sharing related to convenience and cost-saving aspects, perceived risks and burdens of car ownership, and perceived values of car ownership as societal status can influence their intention to use car sharing. The results of the ordered logit models reveal that car sharing use intention is influenced by perceived benefits of car sharing and perceived values of car ownership as societal status. Among demographic attributes, income level has a positive effect on car sharing use intention. The implications and proper interpretations in the interplay among them can provide a useful guide to city transportation planners and business owners who attempt to promote car sharing schemes in the Southeast-Asian market like Indonesia.
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1. Introduction


Car ownership levels are increasing rapidly in Southeast-Asian developing countries, especially in the larger cities [1,2]. There is generally a positive link between economic development and car ownership [3,4], thus the rapid income growth in developing economies enables motorization to quickly pick up the pace. Automobiles become more solidified in their positions as an increasingly attractive mode, and this automobile dependence will increase unless viable transportation alternatives are available [5]. Increased car dependency poses extensive environmental and social challenges, such as air pollution, greenhouse gas (GHG) emissions, traffic congestion and accidents, public human health, etc. Thus, designing a sustainable transportation system to help meet growing travel demand while reducing automobile dependence always remains on the city planner’s task list.



Car sharing that has the potential to control vehicle ownership [6,7,8] is a model where users can rent cars on an hourly or daily basis. Car sharing is based on the concept of sharing the usage of a vehicle fleet by members for trip making on a per-trip basis [9]. Over the past decade, it has gained much attention among practitioners who see car sharing as a sustainable solution for transportation needs [10,11,12]. The primary benefits of car sharing include cost savings, compared to car ownership, and perceived environmental benefits [13]. Several studies have recognized that car sharing policies could lead particularly to the reduction of vehicle miles/kilometers traveled (VMT/VKT) and GHG emissions [10,14,15,16].



Since 1998, when car sharing started to grow rapidly [17], car sharing has been operated in almost all European countries, North America, Australia, Japan, South Korea, and other countries including China as well. The number of carshare users in the world shows a growth trend that has increased from 0.35 million in 2006 to 5.29 million in 2014 [18]. Though car sharing activity is heavily concentrated in industrialized countries, there are currently a growing number of operations in developing countries [19]. With the increasing demand, especially from a fast-growing market like Southeast-Asian countries, the demand for better understanding and control of car sharing also increases.



It is uncertain whether the recent car sharing boom that has engulfed major developed cities could become an alternative mobility solution for developing economies as well, because the present trend shows that car sharing businesses are often struggling for profitability, even as membership increases over time [20]. This may depend on the overestimated (or underestimated) revenues of the services, mainly determined by the misunderstanding of users’ behavior [20,21,22]. Thus, companies and authorities planning to use sharing schemes need to know users’ intention and motives, and influential factors affecting users’ behavior toward car sharing so that they can optimally position those in the scheme and maximize the benefits [6].



The objective of this study was to provide some insight into the use intention and affecting factors toward car sharing usage in Southeast-Asian developing countries. The focus of this study was on Indonesia as an example of an economically and demographically fast-paced growing country, especially among Southeast-Asian countries—including Thailand, Vietnam, Laos, Cambodia, Malaysia, and the Philippines. The research firstly performed semi-structured interviews with college students to explore their perception and to specify their motivation and potentially critical factors involved in the decision on car sharing usage. The interview took place not only in Indonesia, but in Thailand as well. This, though small sample sized and qualitative, could compare the opinions between them, thus allowing us to understand that their perception and motives on car sharing were often different, although some were in common. Then, this research structured the interview results to design survey questions and conduct an internet survey of 600 Indonesian respondents. The survey results identified the key elements of car sharing that most attract users, as well as those that could become barriers to use. Results were analyzed descriptively, and econometric analysis using ordered logit models was employed for exploring the car sharing use decisions of residents in Java, Indonesia. The findings from this analysis can contribute to the existing literature on the understanding of individuals’ car travel behavior and factors affecting their intention to use car sharing in the Southeast-Asia region.



The rest of the paper is organized as follows. Section 2 defines the car sharing systems and Section 3 summarizes the analysis of the relevant literature reviews. Section 4 provides a brief introduction to the study areas and datasets obtained from interviews and the survey. The presentation of the semi-structured interview results is reported in Section 5. Section 6 focuses on the survey results, which illustrate the Indonesian respondents’ awareness, perception, and intention of car sharing usage and highlights potential factors that might affect their intentions and behaviors. Section 7 reports the estimation results of a model that relates the intention to use car sharing to different variables (potential factors) and addresses the implications of the findings for transportation planning, policy, and business opportunities. Limitations of the study are also included in Section 7. The last section presents a summary of the research and concludes the article.




2. Car Sharing Systems


Car sharing as a term is often used loosely, even for peer-to-peer (P2P) chauffeur/taxi services [19], but those P2P mobility services provided by Uber, Grab, Lyft, or Kakao T are ride-hailing services. Ride-sharing, traditionally referred to as carpooling, is also different from car sharing [23]. The key distinction between car sharing and ride-hailing or ride-sharing is that in car sharing systems, the shared vehicle is driven by the end-user, not a paid chauffeur. While carpoolers share car journeys together, with similar itineraries and time schedules in ride-sharing systems [23], the paid drivers of ride-hailing do not share the same destinations with passengers [24].



Car sharing systems can be classified with respect to depot location [25], trip configuration [26], and ownership, as shown in Figure 1. Depot location relates to the degree of freedom to place parking/depot stations in terms of service operators. As to the depot location, in other words, there are systems in which the available cars can only be parked at (generally small numbers of) designated stations, and other systems in which the cars can be freely parked in any legal on-street parking space or at any location in the owner’s driveway. The former is often named station-based or stationary services. Based on the trip configuration, car sharing systems are divided into one-way and two-way (round-trip) systems [26]. Two-way (round-trip) systems require users to return the car to the same place that it was accessed [19]. One-way systems allow the users to pick up a car at a station and return it to a different station, introducing significant flexibility for users in terms of trip freedom, but complexities for system managers [27]. In relation to ownership, there are systems in which business companies or local/governmental authorities hold ownership of shared vehicles, referred to as business-to-consumer (B2C) car sharing [28]. Another is peer-to-peer (P2P) systems, in which the shared vehicles are owned by private individuals [19,29]. The latter is offered on consumer-to-consumer (C2C) market platforms.



2.1. The Two-Way (Round-Trip) Car Sharing System


The two-way (round-trip) car sharing system is a commercially well-established model [19], in which the journey must start and finish in the same place. The fleet for car sharing is centrally owned by operators, and parking/depot stations are managed by them as well. This system may easily plan vehicle inventories based on the demand [26], but it can be unattractive and inconvenient for users who need a vehicle for only one trip [30].




2.2. The One-Way Car Sharing System


The one-way car sharing system is similar to the two-way system, but users have more flexibility of returning the shared vehicle to a location of choice. In one-way systems, users are not obliged to drop off the vehicle to its original station. This system is unattractive for users who need a return, since they can be rejected for the return trip in the case that the inbound vehicle is assigned to another user who has reserved it in advance [30].




2.3. The Peer-To-Peer Car Sharing System


In the peer-to-peer (P2P) car sharing system, private persons decide to make their own car temporarily available for use by borrowers (users) and receive payments when the car is rented out [19,29]. Via the proliferation of the internet, smartphone technologies, and social networking applications, online organizations provide C2C market platforms for effective matchmaking between car owners and prospective renters, facilitating car sharing [31]. Compared to other systems, P2P car sharing has more diversity of vehicles to select for users.




2.4. The Free-Floating Car Sharing System


The free-floating car sharing system allows users to pick up and drop off vehicles at any point and at any time within a specified area [11,32]. This system enables one-way journeys, in which the journey can start and finish in any place. The vehicles are generally owned by the system operator.





3. Background Literature and Motivation


3.1. Existing Researches on Car Sharing Usage around the World


The analyzed literature reviews of 20 references, mainly chosen from papers dated from 2001 to 2018 (last extraction of the database, October 2018) are summarized in Table A1 (in Appendix A). The scope of the literature review was focused mainly on car sharing cases. This study also included the cases investigating the effect of factors on car ownership decision if they targeted Asian developing countries. Hence, the selected researches indicate country- or region-specific case studies exploring usage motives and critical factors that might affect car sharing usage and related aspects of car ownership decision.



In comparison to the extent of research undertaken on individuals’ perception and motives involved in car sharing adoption and usage in developed countries, less research is available for developing economies. Among the existing studies, the literature review found some studies exploring car ownership decisions in Southeast-Asian countries, where the upgrade process is recently witnessing that motorcycle owners are purchasing cars [1,33,34]. Noteworthily, Fukuda et al. [35] have conducted a study to investigate the possibility of car sharing application in Bangkok, among the highly-dense areas in Southeast-Asia. They discovered that socio-economic characteristics particularly, such as income, had a significant impact on an individual’s mode choice, while service attributes such as accessibility, diverse vehicle options, technological assistance, and cost aspects had a strong influence on his/her perception of car sharing use. However, a brief summary of the relevant review studies suggests that there is still a dearth of knowledge about car travel behavior and related decisions in developing countries.



As shown in Table A1 in Appendix A, several case studies have targeted university students. Efthymiou et al. [6] descriptively analyzed the factors affecting sharing scheme adoption in Greece and they also focused on young adults. This might be attributed to the significance of the effect of the young generation’s habits, perceptions, or beliefs on car travel behavior. Especially young travelers tend to be more flexible in travel behavior and to be less automobile-oriented [36]. This represents their great potential as prospective users.



Peer-to-peer (P2P) car sharing is an innovative approach, which allows a user to temporarily rent another person’s (car owner’s) car [29]. This approach is economically viable even in lower population-dense areas [37]. Ballús-Armet et al. [29] examined public perception and potential market segmentation of P2P car sharing in the San Francisco Bay Area, giving insights into the factors of joining P2P services. While previous studies provide us valuable insights into P2P car sharing operation, few have so far explained the propensity to join P2P services, especially in Southeast-Asian areas.



The present study contributes to the literature on individuals’ behavioral intention and related aspects of car sharing use by presenting a case study from Java in Indonesia, while addressing the shortcomings of existing research highlighted in the foregone paragraphs. This study attempted to address the lack of existing research for Southeast-Asia developing countries; to target mainly the younger generation (but not limited by the online survey), and to cover individuals’ intentions toward car sharing use, including the P2P type.




3.2. Factors Influencing Car Sharing Use Intention Highlighted by Existing Studies


The literature review of the relevant studies suggests that there can be many factors influencing a decision on car sharing use, but grouped mainly into socio-economic demographic characteristics and psychological factors as follows.



3.2.1. Socio-Economic and Demographic Characteristics Affecting Car Sharing Usage


Existing studies have observed socio-demographic variables as key drivers that help to increase the diffusion of car sharing services [13,38]. Demographic factors show the characteristics of a population expressed statistically such as age, gender, education level, income level, etc. Many studies have used socio-demographic variables to explain the propensity to join a car sharing model [6,38,39,40,41].



Car sharing choice appears to be driven by young adults, predominantly between the ages of 25 and 45 [10,19,38,42]. The younger generation’s attitude and preference toward less auto-oriented transport [36,43,44] suggest that car sharing is more prone to appeal to young adults.



People with a graduate level of education in the regions of North America and other developed cities appear to be more likely to choose a car sharing option [38,39,45,46]. On the other hand, one study suggests that the education level does not determine the possibility of becoming a car sharing member [47]. One reason that likely impacts the trend that car share members are more educated is the partnerships that many car sharing schemes have established with colleges and universities [39]. In developing countries like India, individuals who are qualified at or above the post-graduation level were found to be willing to buy a car sooner [34]. Thus, it is difficult in draw the conclusion that people with higher educational backgrounds in developing countries would choose to share a car instead of owning one.



Car sharing tends to be more popular among individuals with middle and lower incomes, to a certain extent [6,10,17,40,46,47]. However, some studies show that car share members tend to have skewed higher incomes [39,45]. Different income levels may define different motivations toward car sharing [45]. Hence, it is uncertain that car sharing schemes would be favored mostly by middle and lower income earners.



Users of round-trip car sharing tend to be living as single-person or childless couple households [19,45]. The results of Coll et al. [46] could temper those observations, by showing that the membership potential depended on the presence of children (positive), especially in single-parent families (positive). Individuals who come from car-owning families show a higher propensity not only to own a car [34], but also to choose to use car sharing sooner [35]. Individuals’ lifestyles, in terms of frequency of car use, are significantly related to the probability of using shared vehicle services. Heavy users are generally more likely to join the services to satisfy their mobility needs [38].



A higher population density is conducive to an increase in car sharing activities [40], for high residential density is often closely connected with quality and availability of transit, a good pedestrian environment, and parking pressures—all representing success factors for car sharing [37,45,48]. The car sharing business model generally tends to work more effectively in highly-dense cities [39]. However, as highlighted by Hampshire et al. [37] in that P2P car sharing is economically viable to neighborhoods with lower population densities, car sharing business has become far from the geographical limitation in terms of high population density.




3.2.2. Psychological Factors Affecting Car Travel Behavior, Including Car Sharing Usage


Travel behavior or transport mode choice is not only influenced by the utility of the transport system, but influenced by psychological factors [49]. Psychological factors may include perceptions, attitudes, and habits [49,50]. Existing studies have increasingly emphasized the role of psychosocial attributes such as social norms, culture, lifestyle, or habit in determining car ownership decision and choice of transport mode [34,51,52,53]. Psychological attributes have been found to have at least as much influence as demographic attributes on transport mode choice [54,55].



Especially, motives and perceptions are relevant in car sharing usage [41,56,57]. One’s motives of value-seeking and convenience, affective or symbolic lifestyle, and altruistic environmental motives can influence his/her adoption and usage of car sharing [56]. Car sharing usage can also be positively influenced by ownership risk perceptions, further leading to the subsequent decision to reduce ownership [57].



In developing countries, attitudinal factors can significantly influence car travel behaviors such as car purchase or ownership decisions [1,34,58,59]. For instance, comfort-oriented attitude is associated with users’ perception that a car is the most comfortable and safe mode of transport, or related to their belief that car traveling is less tiring. Those who are comfort-valuing appear to be more likely to own a car in India [33,34]. Independence-related aspects in terms of the car’s time and space flexibility were also significant for students’ decision to purchase a car in Indonesia [1].



Many existing studies have focused on real observed (observable) data on car sharing usage and related aspects, such as car ownership [7,10,40,60]. Investigating non-observable variables (attitudes, motives, and other psychological factors) can provide additional insights into the factors affecting car sharing usage [56].






4. Materials and Methods


4.1. Methodological Framework


Figure 2 depicts the flowchart of the methodological framework for this study. The preparatory research based on the comprehensive literature review conducted semi-structured interviews to specify potential critical factors influencing people’s intention to use car sharing. Then, hypotheses were proposed to confirm whether those factors (exploratory variables) could positively or negatively influence one’s intention toward car sharing usage. Using a dataset from the online survey, this study attempted to develop car sharing use intention models and to verify the hypotheses. Finally, the estimated results of the model were interpreted. The literature review has been discussed in detail earlier in Section 3. Semi-structured interviews, the survey, and statistical modeling analysis are further addressed in the subsequent sections.




4.2. Qualitative Analysis with Semi-Structured Interviews


Semi-structured interviews are a useful method for investigating the perceptions and opinions of respondents regarding complex issues, and they enable probing for more information and clarification on topics or an answer [61,62]. Specific topics or themes that an interviewer (investigator) likes to cover are provided, but open-ended questions are asked, thus ensuring flexibility [63]. This method allows the investigator to move from general topics to more specific factors and variables.



To obtain focused but qualitatively reliable data that can possibly become potential factors affecting an individual’s intention or decision toward car sharing usage, the semi-structured interviews were performed in Thailand and Indonesia. The interviews focused on the college students at Kasetsart University located in Bangkok, Thailand and Muhammadiyah University located in Magelang, Indonesia. Five (5) and eleven (11) participants between the ages of 20 to 25 were interviewed on 9 and 12 July 2017 in Bangkok and Magelang, respectively. The interviews took 2 h each to complete and were fully transcribed. All interviews were conducted in English.



Bangkok is the capital city of Thailand and it is served by many transport options, including rapid transit systems. Kasetsart University is in the neighborhood of office areas and commercial shopping districts in Bangkok. Students are exposed to automobiles and are familiar with road congestions. Motorcycles and public transportation, mainly buses, are the main transport modes for students.



Magelang is the capital city of Central Java Province and is one of the most densely populated areas in Central Java. Muhammadiyah University is close to the Magelang-Jogja highway. Students mainly use a motorcycle in daily activity, though public transportation such as buses and cars are operated in Magelang.



The interviews were structured in three parts (see Appendix B for more details). The first part included questions about the respondents’ travel patterns and their satisfaction with the current travel, and their perception of advantages and disadvantages of car ownership. The second part gave a description of car sharing and asked their intention to use car sharing services. The third part invited opinions about the important factors when they decide to choose to use car sharing services. Based on the responses obtained from the interviews, hypotheses were proposed, as detailed in Section 5.4.




4.3. Online Questionnaire Survey


An online survey from 14 to 22 February 2019 was conducted by Cross Marketing Incorporation, the research agency we commissioned to carry out the fieldwork in Indonesia. A total of 600 complete and valid responses were received. The survey was controlled to require a sample of men and women who live in Java with a ratio of five to five. The gender distribution in the sample closely follows the gender distribution of the individuals who live in Java Island; males in each province and special region of Java Island ranged from 49.4 to 50.9% [64], so the gender quota of 300 women and 300 men did not necessarily lead to significant bias. The geographical scope of this survey was an area of Java Island of Indonesia covering four administrative provinces such as West Java, Central Java, East Java, and Banten, and two special regions like Jakarta and Yogyakarta. Java Island is the political, economic, and cultural center of Indonesia, accounting for approximately 57% of the population of over 255 million in 2015 [65].



Indonesia has experienced a rapid increase in car ownership, like many other developing countries, reaching 79.6 cars/1000 people in 2013 (calculated based on [66,67]). The number of motorcycles still exceeds the number of cars, but the recent trend toward buying cars appears to be continuing [1]. Bus lines, including bus rapid transit (BRT) and four-wheeled minibuses or minivans (named Angkot), and taxis, including unofficial two-wheeled taxis (called Ojek), form the backbone of public transportation in Java areas.



The questionnaire mainly consisted of three categories of questions, demographic profiles of respondents, awareness, intention for using a car sharing, and possible influential factors for choosing to use a car sharing. Concretely, in the first category, the questionnaire asked for socio-demographic characteristics, including the household’s car ownership status (e.g., the number of cars available, car registration history) and the individual’s vehicle travel behavior (e.g., driving frequency of car or motorcycle). In the second category of the survey, the respondents were asked questions (statements) about their experiences toward car sharing, preference for car sharing types, and travel purpose (e.g., car sharing usage for travel, shopping, commuting, etc.). In the final category, statements related to respondents’ intention to use car sharing services and their perception of car ownership and perceived benefits of car sharing were asked. The latter was to understand their usage motives, thus these possibly become factors for choosing a car sharing. The statements were taken from existing literature and adapted to the car sharing context (see Table A2 in Appendix C for more details). They were also motivated by the findings from the semi-structured interviews.



The questionnaire was drafted in English, then translated to Indonesian for the survey. A total of 29 questions were used as closed-ended questions. Questions asking the intention of car sharing use and those asked to understand respondents’ perception of related aspects of car sharing usage were based on a 7-point Likert scale, varying from strongly disagree (1) to strongly agree (7).




4.4. Statistical Analysis


This study includes a descriptive analysis, followed by an econometric model analysis based on the dataset obtained from the online questionnaire survey. The descriptive analysis summarized the dataset and, by employing appropriate statistical analysis, this led us to investigate the interplay among potential factors and car sharing decisions of the Java respondents. In our online survey, the respondents selected between an ordered seven (7) alternatives. An appropriate model for the analysis of the data on an ordinal scale is the ordered logit model [68]. The study used ordered logit models for a statistical method to examine the influence of the potential factors (identified from the semi-structured interviews) on the intention of Java residents to use car sharing.



In the ordered logit model, the dependent variable is treated as an unobserved, continuous latent variable (Y*), whose values determine what the observed ordinal variable Y equals. The ordinal responses j = 1,.., J represent measurements of this unknown latent variable, and Yi = j represents the ordered outcome for individual (respondent) i. This latent variable can be considered as utility, strength of preference, or opinion of the respondent about the subject in question [69]. The continuous latent variable Y* is determined by J − 1 thresholds (µ1,…,µj−1).



In the typical functional form of an ordered choice model [68], a latent variable Y*i is introduced as:


   Y *    i  = β  x i  +  e i  ,   i = 1 , … . , n ,  



(1)




where βxi represents the observable part and ei represents the unobservable error terms of respondent i’s utility Y*i. The vector xi represents a set of K explanatory variables that are assumed to be independent from ei and parameter vector β represents the impact of explanatory variables.



According to Equation (1), this study developed ordered logit models to investigate the influence of a respondent’s perceived values of car ownership related to societal status (PS), and related to risks and burdens (PR) and their perceived benefits of car sharing related to convenience and cost-saving aspects (PB) on the intention to use car sharing (CSI), as follows:


  C S  I *    i  = γ  C i  + δ P  S i  + θ P  R i  + τ P  B i  +  e i   



(2)




where γ is the vector of personal characteristics, Ci is the vector representation of ith respondent’s personal characteristics (e.g., demographic attributes) adopted as control variable and ei is the error term.



The probability of a respondent choosing one of seven alternatives can be calculated based on the distribution of ei. For the ordered logit models, the unobserved factors ei were considered random and assumed to follow a logistic distribution. Exploratory variables (PS, PR, and PB) were selected based on the results from the semi-structured interviews, as specifically described in Section 5.4 and Section 7.2. Our main interest includes whether the signs of δ, θ, and τ support the hypotheses formulated in Section 5.4. As personal characteristics, the analysis used income. The income of the respondents was interpolated to the intermediate value of each range. Calculations and estimations were performed using IBM SPSS Statistics version 26 (IBM Corporation, Armonk, NY, USA), a software package for econometrics and statistics.





5. Semi-Structured Interview Results


5.1. Current Travel Patterns and Their Satisfaction with Travel Modes


The semi-structured interview results indicate that students in Bangkok and Magelang both mainly use a motorcycle in their daily lives, including commuting, due to the affordability of motorcycle. Students in Thailand appear to sometimes use a rental van service (with a paid driver) for short-term travel, while Indonesian students take a bus for visiting their parents or friends. Thai students said that they often drive their parent’s car for a special occasion and in the rainy season. However, students in Indonesia tended to refrain from driving, no matter who they could borrow a car from, expressing their burdens and concerns about driving a car and other related aspects (e.g., accidents, maintenance, etc.).



Students in Thailand expressed a strong desire to use public transportation for commuting, but their satisfaction of using public transport, such as the metro or bus, for their trips to school was not so high. This was attributed to poor access, especially from home or school to the station. Indonesian students showed great satisfaction with the current mode, motorcycle, for any purpose except for a long journey. They perceived that a motorcycle allowed them to travel anytime to anywhere at a reasonable cost compared to a private car ownership or public transportation use.




5.2. Perception about Advantages and Disadvantages of Car Ownership


Respondents were not willing to buy a car soon in Indonesia, while those in Thailand expressed a strong desire to own a car if they can afford to. Young Indonesian respondents were concerned about the burden of ownership and considered this a disadvantage of car ownership. They perceived an owned car as an inconvenient mode in terms of maintenance, repair, and car accident management risks. This reveals that the perceived burdens of a private car ownership may affect their decision to forgo a car. This also can be linked to adopting car sharing services, where the service provider handles insurance, vehicle maintenance, and repairs as well.



To our knowledge, the climatic attribute has not been so far highlighted by existing studies. Respondents in Thailand showed a willingness to buy and drive a car, especially during the rainy season. This suggests that climatic attributes may influence a resident’s desire or decision toward car usage, possibly leading to car sharing as well.



Students did not focus on the symbolic value of car ownership (e.g., cars are a status symbol, cars give an arrogant impression, etc.) as either an advantage or disadvantage, but some agreed that luxury and expensive car drivers look more successful in their careers.




5.3. Car Sharing Use Intention and Influential Factors


During the interviews, Thai respondents said among car sharing types, they would choose the one-way system and use for commuting. However, most respondents in Indonesia stated that they would prefer to use a two-way typed (a round-trip way) for visiting parents and friends during holidays. Convenience was chosen as the most important factor for the respondents, both in Thailand and Indonesia, when choosing the mode of transport and deciding to choose car sharing services as well. The perception of convenience for Thai respondents was flexible use, accessibility, connection with other transport modes, time-saving, etc. Indonesian respondents also mentioned convenience, but in terms of the reduced ownership’ responsibility, and comfort and safe mode as the most significant criteria for car sharing usage.




5.4. Hypotheses Formulation Based on the Semi-Structured Interview Results


This study focused on several potential factors mentioned during the interview, formulating the hypotheses that those variables can positively or negatively influence individuals’ intention to use car sharing in the Southeast-Asia region.



Perceived benefits are frequently used to understand a consumer’s motives associated with attitude and behavior intention. The benefits of car sharing that might appeal to users are convenience aspects [56]. Convenience aspects like flexibility, time and effort savings on finding parking spots, and simple pricing systems have a positive effect on attitude toward car sharing services [21]. The semi-structured interview results also revealed that convenience was of importance as the main driver of deciding and choosing to use car sharing. Other benefits of car sharing may include the cost-saving advantages. Car sharing can be profitable for users who sometimes use a car for short trips [21]. It can provide users with monetary advantages compared to expenses of private car ownership [70]. Fukuda et al. [35] found that cost perception had a strong influence on the attractiveness of car sharing in Thailand. Considering that the affordability was the main reason for the respondents in Thailand and Indonesia for choosing a motorcycle as the current transport mode, the perceived cost savings of car sharing could thus influence their intention to use car sharing. Therefore, we hypothesized that:



H1. 

Perceived benefits of car sharing related to convenience and cost-saving aspects are positively related to car sharing use intention.





If an individual perceives car ownership to bear higher risk, this could increase an individual’s usage of car sharing [57]. The higher perceived risk makes consumers need more information about a car so it can influence their decision to buy it, which possibly causes the consumers to cancel or delay their purchase. Instead, consumers are likely to choose to use car sharing. Many students in Indonesia opined that car owners suffer from the burdens of ownership and agreed that an owner’s responsibilities of repair, maintenance, and replacement are important reasons for them to consider sharing a car instead of buying one (provided that a service provider handles these issues). Thus, this study proposed the following hypothesis:



H2. 

Perceived risks and burdens of car ownership are positively related to car sharing use intention.





Psychosocial valuation of a car is often a point of interest to understand an individual’s behavior intention related to car ownership [59]. Perceived symbolic/affective values of a car, for instance, “cars bring prestige” or “cars allow to express oneself”, may well be a driving force behind the intention to buy and own a car. Especially, many developing country case studies have investigated the effect of consumers’ psychosocial valuation of a car—the symbol of success and status, on their purchase decision [1,33,34,59]. Shared vehicles are easily distinguished from private vehicles by a company mark or logo symbol. The higher one’s perceived psychosocial utility of a car or car ownership related to status, he/she may not favor the shared car usage. Some students from the interviews gave a car symbolic images such as success and wealth. Hence, this study hypothesized that:



H3. 

Perceived values of car ownership as societal status are negatively related to car sharing use intention.







6. Survey Results


6.1. Demographic Profile of Respondents


The demographic profile of the respondents obtained from the survey includes gender, age group, household’s income range per year, household type, residential area, job (employment) status, and educational level (see for more details in Table A3 in Appendix D).



Of the total 600 respondents, 81.0% were in the age group of 20–39 and 16.7% aged 40 to 49 years; the rest (2.4%) were under 20 or over 50. This shows that the respondents are mostly young adults. More specifically (see Table A4 in Appendix D), 19.5%, 18.0%, and 11% of the total respondents were male in the age group of 20–29, 30–39, and 40–49, respectively; 25.2%, 18.3%, and 5.7% were female in the age group of 20–29, 30–39, and 40–49, respectively.



Of the respondents reported annual household incomes, 38.0% were between IDR 60 and 119 million (≒US$4218–8370, IDR 100 thousand = US$7.03), while 18.0% reported they belonged to the income group of IDR 30–59 million (≒US$2109–4150) per year. Of the respondents, 28.1% reported incomes of more than IDR 120 million (≤US$8440), which is generally categorized as high-income class in Indonesia. Median household income level was between IDR 60 and 89 million (≒US$4218–6260) per year in the sample, which appeared to be quite similar to KPMG’s estimates [71]. While a high-income class consisting of households with annual incomes more than IDR 120 million accounted for 20% of the population [72] in Indonesia, the respondents were slightly overrepresented in the income groups of more than IDR 120 million.



Based on other profiles, such as household type, localization, job status, and educational level, the respondents were found to live with at least one other person (73.4% of the total respondents; 64.7% lived with his/her children) in a relatively dense urban area (94.5% located in metropolitan center, metropolitan suburb, or local city area), having their own jobs (88% employed including self-employed individuals), and being well-educated (74.2% with at least a bachelor’s degree).




6.2. Car Ownership and Vehicle Driving Frequency


About 93.5% of the respondents have a license to drive a car, while 97.2% hold a motorcycle license. Furthermore, 96.4% of individuals in the sample own a car in his/her household, and nearly 19% own at least two cars in their house. This is much higher than the average vehicle ownership figure in Indonesia (87 Motor vehicles per 1000 people in Indonesia).



Among the respondents who own their cars, most of the cars have been owned for less than five, followed by five to nine years; thus, one can guess that car ownership phenomenon took place in the last 10 years. However, 10.1% of the respondents have owned their cars for between 10–20 years.



Looking at vehicle driving frequency, nearly 80% of the respondents drive a car at least three times a week, and 27.5% drive every day. Furthermore, 47.2% of the respondents drive a motorcycle every day, and 90.5% use a motorcycle at least three times a week. Respondents who drive a motorcycle or car less than three times a month accounted for 6.7% or 13.9% of the respondents, respectively.



More details are described in Table A3 in Appendix D.




6.3. Awareness of Car Sharing and Related Experiences


Respondents were asked to indicate whether they have ever heard of car sharing, in yes or no format. As shown in Table 1, the survey results represented that the majority (70.3%, 422 samples) of the 600 respondents had heard of car sharing. Of the 422 respondents who said they had heard of car sharing, 67.3% had also experienced using it. High awareness of car sharing may be attributed to ‘Hipcar’, which was launched as the first car sharing service specifically for Jakarta in Indonesia at the end of 2015.




6.4. Choice of Car Sharing Services—Preference for Types of Car Sharing


The survey introduced a short description of car sharing services (see Appendix E). Respondents were then asked what type of car sharing service they would choose to use. As shown in Table 1, 36.2% of the respondents were interested in the one-way service, whereas 34.5% preferred to choose the two-way one. Of the respondents, 13.3% and 11.0% intended to use free-floating and P2P car sharing services, respectively. The remaining 5% showed no interest in any type. This suggests that the majority (70.7%) of the Java respondents tend to prefer classic types of car sharing, which are station-based services, and this is in line with the findings from the semi-structured interview with the students.




6.5. Trip Purpose of Car Sharing


Respondents were asked to report all the different trip purposes they want to choose by using car sharing. They mostly wanted to use car sharing services for traveling, and the percentage of respondents using car sharing for purposes (multiple responses permitted) were: Traveling, 70.8%; commuting, 26.0%; shopping, 24.8%; business, 23.5%; and others, 1.3% (see in Table 1).



This result may suggest that the Java respondents tend to use car sharing services as a temporary mode for traveling, rather than considering it as the main mode for a full commute or a feeder mode. This is also in line with the result from the semi-structured interview with young Indonesian students that are more likely to use car sharing services for traveling or visiting their parents and friends.




6.6. Use Intention of Car Sharing


This section summarizes the responses to the questions (statements) that seek to understand the respondents’ intentions or willingness to use car sharing. Table 2 shows the responses; 77.3% of Java respondents stated that they would like to use car sharing services if the service is available in their towns. Nearly 80% of the respondents opined that they would use car sharing more, especially during the rainy season, if no car is available in their houses. This can be understood in the same context of the findings from the previous interviews, which is that climatic attributes might influence an individual’s travel decision for the Southeast-Asia region. Furthermore, 77.4% support the idea that car sharing systems meet the mobility demand of people.




6.7. Respondents’ Perceptions toward Car Sharing Usage


The attitudinal questions (statements) were asked to understand the respondents’ perceptions toward car sharing usage. The statements were made to capture their perception of car ownership related to social status, risks and burdens, their perceived benefits of car sharing related to convenience, and cost-saving aspects. The descriptive statistics corresponding to those statements are summarized in Table 2.



Of the respondents, 54% agreed that car ownership is a better way of changing their social image rather than using car sharing. Just above 48% of respondents agreed that people who possess their own cars look richer than people who do not so. Respondents agreed less (about 25.8%) with the statement that it is a shame if their family use car sharing instead of owning a car to use, possibly because of a negative undertone perceived with the word “shame.”



About 72% of respondents agreed that owning a private car suffers from risk in terms of maintenance, repair, and accident management. Positive response to this statement is consistent with the findings from the previous interviews. Further disaggregation of the responses shows interesting results. Car owners have more positive responses to the statement representing the burdens of car ownership, which means that they perceive car ownership as burdensome and risky. Non-owners appear to disagree with the perceived image of car ownership as burdensome and risky (mean = 2.41, SD = 1.53), though the small sample size leads to a bias.



As to the statements that were designed to capture the respondents’ perceived benefits of car sharing related to comfort and convenience, 61.2% of respondents had the idea that using car sharing makes them feel comfortable. Approximately 72% agreed that car sharing helps them to use a more convenient and safe mode of transport.



When summarized, the responses to the attitudinal statements regarding the perceived benefits of car sharing related to cost aspects; about 80% of the respondents agreed that using car sharing is a reasonable choice for a person who does not own a car. Nearly 64% agreed with the statement that using car sharing makes them save money. Similarly, approximately 69% believed that car sharing could lead to substantial cost savings compared to a private car.





7. Empirical Analysis Based on the Ordered Logit Models


This study investigated whether and how potential factors (independent variables) affect behavioral intentions (dependent variable) of the Java residents to adopt and use car sharing by employing ordered logit models.



7.1. Dependent Variables: Car Sharing Use Intention


The survey contained three questions asking respondents’ intention to use car sharing: “I would like to use car sharing services if the service is available in my town (S1)”, “If no car is available in my household, I would like to use car sharing more especially during the rainy season (S2)”, and “I support car sharing systems to meet the mobility demand of people (S3).” These were to understand the respondents’ car sharing use intention, which was defined in this study as agreement or assessment of future willingness to use, and their support for the idea of car sharing. Responses to all of these statements formed the dependent variables, CSIli (l: item index, i: respondent index) and three ordered logit models were estimated, one for each statement (item) separately representing the intention of using car sharing.




7.2. Independent Variables: Potential Factors Related to Car Sharing Usage


Each statement (item) from S4 to S12 in Table 2 can be linked to or constructed in the potential factor. For instance, one can conceive that the first three items (S4–S6) in Table 2 relate to perceived psychosocial values of car ownership as societal status. Another example is the fourth item (S7) in Table 2 that focuses on perceived risks and burdens of car ownership. As such, the 9 items (S4–S12) in Table 2 could cover three constructs, indicating each potential factor: (i) Perceived values of car ownership as societal status, PS (S4–S6); (ii) perceived risks and burdens of car ownership, PR (S7); and (iii) perceived benefits of car sharing related to convenience and cost-saving aspects, PB (S8–S12). This study examined the reliability and consistency of the scales using exploratory factor analysis and Cronbach’s alpha coefficients [73] (see Table A5 in Appendix F). The three and five items for each construct (PS and PB, respectively) loaded together on a single factor, and none of the cross-loadings exceeded 0.40. The scales exhibited acceptable reliability, although the reliability of the perceived psychosocial values of car ownership as societal status-scale (0.643) was slightly below the recommended level.



Three separate ordered logit models estimated the effects of PR, PS, and PB on the 7-point score for each item of car sharing use intention (CSIl). In the analyses, the variables, PS, and PB take values from 1 to 7 (1: Strongly disagree to 7: Strongly agree), respectively. PR takes the value 1 if the respondent is strongly agreed that car ownership suffers from risks and burdens of maintenance, repair, and accident management, else 0.




7.3. Estimation Results


Table 3 presents the estimation results of the ordered logit models relating the car sharing use intention (CSI) to the extracted factors (e.g., PS, PR, and PB) and income attribute. The three ordered logit models in Table 3 suggest that the perceived benefits of car sharing related to convenience and cost-saving aspects (PB) have a significant positive (p < 0.01) main effect on CSI, supporting hypothesis H1. Results also show that those who support the idea that car sharing systems that meet the mobility demand of people are the most likely to perceive that car sharing brings them convenience and monetary advantages. Perceived values of car ownership related to societal status (PS) had a negative effect on CSI at a significance level of 5% or 10%. These results support hypothesis H3. The estimated results show that perceived risks and burdens of car ownership (PR) are significant in some but not all the models. The natural logarithm of income had a positive effect for CSI, highly significant in the model (p < 0.01) where people were more likely to use car sharing especially during the rainy season, and nearly significant (p < 0.1) in the other two models—Items 1 and 3.



The factor changes in the odds for a unit increase in independent variables is derived by exponentiating the ordered logit coefficients. For instance, the ordered logit coefficient value of PB to CSI in the Item 1 model,      τ 1   ^    is 1.435 and exp(     τ 1   ^  )   = 4.20. The odds of the outcome ‘agree (somewhat agree)’ toward car sharing use intention are 4.20 times greater than the outcome ‘somewhat agree (neutral)’ for a one-unit change in PB. In other words, if the level of people’s perceived benefits of car sharing is increased by a one-unit, (provided that the service is available in town) their intention or willingness to use car sharing is likely to increase by 4.2 times (320%).




7.4. Planning, Business Opportunities, and Policy Implications


Our ordered logit models show that individuals’ intentions to use car sharing can be strongly influenced by the perceived benefits of car sharing related to convenience aspects and monetary advantages. Business providers might offer users a reasonable and transparent pricing system, allowing users to easily understand the cost-saving benefits of car sharing compared to expenses of private car ownership. In addition, car sharing schemes should focus on convenience aspects that help users feel their life more comfortable and safer through car sharing usage.



From a broad perspective, those who have a higher psychosocial valuation of car ownership in terms of social image or status symbol are less likely to join car sharing schemes. When people’s perceived values of cars related to societal status remain high or even rise, this will become a rather strong motivation for purchasing and owning a car [59]. Thus, future planning strategies may include effective measures to decrease the psychosocial values of car ownership, if they aim at the proliferation of car sharing schemes and curbing private car ownership.



The findings do not corroborate our prediction that risks and responsibilities, accompanied by owning a product, are important reasons for users to decide for car sharing use. It should be noted, however, that most respondents owned their cars. This, in turn, suggests that any strategy highlighting that a service provider takes responsibilities (e.g., maintenance, repair, etc.) may not strongly appeal to prospective users, at least those who own their cars.



Interestingly, results reveal that income has a positive effect on car sharing use intention in Java, Indonesia. This suggests that as individuals’ income levels become higher, they are more likely to consider car sharing use. Moreover, people with higher income are more likely to use car sharing during the rainy season. Further analysis shows that income and car ownership (no car in his/her household = 0, otherwise: More than one car in household = 1) are positively correlated at a significance level of 1%. Looking at this, we might surmise that Java residents in the high-income level bracket who own their cars aspire to experience a new mobility option or a wide variety of vehicles through car sharing usage.




7.5. Limitations


This survey obviously focuses on individuals who are internet users, possibly slighting other residents who are not computer users. Considering that 32% of the population in Indonesia used the internet [74], the focus of the online survey tended to bias towards the bracket who were more likely to own an internet environment or to easily get access to the internet. However, most car sharing services currently need to be reserved by access to the internet. The survey result, hence, may represent the voice of the prospective users who are capable of booking and using (accessible to) the services at least.



Another is that the survey was focused heavily on individuals who own a car in their households, thus overrepresenting Indonesian’s car ownership levels. Thus, the generalization is limited, and this issue requires further investigation to include exploring non-car owners’ perceptions and intentions of car sharing use. Nonetheless, the results obtained from distinct groups of customers who share specific characteristics can be used in tailored marketing strategies to appeal to the distinct target markets.



While the semi-structured interviews used in this study allowed us to develop a much deeper understanding of the research question, the interview design was targeted only at the analysis of university students aged between 20 and 25. In addition, the random sample of residents in Java Island among all age groups was predominantly limited in the age group of 20–39. Although younger people are the most likely target audience for car sharing services [6], not accounting for other age groups could lead to underestimating uncertainty in their intentions and willingness.





8. Conclusions


This paper attempts to provide a comprehensive understanding of factors influencing the future car sharing decision of individuals in the Southeast-Asia region, like Indonesia. The semi-structured interviews were conducted to specify the perception of car sharing usage and related aspects of car ownership. This allows us to probe into several potential factors affecting the decision on car sharing usage in the Southeast-Asia region. Main findings of the semi-structured interviews include:




	
University students in Thailand and Indonesia, in response to the current transportation mode, appear to be satisfied with using motorcycles in their daily lives due to its affordability.



	
They are interested in car sharing usage, but more likely to choose classic styles of car sharing (station-based one- or two-way services).



	
Students in Indonesia are concerned about the burden of car ownership in terms of repair, maintenance, replacement, and accident management.



	
Students in Thailand show willingness to buy or use a car, especially during the rainy season.



	
Convenience aspects are of importance as the main criteria for choosing to use car sharing services.








Based on the above findings, the online survey gathered 600 individuals’ perception about the benefits of car sharing and car ownership related to status, burdens, risks, etc., apart from the usual set of personal and household socio-demographic profiles. Descriptive analysis followed, by three ordered logit models, were employed for exploring the car sharing use intention of respondents in Java, Indonesia. The important findings of the descriptive and econometric analysis include:




	
Nearly 70% of respondents are more likely to choose classic types of car sharing, corroborating the findings from the semi-structured interviews.



	
Respondents mostly want to use car sharing services for traveling the most, followed by commuting, and shopping.



	
Individuals who agree that car sharing brings us convenience and cost-saving benefits are more likely to use car sharing services.



	
Individuals who opine that cars allow to express one’s social image and societal status are less likely to use car sharing services.



	
Respondents in a higher income-level bracket are more likely to use car sharing services.








The overall conclusion is that there is a demand for car sharing use in the Southeast-Asia region, like Indonesia. The factors addressed in this study will help a transportation planner or business practitioner to better understand characteristics, as well as to devise efficient car sharing schemes for large cities or areas in Southeast-Asian developing countries.
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Table A1. The literature review analysis of the case studies considered in this study.





	No.
	Authors
	Studied Area
	Investigated Area
	Focus of the Study





	1
	Cullinane (2002)
	Hong Kong, China
	University students
	Relationship between car ownership and public transport provision



	2
	Fukuda et al. (2005)
	Bangkok, Thailand
	Employers and/or residences near stations
	Potential market characteristics of station-based 1 car sharing



	3
	Burkhardt and Millard-Ball (2006)
	North America
	Car sharing members
	Demographic markets examining demographic, travel, and attitudinal characteristics of current car sharing members, including motivating factors for (round-trip) car sharing



	4
	Cervero et al. (2007)
	San Francisco Bay Area, United States
	Car sharing members and non-members
	Travel characteristics, including demographics, and car ownership attributes of current car sharing members and non-members, and long-term impacts of (round-trip) car sharing



	5
	Hampshire and Gaites (2011)
	Pittsburgh, Pennsylvania, United States
	Car owners
	Success factors for car sharing and market feasibility of peer-to-peer carsharing



	6
	Costain et al. (2012)
	Toronto, Canada
	Car sharing members
	Key travel characteristics of current car sharing members and car sharing users’ attitudes toward environment and safety (round-trip car sharing)



	7
	Zhu et al. (2012)
	Shanghai, Zhenjiang, China
	College students
	Desire for car ownership and whether the desire is influenced by its psychosocial or its instrumental value



	8
	Efthymiou et al. (2013)
	Greece
	The age group of 18–35 years old
	Potential market characteristics of station-based 1 car sharing use, current travel patterns and perception toward car sharing, and the factors affecting the adoption of car sharing



	9
	Schaefers (2013)
	United States
	Car sharing customers
	Exploration of car sharing usage motives (free-floating car sharing) by considering non-observable factors influencing consumer behavior



	10
	Ballús-Armet et al. (2014)
	San Francisco Bay Area, United States
	Individuals (residents)
	Public perception of peer-to-peer car sharing and its potential market characteristics



	11
	Coll et al. (2014)
	Québec, Canada
	Car sharing members
	Geographical and socio-economic factors that favor membership of station-based 1 car sharing



	12
	Lindloff et al. (2014)
	Germany
	Car sharing users
	Qualitative analysis of car sharing usage motives (round-trip car sharing)



	13
	De Luca and Di Pace (2015)
	Salerno metropolitan area, Italy
	Individuals (residents)
	Acceptability of an inter-urban one-way car sharing program, and its effects on mode choice behavior



	14
	Kim (2015)
	New York City, United States
	Car sharing members
	Whether station-based 1 car sharing can help meet the mobility demand for urban residents in the marginalized neighborhoods; association of a neighborhood’s socio-demographic characteristics with station-based 1 car sharing usage by investigating shared vehicle utilization pattern