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Abstract

:

As everyone spends much time traveling, engaged in leisure or work activities, travel time represents one of the largest costs to transportation. The main objective of the study is to investigate travelers’ perceptions related to value of travel time saving with the help of a questionnaire survey. The survey was conducted online with the help of Google forms. The required data were collected through a self-reported questionnaire that consisted of five parts. A total of 312 useable sample responses were collected. The collected data were analyzed using conventional and statistical methods. In conventional methods, frequency distribution was carried out, and bar and pie charts were prepared. In the statistical methods, the exploratory factor analysis method (EFA) was conducted to extract useful factors affecting the travelers’ perceptions about travel time saving attitude. The survey results showed that more than 73% of people use a car for transport, which implies that most of them do not like to wait for public transport modes. It means that their travel attitudes are more inclined towards private transport seeking travel time saving. Most people do not like to share space with others while traveling, amounting to 44% of respondents using private cars alone, and placing high importance on flexibility, reliability, and time and cost saving in traveling, which implies that they are more likely to travel alone to save travel time. In addition, most of the respondents use short routes; this propensity is positively related to time and cost saving factors. Similarly, the time and cost savings and car-oriented attitudes are positively associated with the choice of a short route to save travel time. They also believe that the service quality level of transportation facilities affects the travel time saving and its value. This study proposes to improve travel time and cost in Oman.
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1. Introduction


The urban population has been increasing, which increases travel demand on the road networks. The present population of Oman is 4.489 million, including 1.747 million expatriates and 2.742 million Omani nationals [1]. The total land area of Oman is 309,500 km2 and population density is 16 people per km2 [2]. Private vehicle ownership and usage is increasing rapidly as car and taxi are the main transport modes in Oman. The total registered vehicles in Oman, as of January 2021, is quite high and public transport has a negligible share (around 1.3%) in the travel modes split throughout the country [3]. The growing traffic of private transport tends to increase travel delays, increase travel time and cost, and reduces the reliability of traveling especially in urbanized areas. The increased travel demand also causes environmental and social problems such as an increase in air pollution, traffic delays, and sometimes increases in traffic accidents.



The quality of transportation infrastructure plays a significant role in the modes and route choice behavior of travelers. Most of the time travelers make a trade-off between travel time and travel cost in their decision making to choose a particular mode and route. The choice of the route while using a private vehicle entirely depends on an individual’s behavior and in the case of public transport, is dependent on the route of the transit vehicle. Travel time reliability and perceived value of travel time by each individual also play important roles in the choice of alternatives. The service reliability of transportation alternatives has a great influence on travelers’ choices [4]. Public transportation services are an integral part of societies. Countries need effective public transport services for transit users. In an urbanized society, an efficient transportation system is one of the basic components of the social, economic, and physical structure, and it has to be competitive and attractive to the transit seekers. Public transport services must follow regular schedules, be reliable, be safe and rapid, and guarantee high service quality [5,6].



Two of the most important values obtained from travel demand studies are the value of travel time (VTT) and the value of travel time reliability (VTTR). The former links the monetary values travelers (or consumers) place on reducing their travel time (i.e., savings). The latter connects the monetary values travelers place on improving the predictability (i.e., reducing the variability) of their travel time [7]. The value of travel time (VTT) or value of time (VOT) refers to the cost of time spent on transport. It includes costs spent on travel (e.g., fuel costs, parking costs, road toll, and fare in case of transit services), and costs of personal (unpaid) time spent on travel. The value of travel time savings (VTTS) refers to the benefits from reduced travel time costs. Travel time saving is often the principal benefit for transportation projects. Congestion relief projects are justified primarily by the reduction in travel time they are supposed to bring about [8]. Travel time saving can also lead to reductions in vehicle operating costs. For example, an addition of a new lane to a freeway would increase traffic speeds and reducing travel delays, a coordinated signaling strategy would allow for faster travel along a particular corridor, and an improvement to a transit system reduces waiting time or increases travel time reliability. It can also reduce travel time on a parallel highway [9].



The perceived generalized travel cost of transportation modes plays a significant role in mode choice behavior. This generalized travel cost is a combination of monetary (e.g., fuel, parking fee, toll, fare) and non-monetary (travel time) components of travel cost. The non-monetary component of travel costs depends on several factors such as service quality and reliability attributes of the transportation infrastructure system. The value of time (VOT) varies significantly across different segments of the travel market and economic groups of society. The perceived generalized travel cost and VOT are essential parameters in the transportation planning process. The determination of the value of time helps in understanding the exact needs of a specific segment of the travel market, planning, and designing transportation facilities. It is essential to identify the value of travel time saving in the local context to know the preference and needs of travelers.



This study aims to identify the value of travel time and identify the significant factors which might influence the value of travel time. Some of the main objectives for carrying out this research study are listed as follows: as the value of travel time is important in the decision making for travel behavior, it is therefore imperative to understand the behavior of commuters in the local context to comprehend how it affects their choices. To the best of the authors’ knowledge, no such study has been conducted in Oman; therefore, the findings of this research can fill the gap in the body of the literature for effective inferences and interventions to reduce the dependence upon personalized vehicles. It has been mentioned in the preceding section that the share of public transport is negligible as compared with private vehicles; therefore, it is important to identify the core factors which affect the decision process of travelers about the use of mode and route choices. Furthermore, understanding the behavior of respondents belonging to different socio-economic backgrounds can help in affectively addressing the concerns regarding the use of public transport and concurrent suggestions can be proposed for the promotion of sustainable transport modes.




2. Literature Review


The value of travel time is an important factor in many decisions a traveler makes in terms of routes to travel, when to travel, and by which mode to travel. The value of time is affected by the level of transportation infrastructure and the service quality offered by the system. The value of time is affected by money spent on the type of transportation choice. The value of travel time decreases when one’s time budget increases and the value of time increases with monetary income [10]. The value of travel time saving differs across different income groups and travel modes [11]. The value of travel time differs from one person to another depending on many factors such as type of transport mode, travel time, destination, weather conditions, trip purpose, and a traveler’s characteristics [12]. The value of travel time increases directly as the distance of trips increases. Moreover, the value of travel time increases when personal income increases. In addition, the social and economic conditions are also affected by the value of travel time as the number of people in the family increase, thus spending more money for good and fast travel is inevitable [13].



Fuel cost is one of the factors affecting the influence of travel. The price of fuel cost increases as demand grows and this effect influences travel [14]. Household size has a negative impact when selecting the mode choice with family members. It is important to mention that the ride sharing will be less with someone who is not known. Time of day also plays an important role in ride sharing; most of the time families and friends share rides on weekends and working days in the mornings, so the ride sharing will be more often be at the weekends. Most people who use a private car have a high level of income and also have a greater level of education and good jobs. The other factors determining whether people use a private car are security, comfort, and time, which are higher in a private car compared to public vehicles [15].



Reasons for using a private car include a rise in income, which has probably resulted in an increase in both travel costs and benefits; the benefits of additional travel have increased more rapidly than costs, and possibly the increased comfort level of cars have outweighed the cost.



Travel time saving depends on the income of the family and the total cost of travel. It also depends on the specific travel time which has a different cost value. Newcomers resent avoidable costs; the most important of these costs is parking cost, which can be reduced through long walking times or the different road options. In addition to paying parking costs is traffic fees as well as the usual and acceptable cost of fuel [16]. The income and length of the trip have a great impact on the value of travel time. The higher the income, the higher the VOT. Likewise, as the length of the trip increases, the VOT increases where similar studies can be performed to analyze the effect of respondents’ socio-economic characteristics on value of travel time [13]. A study found that income and allowances from employee are significant for commuting trips and time savings and cost savings are significant for shopping and recreational trips [17]. The value of travel time increases as income increases [18]. The increase in incomes has resulted in an increase in travel costs and benefits in traveling [19]. It has been found that the function of value of time reduces with higher levels of objective and perceived comfort [20]. A study found that high speed rail and air transport users show higher values for travel time saving than bus users [21]. Additionally, savings of waiting time have more value than access time. Some researchers examined the travel time saving in terms of consumers surplus using discrete choice models [22,23]. Sergio et al. estimated the subjective values of travel time saving using perceptions results of work, leisure, and travel from a joint mode choice activity model [24]. It has been found that long commuting times have a positive and significant impact on increases in work stress and type of traveling mode also induces significant influence on stress [25,26]. Some of the factors influencing the VOT are summarized in Table 1. This table illustrates the factors which influence the decision making process of users related to VOT. The factors are divided into two categories, i.e., internal factors and external factors. The internal factors are concerned with the social-cognitive aspects and socio-economic characteristics of the travelers which influence their decision while traveling. The external factors include the service quality characteristics of transport infrastructure and transit modes such as variation of travel costs, time, accessibility, distance, and population. The pricing policies and reward on use of particular travel alternatives are also considered as external factors.



It is evident that the value of time saving in traveling varies across different segments of the travel market. The actual travel preferences considering various time saving scenarios may differ from person to person. The time saving also influences the traveler’s mode choice pattern and such mode choice pattern may be unique under specific circumstances. The local transportation infrastructure characteristics also play a significant role in route and mode choice considering the travel time saving. The travelers’ perceptions can provide useful insight into the significance of travel time saving.




3. Data Collection and Analysis Methods


A questionnaire survey was designed carefully for the estimation of travel time saving. The questionnaire survey was conducted using an online method for extracting useable samples. The questions were kept short and concise so that exact information can be extracted using this questionnaire.



3.1. Selection of Survey Locations and Sample Size


The survey was conducted online with the help of Google forms. An online approach was preferred to conduct this survey due to the COVID-19 infection issue. The survey was prepared both in Arabic and English languages for a better understanding of the potential respondents. The survey conducted with travelers from all parts of Oman was an online survey and it was possible to collect responses from different regions in Oman. The population of Oman is 5.36 million people, and the population density of the country is around 16 people per Km2. We chose this survey as it was a simple way to approach participants. Guidelines and instructions were given at the start of the questionnaire as well as at the start of each questionnaire part so that exact information could be obtained. The questionnaire was sent to all those who were easily accessible.



We decided to obtain more than 300 samples. Most of the previous studies with similar scope have considered a sample size of 300 or more suitable for use in statistical analysis. During the survey, we assumed that the sample size should comprise travelers from different socio-economic groups. The survey sample includes students from the University of Nizwa as well as from off-campus students. It also includes the employees of various organizations. Most of these students use the university bus for daily commutes, and many students use their cars. They were asked to report the cost of travel and travel time for the use of the car and private vehicle for their trip. To ensure the confidentiality of the data and respondents’ information, personal identification information was not asked in the survey. The questionnaire survey only asked general characteristics of the travelers and perceptions on travel time saving attributes and importance of time saving in the mode choice behaviors.




3.2. Questionnaire Design


The data were collected through a self-reported questionnaire that consisted of five parts. The first part of the questionnaire consisted of personal and trip characteristics of the travelers, e.g., age, gender, marital status, income, living city in Oman, profession, car ownership, travel mode, possession of driving license, trip frequency before COVID-19 and at present, main trip purpose, travel time, travel cost and trip distance for the most frequent trip. The respondent’s age was classified into six groups: under 20 years, 20–30 years, 31–40 years, 41–50 years, 51–60 years, and more than 60 years. This categorization of age was used considering age distribution of target population in this study. The type of travel mode used was classified into four groups as private bus, car, taxi, and other vehicles. The trip frequency per week was divided into four groups: 1–2 days a week, 3–4 days a week, 5–6 days a week, and every day.



In the second part of the questionnaire, some attributes of service quality of travel alternatives were chosen to learn the views of the respondents about the travel time saving in traveling considering various factors and scenarios. These statements were designed as, for example, how important it is to save travel time saving, travel cost saving, living closer to office/school to save travel time, the flexibility of travel route to save travel time, the flexibility of travel schedule to save travel time, travel time reliability, traveling alone to save travel time, and traveling in off-peak hours to save travel time. These phrases were evaluated using the five-point Likert type scale, i.e., not important at all (1), slightly important (2), moderate (3), important (4), and very important (5). This five-point Likert-type ordinal scale was chosen to seek the reliability and normality of the data [28]. The five scales were chosen considering the reliability of the data and easiness of the respondents in recording the responses. The five-point scale usually provides better results and is easy to understand for the target respondents in the population.



In the third part, the students were asked to provide the best choice for each phrase using the five-point Likert scale, i.e., strongly disagree (1), disagree (2), neutral (3), agree (4), and strongly agree (5). Some of the questions included in this part were as follows: I prefer travel time reliability over cost of traveling, I prefer time saving over cost saving in traveling, traveling with family members increases the travel time, the level of transportation infrastructure influences the value of travel time, I use a car because it saves travel time, I have to wait a long time if I need to travel by bus, I have to wait a long time if I need to travel by taxi, I am willing to pay additional travel costs for the reduction in travel time and am willing to pay a road toll or tax for the improvement of roads by adding more lanes. In addition, it is acceptable for me if there is an increase in travel time e.g., 5 min, 6–10 min, and 11–15 min.



In the fourth part of the questionnaire, the respondents were supposed to show their level of interest in the following travel scenarios for daily commuting considering the travel time saving. The potential target respondents were asked to provide the best choice for each phrase using the five-point Likert scale, i.e., (1) not at all interested, (2) slightly interested, (3) moderately interested, (4) very interested, and (5) extremely interested. The designed scenarios of travel time saving for mode choice preferences included a private car with family members, private with friends/colleagues, and a taxi with strangers. A taxi with friends/colleagues, a taxi with family members, public transport bus, a taxi alone, the private car alone, private car with a flexible working schedule, a long route with no traffic signal, a short route with a traffic signal, a long route with a higher speed limit (e.g., 120 km/h), and short route with a lower speed limit (e.g., 80 km/h).



The last part of the questionnaire consisted of respondents’ willingness to pay for various levels of travel time saving. These selected cost options included 100 baisa, 101–200 baisa, 201–300 baisa, 301–400 baisa, and more than 400 baisa. These questions in part five were designed as: (1) How much additional travel cost are you willing to pay for a 5-min travel time saving? (2) How much additional travel cost are you willing to pay for a 6–10-min travel time saving? (3) How much additional travel cost are you willing to pay for more than 11–15 min travel time saving? Respondents were supposed to record their willingness to pay for the mentioned travel time saving scenarios.




3.3. Data Analysis Methods


The collected data were analyzed using conventional and statistical methods. In conventional methods, frequency distributions of the responses are presented. Average responses and standard deviations were estimated to understand the central tendency of the data. The data in parts 2, 3, and 4 were analyzed using exploratory factor analysis methods (EFA). The EFA technique is usually used when the survey items are not designed based on a certain proven theory as well as when the latent variables are unknown. It is used to reduce a large number of observed variables into interpretable and logical variables to explore the underlying theoretical structure based on certain assumptions. It helps to extract the latent or unobserved variables or underlying factors which can be used further to explain the correlations between extracted variables. The extracted factors from EFA were named based on the nature of indicators of each factor. The indicators are those variables that are observed in the field, i.e., they are also called observed variables. Cronbach’s alpha values were estimated for each factor to check the creditability of the data. A Cronbach’s alpha value of more than 0.7 shows an acceptable level of reliability [29]; however, a lower of 0.5 is also acceptable in some cases as it shows a moderate level of reliability [30]. Structural equation modeling (SEM) technique was used to develop regression equations between different factors. SEM is a well-known technique which is widely used in transportation research [31,32,33,34,35,36]. From the graphs, important factors and features are extracted and explain the significance of travel time saving.





4. Results and Discussions


4.1. Distribution of Respondents’ Personal and Traveling Characteristics


Based on the responses, the gender distribution shows that 67% were females, which was more than males at 33%. The marital status distribution showed that 55% were single and 45% were married. The age distribution was carried out in five groups, 65% of the respondents were in the 20–30 year-old age group, 57% were in the 31–40 year-old group, 9% were in the 41–50 year-old group, 5% were in the under 20 year-old group, and 2% were in the 51–60 year old group. Based on the nationality distribution, 86% of the respondents were Omani and 14% of the respondents were expats (foreigner). In terms of the personal monthly income, there were five groups set: 49% of the respondents were in the below 200 OMR group, 20% were in the 500–1000 OMR group, 17% were in the 1000–2000 OMR group, 10% were in the 200–500 OMR group, and 4% were in the more than 2000 OMR group. The number of cars in a household was divided into five groups: 32% of the respondents owned more than three cars, 27% owned two cars, 22% had one car, 16% had three cars, and 3% were in the group with no car. Based on the possession of the driving license, 67% of the respondents had a driving license, but 33% of them did not have a driving license. Based on the profession, the respondents were divided into four groups: 43% of the respondents were in the student group, 36% were in the employees group, 19% was the others group, and 2% was for the businessman) group. In total, 27% of the respondents were in a family with 3–5 people, 27% of them were in a family with 5–8 people, 27% were in a family with 9–12 people, 11% were in a family with more than 12 people, and 8% of the respondents had 1–2 people in their family. The traveling mode distribution shows that 73% of the respondents used personal cars for traveling, 11% used busses, 11% used shared cars, 4% used other modes of transport, and 1% of the respondents used taxis for traveling.




4.2. Distribution of Respondents’ Travelling Information


Travel time from home to office/school/university was divided into five groups: 30% of the respondents were in the 21–40 min group, 27% were in the more than 60 min group, 19% were in the 10–20 min group, 14% were in the 41–60 min group, and 10% were in the below 10 min group. Travel distance from home to office/school/university was also divided into five groups: 43% of the respondents were in the >50 km group, 21% were in the 21–30 km group, 18% were in the 10–20 km group, 14% were in the 31–50 km group, and 13% were in the <10 km group. The travel cost distribution from home to office/school/university was also divided into five groups: 57% of the respondents were in the more than 1.0 OMR group, 13% were in the 0.6–1.0 OMR group, 11% were in the 0.4–0.6 OMR group, 10% were in the 0.2–0.4 OMR group, and 9% were in the <0.20 group. The main purpose of the daily trips was also categorized into five groups: 43% of the respondents were in the recreational group, 33% were in the job group, 15% were in the business group, 6% were in the others) group, and 3% were among the shopping group. The distribution about how many days travel in a week (before COVID-19) was set into four groups: 34% of the respondents were in the 5–6 days a week group, 35% were in the 1–2 days a week group, 16% were in the everyday of the week group, and 15% were among the 3–4 days a week group. The distribution of about how many days of travel spent in a current week was also divided into four groups: 59% of the respondents were in the 1–2 days a week group, 16% were in the 3–4 days a week group, 16% were in the 5–6 days a week group, and 9% were among the everyday of the week group.




4.3. Distribution of Respondents’ Travel Time Saving Importance


Figure 1 shows the statement of the respondents along with their level of time saving importance; most of the respondents generally answered, “very important”, with the highest response for “travel cost saving”. In addition, the statement that received 119 responses was “travel time saving”. Thus, people focus on two important things when traveling: the cost and time of travel. Figure 2 also shows that the most important attributes of the mode selection for people are the flexibility of travel schedule to save travel time and the flexibility of travel route to save travel time. The travel time saving differs across different groups as they belong to different social and economic groups of the market. The respondents belonging to high income groups have more value of travel time saving in comparison to other groups. The detailed responses in this domain can be seen in Figure 1.




4.4. Distribution of Respondents’ Mode Choice Behaviors


Figure 2 shows the opinions about traveling and their agreement; most of the respondents generally stated “agree”. The most frequent statement from respondents was the statement, “it is acceptable for me if there is an increase in travel time up to 5 min”. In addition, the statement that had 108 respondents agreeing and 116 respondents “strongly agree” was “the level of transportation infrastructure influences the value of travel time”.




4.5. Distribution of Respondents’ Level of Interests in Different Scenarios for Travel Time Saving


Figure 3 shows the opinions of the respondents about the distribution of responses level of interest in different scenarios for the travel time saving. Most of the respondents stated, “not at all interested”. The statement receiving most of the respondents’ attention was “in a taxi with strangers”, which received 169 responses, again for “not at all interested”. Figure 4 also shows that the most frequent response for “not at all interested” was in a taxi alone, in a taxi with family members, and a taxi with friends\colleagues. In addition, the statement that received 117 responses for “very interested” was the statement, “private car alone”. This implies that that people focus more on using a private car alone than a taxi with friends and family for the sake of saving travel time in different scenarios. The detailed responses can be seen in Figure 3.




4.6. Distribution of Respondents’ Willingness to Pay for Various Levels of Travel Time Saving


Figure 4 shows the respondents’ responses fort travel cost by minutes of travel time saving; most of the respondents ‘stated “100 baisa ”. The statement receiving the most attention was “How much additional travel cost are you willing to pay for a 5-min travel time saving?” Moreover, the statement that received 90 responses from the respondents for “101–200 baisa” was “How much additional travel cost are you willing to pay for a 6–10 min travel time saving? ”. The distribution of the detailed responses can be seen in Figure 4.




4.7. Factor Analysis of Important Travel Time Saving Attributes


An exploratory factor analysis (EFA) was conducted using the principal component axis (PCA) factoring method and Equamax rotation. Three factors were obtained from this analysis as flexibility and reliability in traveling (FRT), time and cost saving (TCS), and personal preferences in traveling (PPT) as shown in Table 1. The average scores and standard deviations are also presented in Table 1. The factor for FRT included observed variables related to the importance level for the flexibility and reliability in traveling considering travel time saving. The results show that respondents placed high importance on these travel characteristics. The second factor for TCS shows that travelers placed a high level of importance on cost and time saving in traveling. The results of the PPT factor shows that the travelers give importance to travel in off-peak hours to save travel time. The Cronbach’s alpha values of all three factors are more than 0.7, which shows an acceptable level of reliability of the extracted factors. It is pertinent to mention that respondents’ preferences were highest for the FRT factor, followed by TCs, and PPT. The detailed factor scores can be seen in Table 1.




4.8. Factor Analysis of Preferences in Traveling


The second EFA was conducted on respondents’ preferences on mode choice and willingness to accept an increase in the travel time. This analysis resulted in three factors: car-oriented priorities (COP), travel time saving priorities (TTSP), and acceptability of travel time increase (ATTI) as presented in Table 2. All three factors explain more than 60% of the variance in the analysis. The estimated values of Cronbach’s alpha are more than 0.7, which indicates that these factors have an acceptable level of reliability and internal consistency among respondents in their evaluation. The factor of TTSP shows that most of the respondents agreed that they put more beliefs on travel time reliability, and time saving in the choice of their modes. They also believed that the service quality level of transportation facilities affects the travel time saving and its value. The factor of COP depicts the auto-oriented attitudes of the respondents in the mode selection, as most of them did not like to wait for public transport modes. It means that their travel attitudes were more inclined towards private transport-seeking travel time saving. The results of ATTI depict the travelers’ propensity to accept an increase in travel time could be agreed for any reason. The increase in travel time could be due to high traffic demand and unexpected events such as accidents and bad weather. The respondents’ expresses a willingness for up to a 5 min increase in travel time. Again, the estimated values of Cronbach’s alpha are more than 0.7 which confirm the acceptability of the rotated factors as the internal consistency and reliability of the respondents’ evaluation. The detailed factor loadings can be seen in Table 2.




4.9. Factor Analysis of Respondents’ Travel Interests Considering Travel Time Saving


The third EFA was conducted on respondents’ interests in various travel alternatives. This analysis resulted in five factors and categorized the travel choices. These five factors included public transport modes (PTM), personal car traveling alone (PCTA), short route propensity (SRP), personal car traveling with others (PCTO), and long route propensity (LRP). These five factors explain more than 60% of the variance in the results as shown in Table 3. The estimated Cronbach’s alpha values are more than 0.7 of all five factors, which depict that the extracted factors have an acceptable level of reliability, and the respondents have internal consistency in their evaluation. The PTM factor shows the respondent’s interest in selecting public transport modes seeking travel time saving. The value of the Cronbach’s alpha is more than 0.7 which shows that there is internal consistency among the responses’ evaluation. It implies that the travelers’ Interests to use taxis and buses are quite low while focusing on travel time saving.



The travel interests to use a private car alone and travel with a flexible schedule are quite high as indicated by the factor of PCTA. The travelers’ propensity to use long routes with high-speed limits and no traffic signals were high compared to short routes with traffic lights and low-speed limits. It shows that some travelers would prefer long routes over short routes to avoid delays at the traffic signal and more travel time on low-speed roads. This implies that the respondents’ propensity regarding high travel speed was greater as compared to stopover routes along the shorter routes. The travelers have shown good interest in using a private car with family members and colleagues when they needed to save travel time as depicted by the PCTO factor. It infers that when respondents travel with family members, they would prefer to use private car as compared to taxi and public transport. However, traveling with family members has more tendencies to save travel time than traveling with friends or colleagues as it can be depicted with the mode choice behavior of the respondents.




4.10. Regression Analysis of Travelers’ Time Saving Interests


Regression analysis was conducted between extracted factors in Table 1, Table 2 and Table 3. The factors of Table 1 and Table 2 were treated as independent latent variables and factors of Table 3 were utilized as dependent variables. The standardized estimates of regression equations are presented in Table 4 with their level of significance. Results of the regression analysis show that TCS, TTSP, and COP have significant correlations with travelers’ interests in using public transport modes. The negative coefficient of TCS with PTM shows that those respondents who placed high importance on time and cost savings would not prefer to use public transport modes such as taxis and buses. The TTSP and COP have a positive association with PTM, which depicts that there are travelers who may use taxi and bus services despite having positive attitudes towards private transport.



The positive and significant relationships of FRT and TCS with PCTA show that the travelers who give high importance to flexibility, reliability, time, and cost saving in traveling were more likely to travel alone to save travel time. The TTSP and COP also have positive and significant correlations with PCTA, which depict that the travelers’ high priorities for time and cost savings and car-oriented attitudes had a direct bearing on their alone travel patterns. The short route propensity of travelers is positively related to time and cost saving factors. Similarly, the time and cost savings and car-oriented attitudes had a positive association with the choice of a short route to save travel time. The time and cost saving importance levels are positively associated with private car preferences while traveling with others. However, travelers who cared about their priorities had a low likelihood to travel with others while their focus was to save travel time. The flexibility and reliability factor had a negative association with long route priorities, which shows that the travelers who give more importance to flexibility and reliability in traveling had low preferences for choose the longer route (Table 5). The relationships of TCS, PPT, and TTSP are positive with LRP, which shows that the respondents with high importance of time and cost saving and personal priorities were more likely to choose a long route for traveling. The indices of goodness fit parameters such as CMIN/DF are between 2–5, and values of GFI and CFI are near 0.9 [37,38], which depicts good reliability of the regression analysis results.




4.11. Discussion on Results


The survey and analysis results revealed that respondents had high beliefs on value of travel saving and concerning transportation infrastructure characteristics. It is evident that the time saving has major influence in the choice of route and travel modes of the travelers. The other studies have also shown the value of time saving in mode choice preferences using various models [16]. The perceived flexibility in traveling, cost savings, and traveling alone are also significant in determining travel mode preferences of riders. The situational constraints such as traveling with family members and friends also have significant impact on mode choice behavior [39]. It is evident that in the context of Oman, social and family constraints play important roles in the selection of travel mode as most of the local people avoid selecting shared and public transport modes. It is well known that such coupling and social constraints have a significant influence on choice of travel alternatives [39,40]. The increased travel cost can have an impact on changing travel behavior patterns, especially those travelers who fall in a captive group. It is required to focus on mobility needs of captive riders through provision of better public transport facilities.



On providing alternative travel modes, future policies should keep in view the mobility needs of groups in the travel market. Considering people’s preferences and perceptions, it is suggested that state authorities focus on developing public transport facilities in the main cities such as Muscat. Such facilities may include a bus rapid transit service or a metro-train on the main arteries of the city. The provision of such facility would provide a faster mode of transport to the residents which helps them to save travel time. Additionally, the public transport modes can be integrated with mass transit modes to enhance the efficiency of the transit network and improve the accessibility. The shared transport modes can help in reducing the auto traffic on roads and reduce travel delays.





5. Conclusions


The survey results showed that more than 73% of people use a car for transport which implies that most of them do not like to wait for public transport modes. It means that their travel attitudes are more inclined towards private transport seeking travel time savings. Most people do not like to share cars with others when traveling, which can be confirmed with the fact that 44% of the respondents use private cars alone to give high importance to flexibility, reliability, and time and cost saving in traveling and are more likely to travel alone to save travel time. The people’s short route propensity is positively related to time and cost saving factors. Similarly, the time and cost savings and car-oriented attitudes have a positive association with the choice of a short route to save travel time. Most of the respondents agreed that they put more beliefs on travel time reliability and time saving in the choice of their modes. They also believed that the service quality level of transportation facilities affects the travel time saving and its value. Most respondents accepted an increase in travel time fo good reasons. The increase in travel time could be due to high traffic demand and unexpected events such as accidents and bad weather. The respondents’ willingness was more for up to a 5 min increase in the travel time. The travelers’ propensity to use long routes with high-speed limits and no traffic signals were higher than short routes with traffic lights and low-speed limits. This shows that some travelers would prefer long routes over shorter routes to avoid delays at the traffic signal and more travel time on low-speed roads. The travelers showed high interest in using a private car with family members and colleagues when they needed to save travel time. However, traveling with family members has more tendencies to save travel time than traveling with friends or colleagues. Most of the travelers who placed high importance o flexibility, reliability, time, and cost saving in traveling were more likely to travel alone to save travel time. The flexibility and reliability factor has a negative association with long route priorities, which shows that the travelers who placed more importance on flexibility and reliability in traveling had low preferences for choosing the longer routes.



It is pertinent to mention that there is a need to improve the current public transport infrastructure. One of the reasons for the low propensity of the respondents to use public transport can be attributed to the fact that current transport infrastructure is not sufficient to accommodate the needs of the commuters. From the results, many people prefer to use the private car because it provides them with more comfort and flexibility than bus and taxi services. The improvement in the bus and taxi services and its development will help in enhancing the use of the bus and taxi greatly so that it can save the time and cost of traveling. There is also a need to improve the service quality level of transportation facilities, e.g., road infrastructure in Oman, as most people’s beliefs affect the travel time saving. This research focused on various factors pertinent to the travel time saving perceptions of the commuters. It is recommended to consider other infrastructural, social, and behavioral factors in the evaluation that affect the value of travel time saving. A more extensive and comprehensive evaluation through detailed survey is needed in order to determine the exact willingness of travelers to estimate the exact value of travel time saving.
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Figure 1. Distribution of respondents’ level of importance for travel time saving. 
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Figure 2. Distribution of response preferences in mode choice behaviors. 
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Figure 3. Distribution of responses level of interests in different scenarios for the travel time saving. 
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Figure 4. Distribution of willingness to pay for various levels of travel time saving. 
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Table 1. Factors influencing the decision making process regarding VOT [27].
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	Internal Factors
	External Factors





	
	1- 

	
Psychological factors:




	1—

	
Attitudes and preferences related to commuting




	2—

	
Attitudes and preferences related to privacy




	3—

	
Attitudes and preferences related to comfort




	4—

	
Attitudes and preferences related to social interaction




	5—

	
Attitudes and preferences related to the protection of the environment




	6—

	
Preferences of a commuter regarding the driver












	
	1- 

	
Situational factors:




	1—

	
Accessibility of public transport




	2—

	
Price of fuel/transport costs




	3—

	
Commute time




	4—

	
Distance to the target destination




	5—

	
Size of the employer company




	6—

	
Population density




	7—

	
Time spent waiting for a shared ride















	
	2- 

	
Social—demographic characteristics:




	1—

	
Age




	2—

	
Income




	3—

	
Marital status




	4—

	
Number of cars in household












	
	2- 

	
Interventions:




	1—

	
Parking discounts




	2—

	
Reward programs




	3—

	
Partner—matching programs




	4—

	
Guaranteed ride home
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Table 2. Rotated factor loadings of important travel time saving attributes.
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Observed Variables

	
Mean

	
Standard Deviation

	
Factors




	
FRT

	
TCS

	
PPT






	
The flexibility of travel schedule to save travel time

	
3.689

	
1.220

	
0.762

	

	




	
The flexibility of travel route to save travel time

	
3.722

	
1.187

	
0.726

	

	




	
Travel time reliability

	
3.557

	
1.190

	
0.611

	

	




	
Travel time saving

	
3.657

	
1.304

	

	
0.794

	




	
Travel cost saving

	
3.819

	
1.266

	

	
0.728

	




	
Traveling alone to save travel time

	
2.864

	
1.251

	

	

	
0.831




	
Traveling in off-peak hours to save travel time

	
3.359

	
1.260

	

	

	
0.516




	
% of variance explained

	
26.308

	
25.239

	
19.510




	
Cronbach’s Alpha

	
0.907

	
0.865

	
0.715








Note: FRT: flexibility and reliability in traveling, TCS: time and cost savings, PPT: personal preferences in traveling.
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Table 3. Rotated factor loadings of preferences in traveling.
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Observed Variables

	
Mean

	
Standard Deviation

	
Factor




	
TTSP

	
ATTI

	
COP






	
I prefer travel time reliability to travel cost in traveling.

	
3.534

	
1.085

	
0.706

	

	




	
I use a car because it saves travel time.

	
3.777

	
1.130

	
0.606

	

	




	
I prefer time saving over cost saving in traveling.

	
3.382

	
1.094

	
0.576

	

	




	
The level of transportation infrastructure influences the value of travel time.

	
3.958

	
1.070

	
0.550

	

	




	
It is acceptable for me if there is an increase in travel time from 6–10 min.

	
3.019

	
1.137

	

	
0.898

	




	
It is acceptable for me if there is an increase in travel time from 11–15 min.

	
2.599

	
1.269

	

	
0.747

	




	
It is acceptable for me if there is an increase in travel time up to 5 min.

	
3.372

	
1.029

	

	
0.603

	




	
I have to wait a long time if I need to travel by taxi.

	
3.495

	
1.161

	

	

	
0.895




	
I have to wait a long time if I need to travel by bus.

	
3.689

	
1.187

	

	

	
0.677




	
% of variance explained

	
17.836

	
16.706

	
16.700




	
Cronbach’s Alpha

	
0.706

	
0.805

	
0.812








Note: COP: car-oriented priorities, ATTI: acceptability of travel time increase, TTSP: travel time saving priorities.
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Table 4. Rotated factor loadings of travel interests with travel time saving preferences.






Table 4. Rotated factor loadings of travel interests with travel time saving preferences.





	
Observed Variables

	
Mean

	
Standard Deviation

	
Factor




	
PTM

	
PCTA

	
SRP

	
PCTO

	
LRP






	
In a taxi with friends/colleagues

	
2.382

	
1.263

	
0.756

	

	

	

	




	
In a taxi with strangers

	
1.874

	
1.187

	
0.727

	

	

	

	




	
In a taxi alone

	
2.181

	
1.240

	
0.702

	

	

	

	




	
In a taxi with family members

	
2.372

	
1.279

	
0.662

	

	

	

	




	
In a public transport bus

	
2.502

	
1.281

	
0.626

	

	

	

	




	
Private car alone

	
3.371

	
1.303

	

	
0.744

	

	

	




	
On a private car with a flexible working/study schedule

	
3.502

	
1.286

	

	
0.652

	

	

	




	
Short route with a lower speed limit (e.g., 80 km/h)

	
2.984

	
1.234

	

	

	
0.799

	

	




	
Short route with traffic signal

	
3.039

	
1.299

	

	

	
0.563

	

	




	
Private car with friends/colleagues

	
3.269

	
1.293

	

	

	

	
0.701

	




	
Private car with family members

	
3.689

	
1.317

	

	

	

	
0.626

	




	
Long route with a higher speed limit (e.g., 120 km/h)

	
3.427

	
1.346

	

	

	

	

	
0.668




	
Long route with no traffic signal

	
3.424

	
1.367

	

	

	

	

	
0.642




	
% of variance explained

	
19.35

	
10.95

	
10.89

	
10.45

	
10.32




	
Cronbach’s Alpha

	
0.856

	
0.787

	
0.753

	
0.785

	
0.757








Note: PTM: public transport modes, PCTA: personal car traveling alone, SRP: short route propensity, PCTO: personal car traveling with others, LRP: long route propensity.
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Table 5. Standardized estimates of regression equations.
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Latent Variables

	
PTM

	
PCTA

	
SRP

	
PCTO

	
LRP






	
FRT

	
0.11

	
0.26 *

	
0.04

	
0.12

	
−0.30 **




	
TCS

	
−0.28 **

	
0.19 *

	
0.13 *

	
0.39 ***

	
0.40 ***




	
PPT

	
0.11

	
−0.08

	
0.06

	
−0.19*

	
0.29 **




	
TTSP

	
0.20 ***

	
0.36 ***

	
0.27 ***

	
0.52 ***

	
0.40 ***




	
COP

	
0.19 **

	
0.27 ***

	
0.15 *

	
−0.05

	
0.07




	
Indices of Goodness of fit parameters




	
CMIN/DF

	
4.039

	
4.741

	
4.741

	
4.793

	
4.836




	
GFI

	
0.847

	
0.856

	
0.857

	
0.855

	
0.854




	
AGFI

	
0.794

	
0.790

	
0.791

	
0.788

	
0.786




	
CFI

	
0.867

	
0.877

	
0.872

	
0.875

	
0.871








Note: *** significant at 1% (p < 0.01), ** significant at 5% (p < 0.05), * significant at 10% (p < 0.1).
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