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Abstract

:

Corporate employees like to save the time they spend commuting to work. However, public transport in many emerging cities is not scheduled. Only big enterprises can afford scheduled staff buses. Rideshare services (e.g., Uber, Lyft, Pathao) can be a good alternative but are not affordable for every individual. This study aims to design a group rideshare service as a sustainable alternative for potential employees. For that purpose, it is important to know their commuting pattern. A survey was carried out on 314 employees of 20 Small and Medium Enterprises (SMEs) working in one office complex. This paper reports their current travel pattern in terms of distance, cost, time, and mode of transportations to measure their potentiality to use a group rideshare service uniquely designed for a work commute. This paper recommends that employees living within a distance of 2.5–15 km, currently using motorized vehicle for their work commute, who can spend $40 USD a month for work commute and agree to a mutually-determined commuting schedule are the most fitting potential users for an effective and financially sustainable rideshare service for the studied community. The same methodology can be used to obtain the potential ride share users to design a ride share model for other similar communities.
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1. Introduction


The demand of mobility is increasing as more people are actively engaging in economic activities in emerging cities [1]. More women, and people with disabilities and special needs are actively participating in the economic wave. Also, because of the increasing awareness among people regarding sharing resources to conserve resources, people are making changes in lifestyle like not owning a private car in favor of shared mobility services [2]. Thus, the requirements in designing and developing mobility capacity to cater to mobility needs are also changing. With easier and wider access to information through the internet, and integration of transport information on the internet, ride-sharing services have become a popular mode of urban transport around the world, including in developing countries. However, the existing services are yet to become an attractive transportation mode among office goers for their regular work commute, especially in developing countries.



Information and Communication Technology (ICT) promises to revolutionize the urban mobility [3]. Ubiquitous and faster internet has been continually leveraging the capacity development of Mobility as a Service (MaaS) with services like car-sharing, ridesharing, and ride-hailing. The ride-hailing service Uber gained momentum within the first 3 years after its establishment in the US and in other international markets [4]. Such services are also becoming popular in developing countries for example, “Grab” in developing Asian countries like Indonesia and Vietnam [5].



Ride sharing services have been avaliable for quite long time; however, several constraints including legal [6] and technological [7,8] have not allowed such services to obtain the desired scale within and across countries. The emergence of the GPS-enabled smartphone back in 2007 and the pro-mindset of regulatory agencies significantly reduced the mentioned inhibiting factors, and has subsequently encouraged companies to start offering ride sharing services locally as well as internationally. For example, uber is operating in 65 countries and in more than 700 cities [9]. The phenomenal growth of international ride-sharing companies like Uber, Lyft, and Sidecar also encourage country specific ride-sharing companies like Didi Chuxing and Grab to start and grow locally and internationally. The widespread acceptance of these ride-sharing services was primarily due to their complementary nature toward the existing mode of urban public transportation [10]. In addition, prior research found that ride sharing services reduce traffic congestion, car ownership, emission level, and drivers’ stress, and they increase consumer welfare and facilitate the concept of ‘smart cities’ [11,12].



The mentioned benefits of ride-hailing services have also led developing countries to approach such services with a very positive mindset [13]. Developing countries in general suffer from the absence of ideal infrastructure, including public transportation systems, so they gladly accept this idea, which consequently opens up opportunities for new companies. Local companies in these countries have seized this opportunity and, building on such opportunity, they have grown significantly and are operating internationally. For example, Pathao, a Bangladeshi ride sharing company was valued above USD 100 million in 2018 [14]. Ride-sharing services, due to their unprecedented growth, now occupy 23% of the transportation sector of Bangladesh [15]. For developing countries, ride sharing services have been shown to contribute toward social growth in the form of developing an entrepreneurial mindset [16]. This may be true for individually as well as for institutions. In particular, the digital economy and its byproducts such as ride sharing services can yield significant benefits in terms of productivity and more entrepreneurial opportunities [17] for small and medium enterprises (SMEs) of developing countries.



Our previous research [17] investigated the suitability of rideshare services for rural communities in Bangladesh. A ride share model for urban female workers was proposed in our earlier work [18]. There are still more areas to explore with specific reference to cities in developing countries in work commuting contexts. For example, employees of all organizations are not equally equipped at least financially to take advantage of the existing ride sharing services offered in the urban geographic milieu of these countries.



Rideshare services are becoming increasingly popular in Bangladesh as an alternative mode of transport for those who do not feel comfortable using a public bus or informal transport services, or who are looking for a faster, safer and more convenient ride. The existing ride-share services as offered in Bangladesh are mostly designed for the general user/customer segment and mostly serve the mobility needs of individual customers. There is hardly anything available to serve the mobility needs of corporates, especially for Small and Medium Enterprises (SMEs). Employees working at the SMEs are particularly struggling to fulfill their mobility needs as the existing ride sharing services are way beyond their reach in terms of affordability. This is particularly true when we consider ride sharing services as a regular commuting alternative for their work. SME employees are yet to be considered as a viable market segment. Thus, very little work has been done so far at academic and practitioner level relating to designing a ride-sharing service for the working community of SMEs with specific reference to their use of transport. Specifically, such work would involve designing shared ride models and turning them into entrepreneurial opportunities in developing countries. The scope for SMEs mobility is not only limited to its organization’s mobility needs, but also its employees’ mobility needs. It is thus apparent that the breath of ridesharing can be broadened such that it accommodates community mobility needs such as corporate community mobility needs.



Our research focuses on the mobility needs of the working community of SMEs in developing countries. A staff bus as a form of shared mobility has existed since many years, i.e., a big enterprise arranges a bus or vans for their own staff for their daily work commute. However, the limitation of such services is that this shared vehicle is used only within one organization. As occupying these kinds of resources is expensive, it is only possible for big enterprise to afford such services. Employees of SMEs do not usually get access to such staff bus services and have to use the existing local transport, despite the associated shortcomings of such transportation options. Hence, a new type of transport mode is required which would be affordable, safe, and appropriate for the daily work commute for the employees of SMEs in developing countries.



With an effort to design an affordable ride share model for a safer and better work commute, the travel pattern of 314 employees was studied who work in different SMEs, but commute to a common vicinity from different zones of a city. The location of our case study is the western side of Dhaka city in Bangladesh, called Mirpur. We present and discuss the travel behavior of these employees in terms of distance, cost, and time schedule of their travel. In addition, our study designs and recommends the criteria of a non-potential and potential group rideshare service for the work commute. A potential group rideshare user would be the employee who lives in a distance of 2.5–15 km, can spend $40 USD monthly on their work commute, uses a motorized vehicle and agrees to a mutually-determined commuting schedule.




2. Research Motivations, Objectives and Questions


In this section, we describe our research motivations and outline the research questions.



2.1. Public and Private Transportation Sectors of Dhaka City


Our experiment city, Dhaka, is the 5th largest city in the world by population with 14.5 million people [19]. There are approximately 7000 public buses and minibuses to deliver the commuting needs of the city’s people, and this is considered as the main mode of transport in the city. There is no commuter train service available in the city yet. The public transport in Bangladesh is loosely organized and weakly regulated [20,21]. A report by the World Bank in 2009 identified the major problems with public transport in Dhaka, which are: unsafe, poor quality vehicles, low service standards, low capacity compared to demand, on-street competition for passengers, adherence to schedules and weak fare control [22]. As a result, passengers experience a plethora of problematic outcomes like high accident rate [23], overcrowded vehicles, and lack of comfort, safety, and security [24]. Overcrowded transport restricts women and minors’ use of buses during rush hours [25]. Discomfort and harassment such as verbal teasing, groping, unwanted touches, sexual abuse, etc., are often reported by female passengers of public transportation [26]. Both males and females have to experience a rough travel to work due to many intrinsic impacts like substandard/poorly maintained vehicles, noise of vehicles, waiting time, vehicle modes, transfers, cost, etc. [27].



According to a study [27] conducted in 2015 among 200 families living in Dhaka, the capital city of Bangladesh, people find public transportations unwanted and harmful to them for the reasons below:




	
It is unsafe due to untrained drivers and bus staff, numerous accidents, harassment incidents inside vehicles, theft, robbery, etc.



	
Commuting by public transport leaves the passengers exhausted and in an irritable mood when they commute using public transports and this harms their productivity at work.



	
Public transport is less cost effective as it comes with an energy cost and psychological cost along with a monetary cost. Commuters do not get a satisfactory service in return for what they pay.








However, lack of availability of alternative transport modes is forcing these 2015 study respondents to use the traditional modes of transport, even if those transport modes suffer from such shortcomings. As a result, ridesharing services in Dhaka are getting more popular. Uber, the biggest global ridesharing company, started its service in Dhaka in 2016. The huge demand for ridesharing services has influenced several similar domestic ridesharing services in Dhaka, including bike shares. Most of the existing ridesharing services in Dhaka use 4-seat private cars and provide a pick-n-drop service for individuals or a single ride at a time. Thus, it is expensive and is not an affordable choice for daily commutes to work.



Commercial ridesharing services are mainly designed for passengers from all walks of life who can afford their services. The type and nature of commuting needs of community mobility have long been starved of attention. A type of transportation to accommodate community mobility has already existed in the form of school bus, staff bus, hospital bus, etc.; however, digitization of such mobility services is yet to come.



According to the Bangladesh Telecommunication Regulatory Commission (2020), there are 101 million people (63% of the population) using internet in Bangladesh [28]. As an alternative solution to unreliable public transport, the people of Dhaka city are shifting towards using transport services that are accessible through the use of internet. Thus, ride-hailing services are also becoming popular in Bangladesh. However, these commercial rideshare services are designed for all types of users and purposes. None of these rideshare services are specifically designed for SME employees for work travel purposes. However, with the growing trend of economic activities, more men and women are travelling for work on a regular basis, and conveying dissatisfaction regarding the existing transport system of Dhaka City. Our earlier work [18] estimated that the cost of operating a group rideshare for work would be $1 USD per ride per person if a 10-seated-van is used to provide such a service. That would accumulate to $40 USD cost a month for an employee to commute to work using such a service considering 20 working days in a month and two trips a day. However, it is important to find out how much the employees spend on their work commute, who meets the criteria of spending $40 USD to use such services and what are their travel behavior to work is.




2.2. Research Objective


This paper aims to understand the travel behavior of corporate employees in emerging countries in order to examine the suitability of a rideshare service for them. In order to understand travel behavior, a set of questions was developed and an investigation was carried out.




2.3. Major Research Questions


Understanding the travel pattern of commuters is quite straight forward. The work times of almost all the employees are similar. The offices in Dhaka city start at 10:00 and end at 18:00. However, there are exceptions. People travel from different parts of the city. Employees use different modes of transports depending on the availability, comfort, and affordability.



Several research works have attempted to understand the rideshare user travel behavior and interpret this information to predict the determinants for choosing rideshare services for a commute. In a study, Alonso-Gonzalez et al. (2020) investigated the influence of fare discount, additional travel time and willingness in individuals’ decision making regarding using rideshares. The authors disentangled the sharing aspect of time-cost trade off, i.e., to what extent individuals are willing to detour in order to get a discounted fare. They found the willingness to share rides primarily depended on the time-cost trade-offs [29]. In another study conducted in Ghana, it was found that young people of that region were more inclined to use a rideshare service due its convenience and cost advantages over conventional taxis [30]. Morales Sarriera et al. (2016) focused on social and behavioral for consideration of a shared ride. They found that social interaction is relevant to mode choice; the more positive a social interaction is, the more people shift to a shared ride [31], which related to feelings of comfort and safety.



Based on the studies mentioned above, the following research questions (RQs) are adapted to understand the travel behavior of the target community:




	RQ1.

	
What are the employees’ commuting distances for work?




	RQ2.

	
What primary modes of transport do they use to commute to work?




	RQ3.

	
How much time do they use for a work commute?




	RQ4.

	
What is the travel expenditure pattern?




	RQ5.

	
What are the consideration points for choosing a mode of transport?




	RQ6.

	
What is their attitude towards using rideshare services?




	RQ7.

	
Who would be the potential users of a ride-share service for a work commute?









This study aims to find the answers of the above questions by conducting a survey among SME employees who commute to work regularly to a common location or vicinity.





3. Study Profile and Data Pre-Processing


In this section, we describe the study profile and methods followed for pre-processing survey data.



3.1. Study Profile


In order to understand the travel pattern of SMEs, a survey was carried out in Dhaka city, Bangladesh. Our target population for the survey is the working community who commutes to an office daily for work. Grameen Bank Complex (Figure 1) located in Mirpur Sector-2 in the west part of Dhaka city was selected as the study area. This building complex houses 54 SME corporate offices where approximately 560 people commute daily for work, travelling from different parts of Dhaka city. The average employee size is approximately 10 people. All the SMEs were invited to participate in the survey. Out of 54 SMEs, 20 of them agreed to participate. The total number of participants is 314. Of them, 60 were female and 254 were male. The participants belonged to different affiliations and income brackets. The study was conducted in September 2018. Figure 1 shows the location of Grammen Bank Complex in Mirpur, Dhaka City (map on the left) and the building of Grameen Bank Complex (picture on the right).




3.2. Survey Questionnaire


We conducted the survey by using a questionnaire that consisted of 37 questions and was presented in the following 4 categories, which are shown in Table 1:



In this paper, findings from question categories 1 and 3 are considered.




3.3. Pre-Processing of Survey Data


While testing the reliability of the survey data we found some inconsistencies in the distance and commuting expense data provided by the respondents (i.e., employees of the SMEs). Pre-processing of commuting distance and expense data is presented below:



3.3.1. Pre-Processing of Commuting Distance Data


Respondents do not have exact measurements about the distance they travel from home to office. We found inconsistencies in their responses. Fortunately, the survey data contained the address of the nearest boarding points from where they start their journey from home to office. We derived the accurate distance data using Google Map for all of the 314 employees and used the accurate data for our analysis.




3.3.2. Pre-Processing of the Monthly Commuting Expense Data


Some major inconsistencies were seen in the nature of the monthly commuting expense data given by the surveyed employees (Figure 2). For example:




	
Some of the employees use their own car and motorbikes for work commute. They mentioned their monthly commuting cost as 0 BDT, which is doubtful as every privately-owned vehicle incurs maintenance, fuel, tax, and parking costs. As they do not have to pay a fare, they misunderstood the concept ‘cost’.



	
Some employees are provided with office cars for their commute to work. They also mentioned “zero” for their transportation cost. Some of them estimated their monthly cost to own and maintain a car. Therefore, we found two polarized values even for the same travel distance.



	
Similar inconsistency was seen in the data for travelling by bicycle. Some people mentioned “zero” and the rest mentioned the maintenance cost of the bicycle.



	
A significant portion of the employees commute to work by walking. For many of them, walking is the primary and only mode of transport. However, some employees who commute by walking as the primary mode of transport, use a rickshaw (a three-wheeled manually driven or battery driven tricycle that can accommodate one driver and two passengers), CNG taxis (a three-wheeler-automobile that uses Compresses Natural Gas as fuel and is used for providing taxi services, which is locally called CNG), and occasionally buses, etc., as well. As a result, there is incurrence of expenses for commuting while only walking is not expected to incur any cost. Hence, the data of these employees were also inconsistent.








Due to these inconsistencies in the monthly expense data, we derived the data through the following four steps.



	
We derived the cost of using an Uber rideshare service for the source and destination points for each employees’ two-way journey, and calculated the monthly costs of using an Uber service for the work commute for each employee.



	
We derived the ratio of each employee’s monthly cost and monthly Uber cost.



	
We generated the median of the ratio for each mode of primary transport.



	
Each Uber cost of the surveyed employees was divided by the designated median generated for each mode of transport, and thus we derived the monthly commuting costs for the work commute.






This way, the inconsistencies of the data are minimized and consequently the accuracy of the processed data increases as shown in Figure 3. Based on the locations of all the participants, the accuracy of all the data was manually verified.






4. Survey Findings


We analyzed the collected data to explain the travel behavior. The observations are described as follows:



Observation#1 The shortest distance commuted is 0.2 km and the longest 35 km. Approximately 40% employees commute less than 2.5 km, 24.84% commute 2.6–5.0 km, 13% commute 5.1–10.0 km and 10% commute 10.1–15.0 km. (RQ1)



Figure 4 shows the distance from the office to each employee’s pickup points near their residence. As Dhaka is very congested during the rush hours, employees tend to find a residence near their workplace. Therefore, it is observed that all the employees live within 0.2 km to 35 km. More than 40% commute from 2.5 km distance, 24.84% travel within 2.6–5.0 km distance. Considering the culture of the Bangladeshi family, children’s schools and women’s workplaces are given priority to select a living place. In this figure, we can observe that all the female participants are living within a 20 km distance and 70% of them live within a 5 km distance of their workplace.



Considering both the genders, 13% travel within 5.1–10.0 km, 10% within 10.1–15.0 km, 8.9% within 15.1–20.0 km. In conclusion, 47.84% participants live within a 2.6–15.0 km distance. This population mostly use motorized vehicles, e.g., a motorbike, bus, CNG taxi, car, etc. This finding provides the answer to RQ1.



Observation#2: Bus, Walking and Rickshaw are the top three modes of primary transportation. (RQ2)



The participants were asked to select the most used primary transportation mode for commuting to their office. As shown in Figure 5, the three most used modes of transports are bus (43.95%), walking (21.34%) and rickshaw (15.29%). Four percent (4%) commute using their own car and another 4% using their own motorbike. The other vehicles used for commuting to work are bicycles, CNG-run taxies, carshare, Leguna (a three-wheeled light motor vehicle), and rideshare services. There is a bus stop near the office. There is no train service inside Dhaka city. Use of a bicycle to commute to office is not common as there is no separate bicycle lanes and also there is no bicycle parking in the Grameen complex. A group of participants use multiple vehicles to come to the office. During rainy seasons, people use rickshaws instead of walking. It is also overserved that 50% (31 out of 60) female corporates use the bus for their primary transportation to the office.



While Figure 5 explained the mode of primary transports used by the employees, Figure 6 considers their distance. Employees use single or multiple number of transports to commute to the office. Each colored bar represents an interquartile range (25th to 75th percentile) of distances travelled using each mode of transportation and the bold line inside the interquartile range indicates the median. The red dots represent the outliers.



Employees living within a short distance prefer to walk or use a non-motorized vehicle, e.g., rickshaw, bicycle, etc. It is overserved that 88.54% employees live within a 15 km distance and, among them, 65.61% use non-motorized vehicles who live within 5 km distance. The rest (88.54–65.61 = 22.93 %) of the employees use public transport (where they are victims of sexual harassments and environmental pollution) and private cars or bikes. These employees could be potential users of rideshare services to save time and increase comfort. These findings provide answers to RQ2.



Observation#3: Travel duration for 94% people is within 60 min. (RQ3)



The duration of one-way travel to work for the majority of the employees (295 people, 94%) is within 60 min. Employees who reach their workplace within 20 min constitute 16.56% of the test group (52 people). These are the group of people who mostly walk or take a rickshaw to work. The 2nd largest group is people who travels for 30 min to work (55 people, 17.52%). One fifth of the population travels for 30 to 60 min to work (62 people, 19.68%). Participants who travel more than 60 min constitute approximately 5% of the participant population. Figure 7 shows the frequencies for different commuting durations. It is overserved that 50% (30 out of 60) of female participants travel for 30 min. Observation 3 provides the answer to RQ3.



Observation#4: 62.7% of employees spend up to 1000 BDT, 21.02% spend 1001-2000 BDT and 7.64% spend 2001-3000 BDT per month for their work commute. (RQ4)



Figure 8 illustrates these findings. The employees were asked about monthly expenditure of work travel. The largest group (32.8%, 103 people) spends less than 500 BDT which is equivalent to $6.25 USD. The second largest group (29.94%, 94 people) spends within 501–1000 BDT ($6.25–12.5 USD). These two groups represent more than half of the employees (32.8 + 29.9 = 62.7%) among the total number of participants. The next largest group consists of 43 people (13.69%) who spend within 1001–1500 BDT ($12.5–18.75 USD). Twenty-three employees (7.32%) spend 1501~2000 BDT ($18.75–25 USD). Twenty-four employees (7.64%) spend 2001~3000 BDT ($25~37.5 USD). Nine employees (2.87%) spend 3001–4000 BDT ($37.5–50 USD), 11 employees (3.5%) spend 4001–5000 BDT (equivalent to $50–62.5 USD), and the remaining 7 employees (2.22%) spend more than 5000 BDT ($62.5 USD) to 8000 BDT ($100 USD).



Figure 9 shows the range of spending for each mode of primary transport used by the employees in boxplots. Each colored bar represents interquartile range (25th percentile to 75th percentile) of monthly commuting expenses for each mode of transportation and the bold line inside the interquartile range indicates the median. The red dots represent the outliers. The green dotted box inside Figure 9 indicates the common range of expenses (500-4200 BDT, equivalent to $6.25–52.5 USD) made by employees for using motorized modes of transportation. However, Figure 9 shows that Leguna and rideshare services are outside of that range. Motorbike, bus, and car have the widest range of commuting expenses. Public bus fare is cheap, but private AC buses are expensive. Observation#4 answers RQ4.



Observation#5: Travel time, safety and expense are the main considerations while choosing a mode of transport. (RQ5)



The participants were asked to rank the factors they take into consideration when choosing a mode of transport to commute to their workplace. The topmost factor for choosing a mode of transport is travel time followed by travel safety and cost. They also give importance to travel convenience and effect on health while choosing a mode of transport. Figure 10 shows this finding. Observation#5 provides answers for RQ5.



Observation#6: One third of the participants would like to use a rideshare service for their work commute. (RQ6)



Participants were asked if they would use a rideshare service for work. Approximately one third of the participants (102 people, 32.38%) responded positively (Figure 11). Approximately 56% of these participants use bus, 7% car, and 4% motorbike. Approximately one-fourth of the participants who responded positively belong to the non-motorized vehicle user group and travel less than 3 km to work.



On the other hand, half of the participants (49.48%, 157 people) responded negatively, among whom approximately 30% travel by bus, 32% by walking, and 19% by rickshaw. However, 16% of the participants said they might use rideshare services and from that group 59% travel by bus. This finding provides an answer to RQ6.




5. Discussion


In this study, travel patterns of 314 employees working in the same office building were observed. It was observed that bus (43%), walking (22%), and rickshaw (16%) are the three major transportation modes. Approximately 40% percent of employees live within a 2.5 km distance, the shortest commuting distance is 0.2 km and the longest commuting distance is 35 km. Employees reaching their workplace within 60 min of travel is 94% and approximately 62% of the employees spend up to $12.5 USD for their work commute in a month.



Depending on the type of vehicle (motorized or not), the participants can be classified into two groups (1) Non-motorized vehicle users (walking, rickshaw, bicycle), (2) Motorized vehicle users (bus, car, CNG-run taxi, carshare, Leguna, motorbike, office transport, rideshare). The characteristics of these two groups have similarities as well as differences which are presented in Table 2.



RQ6 of this study seeks to find who could be the potential user of a group rideshare commute to work. From the findings, it is observed that 32% of the employees surveyed responded positively towards using a rideshare service for work, and another 18% said they might use a such a service. However, half of them said they are not willing to use a rideshare service for their work commute. Potentiality of an employee as a rideshare user can also be indicated by their pattern of work commute. For example, employees who live within a short distance or use their own cars or have a direct bus connection have less potential to become a user of this type of service. Table 3 discusses the criteria of non-potential users of a rideshare service for their work commute.



In contrast 28% of the bus users live within a 3.1–5 km, 20% 5.1–10 km, 13% 10.1–15 km and 12% 15.1–20 km distance of their workplace. These groups represent 33% of the total surveyed population. Another 2.54% of participants (8 people) travel by car and 3.8% of participants by motorbike for a distance of 3.1~20 km. Among the other modes used for traveling more than 3 km are CNG-run taxis, car-share services and office transport. These groups could be potential users for ride-share services. Table 4 presents the potentials users of ride share services along with the reasoning of these users to use such services.



Only two of the 314 participants meet both the affordability and distance criteria of being a potential user of rideshare service to work. However, it is difficult to understand from this study if they would be open or flexible for a time-compromise window. Also, it is difficult to understand from the findings if such a rideshare would bring them a time benefit.



There are 29 participants who responded “Maybe” and meet the distance criteria. However, their current average travel expense is 1.5 times cheaper than the required expenses of becoming a potential user. If participants take only the financial aspect into consideration, their possibility to use a rideshare service seems to be negative.



The top three important factors that SME employees take in consideration for choosing a mode of transport for work commute are travel time, travel safety, and travel expense. More employees might be interested using a rideshare service for their work commute if they find more time and safety benefits from using such service. Hence, evidence showing time and travel safety benefits for users are needed to predict the possibility of how many participants might actually use the rideshare service for commuting to work if offered.



It is assumed that corporate ride share service will be safer for the corporates, especially for female corporates. Rideshare services will be provided only to registered members. Therefore, it would be easily tracked in the case of any harassment. Other safety issues like theft and robbery inside the fleet is very unusual. The rideshare car driver is a proper licensed person, provided with corporate guidelines on driving safety and fewer accidents are expected to occur than on public transport.




6. Conclusions


This paper investigated the travel patterns of 314 SME employees to design a financially viable ridesharing service for them. It reports their travel behavior in terms of the mode of transports, distance, and travel expense pattern. It also investigated their attitude towards using a rideshare service for their work commute. Based on the findings on their travel attributes, this paper recommends a set of criteria and classifies the potential and non-potential users of a rideshare service to the workplace. We recommend that employees living within a distance of 2.5–15 km, currently using motorized vehicle for work commute, who can spend $40 USD a month and agree to a mutually determined commuting schedule are the users with the most potential for an effective and financially sustainable rideshare service. These findings can be used by commercial private transport providers for designing a work commuter “pickup and drop-off” service. In addition, joint-transport initiatives can be formed among a group of SMEs who are enthusiastic about providing a safer and more affordable work commute for their employees.



The same methodology can be used to design rideshare services for school children and college or university students. We are working on scheduling the rideshare service to estimate the pickup time and pick up points for each passenger. This model targets SMEs in the same vicinity. We assume that the working time for all the SMEs are the same, which is a hard assumption. People with different working times will require multiple vehicles. Scheduling for them will be a challenge both financially, technically, and socially.
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Figure 1. (a) Grameen Bank Complex where 54 Small and Medium Enterprises (SMEs) are located, and 560 employees commute every day from different locations of Dhaka city. (b) Location of Grameen Bank Complex in Mirpur-2 that is located in west part of Dhaka city. The map is collected from [32]. 
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Figure 2. Inconsistencies in received monthly commuting expense data in survey response. 
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Figure 3. Monthly Expense data after data pro-processing. 
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Figure 4. One-way commuting distance to work. 
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Figure 5. Modes of transportations used by SME employees (N = 314). 
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Figure 6. Commuting distance pattern by different modes of transport. 
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Figure 7. One way commuting duration and their frequencies (N = 314). 
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Figure 8. SME employees’ pattern of work commute expenditure per month (N = 314) in BDT and USD. 
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Figure 9. The ranges of monthly travel expense for each mode of transport used by the participants. 
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Figure 10. Factors considered on importance scale when choosing a mode of transport by SME employees. 
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Figure 11. SME employees’ willingness to use a rideshare to work and modes of transportation used by them in each response segment. 
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Table 1. Categories of survey questionnaire and description of questions.
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	Category
	Description of Questions





	Category 1: Work commute
	8 questions about commuting schedule, distance, duration, route, zone, expenditure



	Category 2: Personal errand commute
	10 questions about types of errands, frequency, vehicles used, pattern of travel, expenditure



	Category 3: Employees’ attitude on using rideshare services
	10 questions about their knowledge about rideshare services, willingness to use, reasons for choosing or not choosing rideshare services



	Category 4: Participants’ demographic information
	8 questions about their age, gender, residential zones, boarding points, occupation, affiliations
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Table 2. Characteristics of motorized and non-motorized vehicle users. (RQ1,2,3,4).
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	Category
	Non-Motorized Vehicle Users
	Motorized Vehicle Users





	Distance
	Usually travels within 0.1–2.5 km (except for bicycles commuting 3–5 km)
	Usually travels more than 2.5 km (except for some bus users commuting less than 2.5 km)



	Travel Duration
	Mostly within 20 min
	Miscellaneous, within a range of 20–100 min



	Commuting expense
	Ranges from $0–12.5 USD
	Ranges from $10–100 USD
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Table 3. Non-potential users of a ride-share service for their work commute (RQ6).
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	Category
	Non-Potential Rideshare User
	Reason





	Transport Mode
	Employees who come to office on foot (22%)
	Motorized vehicle is not a requirement for their work commute



	Travel Duration
	People who arrive at the office within 10 min
	Service would be designed to accommodate optimum passengers from an optimum furthest distance



	Commuting Expense
	Employees who spend no money or less than $40 USD a month for their work commute.
	The operating cost required for providing this service would require more than $40 USD a month per passenger [7]



	Commuting Distance
	Passengers living within 2.5 km distance from the office
	Optimum efficiency of service would require optimum passengers from the optimum farthest distance
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Table 4. Potential users of a ride-share service for work commute (RQ6).






Table 4. Potential users of a ride-share service for work commute (RQ6).





	Category
	Potential Rideshare User
	Reason





	Transport Mode
	Employees who commute more than 2.5 km
	Motorized vehicle is a requirement for their work commute



	Travel Duration
	People who can save time and who are flexible to compromise time-window
	Service would be designed to accommodate optimum passengers from an optimum furthest distance



	Commuting Expense
	Employees who can spend more than $40 USD a month on their work commute.
	The operating cost incurring for providing this service would require more than $40 USD a month per passenger [7]



	Commuting Distance
	Passengers living within a 2.5–15 km distance from office
	Optimum participants living below 2.5 km mostly use non-motorized mode of transport to for work commute. Optimum efficiency of service would require the optimum passenger from the optimum farthest distance
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