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Abstract
A 27 Km Ring Road of Kathmandu has become NH-39 of our country Nepal. Due to increasing motorization in Ring Road of Kathmandu, traffic congestions are being increasing daily. Though, it is catered by many bus companies, their Service Quality is not seen satisfying. So, this study aimed to find out the existing Service Quality of the existing public bus (MahaNagar Yatayat, Orange Bus Sewa, Sundar Yatayat (known as Electric Bus) and Other Bus plying in the Ring Road of Kathmandu valley, based on SERVQUAL method. It is an important tool used for classifying the Public Transportation under SERVQUAL evaluation criteria along the five dimensions; and they are: Reliability, Tangibles, Assurance, Empathy, and Responsiveness. Statistically significant number of samples at 95% confidence interval for every gender, age group, occupations was taken. A series of questionnaire was asked to each bus users. Since, it is difficult for users to express their perception with a particular number, they were asked to respond to the questionnaires in linguistic terms and the results obtained from this questionnaire survey was converted to fuzzy numbers later. Altogether 20 numbers of sub- criteria under SERVQUAL dimensions were taken for perception evaluation survey. Using the linguistic terms, Defuzzification was done. Based on this value, user satisfaction was checked and higher the score obtained lesser was the user satisfaction level among each criterion. So, using SERVQUAL method Service quality of Public Transportation along Kathmandu Ring Road was assessed.
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1. Introduction
Kathmandu, the Capital of Nepal, experiences an annual population growth rate of nearly 6.12% which makes it one of the fastest growing urban areas in South Asia; creating many complexes like traffic congestions, road traffic crashes, poor public transport system, and air pollution. There is a tremendous increase in the usage of vehicles inside valley, leading to the registered number of vehicles reaching more than 1, 172, 413 in fiscal year 2019 (DOTM, 2019). Public Transportation operates on its fixed routes and it may include any type of modes such as: bus, microbus, micros, Tempos, etc. A robust Public Transport Service makes efficient use of urban space. According to (Dube, Rosier, Theriault, & Dib, 2011), Public Transport plays a social role in the urban environment; it improves access to work places and services infrastructure and at the same time, it reduces travel expenses. Due to the lack of satisfaction users derive from the services of Public Transport; Reliability of Public Transportations is falling day by day, which are prompting the public to opt for private transport. The level of dissatisfaction with public transport is very high. Thus, it is necessary to upgrade the performance of Public Transport in Kathmandu, in order to maintain a sound transportation system and enhance the level of satisfaction of public towards it.
Service Quality (SERVQUAL) is the degree of achieving the desired objective of service. It is one of the most important factors that increase the usage of Public Transport. Higher service quality can result in higher users' satisfaction. User satisfaction is an intrinsic aspect of any service and since Public Transport is a service-based supply, it has to be continuously assessed for user satisfaction. Ranking of Public Transportations in terms of quality of service is very important, to increase productivity and improve users’ satisfaction. Although various models have been developed to measure service quality in service organizations, SERVQUAL is accepted as the basis for all the models (Saravanan, 2007). This approach consists five dimensions: Reliability, Tangibility, Assurance, Empathy, and Responsiveness. Since, the criteria used for measuring the Service Quality are not only limited to quantitative aspects, Multi-Criteria Decision Making (MCDM) approaches can be used to evaluate the Service Quality that includes quality dimensions which cannot be measured quantitatively. 
2. Methodology
[bookmark: _Hlk119844223]2.1 Study Area
For the purpose of this study, the whole Ring Road (Kalanki- Chabahel- Kalanki) was selected. This road runs outwardly connecting major Institutional and Business areas namely: Kalanki, Balkhu, Ekantakuna, Satdobato, Koteshwar, Airport Road, Gaushala, Chabahel, Gongabu, Balaju, Swayambhu covering about 27 km length. This road has considerable demand of transportation, as the catchment area of passengers in these junctions is huge. There are many buses plying on ring road, operating on a daily basis. In this study, total four bus alternatives were taken in consideration and they were: MahaNagar Yatayat; Orange Bus Sewa; Sundar Yatayat and Other bus. Nearly 80 MahaNagar Yatayat and 10 Orange Bus runs daily in this road (Bus Operator, 2020). Every type of passengers was expected to be using this route from Business propose to Institutional propose. Therefore, this route seemed very important to find user satisfaction level for mix passengers. 
[image: ring road]
[bookmark: _Toc62412416]      Figure 1 Study Area                   
2.2 Data Collection
Both primary and secondary data were used in this study. The main source of data collection was a primary source. The questionnaires used in this study were given to all types of people, but it was mentioned that the vehicle user who uses the Ring Road Bus were only asked to fill up the form. Data were collected during both peak hours and off-peak hours and at different locations, composition of in bus and at the bus stations of Ring Road. Data were collected through questionnaire survey and the information on the five SERVQUAL dimensions was collected. The five dimensions are: Reliability, Tangibles, Assurance, Empathy, and Responsiveness.
As a secondary source, reports and articles published by other organization were taken. Besides these, the information regarding vehicle registration in the study area and the types of vehicles and company that are operating their service in the study area were obtained from the secondary sources. Also, the reference materials from Department of Transport Management (DOTM) were collected.
Statistically significant number of samples at 95% confidence interval for every gender, age group, occupations was taken, for all buses except for Sundar Yatayat. Since users of Sundar Yatayat were very few and buses itself are in limited number, sample was taken for 90% Confidence Level. So, around 260 samples were taken for Sundar Yatayat Bus and around 390 samples were taken for other remaining bus alternatives.
2.3 SERVQUAL

[bookmark: _Hlk123733740]SERVQUAL is a multi-dimensional tool to capture consumer expectations and perceptions of a service along the five dimensions that are believed to represent Service Quality (Awasthi, 2011). The dimensions of SERVQUAL are briefly summarized as follows:
A. Reliability: Relates to the ability of the service provider to perform the promised service dependably and accurately. The criteria under this dimension involved in the questionnaire are:
· Punctuality
· Bus Waiting Time at station
· Sufficiency of standing and sitting areas
· Passenger Density in the bus
· Security in the vehicles
· Risk of crash
B. Tangibles: Include the physical appearance of the service facility, the equipment, the personnel, and the communication materials. The criteria under this dimension involved are:
· Seats, holders and general looks of vehicles
· Position of doors in vehicles
· Cleanliness
· Suitability of bus for disabled and elderly people
· Transportation Fare and fare collection System
· Vehicles equipped with modern technology
· Environmentally-Conscious Vehicles
C. Assurance: Refers to the knowledge and courtesy of employees and their ability to inspire trust and confidence. The criteria under this dimension involved are:
· Driving ability of the drivers
· Knowledge of drivers towards Traffic rules and regulations
D. Empathy: Refers to caring, individualized attention to customers. The criteria under this dimension involved are:
· Solution of Passengers concern and request
· Behavior of drivers/bus staffs towards passenger
E. Responsiveness: Is the willingness of the service provider to be helpful and prompt in providing service. The criteria under this dimension involved are:
· Bus Frequency
· Bus route Travel Time
· Information about bus route
It is difficult for users to express their perception with a particular number so they were asked to respond to the questionnaires in linguistic terms. And they were later converted to Fuzzy numbers as represented in Table 1 and figure 2 below:
Table 1:  Linguistic Variables for Survey
	Very Poor
	(1,1,3)

	Poor
	(1,3,5)

	Medium
	(3,5,7)

	Good
	(5,7,9)

	Very Good
	(7,9,9)



[bookmark: _Toc62412412]Figure 2:  The Membership Function of Linguistic Terms (Source: (Awasthi, 2011))



The results obtained from the questionnaire survey was then converted numbers using the following steps as suggested by  (Stefano, Filho, Barichello, & Sohn, 2015).
· Calculation of Total Perception Scores:
Let Ai be the fuzzy score for sub-criterion i from the nth interviewee and TAi be the total score for Service Quality for sub-criterion i then:
				  i=n
TAi =      Ai
			         		  i=1
· Calculation of Mean Scores: Let MAi be the average Service Quality from N interviewees for the ith sub-criteria of SERVQUAL dimensions, then:
     				MAi=    	   
The term MA represents the average Fuzzy scores for each sub-criteria under five dimensions of SERVQUAL which is Defuzzified using Graded Mean Integration Representation (GMIR).
For a triangular Fuzzy number, A= (a, b, c), the GMIR value is 
			        P (A) =    

[bookmark: _Toc19602340][bookmark: _Toc61725849]3. Results and Discussions
[bookmark: _Toc19602344]The surveyed data were analyzed for knowing both the demographic aspects as well as the perception of the users towards bus services. There is Mayur Yatayat, Gokarneshor, and Bhaktapur Bus operated in Ring Road but they all do not run along the whole Ring Road, so they were not considered in this study. In Other bus, buses like Chakra path Parikrama Yatayat, City Bus, Swayambhu Yatayat, and Rachana Yatayat were taken for consideration due to their similarity on all bus services.
3.1 Overall Satisfaction Survey:
While doing the survey, impact of individual parameters in overall satisfaction of users were analyzed. And from the result, it was concluded that for “Bus Frequency” has the highest impact on overall satisfaction followed by “Risk of Crash”, while “Knowledge of driver towards traffic rules and regulations” has comparatively less impact.
Table 2:  Impact of Individual Parameters in Overall Satisfaction
	Criteria
	Highly Impact
	Average
	
	No Impact

	Punctuality of Bus
	36%
	44%
	
	21%

	Bus Waiting Time at stations
	23%
	33%
	
	45%

	The sufficiency of sitting and standing areas
	35%
	45%
	
	20%

	The passenger density in the Bus
	40%
	49%
	
	12%

	The security in the vehicles
	59%
	28%
	
	13%

	Safety of vehicles (Risk of Crash)
	61%
	27%
	
	12%

	The seats, holders, and general look of vehicles
	51%
	35%
	
	14%

	Position of doors in the vehicle
	24%
	36%
	
	40%

	Cleanliness of vehicles
	16%
	36%
	
	48%

	Suitability of buses for disabled and elderly people
	27%
	45%
	
	27%

	Transportation fare and Fare collection system
	22%
	50%
	
	28%

	Vehicles equipped with modern technology
	55%
	28%
	
	17%

	Environmentally-Conscious Vehicles
	39%
	51%
	
	10%

	The driving ability of driver/comfort during travelling
	31%
	45%
	
	24%

	The knowledge of driver towards traffic rules and Regulations
	15%
	27%
	
	58%

	The solution to passengers Concern and request.
	20%
	24%
	
	56%

	Behavior of driver/ bus staffs towards passenger
	34%
	53%
	
	13%

	Bus Frequency
	64%
	27%
	
	9%

	Bus route travel time including all sort of delays
	39%
	49%
	
	12%

	Information about Bus Route
	20%
	49%
	
	31%


Survey related to overall service quality rating of all Bus Operators was also done. Referring below table, taking the example for MahaNagar Yatayat, it was found that Females were more satisfied (66%) with Overall service Quality of this bus than Males (54%). Age groups within (45-60) were seen more satisfied by 74%. Similarly, people having education Under SLC were more satisfied (85%) than other groups. About 91% Housewives were seen satisfied, followed by Retired people (76%) as their sample size was small. Family having monthly income below 15000 were most satisfied by 81% while having more than 1 lakhs income were non-satisfied.  Similarly, people who make travel 2-3 times a week and having no any private vehicles were found more satisfied with this bus service. During survey, many of the people were neutral as well, who were neither satisfied nor dissatisfied with their Service Quality. Similar interpretation can also be done for remaining vehicles expect MahaNagar Yatayat.
Table 3:  Overall Service Quality Ratings of all Bus Operators
	Socio-Economic Characters
	Variables
	Overall Service Quality Rating

	
	
	MahaNagar Yatayat
	Orange Bus Sewa
	Sundar Yatayat
	Other Bus

	
	
	Satisfied (%)
	Dissatisfied (%)
	Satisfied (%)
	Dissatisfied (%)
	Satisfied (%)
	Dissatisfied (%)
	Satisfied (%)
	Dissatisfied (%)

	
	
	
	
	
	
	
	
	
	
	

	Gender
	Male
	54
	16
	68
	6
	76
	7
	12
	42
	

	
	Female
	66
	3
	64
	1
	88
	2
	11
	38
	

	Age
	15-30
	46
	20
	52
	9
	76
	11
	9
	40
	

	
	30-45
	69
	3
	70
	3
	87
	0
	14
	27
	

	
	45-60
	74
	0
	69
	0
	91
	2
	15
	45
	

	
	>60
	68
	4
	73
	1
	76
	0
	8
	53
	

	Educational Status
	Illiterate
	72
	3
	78
	1
	88
	0
	24
	33
	

	
	Under SEE
	85
	0
	76
	0
	96
	1
	12
	44
	

	
	10+2
	65
	1
	70
	3
	94
	0
	7
	33
	

	
	Bachelor
	40
	24
	48
	9
	55
	15
	3
	51
	

	
	Masters
	40
	16
	27
	4
	70
	10
	14
	43
	

	Main Occupation
	Unemployed
	70
	5
	80
	1
	86
	3
	2
	40
	

	
	Employed
	31
	22
	38
	8
	63
	12
	6
	46
	

	
	Business/
Trader
	75
	2
	74
	0
	100
	0
	34
	31
	

	
	Student
	63
	9
	63
	8
	88
	3
	6
	36
	

	
	Retired
	76
	0
	59
	0
	75
	0
	4
	53
	

	
	House Wife
	91
	0
	100
	0
	92
	8
	0
	70
	

	Monthly Family Income
	Below 15000
	81
	6
	80
	1
	97
	0
	23
	30
	

	
	15000-30000
	65
	7
	70
	5
	92
	3
	`7
	38
	

	
	30000-50000
	51
	9
	54
	2
	68
	5
	10
	46
	

	
	50000-100000
	49
	21
	56
	7
	74
	10
	0
	56
	

	
	Above 100000
	0
	20
	0
	0
	25
	25
	0
	80
	

	Frequency of Using Public Vehicles
	Everyday
	52
	11
	64
	5
	92
	2
	15
	33
	

	
	Once a week
	57
	8
	62
	3
	79
	8
	4
	50
	

	
	2-3 times a week
	71
	10
	72
	2
	75
	4
	15
	42
	

	Main Purpose of Travel
	School/
College
	67
	7
	68
	3
	89
	2
	9
	39
	

	
	Offices
	45
	15
	61
	6
	69
	7
	25
	33
	

	
	Entertainment
	67
	7
	68
	1
	86
	5
	3
	47
	

	Number of private Vehicles
	0
	78
	5
	72
	3
	95
	1
	16
	35
	

	
	1
	46
	13
	62
	4
	68
	11
	11
	38
	

	
	2 or more
	51
	10
	58
	2
	83
	0
	1
	61
	




3.2 MahaNagar Yatayat
[bookmark: _Toc61720421]After the data collection, perception survey was done in terms of linguistic values and later converted to fuzzy numbers. Referring below table, under the dimension Reliability, users were seen more satisfied with the criteria “Risk of Crash” having weight of 7.04. While under Tangibles “Position of Doors in the vehicle” has the highest perception score of value 7.23. Similarly, under Assurance, the item “Driving ability of Drivers” has scored highest value of 7.04 and under Empathy “Behavior of Drivers towards passengers” has gained highest score of 6.80. Finally, “Information about Bus Route”, which falls under dimension Responsiveness, have gained weight of 7.31. Among all, majority of passengers had rated the criteria “Information about Bus Route” with the highest weight of 7.31 and dimension under SERVQUAL having highest score is Assurance with a score of 7.00.
Table 4: Perception Evaluation for MahaNagar bus in terms of Fuzzy Numbers
	S. No
	Criteria
	Fuzzy Numbers
	Defuzzification

	
	
	Lower
	Medium
	Upper
	

	
	Reliability
	4.67
	6.57
	7.88
	6.47

	1
	Punctuality
	4.72
	6.66
	8.04
	6.56

	2
	Bus Waiting Time at Stations
	3.82
	5.73
	7.53
	5.71

	3
	The sufficiency of sitting and standing areas
	4.91
	6.80
	8.03
	6.69

	4
	The Passenger Density in the Buses
	4.53
	6.40
	7.72
	6.31

	5
	The security in the Vehicles
	4.76
	6.62
	7.80
	6.50

	6
	Safety of Vehicles (Risk of Crash)
	5.26
	7.19
	8.17
	7.04

	
	Tangibles
	5.12
	7.04
	8.10
	6.89

	7
	Seats, Holders and General looks of the Vehicles
	5.17
	7.09
	8.13
	6.94

	8
	Position of Doors in Vehicles
	5.44
	7.41
	8.29
	7.23

	9
	Cleanliness of the vehicles
	4.29
	6.23
	7.85
	6.18

	10
	Suitability of buses for disabled and elderly
	5.44
	7.31
	8.13
	7.13

	11
	Transportation fare and Fare collection system
	5.10
	7.05
	8.12
	6.90

	12
	Vehicles equipped with modern technology
	5.21
	7.14
	8.14
	6.98

	13
	Environmentally-conscious vehicles
	5.16
	7.04
	8.06
	6.90

	
	Assurance
	5.21
	7.15
	8.20
	7.00

	14
	Driving Ability of the Driver/ Comfort during Travelling
	5.25
	7.19
	8.22
	7.04

	15
	Knowledge of Driver towards Traffic rules and regulation.
	5.17
	7.12
	8.19
	6.97

	
	Empathy
	4.94
	6.86
	8.01
	6.73

	16
	Solutions of passenger concerns and request
	4.87
	6.78
	7.95
	6.66

	17
	Behavior of driver/ bus staff towards passenger
	5.02
	6.93
	8.06
	6.80

	
	Responsiveness
	4.92
	6.86
	8.13
	6.75

	18
	Bus Frequency
	4.36
	6.30
	7.96
	6.25

	19
	Bus route travel time including all sort of delays
	4.84
	6.78
	8.14
	6.68

	20
	Information about Bus Route
	5.57
	7.50
	8.29
	7.31




Sample calculation for Fuzzification:
TA (Punctuality)= 13(1,1,3) + 39(1,3,5) + 71(3,5,7) +146(5,7,9) +121 (7,9,9)
		   = (1842, 2596, 3134)
MA (Punctuality) = (1842, 2596, 3134)    = (4.72, 6.66, 8.04)
			  390
Defuzzification:
P (Punctuality) = 4.72+ 4*6.66+ 8.04   = 6.56
			6
Therefore, this calculation of MahaNagar Yatayat was used for all criteria for all other bus alternatives. 

3.3 Orange Bus Sewa
[bookmark: _Toc61720423]After the survey of this Orange Bus Sewa, under the dimension Reliability, users were seen more satisfied with the criteria “Sufficiency of Standing and sitting areas” having weight of 7.73. While under Tangibles “Position of Doors in the vehicle” has the highest perception score of value 7.66. Similarly, under Assurance, the item “Knowledge of Drivers towards Rules and Regulations” has scored highest value of 7.45 and under Empathy “Solution of passenger concerns” has gained highest score of 6.90. Finally, “Bus Route Travel Time”, which falls under dimension Responsiveness, has gained weight of 6.88. Among all, “Sufficiency of Standing and Sitting areas” in this particular bus service has the highest weight of 7.90 and dimension under SERVQUAL having highest score is Assurance with a score of 7.43. Refer table 5.
Table 5: Perception Evaluation for Orange Bus Sewa in terms of Fuzzy Numbers
	S. N
	Criteria
	Fuzzy Numbers
	Defuzzification

	
	
	Lower
	Medium
	Upper
	

	
	Reliability
	5.42
	7.38
	8.36
	7.22

	1
	Punctuality
	4.99
	6.94
	8.40
	6.86

	2
	Bus Waiting Time at Stations
	3.92
	5.89
	7.72
	5.87

	3
	The sufficiency of sitting and standing areas
	6.20
	8.16
	8.59
	7.90

	4
	The Passenger Density in the Buses
	5.77
	7.74
	8.50
	7.54

	5
	The security in the Vehicles
	5.67
	7.61
	8.38
	7.41

	6
	Safety of Vehicles (Risk of Crash)
	5.97
	7.95
	8.59
	7.73

	
	Tangibles
	5.42
	7.40
	8.39
	7.23

	7
	Seats, Holders and General looks of the Vehicles
	5.24
	7.22
	8.35
	7.08

	8
	Position of Doors in Vehicles
	5.89
	7.87
	8.56
	7.66

	9
	Cleanliness of the vehicles
	4.33
	6.30
	8.00
	6.26

	10
	Suitability of buses for disabled and elderly
	5.84
	7.80
	8.57
	7.60

	11
	Transportation fare and Fare collection system
	5.33
	7.30
	8.33
	7.14

	12
	Vehicles equipped with modern technology
	5.68
	7.66
	8.48
	7.47

	13
	Environmentally-conscious vehicles
	5.65
	7.61
	8.42
	7.42

	
	Assurance
	5.63
	7.61
	8.51
	7.43

	14
	Driving Ability of the Driver
	5.62
	7.60
	8.50
	7.42

	15
	Knowledge of Driver towards Traffic rules and regulation.
	5.65
	7.63
	8.53
	7.45

	
	Empathy
	5.03
	7.01
	8.25
	6.89

	16
	Solutions of passenger concerns and request
	5.05
	7.02
	8.26
	6.90

	17
	Behavior of driver/ bus staff towards passenger
	5.02
	7.00
	8.24
	6.88

	
	Responsiveness
	3.75
	5.70
	7.34
	5.65

	18
	Bus Frequency
	4.58
	6.55
	8.12
	6.49

	19
	Bus route travel time including all sort of delays
	4.99
	6.97
	8.38
	6.88

	20
	Information about Bus Route
	1.68
	3.59
	5.50
	3.59


3.4 Sundar Yatayat
[bookmark: _Toc61720425]Referring below table, under the dimension Reliability, users were seen more satisfied with the criteria “Risk of Crash” having weight of 7.97. While under Tangibles “Environmentally-Conscious Vehicle” has the highest perception score of value 8.14. Similarly, under Assurance, the item “Driving ability of drivers” has scored highest value of 8.15 and under Empathy “Behavior of drivers/bus staffs” has gained highest score of 7.67. Finally, “Information about Bus Route”, which falls under dimension Responsiveness, has gained weight of 7.86. Among all, “Driving ability of drivers” in this particular bus service has the highest weight of 8.15 and dimension under SERVQUAL having highest score is Assurance with a score of 8.12.
Table 6: Perception Evaluation for Sundar Yatayat in terms of Fuzzy Numbers
	S. N
	Criteria
	Fuzzy
	Defuzzification

	
	
	Lower
	Medium
	Upper
	

	
	Reliability
	5.23
	7.17
	8.11
	7.01

	1
	Punctuality
	5.39
	7.36
	8.57
	7.23

	2
	Bus Waiting Time at Stations
	1.97
	3.82
	5.74
	3.83

	3
	The sufficiency of sitting and standing areas
	6.07
	8.03
	8.60
	7.80

	4
	The Passenger Density in the Buses
	5.57
	7.53
	8.46
	7.36

	5
	The security in the Vehicles
	6.09
	8.07
	8.66
	7.84

	6
	Safety of Vehicles (Risk of Crash)
	6.28
	8.23
	8.61
	7.97

	
	Tangibles
	6.27
	8.25
	8.72
	8.00

	7
	Seats, Holders and General looks of the Vehicles
	6.33
	8.30
	8.73
	8.04

	8
	Position of Doors in Vehicles
	6.39
	8.39
	8.76
	8.12

	9
	Cleanliness of the vehicles
	5.77
	7.75
	8.69
	7.58

	10
	Suitability of buses for disabled and elderly
	6.26
	8.24
	8.68
	7.98

	11
	Transportation fare and Fare collection system
	6.30
	8.27
	8.77
	8.03

	12
	Vehicles equipped with modern technology
	6.39
	8.36
	8.72
	8.10

	13
	Environmentally-conscious vehicles
	6.45
	8.42
	8.70
	8.14

	
	Assurance
	6.41
	8.39
	8.74
	8.12

	14
	Driving Ability of the Driver/ Comfort during Travelling
	6.46
	8.43
	8.74
	8.15

	15
	Knowledge of Driver towards Traffic rules and regulation.
	6.36
	8.36
	8.75
	8.09

	
	Empathy
	5.88
	7.86
	8.54
	7.64

	16
	Solutions of passenger concerns and request
	5.84
	7.83
	8.53
	7.61

	17
	Behavior of driver/ bus staff towards passenger
	5.91
	7.89
	8.56
	7.67

	
	Responsiveness
	5.01
	6.98
	7.92
	6.81

	18
	Bus Frequency
	3.03
	4.95
	6.66
	4.91

	19
	Bus route travel time including all sort of delays
	5.87
	7.87
	8.55
	7.65

	20
	Information about Bus Route
	6.12
	8.12
	8.56
	7.86



3.5 Other Bus
As explained in under table, in the dimension Reliability, users were seen more satisfied with the criteria “Bus Waiting Time at Station” having weight of 5.30. The criteria “Suitability of bus for disabled and elderly people” under Tangibles was highly valued by users having weight 4.80. Similarly, “Knowledge of Drivers towards Rules and Regulations” under Assurance was the most highly perceived criteria having score4.48 and under Empathy “Solution of passenger concerns” has gained highest score of 4.16. Finally, “Bus Frequency”, which falls under dimension Responsiveness, has gained weight of 5.37. Among all, “Bus Frequency” in this particular bus service has the highest weight of 5.37 and dimension under SERVQUAL having highest score is Assurance with a score of 4.47.
[bookmark: _Toc61720427]Table 7: Perception Evaluation for Other Bus in terms of Fuzzy Numbers
	S. N
	Criteria
	Fuzzy
	Defuzzification

	
	
	Lower
	Medium
	Upper
	

	
	Reliability
	2.33
	4.13
	6.11
	4.16

	1
	Punctuality
	2.18
	3.98
	5.96
	4.01

	2
	Bus Waiting Time at Stations
	3.33
	5.29
	7.26
	5.30

	3
	The sufficiency of sitting and standing areas
	1.60
	3.25
	5.23
	3.31

	4
	The Passenger Density in the Buses
	2.24
	4.04
	6.02
	4.07

	5
	The security in the Vehicles
	2.07
	3.72
	5.71
	3.78

	6
	Safety of Vehicles (Risk of Crash)
	2.57
	4.50
	6.49
	4.51

	
	Tangibles
	2.30
	4.15
	6.13
	4.17

	7
	Seats, Holders and General looks of the Vehicles
	2.14
	3.95
	5.94
	3.98

	8
	Position of Doors in Vehicles
	2.31
	4.21
	6.18
	4.22

	9
	Cleanliness of the vehicles
	1.63
	3.34
	5.33
	3.39

	10
	Suitability of buses for disabled and elderly
	2.84
	4.79
	6.77
	4.80

	11
	Transportation fare and Fare collection system
	2.17
	4.06
	6.04
	4.08

	12
	Vehicles equipped with modern technology
	2.47
	4.33
	6.30
	4.35

	13
	Environmentally-conscious vehicles
	2.50
	4.36
	6.34
	4.38

	
	Assurance
	2.53
	4.47
	6.45
	4.47

	14
	Driving Ability of the Driver/ Comfort during Travelling
	2.52
	4.45
	6.44
	4.46

	15
	Knowledge of Driver towards Traffic rules and regulation.
	2.54
	4.48
	6.45
	4.48

	
	Empathy
	2.24
	4.12
	6.10
	4.14

	16
	Solutions of passenger concerns and request
	2.27
	4.14
	6.12
	4.16

	17
	Behavior of driver/ bus staff towards passenger
	2.22
	4.10
	6.08
	4.12

	
	Responsiveness
	2.22
	4.02
	5.99
	4.05

	18
	Bus Frequency
	3.39
	5.37
	7.34
	5.37

	19
	Bus route travel time including all sort of delays
	2.05
	3.94
	5.89
	3.95

	20
	Information about Bus Route
	1.23
	2.75
	4.73
	2.82



In conclusion, comparing all these four bus Operators, following results from Perception Evaluation were obtained. In MahaNagar Yatayat, there were the facilities of GPS software that gives the location of bus, due to which, the parameter "Information about Bus Route" had scored high perception value. Similarly, the length of Orange Bus Sewa was found more than other buses, so the parameter "Sufficiency of Sitting and Standing Areas" had gained high score from users. Since, Sundar Yatayat was seen to be well spacious and well ventilated, users found this bus too comfort while traveling. But they were found in limited number, that's why their waiting time at station was found to be less satisfied by users. So, to improve the performance of these bus operators of Kathmandu Ring Road, these parameters should be focused. (Refer Table 8)


Table 8: Results of Perception Evaluation for all bus companies
	Bus Operators
	Parameter with
Highest Perception Score
	Parameter with
Lowest Perception Score

	MahaNagar Yatayat
	Information about Bus Route
	Bus Waiting Time at Stations

	Orange Bus Sewa
	Sufficiency of Sitting and Standing Areas
	Information about Bus Route

	Sundar Yatayat
	Driving Ability of Drivers/ Comfort during Traveling
	Bus Waiting Time at Stations

	Other Bus
	Bus Frequency
	Information about Bus Route
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4. Conclusion
This study dealt with the Service Quality provided by the bus companies: MahaNagar Yatayat, Orange Bus Sewa, Sundar Yatayat and Other Bus in Ring Road of Kathmandu Valley. Going directly to the result from SERVQUAL analysis, it was concluded that parameters with highest perception score were Information about Bus route; Sufficiency of Sitting and Standing Areas; Driving Ability of Drivers/ Comfort during Traveling and Bus Frequency for MahaNagar Yatayat; Orange Bus Sewa; Sundar Yatayat and Other Bus respectively. Similarly, Parameters with lowest perception scores were determined as: Bus Waiting Time at Stations; Information about Bus Route; Bus Waiting Time at Stations and Information about Bus Route for MahaNagar Yatayat; Orange Bus Sewa; Sundar Yatayat and Other Bus respectively, as shown in above table 11. Precisely, if the users demand “Punctuality” as the foremost criteria in selecting a bus alternative for transit, Sundar Yatayat would gain increasing level of users’ satisfaction. 
When the users were asked about the overall satisfaction of those bus companies, most of them were satisfied to their Service Quality. When the data were thoroughly analyzed, the parameter “Bus Frequency” was seen to have high impact in Overall Satisfaction, while “Knowledge of driver towards traffic rules and regulations” has comparatively less impact. The Overall Service Quality of all the bus, based upon the perception of the users, was found average, as shown in above table 12.

5. References

1. Awasthi, (2011). A hybrid approach based on SERVQUAL and fuzzy TOPSIS for evaluating Transportation Service Quality. Computers and Industrial Engineering.

2. DOTM, (2017). Ministry of Physical Infrastructure and Transport

3. Dube, J., Rosier, F.D., Theriault, M. & Dib, P., (2011). Economic Impact of a Supply Change in Mass Transit in Urban Areas: A Canadian Example. Transportation Research Part A.

4. Ghimire, S. et al., (2018). Ranking of Public Bus Alternatives using Hybrid Multi-Criteria Decision-Making Approach under Fuzzy Environment: A Case Study of Kathmandu. Institute of Engineering, Pulchowk Campus

5. Pandey, B., (2017). Evaluation of user satisfaction of public transportation in Lamachour Chhorepatan route of Pokhara valley. Pokhara: IOE, Western Regional Campus.

6. Saravanan, R., (2007). Measurement of Service Quality from the Customer's Perspective – An Empirical Study. Total Quality Management.

7. Stefano, Filho, C., Barichello & Sohn, (2015). A Fuzzy SERVQUAL based method for evaluation of service quality in the hotel industry. Industry Transformation for Sustainability and Business.






image3.png
Hx)

Very Poor

poor

satisfactory

Good

Very Good

3

5

7

Fig: The membership function of linguistic tefms.





image1.jpeg
A P e
Chapa‘&ﬁjhana =
7 e
lel ’\Iéggrél“
ST,

y A
: ! /;u’}( hara-~
mbarahi

"Dh





image2.png
Hx)

Very Poor

poor

satisfactory

Good

Very Good

3

5

7

Fig: The membership function of linguistic tefms.





image4.png




image5.png




image6.png




