
A Methodology to Prioritise Service 

Quality Attributes for Bus TransitQuality Attributes for Bus Transit

A case study of Visakhapatnam

by

Tiyali Bose

Senior Research Fellow

Department of Architecture and Regional Planning

Indian Institute of Technology

Kharagpur

Dr. Debapratim Pandit

Associate Professor

Department of Architecture and Regional Planning

Indian Institute of Technology

Kharagpur



Structure of the presentation

• Introduction and research background
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Unlimited wants and limited resources

• Quality service is the key to an enterprise’s increased income and their

ability to retain customer loyalty

• Reducing customer deflection rates is more beneficial to an enterprise’s

sustenance than cost reduction strategies

The study aims to:

Develop a methodology that helps 

transit operators’ to identify bus 
• Primary goal of any public transit service is to meet the mobility

demand for all and encourage mode shift amongst the choice riders

• Difference in user’s perception in perceived importance and actual 

importance

• Dilemma of what to prioritise- affordable service or operator’s revenue

transit operators’ to identify bus 

service quality attributes that 

influences users’ decision to use 

public bus services.



Research objectives

• Identify service quality attributes, both qualitative and 

quantitative for bus transit users that are of relevance to the 

city’s scenario

• Identify service quality attributes that are perceived as Identify service quality attributes that are perceived as 

important to bus users

• Identify service quality attributes that influence a user’s 

decision to use bus service based on their level of satisfaction



A Typical Public Bus Transport Trip

• Information on service

• Information on fare

Plan a trip/ 
Information

• Access infrastructure

• Pedestrian infrastructure

• Para-transit or feeder service

Accessing 
the service

• Bus stop

• Bus service

• Bus/Vehicle

• Personnel

Public 
bus 

transport 
trip

• Safety and 

security

• Travel cost

Transfer



Bus service quality indicators

Source: Das and Pandit, 2014



Bus service quality indicators

Source: Das and Pandit, 2014



Prioritization techniques adopted

• Factor analysis and multiple 

regression

• Factor analysis and ordered logit 

model

• Generalised ordered choice 

model (GOC)

• Average weighted technique

• Index numbers

• Bayesian networks

• Multinomial logistic regression

• ANOVA

• Manifest analysis and latent 
model (GOC)

• Importance-satisfaction analysis

• Structural equation modelling

• Artificial Neural Networks (ANN)

• Integrated SERVQUAL and VIKTOR 

approach

• Manifest analysis and latent 

analysis

• Classification and Regression 

Trees (CART) algorithm

• RIDIT analysis

This study uses a combination of RIDIT analysis and factor 

analysis to identify attributes that are of higher priority to the 

users



Framework of the study

• Identify service quality parameters

• Understanding method of analysis

• Designing of survey questionnaire

Literature 
review

• User perception of importance and satisfaction 
of bus service attributes

• Surveys conducted on-board buses and at 
households

Survey

• RIDIT analysis to understand perceived 
importance

• Factor analysis to understand factors influencing 
satisfaction

Analysis



Study area

• GVMC area- 681.96 sq. km. (Census 

2011)

• Population- 20, 91,811 (Census 2011)

• Bus service operator- APSRTC

• No. of bus routes- 121• No. of bus routes- 121

• Bus fleet size- 670

• Passengers per day -2.9 lakh

• Proposed services- 2 BRT 
corridors
– Pendurthi Transit Corridor 

(20.4 km) and 

– Simhachalam Transit Corridor 
(22.6 km)



APSRTC bus in Visakhpatnam

Bus stops along the BRT corridor are 
partially enclosed structures with 
specific entry and exit points to the bus

Most buses have physical 

segregation for men and women 

in the form of a door



Sample details

Bus stops along the BRT corridor are 
partially enclosed structures with 
specific entry and exit points to the bus



RIDIT Analysis
Service Attribute

RIDIT

Score

RIDIT

Rank

Ease in fare calculation 0.5948 1

Ease in fare payment 0.5924 2

Frequency of service 0.5466 3

Fare amount 0.5349 4
Transfer waiting time 0.5183 5

Waiting time at bus stops 0.5149 6

On-time performance of service 0.5122 7

Safety and security 0.5100 8

Crowding at bus stops 0.5097 9

Service quality attributes perceived 

as important:

• Fare services

Crowding at bus stops 0.5097 9

Quality of pedestrian infrastructure 0.5093 10

Quality of customer service 0.5085 11

Transfer distance 0.5074 12

Quality of para-transit services 0.5023 13

Bus stop design 0.4934 14

Bus design 0.4870 15

Quality of bus driving 0.4838 16

Transit information 0.4762 17

Service hours 0.4757 18

Crowding inside buses 0.4704 19

Delay in total journey time 0.4571 20

Boarding and alighting time 0.4400 21

Proximity to bus stops 0.4334 22

Route directness 0.4217 23

• Service operation attribute 

related to waiting at bus stops

• Safety and security

• Accessibility



Exploratory Factor Analysis

CFA base model

Chi square- 442.35; df- 188; RMR- 0.035; 

GFI- 0.902; AGFI- 0.869; CFI- 0.868; 

RMSEA- 0.60



Confirmatory Factor Analysis
CFA final model

Chi square- 203.25; df- 120; RMR- 0.028; 

GFI- 0.944; AGFI- 0.920; CFI- 0.947; 

RMSEA- 0.043



Conclusion

• There are differences in user’s perception regarding importance of a 

service attribute and the actual importance of an attribute

• Quality of pedestrian infrastructure, waiting time at bus stop, crowding at 

Service Attribute
RIDIT

Score

Ease in fare calculation 0.5948

Ease in fare payment 0.5924

Frequency of service 0.5466

Fare amount 0.5349

Transfer waiting time 0.5183

Waiting time at bus stops 0.5149

On-time performance of service 0.5122

Safety and security 0.5100• Quality of pedestrian infrastructure, waiting time at bus stop, crowding at 

bus stops, and ease in fare calculation are both perceived as important 

and have a strong influence on the user’s perceived level of satisfaction

• Bus service attributes like bus stop design, bus design and safety security 

needs to be studied in details individually

Crowding at bus stops 0.5097

Quality of pedestrian infrastructure 0.5093

Quality of customer service 0.5085

Transfer distance 0.5074

Quality of para-transit services 0.5023

Bus stop design 0.4934

Bus design 0.4870

Quality of bus driving 0.4838

Transit information 0.4762

Service hours 0.4757

Crowding inside buses 0.4704

Delay in total journey time 0.4571

Boarding and alighting time 0.4400

Proximity to bus stops 0.4334

Route directness 0.4217
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