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ABSTRACT 
 

One of the key elements of tourism activities is transportation. Transportation plays a 

large role in the growth of tourism, and the interaction between the two is crucial. 

Tourism is one of the world's fastest expanding economic industries, and has 

experienced substantial expansion over the years. In order to assure connectivity to 

tourist sites and to suggest changes to public transportation, the major goal of this 

project is to identify key intervention areas. In a nation like India, the development of 

the public transportation system with regard to tourism has not been studied in great 

detail. The project's goal is to identify factors that could have an impact on tourists' use 

of public transportation and increase efficiency by offering alternatives. A 

questionnaire survey has been used to gather tourist perceptions of various attributes, 

and an improved importance performance analysis using fuzzy c-means clustering will 

be performed. This will undoubtedly suggest a strategy for enhancing a location's tourist 

appeal using public transportation. These attributes’ primary intervention areas has 

been noted, along with potential alternatives. Economic analysis has also been 

performed to determine the cost and benefit of the suggested system. The tourism 

industry places a lot of emphasis on transportation, which also serves as a major engine 

for socioeconomic development. It not only makes it easier for tourists, but also will 

help business travelers, those visiting friends and family, and people engaging in 

educational and health tourism to get around. Through this research, the potential for 

integrating the development of tourism and public transportation is being explored. We 

can increase the overall tourism appeal of the locations by enhancing the connectivity 

using public transportation for the various destinations. 

Keywords: Public transport planning, Tourism 
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1. INTRODUCTION 
 

Tourism is the industry which is being more promising for many countries throughout 

the world in the past years and in the coming future. People has been all around the 

globe as tourists due to the improvement of transportation system. One of the key 

elements of tourism activities is transportation. Transportation plays a large role in the 

growth of tourism, and the interaction between the two is crucial. It overrides physical, 

social, and economic growth. It meets the physical limitations of distance and the 

requirement for human mobility through space. It serves as a bridge between the starting 

point and ending point of travel. Numerous modes of transportation enable the 

movement of people on a national and international scale. At a fair price, millions of 

tourists are transported safely, quickly, and comfortably to their destinations. In 

actuality, transportation and the infrastructure that goes along with it have greatly aided 

human mobility. Through the production of jobs, businesses, infrastructure, and 

revenue, tourism is essential to the socioeconomic and cultural development of a 

country. Transport is one of the fundamental infrastructure elements that must be 

developed in concert with tourism. The tourism industry places a lot of emphasis on 

transportation, which also serves as a major engine for socioeconomic development. 

Transport is one of the essential components of tourism activities.  

The United Nations World Tourism Organization (UNWTO) reported a 4.4 percent 

increase in travellers in 2015, totalling 1,184 million. The second-largest sector in India 

in terms of employment potential is tourism, according to the Planning Commission. 

The majority of semi-skilled individuals are employed in tourism-related support 

activities. A country's ability to maintain economic growth and development is greatly 

influenced by its transportation infrastructure.  

The relationship between transport and tourism development is very important because 

it contributes significantly in the development of tourism. The study of development of 

public transportation system with respect to tourism has not been done extensively in a 

country like India. Mostly public transport services are being studied with quantitative 

attributes like price, speed etc. But in tourism context, it mainly depends on the 

qualitative attributes like comfort, leisure experience etc. So, it can also be studied and 

improved. Due to covid 19 crisis, tourism sector is the most affected sector. By 

improving the transport facilities by understanding the requirements of people using, 

we can improve the tourism attraction of the destination. 
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Here comes the need for the development of structure for public transport facilities that 

are more comfortable to the tourists coming to the destination. For this purpose, we 

analyse the user perception of tourists towards the various attributes in the public 

transport facility. Also, an economic analysis will be explained to select the best-case 

scenario for the improvement of the system. All the above project will be done at an 

area of Alappuzha. People prefer to visit more and more destinations in a shorter amount 

of time due to the fast-paced nature of life. The tourism industry is changing into a new 

viewpoint with the development of new effective transportation modes including 

aircraft, quick trains like the Shatabdi, Rajdhani and Duranto, as well as good roads like 

the Expressway from Delhi to Agra. Regarding travel and tourism, each and every form 

of transportation has its own unique qualities.  

The tourism improvement techniques through public transport can only made by the 

policy changes by the government. By this way, we can change the people using private 

vehicles to public transport system and thereby we can make income for the government 

sector. This will flourish the overall economy of the state or nation. The connection 

between the tourist-generating and destination places is made possible by 

transportation. The speed of a tourist flow is determined by a transport system's 

capacity. In addition to expanding the transit system's capacity, incentives include the 

provision of comfort, safe, moderately fast speeds, ticket savings, and light 

refreshments. It improves the tourism industry in certain places. Travellers’ 

transportation-related experiences, whether positive or negative, can sometimes linger 

in their minds for the rest of their lives. Therefore, it is evident that the expansion of the 

tourist transportation system is crucial. 

 

1.1 Problem Statement  

 

One of the key elements of tourism activities is transportation. Because transportation 

plays a large role in the growth of tourism, the interaction between the two is crucial. 

The tourism industry places a lot of emphasis on transportation, which also serves as a 

major engine for socioeconomic development. One of the world's fastest expanding 

economic industries, tourism has experienced substantial expansion over the years. In 

order to assure connectivity to tourist sites and to suggest changes to public 

transportation, the major goal of this project is to identify key intervention areas. In a 

nation like India, the development of the public transportation system with regard to 
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tourism has not been studied in great detail. The project's goal is to identify the key 

factors that could have an impact on tourists' use of public transportation and to increase 

efficiency by offering alternatives. Tourists' impressions of various aspects will be 

gathered using a questionnaire survey, and their responses will be analyzed for 

importance and performance using clustering algorithms. The key intervention areas of 

these attributes will be identified and will be suggested with alternatives. The tourism 

industry places a lot of emphasis on transportation, which also serves as a major engine 

for socioeconomic development. 

 

1.2 Gaps Identified 

 

 The study of development of public transportation system with respect to tourism 

has not been done extensively in a country like India. So the development of a 

plan with accordance with the tourism possibilities can improve the tourism sector 

and economy. 

 Mostly public transport services are being studied with quantitative attributes like 

price, speed etc. in tourism context, it mainly depends on the qualitative attributes 

like comfort, leisure experience etc. so it can also be studied and improved. 

 

1.3 Objectives 

 

The objectives of the proposed study are as follows: 

• Identifying key intervention areas for the improvement of Public Transport to 

ensure better connectivity to tourist destinations. 

• To suggest recommendations for improvements of Public Transport with 

reference to Alappuzha. 

• To do an economical analysis based on the improvements needed according to 

the key intervention areas identified. 
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1.4 Methodology 

 

The methodology planned in order to achieve the mentioned objectives is described 

below: 

• Study of literature- thorough background study has been done in the field 

of public transport and tourism for the identification of attributes and 

preparation of questionnaire. 

• Data collection- A pilot survey is conducted at Alappuzha at various tourist 

destinations for the initial collection of data. The perception of tourist 

towards various attributes have been collected. 30 responses have been 

taken as an initial pilot survey. 

Importance and satisfaction of various attributes are being collected. Origin 

and destination data are being collected. The mode of travel details is 

collected. Also, the socio-economic characteristics are also being collected 

• Analysis of data- Analysis of data is being done by a modified form of 

Importance Performance analysis. 

 

1.5 Scope 

 

• The study is limited to the perception of tourists in Alappuzha. 

• The study includes analysis of user perception data in terms of perceived 

importance and satisfaction. 

• Recommendations made would be based on the identified interaction areas. 

• Economic analysis is done based on the similar condition transport system at 

Alappuzha. 
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2. LITERATURE REVIEW 
 

2.1 Significant Factors 

 

According to Antoniou et al. (2013), service production—which includes route 

frequencies and service reliability—is the most important aspect for tourists to consider 

when determining whether to use public transportation. Instead, residents place a 

greater emphasis on qualitative factors like comfort, safety, and knowledge. 

Furthermore, transfer quality, which includes characteristics linked to transfer 

coordination, is a consistent criterion that ranks well in both tourists' and locals' 

preferences. It also describes how the local government can make necessary 

adjustments to their policy plans and outline activities to better address the needs and 

expectations of locals and visitors. Most of the time, transportation and tourism are 

treated as separate industries, especially by local public and private organizations. 

While transportation planners frequently overlook or underestimate the impact of 

tourist mobility on overall mobility of the tourist area, tourism planners typically 

concentrate their efforts on marketing the destination and managing tourism, demand, 

and supply. Without transportation, tourism would not exist. Therefore, it is crucial for 

scholars looking at either one or both of these industries to approach the subject of 

visitors' movement from a wider angle. 

 

According to Gronau et al. (2007), the fundamental prerequisites for effective public 

transportation during leisure time are summed up in. At a particular vacation spot or 

recreational facility, it is crucial to identify the target groups. The development of a 

public transportation system should only be explored in situations where visitors have 

a certain propensity for using it; in other cases, the response potential is unlikely to be 

adequate. The quality of public transportation throughout the facility's full catchment 

region is the second area of concern. It must be made sure that a potential buyer may 

easily get to the starting point. 

The status of the rival should also be taken into account because the degree to which a 

public transportation over fulfils a demand-side response is also determined by the link 

between the requirements for using a private vehicle and the standard of public 

transportation. It only makes sense to assess whether the availability of public 
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transportation at the given location is adequate if these fundamental demand side factors 

and those pertaining to the competitive environment are favourable. When attempting 

to construct a public transportation system over for leisure and tourism purposes, this 

is all too frequently the only factor that is taken into consideration. After a new service 

has been launched, another success factor—intense, innovative, and ongoing market 

communication—adds the finishing touches. 

 

2.2 Satisfaction Of Tourists 

 

Le-Khlan et al. (2015) assert that transportation is a crucial component of tourism 

systems. Tourism cannot exist without transportation, hence sustainable tourism and 

sustainable mobility are closely related. A key factor in the development of sustainable 

tourism is public transportation. The use of public transportation by tourists at the 

places, however, is not well documented. The comprehension of the elements 

influencing tourists' perceptions of public transportation is improved by this paper. 

Comfort, services, accessibility, and others were designated as the four service aspects. 

Tourists gave Munich's public transportation a positive review, and their opinions are 

often unaffected by other considerations. The systems' punctuality, dependability, 

network connection, and frequency of service received the highest marks from 

passengers. The lowest rating was given to the ticket price, which was considered 

"expensive" and "complex." Improvements to the waiting areas at bus stops and train 

stations were also suggested by visitors. Additional focus is also needed on the vehicle's 

cleanliness, the staff's demeanor, and the availability of seats and space. 

Despite having numerous positive economic and social effects, tourism also has 

drawbacks, particularly with regard to the environment. 4.4 percent of all CO2 

emissions from tourism are caused by transportation, which accounts for 75 percent of 

that total. Transport is unquestionably an essential part of the tourism system and affects 

how tourists are received at their destination. There is proof, for instance, that a visitor's 

happiness with the location may be influenced by their experience using public 

transportation. A key factor in the development of sustainable tourism is public 

transportation. However, having a top-notch and efficient system is crucial to 

encouraging the usage of public transportation. Demand-driven transportation services 

require a thorough understanding of consumer behavior. This essay investigates how 
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tourists use public transportation in the German city of Munich. It aims to comprehend 

how travelers view public transportation and what influences their satisfaction. In both 

transportation research and practice, measuring customer satisfaction with public 

transportation services has long been a key topic. Nine aspects of the service were 

evaluated. According to the author, there is no connection between contentment and 

how frequently people utilize urban transit. The use of public transportation was highest 

in urban areas, then in towns with populations more than 50,000. Little transportation 

was used in smaller towns and suburbs. In addition, satisfaction levels tended to be 

highest in small towns and lowest in cities. 

 

According to Yuksek et al. (2016), the goal of the study is to compare the effectiveness 

of local transportation to traveler satisfaction. When the issue was examined from this 

angle, it was determined that just one (staff) of the five local transportation factors had 

no appreciable impact on traveler satisfaction with the location. According to the model 

created by the local transportation factors having significant influence on destination 

satisfaction, the local transportation destination satisfaction accounts for a total of 

22.90% of the variance. 

When the impact of local transportation factors on satisfaction at the destination was 

examined separately, it was found that while infrastructure had an explanatory power 

of 14.30 percent, the explanatory powers of the other factors were 4.40 percent for ease 

of use, 3.50 percent for timing, and 2.00 percent for physical condition. According to 

the study's findings, local transportation significantly affects how happy travelers are 

with their destinations. The satisfaction of destination visitors who depend on local 

transportation must therefore be given more consideration by destination management 

organizations or decision-makers. It is crucial to keep in mind that the infrastructure 

and accessibility of local transportation have a big impact on how happy travellers are 

with their destinations overall. Researchers who are interested in this topic might carry 

out studies in several locations to see if they can produce similar outcomes. 
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2.3 Public Transport And Tourism 

 

Public transportation is frequently suggested as one of the foundations to address 

environmental challenges, thus it should be an evident and in-depth topic in tourism 

studies. The authors claim that "Tourism, Public Transport, and Sustainable Mobility" 

is relevant because their research interests, which they have developed over the course 

of their academic careers, have converged. The book discusses issues that are highly 

relevant in today's world but whose analysis is scarce in tourism literature. Its relevance 

stems from the fact that it has a set of topics that may be used as a starting point for 

discussion on how public transportation and tourism are related. The book's 

Introduction states that its goal is "to explore the crucial role that transportation plays 

in tourism with respect to movement, as well as its contribution to the visitor experience 

and its significance for destination and tourism sustainability."  

(1) There is a pressing need to address environmental issues in many facets of modern 

life, maybe even more so when considering the connection between travel and tourism. 

Routines related to travel and tourism in the Global North (which are gradually imitated 

in the Global South) significantly contribute to CO2 emissions as well as other effects 

brought on by the use of fossil fuels and the growth of tourist flows themselves. 

Therefore, even though it is not usually covered in-depth in other textbooks and 

publications that deal with tourist and transportation issues, the book makes a clear 

statement by positioning sustainability as an all-encompassing topic.  

(2) A topic that is urgently needed in transportation studies that look at the experiences 

of users (in this case, tourists) of various modes of transportation rather than just the 

operation of transportation systems. 

 

Xue et al. (2014) suggested approaches to distinguish commuters using public 

transportation from visitors. For both corporate and public stakeholders, it is crucial to 

comprehend how tourists travel because doing so could help them develop new 

economic prospects or enhance their current services.  



9  

 

Fig 2.1: Destinations of tourists from the airport (Xue  et al. 2014) 

 

Understanding how tourists use public transportation (PT) at the destination is crucial 

for sustainable mobility, destination satisfaction, public transport management, and 

destination management, according to Le Khlan et al. (2014). The review identifies key 

problems and concerns, such as how public transport is applied to tourism in various 

situations. Additionally, it outlines possible topics for further research and suggests 

policies and tactics for a public transport modal shift in the tourism industry. The 

analysis reveals that the amount of public transport use by visitors varies between rural 

and urban destinations. Although the situation is more encouraging in urban locations, 

public transport is frequently not preferred by tourists in distant locations. Given tourist 

motives and habits, as well as the availability of visitor-oriented public transport 

services, including the requirement for effective communication and social marketing 

techniques, the potential of public transport as an alternative mode of travel overall 

remains unknown. This report gave a summary of public transport and tourism research 

done since 2000. Significant inferences could be made. The amount of public transport 

use by tourists varies across rural and urban places. While the situation in urban regions 

is more hopeful than it is in remote areas, there is no evidence to suggest that city 

visitors are more conscious of their environmental consequences or that they have any 

particular preferences for public transport. Given tourist motives and habits, as well as 

the availability of visitor-oriented public transport services, including the requirement 

for effective communication and social marketing techniques, the potential of public 

transport as an alternative mode of travel overall remains unknown. 
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Fig 2.2: (a) The number of empirical papers using computable general equilibrium 

(CGE) models to analyze the relationships among tourism, transportation, and the 

economy; and (b) The number of empirical papers using CGE models to analyze the 

transportation-tourism relationship (Le-Klähn et al. , 2015). 

 

2.4 Connectivity With Destinations 

 

According to Yang et al. (2019), both modes of transportation have a considerable 

impact on improving connections between cities in terms of visitor flows, with indirect 

connectivity impacts that are as significant but of a lesser degree. We discovered that 

among various connection metrics by train type, conventional trains promote intercity 

tourist flows more than bullet and high-speed trains, and originating and/or ending 

trains are significantly more influential than enroute trains in boosting tourist flows. 

Based on origin to-destination, the effects of transportation connectivity and air-rail 

competitiveness differ. Although the impact of air travel connectivity grows as a city 

pair's separation increases, high-speed trains and bullet train impacts only matter for 

city pairs with short and medium separations. Finally, the findings demonstrate that the 

air-rail intermodal rivalry effect typically intensifies with distance. 
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Lumsdon et al. (2006) identified a number of key factors that could motivate certain 

user groups to consider and then implement a modal shift in the Greater Manchester 

area day visit market. The preliminary results support prior research in the subject that 

indicates the need for a more thorough investigation of the motivational elements of the 

day visitor market. This is done specifically in regard to the intrinsic worth of the trip 

itself, as well as in various contexts to create a reliable model that can be used more 

widely. In order to support more sustainable transport development that appeals to a 

vibrant, tourism-focused market, this will serve to enlighten those responsible for the 

development of mobility management and the improvement of public transport quality. 

This is important because domestic travel demand is rising across the board in many 

industrialized economies. 

Table 2.1: Purpose of trip (Lumsdon L et al. 2006) 

 

The three study goals—user profile, use motivations, and modal shift—have all been 

investigated. The Wayfarer ticket appeals to people over 35, and especially to older age 

groups looking to take day trips by public transportation, according to an examination 

of the poll results. 

According to Gutiérrez et al. (2016), the empirical data the model produced allowed 

for the identification of the profile of visitors who were most likely to use public 

transportation when visiting Costa Daurada's neighboring districts. The socioeconomic 
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and demographic characteristics of the visitors, such as their age, education level, social 

class, or country of origin, have an impact on how they use public transportation at their 

destination, as has been reported for prior studies. The social class and the nation of 

origin were the factors that affected our situation the most. The literature has 

emphasized the relevant factors of their stay, such as the amount spent, the party 

structure, the duration of their stay, their familiarity with the location, or the type of 

lodging. 

French visitors demonstrated a higher likelihood of choosing a private car when PT and 

that mode of transportation were compared. However, study became out that travelers 

who had to drive the furthest to go to the Costa Daurada were more likely to increase 

their usage of PT than a private vehicle. Another important aspect that affected 

selections about the best mode of transportation was accommodations. Compared to 

visitors staying in four- and five-star hotels, those staying in one-, two-, and three-star 

accommodations were more likely to travel by automobile. It was concluded that the 

primary factor in determining whether a tourist utilized PT during their stay was the 

availability of a private car, with other factors having a less significant impact. 

2.5 Case Study 

 
According to Nwachukwu et al. (2019), tourists in the Nigerian metropolis of Lagos 

use and view public transportation services. It sought to identify variables that affected 

how satisfied they were with public transportation services. At selected tourist 

destinations in Lagos, information was gathered through a study of visitors using a self-

rating questionnaire with an intercept survey. Descriptive statistics, principal 

component analysis, and discriminant function analysis were used to analyze the data. 

The findings show that visitors were dissatisfied with the city of Lagos's public 

transportation system. The results of principal component analysis revealed five 

underlying factors that affect tourists' satisfaction with public transportation services: 

accessibility, journey comfort, travel security, travel information, and customer 

services. 

By using discriminant function analysis, the eight main service quality characteristics 

that affect tourists' overall satisfaction with public transportation were found. They are: 

on-board personal security; ease of learning about routes, destinations, and stops; 
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frequent service; clean interiors of vehicles; security while waiting at bus and ferry 

stops; reasonably priced transportation; and staff members who are willing to assist 

customers. Public transportation service providers in Lagos should ensure that 

passengers are comfortable while waiting at bus stops and ferry docks by keeping these 

locations aesthetically pleasing, well-lit, clean, and easily accessible. Again, to improve 

the comfort of boarding and lighting riders, shelters and benches should be given in 

public transportation stops and stations in the city of Lagos. The way payments are 

made needs to be a consideration in the city's public transportation providers' long-term 

planning. Even while respondents in Lagos were generally satisfied with the assistance 

they received from public transport employees, there is still a need for public transport 

providers to train their staff on how to deal with passengers, especially visitors to the 

city, to encourage their use of the services. 

2.6 Methodological Aspects 

According to Cheranchery and Maitra (2019), it was important to create a GC and 

demand model in order to evaluate the effect of improvement on ridership as well as to 

assess the likely benefit to users arising from the development of premium bus service. 

For the purpose of creating a digital database for model estimate, the responses gathered 

from choice riders were coded. While the qualitative attributes like security setup, 

traffic data, and comfort were dummy coded, the quantitative attributes like access and 

egress time, waiting time, in-vehicle travel time, fare, and span of operation were 

entered in cardinal linear form. The findings show that all parameter estimates are 

significant at least at a 90% level of confidence and that the signs of the coefficient 

estimates are reasonable. 

According to model estimation, the GC model is selected and based on various 

combinations of the improvement levels acquired for quantitative and qualitative 

criteria, several scenarios for the enhancement of premium service were created. 

Additionally, the best scenario will be chosen from that group and put forth. 

The majority of these strategies, according to Cheranchery and Maitra (2017), are 

suitable for one-dimensional analysis (e.g., analysing importance or satisfaction, but 

not both). In order to uncover the crucial success variables, Wu et al. suggested an 

importance-performance analysis (IPA) that combined IPA with Kano's model. IPA is 

a well-known method that has had little use in the transportation industry but has been 
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widely employed in aviation and tourism. The shortcomings of IPA, particularly the 

assumptions, prompted the creation of a revised version of three factor theory. The 

satisfaction elements (factor structure) of the respondents were determined using the 

three-factor theory utilizing both openly stated importance and implicitly derived 

importance. Three elements—basic, performance, and excitement—have an impact on 

customer happiness, according to this hypothesis. Basic criteria are the very minimum 

demands that, when not met, result in consumer dissatisfaction but not satisfaction. 

When excitement elements are met, consumer satisfaction rises, while unmet 

excitement factors do not cause discontent. When performance is high, performance 

factors lead to satisfaction; when performance is low, discontent. Axis placement in an 

IPA evaluation matrix has been a source of ongoing discussion even though the method 

is widely acknowledged and utilized in numerous research domains. 

For IPA, the paper suggested a fuzzy C-means clustering approach that essentially 

eliminated the axis placement ambiguity. In contrast to conventional IPA, the fuzzy C-

means clustering approach was used to determine the factor structure of captive riders. 

The degree to which an attribute fits into each of the four clusters—basic, important 

performance, exciting, and insignificant performance—is known as the membership 

degree of the attribute. Every characteristic, thus, had four degrees of membership, and 

the attributes were assigned to a specific cluster based on the membership degree with 

the highest value. The fuzzy C-means clustering approach was used to identify the 

management plans for various non-AC bus features. The management strategy used the 

following inputs to identify four clusters: concentrate here, keep up the excellent job, 

possibly overkill, or least priority. Derived importance and the performance ratio of 

qualities with respect to captive riders were treated as inputs. Results display the 

degrees to which each attribute belongs to each of the four schemes. The factor structure 

of captive riders was contrasted with management plans for various non-AC bus 

features in order to determine the most important areas of intervention for non-AC 

buses. 

According to the criterion that underperforming basic factors (concentrate here and 

least priority) should obtain the greatest priority, followed by underperforming 

performance and excitement factors, factors that needed improvement were prioritized. 

Consequently, a logical hierarchy for assigning priority to qualities is as follows:  
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1. Basic factors under concentrate here;  

2. Basic factors under least priority;  

3. Performance factors under concentrate here; and  

4. Excitement factors under concentrate here. 
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3.  METHODOLOGY 

3.1 General 

Importance–Performance Analysis (IPA) is a simple and useful technique for identifying 

those attributes of a product or service that are most in need of improvement. The 

objective is to identify which attributes or its combination gives more impact toward 

customer satisfaction and leads to the repetitive customer behavior. IPA technique is a 

graph between the importance and performance or satisfaction of the customers using the 

service. In the graph, x- axis represents the performance and the y- axis represents the 

importance. These performance and importance values will be the stated values collected 

from the customers using the service. IPA technique divides the attributes having different 

coordinates into quadrant system. Each attribute will be assigned to a separate quadrant 

and the respective quadrant will be having an assigned property. 

 

 

Fig 3.1: Quadrant system of IPA 

 

In IPA, the attributes are being divided into four quadrants having different properties as 

shown above.   The attributes coming in the 1st quadrant will be having high importance 

and low performance and hence it should be concentrated. The attributes coming in the 

2nd quadrant will be having high importance and high performance also. So, it have to be 

kept like that. The attributes coming in the 3rd quadrant will be having low performance 

but it is also having low stated priority. So, no need to bother much and will be given 

lower priority. The attributes coming in the 4th quadrant will be having low importance 

but are having high priority. It is not significant but will be good to be present.  
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IPA is having a major limitation of being one dimensional technique. The attributes in 

each quadrant will also be having properties in other quadrants also. It has not been 

explained in the IPA technique. The inter dependency are also not being explained in the 

IPA. This led to the proposal of a revised IPA technique. Three factor theory and fuzzy c 

means clustering is the improvisation which is integrated in the project. This is the primary 

aspect of this project. To propose a methodology for the improvised technique of IPA by 

using clustering techniques.  

IPA is extensively used in the field of tourism but not much extensively used in the 

field of transportation. IPA has certain limitations even when it is widely used. So a 

revised IPA technique should be performed in this project for the better interpretation 

of results. This should improve the limitations of IPA.  

A revised IPA technique that integrated three-factor theory is being used for this. Three-

factor theory is used to identify the satisfaction factors of the respondents by using the 

stated importance and derived importance. According to this theory, customer 

satisfaction is influenced by three factors: basic, performance, and excitement. Basic 

factors are the minimum requirement that need to be satisfied for the customers. 

Otherwise, the system will be highly dissatisfied. Excitement factors does not result in 

the dissatisfaction, but will be good for the service if present. Performance factors will 

result in the dissatisfaction when the performance is low and will lead to high 

satisfaction is the performance of the attribute is high.  Even though the IPA technique 

is well accepted and widely used in various fields of research, axis placement in an IPA 

evaluation matrix has been a subject of continuous debate. With this background, the 

revised IPA and fuzzy C-means clustering were used in the present work to identify 

priority areas of intervention in the context of tourists using public transport facility at 

Alappuzha. 
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Figure 3.2 Methodology for identifying priority areas of intervention. (Cheranchery 

and Maitra, 2017) 

Steps for future methodology are: 

1. Data collection 

Data collection has been done at tourist places of Alappuzha, Kerala. The tourist 

places in which survey is being conducted are Alappuzha beach, Punnamada, 

Marari beach, Kainakary and floating bridge. The importance and satisfaction 

of various attributes are being collected from tourists coming in these 

destinations at a scale of 1 to 5. The data has been collected by using 

questionnaire survey. The overall satisfaction with the services is also being 

collected from the tourist users. Also, the socio-economic characteristics are 

being collected like age, gender, education, occupation, monthly income etc. 
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2. Revised IPA 

Revised IPA is being done by using the three-factor analysis: basic, performance 

and excitement factors and fuzzy c means clustering. 

3. Partial correlation analysis 

Partial correlation between the satisfaction and the overall satisfaction of the 

users are being found out by using SPSS software. 

4. Normalization 

The data collected in a scale of 1 to 5 has been converted into a scale of 0 to 1 

for normalizing the values. 

5. fuzzy C-means clustering 

Ban et al. proposed a fuzzy C-means clustering algorithm for IPA so that it can 

solve the imitations due to the axis separation in the IPA. This clustering 

technique will divide the attributes into 4 clusters according to their 

characteristics. The probability of being falling in a cluster is being calculated 

as the membership degree for each attribute. the attribute having highest 

membership degree towards a particular cluster will fall into that cluster. 

Likewise, the attributes are being clustered removing the axis separation in 

IPA. 

6. Factored structure and management scheme 

Factored structure is the graph of normalized stated importance v/s derived 

importance. Management scheme is the graph of derived importance v/s 

normalized stated satisfaction. Derived importance is being calculated by 

finding the partial correlation between the stated satisfaction and the overall 

satisfaction using SPSS software. 

7. Priority areas of interventions 

According to this theory, customer satisfaction is influenced by three factors: 

basic, performance, and excitement. Basic factors are the minimum 

requirements that lead to consumer dissatisfaction when not fulfilled but not 

to customer satisfaction when fulfilled. Excitement factors increase customer 

satisfaction when fulfilled but do not result in dissatisfaction when not 

fulfilled. Performance factors result in satisfaction when performance is high 

and dissatisfaction when performance is low. In this the attributes of priority 
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intervention areas are being identified as the following rational order: 

• Basic factors under concentrate here, 

• Basic factors under least priority, 

• Performance factors under concentrate here, and then 

• Excitement factors under concentrate here. 

 

3.2 Economic Analysis 

 

In transport economics, the generalized cost is the sum of the monetary and non-monetary 

costs of a journey. Though the valuing of attributes gives an idea about how different 

categories of trip makers value travel time and its variation stated as traffic information, yet 

a generalized cost model is necessary for rational estimation of use.  

The priority intervention areas are being identified and then the transportation engineering 

aspect related attributes are being selected from them. Those attributes are being analysed 

with the generalised cost model and the benefits are being analysed. For that, the similar 

condition data and a pilot survey of the present system has also been done. 

 

3.3 Pilot Survey 

 

A pilot study has been conducted in various tourist destinations of Alappuzha: 

Alappuzha beach, Punnamada, Marari beach, Kainakary. 30 responses were taken for 

the survey. The importance and satisfaction were taken in a scale of 1 to 5. Most of the 

people were responded to be willing to use public transport for tourism if facilities are 

improved. Information provisions in bus stand and railway station should be improved 

for tourist travel information. Scale of 1 to 5 is more comfortable to answer than 1 to 

10 or 1 to 7. More effective to fill questionnaire by the enumerators rather than asking 

them to fill. Kerala Tourism Development Corporation office facility can also be used 

for faster collection of data. The cost related data of the present system has also been 

collected during the pilot survey. The cost for safety, security, installment, insurance, 

wage, fuel etc. for the calculation of cost estimate and benefits due to the improvement 

of system. 
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4. DATA COLLECTION FOR THE STUDY 

 

In order to collect responses, a survey instrument was designed. The target group to collect 

sample were the tourists coming to the various tourist destinations of Alappuzha. The 

importance and satisfaction data of the identified attributes influencing the choice of 

tourists are being collected in Likert 5- point scale was adopted for the questionnaire, with 

response choices ranging from 1 to 5. The data collection was conducted from the month 

of February 2022 to June 2022. The tourists are being interviewed thoroughly and collected 

the importance and satisfaction for all the attributes. The overall satisfaction for the service 

was also being collected. Various Also the socio-economic characteristics are being 

collected like age, gender, education, occupation, monthly income etc. The questionnaire 

data was been collected fully by face-to-face interview during this period. 385 responses 

were being collected from the various tourist destinations of Alappuzha. The tourist 

destination surveyed were Alappuzha beach, Punnamada, Marari beach, kainakary and 

floating bridge. To make the research results more accurate, data cleaning was conducted 

on the collected responses to remove unstable and unwanted responses. By analyzing 

tourists’ perceptions, the current study reports on an investigation into the identification of 

priority attributes influencing the choice of a public transport system. 

 

The socio-economic characteristics collected are as follows: 

 

 

Fig 4.1: Age distribution of tourists 

32%

35%

15%

18%

AGE

<20 20-35 35-55 >55
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Fig 4.2: Gender distribution of tourists 

 

 

Fig 4.3: Educational qualification of tourists 

 

Fig 4.4:  Occupation of tourists 
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OCCUPATION
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Fig 4.5:  Income distribution of tourists 

 

 

 

Fig 4.6: No. of cars in household of tourists
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5. ANALYSIS OF THE STUDY 

 

5.1 Partial Correlation Analysis  

While accounting for the impact of one or more additional variables, partial correlation 

assesses the strength of a link between two variables. To determine the derived 

importance, a partial correlation study was performed in the SPSS software. 

By doing a partial correlation analysis between the overall satisfaction and the 

satisfaction of specific criteria, the significance of each tourist attribute was determined. 

The results from partial correlation analysis are summarized in table 5.1. 

 

Table 5.1: Derived importance value by partial correlation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attributes Derived importance 
SF 0.617 

SE 0.665 

ST 0.401 

CL 0.648 

CR 0.583 

TT 0.687 

NT 0.434 

FO 0.454 

FR 0.300 

IV 0.132 

SO 0.063 

CO 0.482 

TS 0.723 

OI 0.385 

WS 0.598 

PT 0.662 

OT 0.008 

EN 0.332 

TF 0.214 

FA 0.856 
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5.2 Cluster Analysis  

 

The process of locating similar groups of data in a dataset is called clustering. The data 

are homogeneous within the cluster and diverse between the clusters. 

Utilizing fuzzy C- means clustering, partial correlation analysis, revised importance 

performance analysis, and cluster analysis, the responses gathered were examined. With 

total satisfaction as the dependent variable, a partial correlation analysis was conducted 

using the SPSS software to determine the inferred importance. Using fuzzy C-means 

clustering and Importance Performance Analysis (IPA), the attributes that need 

improvement the most were found. 

 

5.3 Factor Structure Of The Respondents 

 

IPA was carried out to determine which characteristics of a good or service need to be 

improved the most. In contrast to conventional IPA, the fuzzy C-means clustering 

technique was used to determine the respondents' factor structure. The goal is to 

determine which characteristics—or combinations of characteristics—have a greater 

impact on consumer satisfaction and encourage repeat purchases. 

 

 

 

 

Fig 5.1: Clusters of factored structure     

CLUSTER I  

Excitement factors  

CLUSTER II  

Important performance factors  

CLUSTER III  

Unimportant performance 

factors  

CLUSTER IV  

Basic factors  
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A scale of 0 to 1 has been used to normalise values that were gathered on a scale of 1 

to 5. Additionally, the data set's estimated relevance is normalised onto a scale from 0 

to 1. The modified version of IPA groups the findings into clusters instead of the 

traditional IPA's quadrants. Every attribute will have a degree of membership in the 

appropriate cluster. With normalised values, graphs for stated importance vs. derived 

importance have been plotted. Fuzzy c- Means clustering is used to determine the 

likelihood or membership degree of each parameter to each cluster. A data set is divided 

into a number of clusters using the fuzzy c-means data clustering approach, and each 

data point in the dataset to some extent belongs to each cluster. The data point may have 

a membership degree or a possibility that it belongs to more than one cluster. Each 

parameter's likelihood or participation in the relevant cluster is calculated. The factored 

structure's membership degree values are as table 5.2. 
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Following clustering, the attributes are clustered with the highest degree of membership 

to the corresponding quadrants or clusters. Additionally, the attribute factor structure 

for each tourist is created. The Factored Structure is as follows. 

 

 
 

 

 

Fig 5.2: Factored structure 
 

The attributes that come under excitement factors are security, transfer time and way 

side information. The attributes that come under important performance factors are 

facilitate aesthetic enjoyment, crowding, cleanliness, safety on board, pre-trip 

information and ticketing system. The attributes that come under unimportant 

performance factors are food, entertainment, number of transfers and on-board 

information. The attributes that come under basic factors are on board temperature, in 

vehicle travel time, transit station facilities, staff behavior, frequency, cost and span of 

operation. 
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5.4 Management Scheme  

 

The fuzzy C-means clustering approach was used to determine the management 

strategies for different properties of EV and conventional automobiles. The 

management plan used derived importance and the performance ratio of attributes in 

relation to respondents to establish four clusters: concentrate here, keep up the excellent 

job, possibly overkill, or least priority. 

 

CLUSTER I  

Excitement factors  

CLUSTER II  

Important performance factors  

CLUSTER III  

Unimportant performance 

factors  

CLUSTER IV  

Basic factors  

 

Fig 5.3: Clusters of management scheme 

 

A scale of 0 to 1 has been used to normalise values that were gathered on a scale of 1 

to 5. Additionally, the data set's estimated relevance is normalised onto a scale from 0 

to 1. The modified version of IPA groups the findings into clusters instead of the 

traditional IPA's quadrants. Every attribute will have a degree of membership in the 

appropriate cluster. For derived importance v/s expressed satisfaction with normalised 

values, graphs have been shown. Fuzzy c- Means clustering is used to determine the 

likelihood or membership degree of each parameter to each cluster. A data set is divided 

into a number of clusters using the fuzzy c-means data clustering approach, and each 

data point in the dataset to some extent belongs to each cluster. The data point may have 

a membership degree or a possibility that it belongs to more than one cluster. Each 

parameter's likelihood or participation in the relevant cluster is calculated. The values 

for the management scheme's membership degree are shown in the table below: 
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Following clustering, the attributes are clustered with the highest degree of membership 

to the corresponding quadrants or clusters. The management plan for the characteristics 

of tourists is created. The management plan is as follows: 

 

 
 

 

Fig 5.4: Management scheme 
 

 

The attributes that come under the possible overkill are cost, no of transfers, staff 

behaviour and span of operation. The attribute that comes under keep up good work are 

transfer time, ticketing system and cleanliness. The attributes that come under least 

priority are frequency, entertainment, transit station facilities, on board information, on 

board temperature, in vehicle travel time and food. The attributes that come under 

concentrate here are safety on board, pre-trip information, facilitate aesthetic 

enjoyment, crowding level, security and wayside information. 
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5.5 Priority Areas Identified  

 

The component structure of problematic users was compared with management plans 

for different tourist attribute qualities in order to determine priority areas of intervention 

for tourists. According to the criterion that underperforming basic factors (concentrate 

here and least priority) should obtain the greatest priority, followed by underperforming 

performance and excitement factors, factors that needed improvement were prioritised. 

Consequently, a reasonable hierarchy of qualities is 

1. Basic factors under concentrate here,  

2. Basic factors under least priority,  

3. Performance factors under concentrate here, and then  

4. Excitement factors under concentrate here. 

 

Attributes that are in priority areas of intervention according to the ranks are: 

1. Transit station facilities 

2. Frequency 

3. In vehicle travel time 

4. On board temperature 

5. Safety on board 

6. Facilitate aesthetic enjoyment 

7. Pre trip information 

8. Crowding level 

9. Security 
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5.6 Economic Analysis 

 

The generalised cost in transport economics is the total of a trip's financial and non-

financial costs. A generalised cost model is required for the rational assessment of use, 

even though the valuing of attributes provides an understanding of how different types 

of trip makers value travel time and its variance stated as traffic information. 

 Four attributes in all, with four levels each, are taken into consideration for the creation 

of the generalised cost model. Thus, there are 256 different combinations that might be 

made. By limiting the number of levels taken into account, the number of situations is 

decreased. For instance, only the highest standards of safety and security are taken into 

account. Additionally, the service period is fixed at 16 hours. There are a total of 16 

situations, with the four IVTT levels (in minutes) being 40, 35, 30, 20, and the four 

headway levels (in minutes) being 15, 20, 30, and 40. Divide the span of operation by 

the roundtrip time to get the total number of trips per day, and divide the span of 

operation by the headway to get the total number of buses per day. A layover time of 

30 minutes is considered along with IVTT. The minimum fare that should be assigned 

to prevent from any loss was also calculated. For the base scenario, the existing 

parameters were noted. Minimum fare at present condition is INR 2.00/km.  

The determination of various cost is explained below: 

1. Security: The cost of a CCTV camera installed for security is INR 5,000. It is installed 

inside the boat and at the waiting shed. The return period of CCTV is taken as 5 years.  

2. Instalment: Instalment is the sum of money paid in small parts in a fixed period. The 

cost of a bus of return period 10 years is taken as INR 30,00,000.  

3. Insurance: Boat insurance helps to provide financial protection for the bus and its 

contents, liability protection, medical coverage etc. The insurance of a bus is estimated as 

INR 50,000 annually.  

4. Wage: A single boat is operated by a total of 2 workers, with an average salary of INR 

25,000 per month.  

7. Fuel: Boat runs on diesel and cost of diesel is taken as INR 90 per litre.  

8. Maintenance: The annual cost of boat maintenance is around INR 1,00,000. 
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Table 5.4 : Generation of Alternate Improvement scenario 

 

Scenario IVTT(min) Span(hour) Headway(min) No: of trip No. of bus 

Base 45 13 60 7 2 

1 50 16 15 8 9 

2 50 16 20 8 7 

3 50 16 30 8 5 

4 50 16 40 8 4 

5 40 16 15 9 8 

6 40 16 20 9 6 

7 40 16 30 9 4 

8 40 16 40 9 3 

9 35 16 15 10 7 

10 35 16 20 10 5 

11 35 16 30 10 4 

12 35 16 40 10 3 

13 30 16 15 11 6 

14 30 16 20 11 5 

15 30 16 30 11 3 

16 30 16 40 11 3 
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The generalised cost of travel is the summation of attributes which are converted into a 

common unit in monetary terms from origin i to destination j. The GC model for bus  

GCnij = αivtt × IVTT + αhw × HW − αsp × SPAN + (αst +αsa) × dnij + fnij 

 

where,  

GCnij = generalized cost to a passenger traveling from stop i to j  

IVTT = in-vehicle travel time in min = 60 min 

HW = headway in min = 45 min 

SPN = span of operation in hours = 16 hr 

dnij = distance travelled by a passenger from stop i to j = 15 km 

fnij = fare paid by a passenger to travelling from stop i to j = 30 INR 

αivtt , user cost associated with IVTT = 0.128 INR/min  

αhw, user cost associated with headway = 0.618 INR/hr  

αsp, user cost associated with span = 0.437 INR/hr  

αst = user cost associated with security arrangement = 0.457 INR/hr 

αti = user cost associated with safety arrangement = 0.604 INR/hr 

 

5.7 Scenario Analysis 

 

For scenario analysis, the route selected is from Alappuzha to Floating bridge. To 

proceed with scenario analysis, the various operational cost associated with existing 

bus service was tabulated along with the generalised cost of different scenarios 

considered.  The difference between generalised cost of base scenario and generalised 

cost of scenario considered gives the corresponding benefit. The ratio of benefit to cost 

is taken. The scenario with maximum benefit to cost ratio is highlighted and is 

considered the best scenario. This economic technique applied to public decision 

making that attempts to quantify the benefits and costs associated with a particular 

project is called benefit-cost analysis. It is evident that the 15th scenario will be having 

the highest benefit to cost ratio. So the best scenario suggested for the route will be 

having 3 buses with 11 schedules circulated at a headway of 30 mins. The total 

operating cost of this scenario is 32,107 per day and the minimum fare to be employed 

was found to be INR 3.475/km. Generalized cost calculated using the equation was INR 

12.435 and benefit was INR 26.120. The benefit-cost ratio in this scenario is 0.814. 

Eq 2.1 
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5.8 Recommendations 

 

 Transit Station facilities can be improved by providing short term stay facilities, 

waiting rooms, freshen up facilities, locker rooms etc. at the public transport 

terminal. This will definitely improve the attraction of long distance tourists 

using public transport. 

 Frequency can be improved by studies of optimal headway time and no. of 

services can be determined by studying the demand of passengers. 

 In vehicle travel time can be reduced by reducing number of pickup points and 

tourism separate services with specified origin and destination. 

 On board temperature can be improved by AC low floor urban bus services. 

 Safety on board can be improved by the implementation of CCTV cameras on 

board and implementation of seat belts can also be introduced which is now 

absent. 

 Facilitate aesthetic enjoyment can be done by increasing the glass area by 

adopting AC low floor buses for the services and also the introduction open 

double ducker buses can improve this. 

 Pre trip information can be improved by online promotion services and various 

information services provided at transport facilities 

 Crowding level can be reduced by providing adequate no. of services 

 Security can be improved by employing professional security system and 

including police enforcement in management 

 Way side information can be provided digitally by TV in buses or by employing 

tourist guides in the service making the journey productive 
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6. RESULTS 

 

Attributes that are in priority areas of intervention according to the ranks are: 

1. Transit station facilities 

2. Frequency 

3. In vehicle travel time 

4. On board temperature 

5. Safety on board 

6. Facilitate aesthetic enjoyment 

7. Pre trip information 

8. Crowding level 

9. Security 

 

 

From the results of the economic analysis, it is evident that the 15th scenario will be 

having the highest benefit to cost ratio and will be having the best results. So the best 

scenario suggested for the route will be having 3 buses with 11 schedules circulated at 

a headway of 30 mins. The total operating cost of this scenario is 32,107 per day and 

the minimum fare to be employed was found to be INR 3.475/km. Generalized cost 

calculated using the equation was INR 12.435 and benefit was INR 26.120. The total 

benefit was INR 6470. The benefit-cost ratio in this scenario is 0.814.  

Importance performance factors 

Excitement factors 

Basic factors 
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7. CONCLUSION 

 

Tourism plays a major role in the development and socio-economic progress of 

nation. Without proper transportation system, it is not possible to improve tourism. 

So, by facilitating a better public transport system will increase the tourist attraction 

of the destination. A study has been conducted in various tourist destinations of 

Alappuzha: Alappuzha beach, Punnamada, Marari beach, Kainakary. 395 responses 

were taken for the survey. The importance and satisfaction were taken in a scale of 

1 to 5. Most of the people were responded to be willing to use public transport for 

tourism if facilities are improved. From the data collected, an improved Importance 

Performance analysis has been done. For that, partial correlation analysis and fuzzy 

c means clustering has been done using the software SPSS and MATLAB 

respectively. From the results, the key intervention areas are being identified and 

they need to be improved. They were also ranked in the following order of Transit 

station facilities, Frequency, in vehicle travel time, on board temperature, Safety on 

board, facilitate aesthetic enjoyment, Pre trip information, Crowding level, 

Security. Also, an economic analysis has been done with different scenarios and the 

best scenario has also been identified. Also, the overall suggestion has been done 

for various key intervention area attributes according to the survey conducted. By 

improving the key intervention areas and by imparting the best scenario for the 

tourist attributes, we can surely improve the public transport system in the context 

of tourism. By this, it can improve the tourist destination attraction and the overall 

economy of the state. 
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8. FUTURE SCOPE OF WORK 

 

• Even if this study is case specific, the methodology can be adopted for the 

design and improvement of public transport facilities in other districts as 

well as the service of other states. 

 

• Economical analysis based on the public transport system for the study 

should be separately done for identifying and better planning of tourism 

related projects. 
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APPENDIX   
 

This appendix includes the questionnaire designed for developing the perception of tourists 

towards public transport system. 
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TKM COLLEGE OF ENGINEERING, KOLLAM 

Dept. of Civil Engineering 

 

 INTEGRATED DEVELOPMENT OF PUBLIC TRANSPORT FOR 

TOURISM: A CASE STUDY OF ALAPPUZHA 

 

Dear Respondent,  

As part of my M.Tech thesis, I would like study the perceptions of tourists in public 

transport facilities in Alappuzha. In order to carry out the project, it is important to 

know your perceptions towards various aspects/attributes associated with public 

transport services. We shall be thankful to you for spending a little part of your 

precious time in filling this questionnaire. 

 Part-A:  

Origin:        Destination: 

1. How did you arrive at Alappuzha? After that, how did you reach this destination? 

(a) Bus (b) Private vehicle (car, bike etc.) (c) Auto Rickshaw (d) Taxi (e) Boat 

service(e) Other (mention both:        ) 

2. Why did you chose the above mode of transportation? 

 

3. Did you travel for tourism using Public Transport? 

(a) Never (b) Rarely (c) Sometimes (d) Often (e) Always  

4. Are you travelling alone / group / with family or friends? 

 If travelling by group, how many members are there? Nos: 

 

 B: Importance of Attributes  

Rate the IMPORTANCE of various attributes in the context of public transport, on a 

scale of 1 to 5, with 1→least important, 2→somewhat important, 3→important, 

4→very important and 5→most important. 

Attributes Imp
orta
nce 
(1-
5) 

Attributes Imp
orta
nce 

(1-5) 

Safety on-board  Span of operation  

Security  Cost  

Staff behavior  Ticketing system  

Cleanliness  On board information  

Crowding level  Way side information  

Transfer time  Pre-trip information  

Number of transfers  On-board temperature  

Food   Entertainment   

Frequency   Transit station 
facilities 

 

In-Vehicle Travel 
Time 

 Facilitate aesthetic 
enjoyment 
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C: Satisfaction with different modes 

 

Rate the LEVEL OF SATISFACTION about each mode on a scale of 1 to 5, with 
1 → Highly dissatisfied; 2 → Dissatisfied; 3 → Neutral, 4 → Satisfied; 5 → Highly 
satisfied 

Fill-up the cells for all the modes which are either chosen or available as alternative 

modes for your trip. If a particular mode is not available for you, you may leave the 

corresponding entries blank. 

Fill-up the column ‘Other’ if your current transportation mode is other than 

Buss, private vehicle, Auto Rickshaw, Taxi or boat service 

Overall level of satisfaction is expected to reflect your preference of available modes 

for trips. 

 
  

Bu
s 

Priva
te 
Vehic
le 
(car, 
bike 
etc.
) 

 
Auto 
Rick
shaw 

 
Ta
xi 

 
Boat 
Servi
ce 

 
Othe
r 

Overall Level of 
Satisfaction 
(1 to 5 Scale) 

      

 

Rate the LEVEL OF SATISFACTION about each mode with respect to the specific 

attribute on a scale of 1 to 5, with 

1 → Highly dissatisfied; 2 → Dissatisfied; 3 → Neutral, 4 → Satisfied; 5 → Highly 
satisfied 
 

Modes 
 
Attributes 

 
Private 
vehicle 
(car, 
bik
e 
etc.) 

 
Bus 

Auto 
Ricksh
aw 

 
Taxi Boat 

servic
e 

 
Other 

Safety on-board       

Security       

Staff behavior       

Cleanliness       

Crowding level       

Transfer time       

Number of 
Transfer 

      

On-board 
temperature  

      

Frequency       

In vehicle 
Travel time 

      

Span of service       

Cost       
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Ticketing 
system 

      

On board 
information 

      

Way side 
information 

      

Entertainment        

Food        

Transit station 
facilities 

      

Facilitate 
aesthetic 
enjoyment 

      

 

 

 

D : Socio-Economic characteristics 

1. Gender: (a) Male (b) Female 

 

2. Age : (a) < 20 years (b) 20 to 35 years (c) 35 to 55 years (d) > 55 

years 

 

3. Education: (a) up to 10th Standard (b) 12th Standard (c) Graduate  

  (d) Masters/Above 

 

4. Occupation:  (a) Service/Job  (b) Business

 (c)Self-employment (d) Student

   (e) Other 

 

5. Monthly Family Income (in Rs./-) : 

 

(a) Up to 10, 000/- (b) 10, 000/- to 20, 000/- (c) 20, 000/- to 30,000/-

 (d)30000/- to 40000/- (e) 40000/- to 60000/-

  

 (f) 60000/- to 80000/- (g) More than 80000/- 

 

6. No. of cars in the household: (a) 0 (b) 1 

 (c)  2 (d) More than 2 

 

 

 

 


