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CHAPTER 1                                     INTRODUCTION                                   

                      

1.1 BACKGROUND: 

Quality nowadays plays a very important role in the success of the companies. It must be 

incorporated in each and every stage of design. It is no more a term associated with 

inspection only. Poor quality is associated with unnecessary costs, loss of sales and loss of 

customer goodwill. Quality can be divided into product quality and service quality. The 

characteristics and the dimensions of service quality are quite different than that of the 

product quality. Services are intangible and hence difficult for anyone to specify its quality. It 

is a more subjective in nature for services and it depends on the perception of it and hence 

may differ from person to person. With the fast growth of service sector in the last five 

decades, more and more companies have started focusing on customer satisfaction by 

imparting quality service as it is the most important factor recognized for their growth and 

success. Though there has been many efforts to study the service quality but there is not any 

agreement on a single method to measure it. Most of the work carried out has used 

SERVQUAL method for the same. This methodology is also adopted in this project to 

measure the existing service quality this project deals with design of quality assurance model 

for a service industry. Initially quality dimensions are identified which are then used to know 

the existing service quality of the stores department and then some recommendations to 

reduce the gap between the between the experienced and the perceived service quality. 

 

1.2 PROBLEM   STATEMENT: 

To design a quality assurance model to improve the service quality by finding existing quality 

gaps in different quality dimensions for different zones and identifying the benchmark zone. 

 

1.3 SCOPE OF THE PROJECT: 

 Initially, a study of all the services provided by the stores department has been done. 

 After that analysis for identification of quality dimensions has been carried out 

 Then, the quality gap in each of the identified quality dimensions for different zones 

of service provider has been calculated. 

 Quality assurance model has been developed by identifying the existing quality and 

the benchmark service providing zone. 
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 Finally, recommendations for bridging the quality gaps and to maintain it using the 

developed model have been given. 

 

1.4 MOTIVATION: 

The motivation for taking this project is to understand the different models of service quality 

and their use in quality improvement for the service industries. Service industries have 

recognized that quality service is an important factor for their growth and success. Also, the 

development of quality assurance model for a service industry for the assessment of its 

performance level can be a potential area for the industrial quality application. Since service 

quality measurement is an emerging area nowadays due to unprecedented growth in the 

service sector for the last few decades and quality being one of the most important criteria for 

a stores department’s success, it motivated me to take up this project.  
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CHAPTER 2                                    LITERATURE REVIEW                              

                      

2.1 Concept of Quality in a service industry 

The service sector has developed very much in the last four to five few decades. Services are 

different than products. They are simultaneously produced and consumed. According to 

Zeithaml (1988), quality of service is customer’s judgment of superiority of a product. 

Christopher (1993) defines it as the ability of organization to meet or exceed customer 

expectation whereas according to Parasuraman et al. (1985), it is the comparison between 

customer’s perception and expectation of service 

Service quality differs from the product quality in many ways. Services cannot be measured 

i.e. they are intangible and hence difficult for anyone to specify its quality. Quality is a more 

subjective in services and it depends on the perception of it and hence may differ from person 

to person.  

2.2 Gap model 

 

Figure 1 GAP model 
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The model shows the emergence of service from the service providers to the customers.. The 

upper part of the figure shown above is related to customers and the lower part to that of the 

service provider. The expected service depends on the past experience of customers and the 

word of mouth of communication. Another thing which affects it is the market 

communication activities. The perceived service is the service being experienced by the 

customers. As we can see from the figure above, Gap 1 denotes the gap between the expected 

service as expected by customers and the management perception of the same. The Gap 2 

denotes a gap between perception of management of the expectation and the translation of 

perception into specifications of service quality. The Gap 3 denotes the gap between the 

specifications of service quality from management perception and the delivery of service. 

The Gap 4 is the gap between delivery of service and external communication to customers. 

The most important gap i.e. (Gap 5) which is the difference between experienced and 

expected service, is a function of all the gaps mentioned above. 

Table 1 Gaps and causes 

Gaps Causes 

 

1 

 

The reason for this gap may be inadequate upward flow of information, 

too many levels between contact personnel and the management and 

lack of proper market research etc. 

 

2 

 

Resource constraints; management indifference; poor service design, 

infeasible customer expectations, lack of standardization, lack of 

automation etc. 

 

3 

 

Insufficient investment technology and in recruitment, retention and 

training of people, improper internal communication, ambiguity in the 

job specifications, non-uniform customers perception etc. 

 

4 

 

Marketing message is not consistent with the actual service offerings 

of the firm, training employee’s over-promise, and customer 

complaints not handled properly etc. 
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2.3 SERVQUAL Methodology 

The SERVQUAL methodology is based on the above discussed gap model proposed by 

Parasuraman, Zeithaml and Berry (1985, 1988). According to them, the satisfaction is a 

function of the extent to which one’s initial expectation matches the experience. 

Parasuraman, Zeithaml and Berry (1988) pointed that when the expected quality of service is 

more than the experienced, it denotes a service less than the satisfactory level and vice versa. 

Based on their empirical work, they identified 22 variables describing five quality 

dimensions. Based on this, a questionnaire response is obtained on 7 point Likert scale which 

gives expectation and perception value for each of the 22 variables. Then, the quality gap is 

arrived by taking their difference. The service quality can computed  as from the relation 

given below. 

SQi = ∑(

k

j=1

Pij − Eij) 

Where SQi is experienced service quality of customer i, k is the number of variables, Pij is the 

service perceived by customer ‘i’ with respect to variable ‘j’ and Eij is the expected quality of 

service for variable ‘j’ for customer ‘i’. 

The validity of the SERVQUAL methodology especially the measurement of quality gap has 

been criticized due to the problem of conceptualization of expected service quality. Different 

researchers have defined this expected component differently. Initially, Parasuraman, 

Zeithaml and Berry (1985, 1988) defined the term expectation as ‘desires or wants of 

consumers but later, they gave a new definition which is the expectation of customer from an 

excellent service. (Parasuraman, Zeithaml and Berry, 1994).  

It is because of this difficulty in the conceptualization and measurement of the expected 

quality of service many authors have expressed the need of a new scale. One of the examples 

is the SERVPERF scale developed by Cronin and Taylor (1992) which is a little variant of 

the SERVQUAL scale. Instead of measuring quality gap it measures only the perception of 

quality as the service quality indicator. 

 

2.4 Factor Analysis 

Factor analysis is used to find dimensions within a given data. These dimensions are set of 

variables having high correlation amongst them and are called factors. 

Factor analysis is broadly of two type i.e. exploratory and confirmatory factor analysis. Out 

of the two, exploratory factor analysis is mostly used to find out the dimensions within the 
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data. In this type of factor analysis, constraints are not set initially as to how many numbers 

of dimensions are to be extracted. However, in some of the situations where one has an idea 

beforehand based on some research about the number of factors to be extracted, confirmatory 

factor analysis approach is used. 

First of all, correlation matrix is computed which gives correlation between each of the 

variables under study. After that those variables which have high correlation amongst them 

but have a low correlation with other given variables are found out. The above variables may 

represent a dimension within the data called as factor. 

Steps in Exploratory Factor Analysis: 

1. Choice of variables and data collection. 

2. Initial factor extraction using principal component analysis. 

3. Identify number of dimensions to be extracted based on various criteria. 

4. Identify the variables under each factor by their correlation values. 

5. Use rotation technique for interpretation if required. 

 

Extracting initial factors using principal component analysis 

Initial factors are extracted using principal component analysis. The first factor identified is 

the one having maximum value of eigenvalue and hence responsible for the maximum 

variance within the data. Hence the total numbers of dimensions identified are equal to the 

number of positive eigenvalues.  

                              

Scree Plot: Another method to identify the number of dimensions to be extracted is through 

scree plot. According to this criterion, that numbers of dimensions are identified from where 

the values of eigenvalue start leveling off. It has been observed that the numbers of factors 

extracted through scree plot is generally more than the Kaiser’s criterion discussed above. 

Another pre-requisite for continuing the factor analysis is Bartlett’s test of spherocity which 

is used to test the hypothesis that the correlation matrix is an identity matrix (all diagonal 

terms are one and all off diagonal terms are zero).Here we look for significance less than .05  

as we want the variables to be correlated. If the variables are not correlated they cannot be a 

part of same factor and hence we cannot continue with the factor analysis. 
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Factor rotation 

After applying factor extraction, most of the types it is difficult to identify the factors and 

name them. Therefore for interpretation of factors, factor rotation is generally used. The 

process of factor rotation can be very easily explained with the help of figure 2. It represents 

two broader types of rotation technique namely orthogonal rotation and oblique rotation. 

When we assume that extracted factors do not correlate with each other, then orthogonal 

rotation is used, otherwise we use oblique rotation. In order to determine which type of 

technique to be used for analysis, it is recommended to use oblique type and if no or very less 

correlation is arrived at, then we can use orthogonal correlation. 

 

Figure 2 Factor Rotation 

 

 

 

2.5 Multi criteria decision making methods 

Based on the dimensions of quality identified through factor analysis, ranking of the zones 

will be done. Different methods have been studied for this purpose and a comparison is done 

among them below. 

2.5.1 Comparison of some widely used MCDM methods (Aruldoss et al. (2013), Caterino et 

al. (2008), Velasquez et al. (2013), Mei-tai et al. (2007)) 

1. ELECTRE method 

 Based on outranking relationship between two alternatives taken at a time. 

 Gives subset of initial alternatives that are preferred in the initial set of alternatives. 

 Convenient to use in the decision problems containing few criteria and large number 

of alternatives. 

 Ranking of alternatives is not obtained. 



8 

 

Similarly, other methods like PROTHMEE 1, WSM, and WPM do not give complete ranking 

of all the alternatives. 

 

2. AHP method 

 Rankings of all the alternatives obtained. 

 Problem is constructed in a hierarchical structure hence importance of each element 

becomes clear. 

 It is based on assumption that performance of alternatives based on different criteria 

can be evaluated on a common scale. 

 Requires a pair wise comparison matrix comparing different alternatives based on 

every criterion as an input. 

3. TOPSIS method 

 Rankings are obtained. 

 Based on the distance from ideal and negative ideal options. 

 It is based on vector normalization. 

 Most widely used MCDM method. 

4. VIKOR method 

 Rankings of different alternatives obtained 

 Like TOPSIS, it is also based on the distance from ideal and negative ideal options. 

 It is based on linear normalization. 

 It includes checks of acceptability for the rankings obtained. 

Based on the above comparison from literature survey, we find that the two methods can be 

applied in our project for the rankings of the four alternatives. TOPSIS method has been used 

in this project for ranking of the zones. TOPSIS method is discussed below reflecting the 

steps involved in them.  

Also a survey is designed to get the weight of each dimension which will be used in the 

above method as input. 

2.5.2 TOPSIS Method (Hwang and Yoon, 1981) 

In this method we rank the alternatives based on the shortest distance from the ideal solution 

and the farthest distance from the negative ideal solution. Step 1 includes normalizing the 

performance values (Xij ) of different alternatives with respect to the given criteria. 

Normalized value ( X’ij ) is achieved as shown below. 
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 Xij
′ =

Xij

√∑ Xij
2n

i

 

A*(ideal solution) is the one having highest performance value among different alternatives 

for each criteria and A- (negative ideal solution) is the one having lowest performance value. 

After that the Euclidean distances S* and S- of all the given alternatives Ai is from the ideal 

and negative ideal solution respectively is calculated. 

Finally, the alternatives are ranked based on the relative closeness ratio which is obtained 

from the relationship below. 

Ci =
S−

S∗+ S−
 

. 
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CHAPTER 3                                 DATA COLLECTION AND ANALYSIS 

                                   

3.1 Questionnaire survey design   

A questionnaire survey shown in appendix A has been designed with the help of user 

department’s feedback and complaints keeping in mind various types of complaints and the 

areas to which customers are directly concerned. A questionnaire has been designed based on 

the SERVQUAL method in which customer has to enter two scores out of seven namely, 

perception and expectation of the service quality considering each statement. 

 

3.2 Factor Extraction using SPSS 

The first step of factor extraction method includes principal component analysis through 

which the number of factors gets known depending upon the Eigen values. Following table 

shows PCA analysis. In the PCA analysis, six factors are extracted which have Eigen values 

greater than unity 

Table 10 Principal Component Analysis 

 

The next step involves computation of component matrix showing which variables load on 

which factor. The table shown below is the rotated form of component matrix. 
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Table 3 Factor rotation matrix ( VARIMAX) 

 

In the above table we can see that one variable namely variable 12 do not load on any of the 

factors. Hence it is deleted in the subsequent analysis. After deleting the variable we again 

perform the same procedure.  

 

In the PCA analysis, six factors are extracted which have Eigen values greater than unity. 

Table 4 Principal Component Analysis 

 

According to the scree plot, the number of factors extracted should be corresponding to the 

last Eigen value before they start to level off. 



12 

 

Figure 3 Scree Plot 

 

 

The rotated component matrix for the remaining 21 variables is shown below which shows 

that all the variables are loaded on any one of the factor. Also, there is no cross loading 

Table 5 Factor rotation matrix (VARIMAX) after deleting one variable. 
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Table 6 Factor extraction 

Factor 1 Material delivered in 

time 

Material delivered as 

promised 

Right quality very first 

time 

Demands complied on 

regular basis 

Factor 2 Paying attention 

while listening to 

demands 

Polite staff interaction Cooperation in emergency 

situations 

Sincere interest in 

problem solving  

Factor 3 Dedicated employees Tell exactly when 

services will be 

performed 

Prompt service    

Factor 4 Location of stores 

units 

Approachability of staff. Working hour.   

Factor 5 Adequate staff for 

problem redressal 

Skilled staff all the time Stock items adequately 

available  

Staff technically well-

equipped  

Factor 6 Conveying inventory 

status  

Precise exchange of 

information 

Conveying reason for not 

adhering the demands  

  

 

 

 

Also the deleted variable is listed below. 

Table 7 Deleted variables 

Satisfactory nomenclature 

 

The next step involves finding out what quality dimension each factor corresponds to. This is 

done by the help of various literature works in the above field in which different quality 

dimensions are defined explicitly. 

3.3 Determination of factor’s quality dimension 

Based on previous work done in service quality following are the definitions of some quality 

dimensions (Lewis (1993), Parasuraman et al. (1988), Sureshchandar et al. (2002), Avkiran 

(1999)) 

Table 8 Definitions of different dimensions of quality 

Dimensions Definitions 

Reliability Accuracy, dependability, timely service, credibility 

Assurance 

Staff's knowledge, courtesy, trustworthiness, efficiency, security, 

confidence 

Empathy Individual attention, customer understanding, caring, accessible 
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Responsiveness Staff conduct, willingness, prompt service 

Tangibles 

Appearance of physical facilities and personnel, communication 

material 

Courtesy Politeness, respect, consideration and friendliness from service provider. 

Communication 

(Interactive) Keeping customers informed and listening to them. 

Accessibility Approachability and ease of contact 

Image 

Affordable price, stores department reputation, brand name, socially 

responsible 

Availability 

Repair service, number of staff, speed of access to complaint, service 

availability 

 

Based on the above definitions, an attempt is made to identify which dimension is 

represented by the six factors extracted through factor analysis. 

 

Factor 1: 

Material delivered in time  Timely service 

Material delivered as promised  credibility          

Right quality very first time  Accuracy 

Demands complied on regular basis  timely service + dependability 

The three attributes namely timely service, credibility and accuracy belong to reliability. 

 

 

 

Factor 2:  

Paying attention while listening to demands  respect 

Polite staff interaction  politeness 

Cooperation in emergency situations  consideration 

Sincere interest in problem solving  empathy 

 

The first three belong to courtesy and the last to empathy. 
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Factor 3: 

Dedicated employees  staff conduct 

Tell exactly when services will be performed  trustworthiness 

Service as and when required   prompt service 

The factor can be named as responsiveness. 

 

Factor 4: 

Location of stores units  ease of contact 

Approachability of staff  approachability 

Working hours  ease of contact 

The factor can be named as accessibility. 

 

Factor 5: 

Adequate staff for problem redressal  Staff availability 

Skilled staff all the time availability + tangible 

Stock items adequately available  material availability 

Staff technically well-equipped  tangible  

The first three corresponds to availability and the last to tangible. 

 

Factor 6: 

Conveying inventory status  keeping customers informed 

Conveying reason for not adhering the demands  keeping customers informed 

Precise exchange of information accuracy 

 

The first two belong to communication and last to reliability. 

 

Deleted variables: 

Satisfactory nomenclature  convenience 

 

From the above analysis following six dimensions were identified. 
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Table 9 Dimensions identified 

Reliability Availability 

Accessibility Courtesy 

Responsiveness Communication 

 

3.4 Gap averages and analysis 

The gap averages zone wise calculated through the questionnaire response are tabulated 

below. 

Table 10 Gap average for different zones 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

NR 3.05 2.34 1.2 0.7 1.78 1.7 

 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

WR 3.23 2.37 1.12 0.425 1.85 1.93 

 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

WCR 2.95 2.22 1.02 0.75 2.02 1.81 

 
  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

NER 2.6 2.29 1.3 0.775 1.73 1.51 

 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

ER 2.94 2.16 1.28 0.725 1.61 1.88 

 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

SER 2.91 2.5 1.19 0.69 1.83 1.79 
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  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

ECR 2.88 2.3 1.35 0.82 1.62 1.87 

 

 

The overall gap in the six factors identified is found be as below 

Table 11 Gap average overall 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

              

Overall 2.94 2.31 1.21 0.70 1.78 1.78 

From the above observation we can see that the gaps between the expectation and perception 

of services are quite high in availability and reliability. 

. 

3.5 Ranking of different zones using TOPSIS method 

Before carrying out the ranking procedure, another survey was carried out to determine the 

weight factor of each criterion. The questionnaire is shown in appendix B. As discussed 

earlier, for the ranking of different zones two methods were found suitable namely the 

TOPSIS and VIKOR method. Here we try to establish the rankings using the TOPSIS 

methods. 
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TOPSIS (The Technique for Order of Preference by Similarity to Ideal Solution) 

Step 1: The first table shows the average gaps of all the seven zones for the six factors 

identified using factor analysis. Also, the weight of each factor as determined by the 

questionnaire is incorporated in the table. 

 

Table 12 Average gaps and weights  

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

weights 
0.157 0.168 0.197 0.177 0.158 0.143 

NR 3.05 2.34 1.2 0.7 1.78 1.7 

WR 3.23 2.37 1.12 0.425 1.85 1.93 

WCR 2.95 2.22 1.02 0.75 2.02 1.81 

NER 2.6 2.29 1.3 0.775 1.73 1.51 

ER 2.94 2.16 1.28 0.725 1.61 1.88 

SER 2.91 2.5 1.19 0.69 1.83 1.79 

ECR 2.88 2.3 1.35 0.82 1.62 1.87 

 

 

Step 2: After that, normalized decision matrix is obtained by dividing each entry by the 

square root of the sum of squares of all the entries in that column which is shown in table 2 

 

Table 13 Normalised decision matrix 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

NR 0.392 0.382 0.374 0.374 0.378 0.359 

WR 0.415 0.387 0.349 0.227 0.392 0.408 

WCR 0.379 0.363 0.318 0.400 0.428 0.382 

NER 0.334 0.374 0.405 0.414 0.367 0.319 

ER 0.378 0.353 0.399 0.387 0.341 0.397 

SER 0.374 0.408 0.371 0.368 0.388 0.378 

ECR 0.370 0.376 0.421 0.438 0.344 0.395 

 

 

Step 3: Now the normalized decision matrix is multiplied by the weights of each factor which 

is represented in table 
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Table 14 Weighted Normalised decision matrix 

  Reliability Availability Accessibility Courtesy Responsiveness Communication 

NR 0.062 0.064 0.074 0.066 0.060 0.051 

WR 0.065 0.065 0.069 0.040 0.062 0.058 

WCR 0.059 0.061 0.063 0.071 0.068 0.055 

NER 0.052 0.063 0.080 0.073 0.058 0.046 

ER 0.059 0.059 0.079 0.069 0.054 0.057 

SER 0.059 0.069 0.073 0.065 0.061 0.054 

ECR 0.058 0.063 0.083 0.077 0.054 0.056 

 

Step 4: Now listing the ideal (A*) and negative ideal (A-) solution for each factor as shown 

in the table 

Table 15 Ideal and negative ideal solution 

 

Reliability Availability Accessibility Courtesy Responsiveness Communication 

A* 
0.052 0.059 0.063 0.040 0.054 0.046 

A- 
0.065 0.069 0.083 0.077 0.068 0.058 

 

Step 5: Then, the separation measure from the ideal solution (S*) and from that of negative 

ideal solution (S-) is calculated for each zone as shown in the table 

 

Table 16 Separation measure from ideal solution 

  S* 

NR 0.0311 

WR 0.0214 

WCR 0.0356 

NER 0.0377 

ER 0.0351 

SER 0.0314 

ECR 0.0444 
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Table 17 Separation measure from negative ideal solution 

  S- 

NR 0.0189 

WR 0.0405 

WCR 0.0236 

NER 0.0219 

ER 0.0203 

SER 0.0186 

ECR 0.0162 

 

Step 6: Finally ranking is achieved by calculating the relative closeness to the ideal solution 

which is given by: 

Ci =
S−

S∗+ S−
 

 

Table 18 Relative closeness 

  Ci Ranking 

NR 0.3782 3 

WR 0.6541 1 

WCR 0.3989 2 

NER 0.3672 5 

ER 0.3664 6 

SER 0.3722 4 

ECR 0.2676 7 
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3.6 Software development 

A software has been developed using MATLAB to reduce the calculation work. The software 

takes input from an excel file which has the information about zone and the average gaps of 

all the zones in each of the criteria taken through the questionnaire. After taking the gaps it 

performs ranking of alternatives based on TOPSIS methodology. The weightage which has 

been calculated through the questionnaire has been already taken care of in the code and 

hence it is not required as an input. The software asks for a zone no. as an input and then 

generates a doc file as output which contains ranking of that zone, the ideal zone from overall 

service provider aspect and the benchmark zone for each of the criteria. The MATLAB code 

is shown in Appendix C.  
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CHAPTER 4                                 CONCLUSION AND RECOMMENDATION 

                      

4.1 CONCLUSION: 

From the present study on the development of quality assurance model for the stores 

department following conclusions have been arrived at. 

1. Various variables were identified using customer’s complaint data to formulate the 

questionnaire survey. 

2. Six quality dimensions have been identified namely reliability, accessibility 

responsiveness, courtesy, availability and communication (interaction). 

3. The quality dimensions having high gaps are availability and reliability hence these 

areas need special attention for improvement. 

4. The quality gap being comparatively lesser in responsiveness, courtesy, 

communication and accessibility and hence sustainable action is needed. 

5. The best overall service providing zone was found to be Western Railway and the 

worst amongst the seven was found out to be East Central Railway. 

6. There is a very high gap between the best and the worst performing zones in case of 

Reliability and communication which should be focused first. 

7. Software generates a doc file as output which contains ranking of that zone, the ideal 

zone from overall service provider aspect and the benchmark zone for each of the 

criteria. 

 

4.2 RECOMMENDATION: 

1. The zone having the lowest gap in different quality dimensions should be 

benchmarked and the other zones should follow their practices. 

2. The rankings of different zones should be published so that steps for improvement are 

taken. 

3. Proper market research should be done in order to better understand the customer’s 

perception of customer’s expectation and bridge the gap between it and the 

management perception. 

4. Since the quality gap is maximum for the Reliability, a proper focus on accuracy, 

timely service and to deliver as promised should be done. 

5. A well designed complaint handling mechanism should be implemented so as to 

reduce the delay in providing services. 
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4.3 LIMITATION: 

1. The data collected for the present study is sufficient for the study but more data is 

needed for more accurate and detailed analysis. 

2. Study was carried out only for seven zones of Indian Railways 

3. The analysis is subjected to the subjectivity of the respondents. 

 

 

4.4 FUTURE SCOPE 

1. The analysis done in this project work is only for seven zones of the stores department 

can be applied to all the other zones as well. 

2. Further validity of the questionnaire may be constructed by undertaking more 

customer survey. 

3. The model can be extended within the zones to compare different Divisions and 

Depots 
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