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ABSTRACT

The performance of a supply chain is charactertzgds ability to remain market-

sensitive without losing the integration througle tthain. One of the difficulties in

designing and analyzing a supply chain is thatpitscesses are governed by the
strategic factors of the supply chain. With the syaace of a business era that
embraces change as one of its major characterigtmgasing the market share and
survival are becoming more and more difficult tosem. The emphasis is on
adaptability to changes in the business environnaent on addressing market and
customer needs proactively. To combat these clydienorganizations are focusing

and re-structuring their supply chain.

The word service quality was introduced in 1975 ibuteeds more research and
scholarly attention for manufacturing perspectiVéis thesis focuses the service
quality in supply chain keeping manufacturing pecdfve. In this thesis following

research questions are address:

What is service quality?

What are the famous definitions of service quality?
What are the various studies in India for serviaality?
How can service quality be measure?

What are the various methods to measure the sequiidy?

o g s~ w N

How are service quality, customer satisfaction emstomer loyalty linked?

Service quality can be seen as a different strateggupply chain. Though there are
many studies available on service quality but maisthem are retail, banking,
insurance, hospitality etc. the attention on serwgality related issues along the

entire supply chain, particularly in manufactursegtor, is still almost nil.

The research methodology adopted in this reseachased on combination of
literature review and discussions with academia mldistry experts. The factors
were identified for different drivers from the aladile literature from 1975 to 2015.
The considered supply chain have total five drivees supplier, organization,

distributor, retailer and customer. A model wasealeped which depicts the relations
between all the drivers. Questionnaires were design evaluate the service quality

of different drivers. The Likert five point scaleag/used to get the responses from the



respondents. All the questionnaires were takegetdhe response from respondents.
Snow ball sampling was used. Then all the attribated variables, better known as
factors, were divided into various groups througRSS 20. Various MADM
techniques were used to find the value of servigdity of different drivers. Finally,

GTA was used to evaluate the overall service quafisupply chain.

Three factors comprises the performance indicatdrsupply chain i.e. service
guality, customer satisfaction and customer loyaditythis research an attempt has

been made to develop a model showing the relatipristween all the three.

This study may be a benchmark to manufacturing Igupgpain, especially in

automobile sector, interested in improving thervge quality.

Key words: Service quality, Supply chain, Supplpichmanagement, SSQ, OSQ,
DSQ, RSQ and CSQ
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CHAPTER-I INTRODUCTION

1.1BACKGROUND

Manufacturing and service are the key areas ofirzohystry. All the industries may be
considered as services industries to an extente sndustries more than others. Few
would argue with the fact that services dominate ébonomies of the world’s most
advanced nations. In the U.S., services represesit eighty percent of GDP and
labor force. Further, it is apparent that servaesincreasing as an economic force in
countries such as China, India and other fast-grgwind developing nations (Bitner
and Brown, 2008). In the recent years several amang the market place have
stimulated the theory and practice of supply chmanagement. The government of
India has declared on February 1, 2017 in the Girmrbudget 2017 that the revenue
collection through service tax is much more tham st collection of all other taxes.
In today’s global scenario, organizations can nogéy compete as independent
entities, but rather as an integral part of sugpigin links. The ultimate success of an
organization will depend on its ability to integratind coordinate the intricate
network of business relationships among supplyrche@mbers.
Also, in order to meet the today’s competitive nerkequirement & to respond the
customer’s expectations, organizations have nocehaiher than to offer high quality
product and service quality. As, this study is $ervice quality, so it is better to
discuss about service quality rather than produglity. Service quality may be
defined as the difference between customer's eafient and perception
(Parasuraman et al 1985). Service quality has Beersubject of concentration for
academic and business contest as organizationsitereasingly paid more interest
to the quality of services they delivered to thetomers. It is the moral responsibility
of everyone in the supply chain to give their be=tvice quality as it is very easy to
calculate the loss due to poor sale but it is imsjiids to calculate the loss due to poor
service quality. There are several reasons whyomests must be given best service
guality. Most important of them are:

* Industry has become so competitive that customevs lmave a variety of

alternatives, if the customer is lost, it can b&egrely difficult to win back

the individual.
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* Most customers do not complain when they experigheegoroblems. These
customers simply opt out and take their businesswdiere (Lovelock et al
2008).

1.2 INTRODUCTION TO SUPPLY CHAIN

Enterprises are continuously paying attention spoading to the customer demand
for maintaining competitive advantage over theials. Supply Chain Management
(SCM) has gained attention as it focuses on méatarfarmation and cash flows from
vendors to customers or vice-versa (Gupta & Si@@fi2). Supply chain management
(SCM) has been considered as the most popular topesastrategy for improving
organizational competitiveness in the twenty-ficgtntury Gunasekaran et al,
2008. A supply chain is an integral process where in maaterial is manufactured in
to final product & delivers to customer throughtdimution channel (Beamon, 1999).
Supply chain management is a degree to which a faetuwer strategically
collaborates with its supply chain partners andabaolratively manages intra and
inters organizational process, in order to achieffective and efficient flow of
products and services, information, money and detwssto provide maximum value
to the customers (Flynn et al, 2010). Supply clrmemagement is a big umbrella
under which suppliers of supplier to end userstagee. It consists of all parties which
are directly or indirectly involve in fulfilling tb customer’s request. Everyone is a
customer of its upstream so customer focus & custaatisfaction are the main key
issues of supply chain management. Viewed fromooost’s side it is the quality of
product, value for money & post sales facilitiesd@r et al 2004). A key feature of
present day business is the idea that it is theplguphains that compete, not
companies and the success or failure of supplynshaiultimately determined in the
marketplace by the end user i.e. consumer. As ctigpemoves beyond a single
firm into supply chain, focus is shifting from mament of internal practice alone
(Kaynak & Hartley 2008). Demanding competition inday's global markets,
introduction of products with short life cycles,dathe discriminating expectations of
customers have forced organizations to investrid,facus attention on supply chains
as system which is affected by the environment.p§ughain management has
increasingly become an inevitable challenge to ncosapanies to be continuously

survived and prospered in the global chain-basetpetitive environment.
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The new age customers want customized productsrdingoto their tastes like
automobile color, interior, audio system, etc. Thestomer behavior implies that
dealers and manufacturers have to maintain adequagetory to satisfy the customer
(Mangal & Gupta, 2012). To improve profitability @refficiency, industries are
seeking ways to achieve operational excellencejoeaperating cost and enhance
customer service through efficient supply chain aggment. Supply chain
management is a network of facilities that produzse materials, transform them into
intermediate goods and then final product and delike product to customer through
a distribution system (Lee & Billington 1995). Siypphain management can also be
defines as a hierarchical and strategic approachlaoning supply and demand,
sourcing raw materials and components, making mtsdwnd parts, tracking
inventory and order fulfillment, and deliveringttee customer and end user (Chow et
al 2008)

The ultimate aim of supply chain management isatesfy the customer at optimum
cost (Shah & Shrivastava 2012 & Kulkarni 2005). Doe globalization,
liberalization and advancement in new technologigsply chain has become more
complex, more global and a more critical businesgtion than ever before (Shah &
Shrivastava 2012).

1.3 DRIVERS OF SUPPLY CHAIN

The management of supply chain and the role angbressbilities of various persons
involved varies from industry to industry. Due thieh supply chain management has
become a vital issue for manufacturing organizatigrofessionals and researchers.
Also to survive in today’s cut throat competitiondato respond to the customer’s
demands, organizations have no choice other thaiféo high quality product and
services. It is felt that to manage the supply rcheffectively, entire structure of

supply chain must be understood properly.

The introduction of the term supply chain managan{&&M) was in 1982 (Oliver
and Webber, 1992). It has received ever-growingr@st both in the literature as well
as from industrial practice. A supply chain is ateyn of organizations, people,
technology, activities, information and resourcegolved in moving a product or

service from supplier to customer. Supply chainvées transform natural resources,
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raw materials and components into a finished prothat is delivered to the end user

i.e. customer.

Supply chain management integrates suppliers, ratwkrs, distributors, retailer
and customers through the use of information teldgyo to meet customer
expectations efficiently and effectively. The maifrivers of supply chain
management are supplier, organization, distributoetailer and customer.
Organization has larger size and expending capaaityng all these. Organization is
the main driver which selects always its upstreamd @ownstream except the
customers i.e. end users. Customer is the kingasket and main driving force. Fig.
1 shows the drivers of supply chain managemershdivs that product moves from
supplier to customer after value addition at eviemel while finance move from

customer to supplier and every driver keeps its par

Supply chain management constitutes the series ntédrdependent upstream,
manufacturing and downstream processes targetiedrsforming raw materials into
products to meet customer demand. A supply chairanisinter-linked set of
relationships connecting customer to supplier, g@eshthrough a number of
intermediate stages such as manufacturing, waratgpasd distribution. The supply
chain consists of suppliers, manufacturing cenwesehouses, distribution centers,
and retail outlets, as well as raw materials, wiarkrocess inventory, and finished
products that flow between the facilities. Supplyaimn management is a set of
approaches utilized to efficiently integrate suprdj manufacturers, warehouses, and
stores, so that product can be produced and digedbin the right quantities, to the
right locations, and at the right time, in ordernbdinimize system wide costs while
satisfying service level requirements. Supply chaianagement revolves around
efficient integration of suppliers, manufacturergiarehouses, and stores. It
encompasses the firm’s activities at many levetanfthe strategic level through the

tactical to the operational level.

1.4 INTRODUCTION TO SERVICE QUALITY

Service quality is a combination of two words —ve&=r and quality. Service may be
considered as intangible activities which givessgattion to the customer, which also
depends on the presentation of service. Servicebbas defined in various ways.

Service may also be considered as intangible défiermaking owner ship of any
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tangible thing. In developing country like Indiangee sector play a great role in
economic growth. Service sector include those #ietsswhich consume at the time of

production and cannot be stored and their outpoabigphysical.

< MONEY FLOW

Employeg¢ |Employel

v v

SUPPLIER ORGANIZATION DISTRIBUTOR RETAILER CUSTOMER

\ 4
\ 4

A 4

Upstream Supply Chain Downstream Supply Chair

A 4
A

A

PRODUCT FLOW >

Fig. 1.1 Drivers of Supply Chain

Service gets highly influenced by four factors.

1. The immediate response of service provider.
2. The time and way of the delivery of service.

3. The behavior of the service provider
4

. The knowledge and skill of the service provider

Services may be considered of four types: busineastructure, administration and
social or personal. In every types of service,aierminimum basic requirements are
needed which must be fulfiled. These basic regménts are better known as
quality. Therefore, service quality may be defimsd number of inter-related factors
together with the way in which individuals are tesh by providers, the scope of
services and contraceptives available to clierte quality of the information

provided to the clients and quality of the coumsgliskills, the promotion of

individual choice, the technical competence of miexs, and the accessibility and
continuity of services. Service quality refers tollective effort of service

performance, which determines the degree of satisfaof user of all the services.
The degree of consumer satisfaction bears a dettionship with quality of service
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where good quality of service gives better custosaisfaction and bad quality of
service lead to dissatisfaction of the customees(@&igopa& Mani, 2011).

1.5 SIGNIFACNCE OF SERVICE QUALITY IN SUPPLY CHAIN

After the adopting the liberal financial policy lydia in 1991, growth of industrial
sector became many fold. In this growth the oldditranal method of quality
measurement was replaced by new methods. Up fath&0’s most of the customers
wanted low cost of goods and services, but nowelamgmber of customers demand
for good service quality with good product. So ss¥vquality has become an
important issue.

There is consensus in the marketing literature liedtier service quality is a critical
success factor in this era of intense competit®ervice quality’s conceptual and
empirical link to customer satisfaction has turiteidto a core marketing instrument
(Venetis and Ghauri, 2004). Curiosity over the measent of service quality is
therefore high and researchers have devoted adgahof attention to service quality
research (Abdullah, 2006). Relationship of servipality with improved supply
chain performance is widely accepted (Mentzer t1#®99, 2001; Perry and Sohal,
1999) because satisfaction of each member of thplysehain can be increased only
by putting aside the traditional arms-length relaship and by developing closer
partnership type arrangements (Christopher, 200#)the development of such
partnership type arrangements, service qualityrisvgortant tool. Regardless of this
universal recognition for realizing the importarafeservice quality in supply chains,
it is little researched (Nix, 2001).

The following terms are frequently used in thisegash work

Supplier — It is the firm who supplies the goods or sersidegectly to organization.
Organization — It is the focal firm who design and manufactuties product and
considered for study.

Distributor — It is the firm which receives the product / seevfrom organization &
distributes to retailers.

Retailer — It is the firm which receives the product / seevfrom distributor & sells

the product to customer as per requirement.
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Customer — It is the one who actually receives the prodwservice for its own use or
it is the end user.
Supply chain- It relates the combination of all five comporgediscussed above in a

manner like supplier - organization — distributaetailer — customer.

Several authors (Sinha and Babu, 1998; Perry amlS©999; Seth et al. 2006a)
have attempted to expand the hypothetical sphesewice quality, however, there
have been very few studies on the discussion ofmd@surement of service quality in
supply chains, especially in manufacturing supphaic. As service quality in

intangible and unique for every customer in natitreannot be calculate exactly, so

an index value can be calculated.

Here it is necessary to mention that service quaitifferent than product quality as
service is the conducive environment for individwahile the product quality is
maintained by the parent organization. Table 1studised the difference between the

product and service.

Table 1.1: Difference between product and servicerientations
Product

The customer always owns the obj

Service

edthe customer only owns the memg

due to tangible in nature with experiences which cannot be

sold or passed on due to intangible in

nature

The goal is always to produc&he goal of service is generally

uniformity in product unigueness

A product can be put into inventory

A service carmm stockpiled

The customer is an end user whg

not involved in the productio

process

TEhe customer is a co-producer whg

nalso a partner in creating the service

S

D

A defective product can be recalled

rejected

ok bad or defective service cannot be

recalled

Product can be touched

Service is a feeling.

Product can be transport from one

place to other

Service cannot be transport
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1.6 SERVICE QUALITY IN SUPPLY CHAIN IN MANUFACTURIN G
INDUSTRY

According to Lokyer and Oakland (1987) the manufanty and service sector have
similarity in operations and the majority of op@&as combine aspects of both goods
and services. They concluded that a distinctiowéen services and manufacturing is
untenable on close examination and that althougltgzses may appear different
when the end product is a service rather than goldusy are in fact identical, in that

both involve the use of facilities to act on inptdsatisfy the needs of the customer.

1.7 MOTIVATION FOR RESEARCH

Service quality has become an important issue sastfour decades. Earlier Indian
manufacturing organizations was in dormant stage smelded by Government of
India by policy of reservation, quota and licenge, édut the globalization had opened
new market and challenges. Now, every organizdtensed on the service quality
and wants to improve the same. A lot of work hasnbéone on service quality and
some of its factors as indicated by the availaibbedture. Some articles were search

on the internet (www.googlescholar.com) for diff#rassues, results of which is

shown in table 1.2.

Table 1.2: Results of internet search

Search issue Search results as on
01.01.2016

Service quality in Supply chain in manufacturindustry 2*

Service quality in supply chain 175
Service quality 918000
Supply chain 1060000
Competitiveness 1570000
Customer satisfaction 785000
Customer loyalty 159000

* Articles from present thesis
The motivation to carry research on “Developmengystem based model to measure
the service quality in supply chain” especiallynranufacturing industry is due to

following gaps identified in the literature.
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There are few studies that have been devoted tarhbysis of “service
quality in supply chain” (refer table 1.2) espelgiavith manufacturing
which indicates the lack of systematic effort indsting various aspects of

service related issues in Indian context.

Though, there are many qualitative studies on pedoces measurements
(frames works, guidelines, reviews etc.) but nodgtinas focused on
measuring the service quality in a quantitativenieavork based on supply

chain orientation.

Much of the research in service quality has focused exploring
relationships between few intangible factors (smrwjuality, satisfaction
and loyalty) on different service sectors, exceptfianufacturing sectors.
There does not appear a systematic effort to stpdyream, organizational
and downstream issues to investigate impact oficemyuality in supply
chain.

Most of the researchers considered only few fadimmdiscuss the service
quality. There is no available literature which siolers the tangible and
intangible factors both to measure the serviceityual

Most of the researchers discussed the various igods which can be
used to compare the factors or some techniqueshwdain be used to find
an index value, but none of them have been applicithd the value of
service quality in supply chain in manufacturinglustry in quantitative

form.

1.8 OBJECTIVES OF THE RESEARCH AND METHODOLOGY USED

The main objectives were identified for the presestarch:

1. To understand the importance of service qualigupply chain.

2. To identify the factors that affect service dyaat various levels in supply chain

i.e. Supplier — Organization — Distributor — Retai- Customer.

3. End development of methodology for identificatend measurement of supplier —

organization —distributor — retailer and custonewige quality in supply chain.

4. Development of a suitable model for establishivgglinks between service quality,

satisfaction & locality in the context of Supply &th.
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5. End development of methodology for identificatisupply chain performance
measure.
Based on the objectives of the research, exterdiserature survey, discussion with
professionals, academia, senior and experiencesbmerat every stage of supply
chain i.e. Supplier — Organization — Distributor Retailer — Customer were
conducted. The findings of available literature aistussions with various persons
are the factors which affect the service qualitydiffierent level and presented in a
tabular form. A questionnaire was also designedefoh level in consultation with
experts to find the service quality of the supghgio in manufacturing industry. The
reasons for choosing the field survey to fill theegtionnaire were following:
» Selected supply chain was a leading two wheelerufaaturing organization
of North India.
* Questionnaire technique is quiet simple, easy tdetstand and less time
consuming.
* In India, people don’t want to read in detail thengs which do not give him
anything of their interest.
Various responses were collected and analyze throlig various techniques like
Graph theory, ANN, FGT etc. to calculate the vahfeservice quality index in
numerical form for the entire supply chain. Sonmetiit was necessary to get some

data from experts, the brain storming sessions w@neucted.

1.9 DEMARCATION OF THE STUDY

The proposed research has been to consist ofgheaiapters. A brief outline of the

chapters is given as under:
Chapter-1: Introduction

This chapter will discuss the importance of servigmlity and supply chain. The
difference between service quality and product iguand various definitions of
service quality will also be discussed followedtbg need to study the service quality

in supply chain in manufacturing industries.
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Chapter-2: Literature Review

The relevant literature published in various redufjeurnals since 1975 were
reviewed in search of different methods developgdedsearchers for service quality

evaluation in different domain.
Chapter-3: Determinants of Service Quality

This chapter focuses on the determination of vari@etors which affect the service
guality in supply chain management based on retditarature and discussions from
academia and industry experts. All the identifiedtérs are grouped, defined and
discussed in detail.

Chapter-4: Research Methodology

This chapter discusses the methodology in ternmBeofesearch design, questionnaire
design, methods of data collection and the analgkidata. The pre-testing of the
guestionnaire, its validity and reliability, andettechniques used for analysis of the

final data are outlined.

Chapter-5: Measurement of Service Quality of Diffeent Levels

In this chapter, the service quality of all theefilevels i.e. supplier, organization,
distributor, retailer and customer has been caledlandividually. The service quality
of supplier has been calculated by using Graph ftieoApproach. The service
quality of organization has been calculated byfisrél Neural Network. The service
quality of distributor, retailer and customer hasei calculated by Fuzzy Graph
Theoretic Approach.

Chapter-6: Assessing Service Quality of Supply Chai

This chapter will present a model linking supplierganizations, distributor, retailer
and customer. The overall service quality indexsgbply chain has been calculated
with the help of Graph Theoretic Approach. Also imaxm and minimum value of

overall service quality index has been calculated.
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Chapter-7: Assessment of Supply Chain Performancentlictors

In this chapter, a model having relation betweewise quality, customer satisfaction
and customer loyalty has been developed. Furtremtbdel has been analyzed by
AMOS v 20. An attempt has been made to find outdhstomer satisfaction and

customer loyalty of existing supply chain.

INTRODUCTION

v

LITERATURE REVIEW

v

DETERMINANTS OF
SERVICE QUALITY

!

RESEARCH
METHODOLOGY

!

MEASUREMENTS OF
SERVICE QUALITY OF
DIFFERENT LEVELS

v

ASSESSING SERVICE
QUALITY OF SUPPLY
CHAIN

v

ASSESSMENT OF SUPPLY
CHAIN PERFORMANCE
INDICATORS

v

SUMMARY AND
CONCLUSION

Fig. 1.2 Demarcation of proposed study
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Chapter-8: Summary and Conclusion

This chapter will present the key result discussitumg with significant contributions
and limitations of the research. Implications fottbhacademicians and professionals
are also spelt out.

Fig. 1.2 depicts the study of all eight chapters.
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CHAPTER-II LITERATURE REVIEW
2.1 INTRODUCTION

This chapter presents a review of literature abédglain journals, books and
conferences. A large number of articles have bednighed since last forty years in
the area of service quality, but the topic is stiider research considerable and
debate.

The considered research papers in this study am 975 to till date. It has been
observed that majority of the papers in servicdityuaave been published in journal
of service research , International journal of Quwaand Reliability management
(IJQRM), International Journal of Physical Distriimn and Logistics management
(IJPDLM), Journal of Operational Management (JOMMaqurnal of Industrial
Engineering, Harvard business Review (HBR), Pradoctand Operations
Management (POM), International Journal of LogstBystems and Management
(IJLSM), International Journal of Production Rese&@lJPR), International Journal of
Service Industry Management (IJSIM), Journal of ditiely , Managing Service
Quality (MSQ) etc.

2.2 LITERATURE REVIEW

Whilst there has been considerable progress aowo gdervice quality should be
measured, there is little advancement as to whatildhbe measured? Researchers
generally have adopted one of two perspectivessd lperspectives are the “Nordic
perspective” and the “American perspective” (Braahyl Cronin, 2001). The “Nordic
perspective” was proposed by Gronroos (1984) aad‘American perspective” was
proposed by Parasuramanal. (1985, 1988). In the “Nordic perspective”, Gronroos
(1984) identified two dimensions of service qualitgchnical quality and functional
quality). He defined technical quality as “what thensumer receives as a result of
interactions with a service firm” and identified ployees technical ability,
employees knowledge, technical solutions, commedrsystems and machine quality
as its five attributes. He defined functional gtyadis “the way in which the technical
quality is transferred” and identified behaviortitatle, accessibility, appearance,
customer contact, internal relationships, servitedaedness as its seven attributes. He

concluded that the technical and functional quadityservice built up the corporate
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“image” of the company. The “Nordic perspective’sgrvice quality was the first to
be published in scholastic literature. However fitet seriously dedicated program of
research to answer the questions “what’s the bagttev define service quality?” and
“what’s the best way to measure it?” was launche@®&rasuramaet al. (1985,1988)
(Schneider and White, 2004). This program develdphed’American perspective” of
service quality. Parasuramast al(1985) built up a 34-item service quality scale
comprising ten dimensions (reliability, responsess, competence, access, courtesy,
communication, credibility, security, understandikmpwing the customer and
tangibles). Subsequent work by Parasuraretial. (1988) resulted in the service
quality measurement scale with 22-items on five atigions. The dimensions
reliability, responsiveness and tangibles wereimethas identified in 1985 whereas
communication, competence, credibility, courtesy aecurity merged as a new
dimension “assurance”. Access and understandimpwing the customer merged to
form the dimension “empathy”. Parasurameinal. (1988) codified this scale as
SERVQUAL and defined its 5 dimensions as:

Tangibility: Appearance of physical facilities, equipment anchicwnication

material.

Reliability: Ability to perform the promised service dependadohygl accurately.
ResponsivenessaNillingness to help customers and provide prosgvice.
Assurance: Knowledge and courtesy of the employees and thalityato convey
trust and confidence.

Empathy: The caring and individualized attention, orgati@aprovides to its
customers.

While there is no global consensus that either “tNerdic perspective” or the
“American perspective” is the more appropriate apph, the “American
perspective” dominates the literature (Schneided &white, 2004) because the
development of the “American perspective” generatedcottage industry” of
replicative studies in various conditions, sectamsl countries. Parasuraman al.
(1988) claimed that the five dimensions and 22 @groposed in their “American
perspective” are generic in nature and applicaloleali service organizations.
However, the service quality measurement scale ldped by Parasuramaat al.
(1988) has been the subject of criticism sincdéigelopment (Johnston, 1995). Buttle
(1996) provides a detailed critique of the issuasasinding the five dimensions of

the Parasuramaet al. (1988) service quality scale, mainly on the basisumber of
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dimensions and contextual stability. Carman (19883 first researcher who found
that the five dimensions of service quality measwet scale proposed by
Parasuramaat al.(1988) are not so generic that users should nohadddimensions
they believe are important. He found that if a disien is extremely significant to
customers it is possible to be decomposed intonabeu of sub-dimensions and vice
versa. Babakus and Boller (1992) also empiricaligeased the scale proposed by
Parasuramaret al. (1988) and suggested that the number of servicdityua
dimensions is dependent on the service being affdviukherjee and Nath (2005)
stressed that performance of a service organizatioall the dimensions of service
quality may not always move in the same direct®ethet al. (2006) concluded that
there seems to be no agreement on the measureietsributes) of service quality
because different researchers propose differenbuats for different applications.
Chowdhary and Prakash (2007) also report variatitom unidimensionality to two,
three, four, six and even eight factor structurethe previous service quality studies.
Next is the issue of contextual stability. Cronimdaraylor (1992) suggest flexibility
in the Parasuramaet al. (1988) service quality measurement scale itemsaaigde
that high involvement services such as healthcafeancial services have different
service quality items than low involvement servisash as fast food or dry cleaning.
Researchers must also therefore consider the thdiVitems of service quality for
each service industry. Cronin and Taylor (1992)effeyed a new scale to measure the
service quality which was known by SERVPERF. Th&edeince between the
SERVQUAL and SERVPERF that former was based on@apien and perceptions
while later was only performance based. Both scak® used by the researchers for
measurement of service quality. Brady and Cron@0{2 also suggested that from a
theoretical perspective, even if the five serviagaldy dimensions proposed by
Parasuramaret al. (1988) are generic, something specific must bealdi
responsive, empathetic, assured and tangible. &iatifg this “something” for each
context is critical.

Moreover, this scale was developed in Western milgo its contextual stability
across diverse cultures is also an issue (Parikilg6)2 Based on Hofstede’s
dimensions of culture, Donthu & Yoo (1998) studidte effect of culture on
consumer service quality expectations and concltid&tidas a consequence of cultural
orientation, consumers differ in their overall esfations with regard to service

guality dimensions. On the basis of this literatueview, it may therefore be
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concluded that despite the fact that the “Ameriparspective” dominates the service
quality literature and many service quality studsege based on the service quality
measurement scale proposed by Parasuraman e9&8)(1here is actually no generic
scale for measurement of service quality. Therisiniversal set of dimensions and
items that determine the service quality acroseaia of service industries in
different cultures, so service quality measurenmenst be adapted to fit the context.
Therefore, there is a need for the developmentooftext specific service quality
measurement scales. Such context specific serwviabtyy measurement scales may
help managers to gauge, manage and improve seguigity in particular sectors
with more simplicity and effectiveness. In todaygtbal marketplace, individual
firms no longer compete as independent entitiescbuipete as an integral part of
supply chain links (Seth et al. 2006). Christopfi€92) also argued that a key aspect
of business is that supply chains compete, not emmeg. According to Waters
(2003), organizations do not work in isolation;ythect as a customer, not the end
user, when buy materials from their own supplierd act as a supplier when they
deliver materials to their own customers. A wholestor example acts as a customer
when buying goods from manufacturers, and then asta supplier when selling
goods to retailers. It is important to satisfy eastmber of the supply chain. There is
a change in the landscape of supply chain manageémestent years and satisfaction
of each member of the supply chain can be increasdy by putting aside the
traditional arms-length relationship and by develgp closer partnership type
arrangements (Christopher, 2004). In the developnoénsuch partnership type
arrangements, service quality is an important begause the relationship of service
quality with improved supply chain performance iglely accepted (Mentzer et al.,
1999, 2001; Perry and Sohal, 1999). Regardlessisf universal recognition for
realizing the importance of service quality in slypghains, it is little researched (Nix,
2001). Most of the previous service quality reskdras been aimed at the end-use
customer (Faulds and Mangold, 1995; Perry and $SAl®8I9). There have been very
few studies on the development of service qualigasurement scales in supply
chains (Beinstock et al. 1997; Mentzer et al. 19R&fele, 2004). These few studies
are also confined to specific sectors and are basedleveloped countries.
Generalization of findings of these studies in thebal economy is not possible
without further empirical research (Rafele, 2008). reduce this research gap, this

study is focused on service quality scale develoynae the supplier- organization-
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distributors-retailers and customer (i.e. end ussgrface of the industrial supply
chains in India. This interface is chosen as itimasy no contractual dimensions in
contrast to supply chains which is frequently chemazed by contractual agreements
(Mangold and Faulds, 1993). India (a developingnti) is selected for this study
because little work has been done to examine tipdicapility of service quality
measurement scales to the service industries ielal@wng countries (Jain and Gupta,
2004). The authors could find no studies on thesligment of supply chain specific
service quality measurement scale studies in anlyeofleveloping countries. The aim
of this research is to develop a scale for the oreasent of service quality in the
supplier- organization- distributors-retailers anustomer (i.e. end user) interface of
industrial supply chains using India as the contd@kiis research will contribute to
reduce the current lack of supply chain specifitvise quality scale development
studies. It extends supply chains specific sergigelity scale development research
into developing countries and into a new sectopiar- organization- distributors-
retailers and customer (i.e. end user) interfacmduistrial supply chains). The scale
developed as an outcome of this research will assianagers in industrial

distribution companies in India to gauge, manageiaprove service quality.

2.3 SERVICE QUALITY LITERATURE CLASSIFICATION

Service quality and its impact on business is Meoy and most discussing topic
among the professionals and academicians. Bute th®rmeager attention of

researchers in measuring the service quality inuf@turing context.

Gupta and Singh (2017) discussed that customéeigihg of market and decide the
future of any product and organization. For anyaaigation it is necessary to satisfy
the end users i.e. customer. Even after desigmdgraanufacturing a good vehicle, it
is difficult to sale without providing good serviggiality and customer satisfaction.
So it is utmost important to maintain the servicaldgy as good service quality helps
to increase the customer base. In this contexséhdce quality literature is classified
to provide a clear understanding of its differespects. The main objectives are to
understand the available literature and identify gaps areas. In this context the
literature is classified in figure 2.1
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Service QualityLiterature

Service Quality
Definition

Measurement of
ServiceQuality

Service Quality Service Quality in
allied concept Supply Chain

Customer Satisfactid
Customer Loyalty

=]

Supplier Servicg

Quality

Organization
Service Quality|

Customer
ServiceQuality

Retailer Service
Quality

Distributor
ServiceQuality

Fig. 2.1 Classification of service quality litered

2.4 SERVICE QUALITY DEFINITIONS

The word service quality was introduced in 1975 ituscientific form was initially

discussed by Lewis and Booms (1983) and it gain emtmm after the pioneer work

of Gronroos (1984) and Parasuraman at al (198%.lifdrature is very rich in terms

of definitions. Some of the important definitionsservice quality from the literature

are presented in table 2.1.

Table 2.1: Definitions of service quality

the

th

S.No Author Definitions
(Year)

1 Lewis and How well the service level delivered matches
booms (1983) | customer’s expectations.

2 Gronroos Service quality is an outcome of an evaluation @ssS¢
(1984) where the consumer compares his expectation wigh

service he perceiver he has received.

3 Parasuraman | Service quality can be defined as the comparisdwedan
at al (1985) customer expectation and perceptions of service

4 Parasuraman | Service quality can be defined as the global judgnue
at al (1988) attitude relating to the superiority of service

5 Zeithaml Service quality can be defined as the customergnjieat
(1988) about superiority or excellence of a product
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6 Berry et al Service quality is the conformance of servicesustomer
(1989) specifications
7 Bitner et all Service quality is the overall impression of relat
(1990) inferiority/superiority of the organization and #gervices to
the consumers.
8 Christopher et Service quality is the ability of the organizatitmmeet or
al. (1993) exceed customer expectations.
9 Zeithaml and Service quality can be defined as the delivery>afedent
Bitner (1996) | or superior service relative to customer expeatatio
10 Seth et al| Service quality in supply chain can be defined ks |t
(2002) difference between the expectation and percepticeaeh
level within supply chain and for the chain as aleh
11 Singh et al Service quality is a measure of how efficiently tual
(2007) service package meets customer’s expectations

Table 2.1 clearly shows that researchers are meedgon a single definition. Further
the focus of researcher shift from just to disahgsservice quality to measurement of
service quality. Also, attention of measuremensafice quality moved from service
industries to supply chain. Service quality in dypghain can be defined as how well
an organization meets or exceeds the customer'scéqon in unidirectional or
bidirectional for each driver of a supply chain seipplier, organization, distributor,

retailer and customer or end user.

2.5 MEASUREMENT OF SERVICE QUALITY

Measurement of service quality is a difficult tagk it possesses some unique
characteristics like intangibility, perish abilignd inseparability. However many
researcher have attempt to measure the servicéygtml different industries and

with different perspectives. Initially, Gronroo9g4) measured the service quality by
identifying three factors of service quality andlect the data from 219 organizations
included banks, insurance sector, hotels, rest&sjrahipping, airline, cleaning and
maintenance, car rental travel

companies, agenocéggineering consultants,

architects, business consultants, advertisememicgggeand some public sector firms
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and concluded that word of mouth is an importagtdaand should not be under
estimated.

Parasuraman et al (1985) measured the servicaygaalthe basis five dimensions of
proposed gap model and collect the data from 288rozations included credit card,
retail banking, securities, brokerage, product irepad maintenance. They proposed
SERVQUAL tool to measure the service quality whista function of expectations
and perceptions.

Haywood- Farmer (1988) identified that a servicgamization has high service
quality if it meets customer preferences and exgtiEets consistently.

Cronin and Taylor (1992) argued the presence ofeetgtion dimension of
SERVQUAL and introduced SERVPERF which was a pemtorce only model and
used the same to measure the service quality bigctiog the data from 660
customers of banks, pest control, dry cleaningfastfood.

Mattson (1992) and Oh (1999) each measured thecsequality of luxury hotels.
Teas (1993) measured the service quality of depentimh stores. Dabholkar (1996),
Spreng and Mackoy (1996), Dabholkar (2000) and Isnaihd Ennew (2001)
computed the service quality of educational orgation. Sweeney et al (1997)
computed the service quality of electrical stoFgsst and Kumar (2000) measure the
service quality of Singapore airline. Soteriou &tdvrinides (2000), Broderick and
Vachirapornpuk (2002) and Zhu et al (2002) meastinedservice quality of banks
from different perspectives. Many more studies (@amd James 2004, Chen et al
2011, Gupta 2012, Das 2014 etc.) were focusedsarlyjice industries.

There were only few studies which measure the serguality of supply chain. Seth
et al (2006 a ,b) and Prakash (2011) compute theceequality of supply chaining .
Former studies were focus on logistic supply chatle later on manufacturing
supply chain.

Summarizing the available studies of measuremenseo¥ice quality, it can be
revealed that there are mainly two types of metlagies. First, which give some
empirical models and tools and second, the empicalysis and experimentation of

the model developed by other researchers.

39



2.6 SERVICE QUALITY ALLIED CONCEPT

Today high customer satisfaction is the key issnd a great challenge for the
organizations. The customer satisfaction is a tesfilcustomer expectation and
perceived performance of product/service, whicndsessary not only to retain the
existing customer but also to attract the new austothrough word of mouth. A
highly satisfied customer not only purchases the/ice or product from same
organization, also refer the other people to ttgawization through word of mouth
for purchasing the service or product. The main kéycustomer satisfaction is
excellent service quality. Good service qualigde to customer satisfaction.

When a satisfied customer engage itself in theradf@asing the product or services
from the same organization, the customer is saideoloyal. Organizations are
spending millions of dollar to improve the servipaality to make the customer loyal.
Customer loyalty is one of the major sources oftasnsg for service providing
organizations (Bhardwaj et al, 1993). Researchersnaw exploring and analyzing
the relation between the service quality, custosagisfaction and customer loyalty
and measuring the customer satisfaction and custtoypalty. Customer satisfaction
can be checked through survey while customer lpyakin checked through
repurchase the product/ service or referred somemperchase the product /service

from the organization.

2.7 SERVICE QUALITY STUDIES IN INDIA

There is no lagging in India for the study of seeviquality. Though concept of
service quality and research on service qualityothiced very late in India, but now
it is very focal and hot topic for research anctdssion. Table 2.2 depicts some of the
key service quality studies in India.

Table 2.2: Service quality studies in India

Sr. no Author (year) Focus Area

1 |Sinha and Babu (1998) Developed Depot Servicexind measure the

customer service quality

Madhukar et al. (1999) Measure the service quafibanks
Sinha and Ghoshal (1999) Indian steel industry

Sureshchander et al. (20@88rvice quality of bank

gl K~ W DN

Banwet and Datta (2002),  Service quality of lifpra
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6 |Malhotra et al. (2005) Service quality of bank

7 |Baneriji et al. (2005) Service quality of vari@gsvice sectors
8 |Mukharjee and Nath (200%ervice quality of bank

9 | Seth et al. (2006) Service quality in manufantuindustries
10 |Hazra and Srivastava [Service quality of bank

(2009)

11 |Parkash and Shanker |Service quality in manufacturing industries
(2009)

12 |Jain et al. (2012) Service quality in technadlication

13 |Gupta and Datta (2012) Service quality at Indébkvay station

14 |Das and Pandit (2014) Service quality of basdit service

15 |Sharma and Kaushal (20[B&yvice quality in Management education

16 |Pandit and Balyan(2016)| Service quality in Indd@nks

Table 2.2 depicts the few selected service qualttydies which takes place at

doctorate or post graduate level, though there Ipeagome other studies available in

various organization/ institutions.

2.7 GAPS IN LITERATURE

After referring a large number of research papéeogtoral and postgraduate thesis

following gaps were identified during the studylitérature

1.

There are a lot of studies devoted to service tyufhm different perspective,
few of them have been devoted to service qualitgupiply chain specially in

manufacturing.

. There is a lack of systematic study in India to suea the service quality of

supply chain in manufacturing.

There are no studies which consider the all fivéveds i.e. supplier,
organization, distributor, retailer and customer $ervice quality of supply
chain.

There are no studies which assess the servicetygoakll the five drivers i.e.
supplier, organization, distributor, retailer andstomer individually in a

single study.
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5. There are no studies which assess the serviceygahliomplete supply chain
based on the all five drivers.

6. There are no studies available which use differentti attribute decision
making (MADM) techniques to assess the serviceityuaf all five drivers

and complete supply chain.
2.6 CONCLUSION

This chapter discussed various studies for sergicaity across the globe and in
India. Review of existing literature on service liyahighlight the need to identify
the various factors which affect the service guaiit supply chain for different
drivers for a specific sector (manufacturing ofcembbile vehicle — specifically two
wheelers in present research). An attempt has bemgte to identify the gap in
literature which are very crucial and provide atdrescope to discuss the service

quality in supply chain in a different manner.
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CHAPTER-III

DETERMINANTS OF SERVICE QUALITY IN SUPPLY
CHAIN

3.1 INTRODUCTION

The first step of assessment of service qualitysubply chain is to identify the
determinants. The present study is focused withoWerall assessment of service
quality in supply chain, the search for variousedeinants related to the service
guality that have influence on the service qualitgupply chain. The environment in
an organization must reflect its effort to achiégeobjectives (Grover et al, 2004). It
is the supply chain management environment, whielp ko implement the supply

chain management function & achieve success.
3.2 IDENTIFICATION OF FACTORS

Extensive literature on supply chain managementther last four decades has
motivated various researchers to identify & classiérvice quality of supply chain
factors based on literature review. Beamon (199)udsed & listed five factors to
measure the supply chain performance. Kaynak (2@@8jtified ten factors which
further modified by eleven and establish the retathip among them. Petersen et al
(2003) discussed five factors. Gunasekaran etG@15Pclassify the four categories of
factors which further sub divide into twelve fact@nd a framework was developed
& discussed. Li et al (2006) found mainly threetéas which further subdivide into
twelve factors. Kaynak & Hartley (2008) identifiedght factors which affect the
supply chain management and established the nelagtween them. Wu et al (2012)
discussed twelve factors for hi-tech industriesTafwan and found that there is a

positive relationship between trust & commitment.

A large no. of papers has been referred for ideatibn of factors. The various
factors which help in creating a supply chain mamagnt environment, will lead to
mathematical complexity in the analysis, thesei@eatified and grouped under four

broad categories as shown in table 3.1.
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Table 3.1: Factors affecting the service quality ofmanufacturing organization

Group

Factors

Supplier

Strategic Supplier Partnership

Balsmeier & Voisin 1996, Jacobson & Aaker 1987 etial 2002
Monczka et al 1998, Narsimhan & Jayram 1998, HNao®97,
Sheriden 1998, Spekman et al 1998, Stuart 1997 hiNos&
Rangan 1995, Zylbersztajn & Filho 2003, Li et aD20Flynn et a
1994, Lamming & Hampson 1996, Buzzell et al 197%tlal 2006

Supplier quality Management
Feigenbaum 1982, Juran 1986, Deming 1986, Gal®@8,1Saraph
et al 1989, Deming 1993, Flynn et al 1994, Crod®934,
Mohrman et al 1995, Powell 1995, Ahire et al 19Bkack & Porter
1996, Easton & Jarrell 1998, Forza & Flippini 1993w et al
1999, Das et al 2000, Wilson & Collier 2000, Ho at 2001,
Kaynak 2003

Supplier Performance
Seth et al 2006, Viswahadham 2000

Faster Response time
Kocoglu et al 2011

Trust on Trading Partner

Achim & Ritter 2003, Anderson & Narus 1990, Crottisal 2001,
Ruyter et al 2001, Ganesan & Shankar 1994, Hamd&eNicholas
1999, Kumar et al 1995, Mariotti 1999, Monczka ¢t1898,
Moorman et al 1992, Morgan& Hunt 1994, Spekman|et998,
Tan et al 1998, Li et al 2006, Abdullah et al 20D®dminic et al
2013

Commitment of Trading Partner

Achim & Ritter 2003, Balsmeier & Voisin 1996,Burhel999,
Crotts et al 2001, Ruyter et al 2001, Hamel & Piadhal989,
Handfield & Nicholas 1999, Kumar et al 1995,Lee &K 1999,
Morgan & Hunt 1994, Spekman et al 1998, Tan &i98I8, Li et al
2006, Talib et al 2011

Quality of Product

44



Gunasekaran et al 2001, Harland 1996, Krajewskii&nRan 2002
Li et al 2002, Luning et al 2002, Li et al 2006

Safety
ABL 2001

Strategy
Elahi et al 2013, Hicks et al 2000

Procurement Policy
Lee & Billington 1993, Hicks et al 2000

Delivery
Coyle et al 2003, Krajewski & Ritzman 2002

Logistic
ABL 2001, Sadler & Hines 2002

Capacity
Krajewski & Ritzman 2002

Efficiency
Li et al 2006

Flexibility Range
Beamon 1999, Chopra & Meindl 2001,Kocoglu et al 12(
Krajewski & Ritzman 2002, Viswanadham 2000, Voud®uw
Vasilios 1996, Li et al 2006

Cost

Beamon 1999, Cohen & Lee 1989, Gunasekaran et G, 28hii
1988, Krajewski & Ritzman 2002, Lee & Edward 198&whart et
al 1993, Peterson et al 2001, Pyke et al 1994, Tewial 1992

Cost of Activity Time
Arntzen et al 1995, Beamon 1999

Resource Utilization
Viswanadham 2000

Quality Data and Reporting

Feigenbaum 1982, Juran 1986, Deming 1986, Saraph 1989,
Deming 1993, Flynn et al 1994, Crosby 1994, Mohrregal 1995
Powell 1995, Black & Porter 1996, Adam et al 199amson &
Terziovski 1999, Wilson & Collier 2000, Douglas &idge 2001
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Ho et al 2001, Kaynak 2003

Financial Performances

Macmillan et al 1982, Philiips et al 1983, WooWillard 1983,
Cleveland et al 1989, Dess & Robinson 1984, Jacol8s@aker
1987, Venkatraman & Ramanujam 1987, Keats 1988 niay&
Hartley 2008, Parthsarthy & Sethi 1993, Vickeryakfl993, Droge
et al 1994, Buzell et al 1975, Zeithaml et al 198/HErd et al 1994,
Li et al 2006, Longo & Mirabelli 2008, Yalcin et 2012, Teller
2013

Inventory Level
Viswandham 2000

Lean System
Li et al 2002, Li et al 2006

Quality System
Bindon & Jones 2001, Hepner et al 2004, Sadler 8elli2002

Organization | Employer | Information Sharing
Balsmeier & Voisin 1996, Berry et al 1994,
Childhouse & Towill 2003, Chizzo 1998, Choi &
Hartley 1996, Feldmann & Muller 2003, Holmberg

2000, Jones 1998, Kocoglu et al 2011, Lalonde 1P98,
Lee et al 1997, Li et al 2002, Mason-Jones & Towill

1997, McAdam &McCormack 2001, Mentzer et|al

2004, Metters 1997, Moberg et al 2002, Monczkd ¢t a
1998, Novack et al 1995, Stein & Sweat 1998,
Tompkins & Ang 1999, Towill 1997, Turner 1993, Yu
et al 2001, Li et al 2005, Ho et al 2001, Cook let a
2011, Teller 2013

Information Quality
Choi & Hartley 1996, Li et al 2002, Li et al 2006

Material Flow Information
Mohr & Spekman 1994, Nicoll & Andrew 1994,
Viswanadham 2000

Management Leadership
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Feigenbaum 1982, Juran 1986, Deming 1986, G4
1988, Kaynak & Hartley 2008, Saraph et al 19
Flynn et al 1994, Crosby 1984, Anderson et al 14
Powell 1995, Ahire et al 1996, Black & Porter 19
Grandzol & Gershon 1997, Rungtusanatham e
1998, Samson & Terziovski 1999, Wilson & Coll
2000, Douglas & Judge 2001, Kayank 2003

Arvin
89,
Y95,

t al

er

Cost of Activity Time
Arntzen et al 1995, Beamon 1999

Buy Back Contract
Elahi et al 2013

Efficiency
Li et al 2006

Financial Performances

Macmillan et al 1982, Philiips et al 1983, Woo
Willard 1983, Cleveland et al 1989, Dess & Robin
1984, Jacobson & Aaker 1987, Venkatraman
Ramanujam 1987, Keats 1988, Kaynak & Hart
2008, Parthsarthy & Sethi 1993, Vickery et al 19
Droge et al 1994, Buzell et al 1975, Zeithaml e
1981, Ward et al 1994, Li et al 2006, Longo
Mirabelli 2008, Yalcin et al 2012, Teller 2013

&

50N

ley
93,
al

Inventory Level
Viswandham 2000

Lean System
Li et al 2002, Li et al 2006

Revenue Sharing
Elahi et al 2013

Risk Consideration
Hahn & Kuhn 2012, Elahi et al 2013

Marketing
Hicks et al 2000

Procurement Policy
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Lee & Billington 1993, Hicks et al 2000

Quality of product

Gunasekaran et al 2001, Harland 1996, Krajewski

Ritzman 2002, Li et al 2002, Luning et al 2002eL
al 2006

Ro

Process Management
Feigenbaum 1982, Juran 1986, Deming 1986, Sd
et al 1989, deming 1993, Flynn et al 1994, Cro
1984, Anderson et al 1995, Mohrman et al 19
Powell 1995, Ahire et al 1996, Black & Porter 19
Grandzol & Gershon 1997, Forza & Flippini 194
Rungtusanatham et al 1998, Samson & Terzio
1999, Wilson & Collier 2000, Kaynak 2003

)8,

vsKi

Engineer to order
Hicks et al 2000

Production Planning
Beamon 1999, Lee & Billington 1993, Li et al 2005,
Hicks et al 2000

Manufacturing Systems

ABL (2001), Bindon and Jones (2001), Hepner et
(2004), Lee and Billington (1993), MLA (2002, 2001
Spekman et al. (1998), Teller (2013)

al.

partnership & Collaboration

McNeil & Wilson 1997, MLA 2004, Palmer 199
Sadler & Hines 2002, Spekman et al 1998, Yu €
2001, Zylbersztajn & Filho 2003, MLA 2002

)

ot al

Technology & Organization
ABL 2001, Palmer 1996,Yu et al 2001

Strategy
Elahi et al 2013, Hicks et al 2000

Resource Utilization
Viswanadham 2000

Product/ Service Design
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Feigenbaum 1982, Juran 1986, Deming 1986, Garvin
1988, Kaynak & Hertley 2008, Saraph et al 1989,
Deming 1993, Flynn et al 1994, Ahire et al 1996,

Black & Porter 1996, Adam et al 1997, Easton
Jarrell 1998, Wilson & Collier 2000, Kaynak 20(
Hicks et al 2000.

Recycling
Guide et al 2000

Environment Friendly Product
Guide et al 2000

Product Development
Teller 2013

Traceability
Calder & Marr 1998, Viaene &Verbeke 1998

Delivery
Coyle et al 2003, Krajewski & Ritzman 2002

Logistics
ABL 2001, Sadler & Hines 2002

Capacity
Krajewski & Ritzman 2002

Employee

Employee Relations
Feigenbaum 1982, Juran 1986, Deming 1986, Kay

&
3,

nak

& Hartley 2008, Saraph et al 1989, Deming 1993,
Flynn et al 1994, Crosby 1984, Mohrmann et al 1995,
Powell 1995, Ahire et al 1996, Black & Porter 1996

Adam et al 1997, Easton & Jarell 1998, Forza

Flippini 1998, Dow et al 1999, Samson & Terziovski

1999, Das et al 2000, Wilson & Collier 2000, Haaét

2001, Kayank 2003

Training

Feigenbaum 1982, Juran 1986, Deming 1986, Garvin
1988, Kaynak & Hartley 2008, Saraph et al 1989,

Deming 1993, Crosby 1984, Anderson et al 19
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Powell 1995, Ahire et al996, Adam et al 1997
Grandzol & Gershon 1997, Easton & Jarell 1998,
Rungtusanatham et al 1998, Dow et al 1999, Das et

2000, Douglas & Judge 2001, Ho et al 2001, Kayank
2003

Safety
ABL 2001

Risk Management

Keats 1988, Viswanadham 2000
Attitude

Farmer 1988

Response Flexibility
Beamon 1999, Voudouris & Vasilios 1996

Flexibility Range

Beamon 1999, Chopra & Meindl 2001,Kocoglu et
2011, Krajewski & Ritzman 2002, Viswanadhe
2000, Voudouris & Vasilios 1996, Li et al 2006

Strategy
Elahi et al 2013, Hicks et al 2000

Distributor | Competitive Advantages

& Retailer | Cleveland et al 1989, Handfield & Pannesi 1995,e301998
Kessler & Chakrabarti 1996, Koufteros et al 1997cQvhnis &
Vallopra 1999, Nathan 2005, Novack et al 1995, étoi985,
Rondeau et al 2000, Roth & Miller 1990, Safizadeénak 1996,
Skinner 1985, Stalk 1988, Tracey et al 1999, Vek@y1, Vickery
et al 1999, Zhang 2001, Li et al 2006

Lead Time

Krajewski & Ritzman 2002, Viswandham 2000, Longdv8rabelli
2008

Buy Back Contract

Elahi et al 2013

Logistics
ABL 2001, Sadler & Hines 2002

50



Price
Aramyyan 2006, Beamon 1999, Gunasekaran et al 20,1993,
Li et al 2002, Luning et al 2002, Rondeau et al®0Di et al 2006

Financial Performances

Macmillan et al 1982, Philiips et al 1983, WooW¥illard 1983,
Cleveland et al 1989, Dess & Robinson 1984, Jacol8s@aker
1987, Venkatraman & Ramanujam 1987, Keats 1988 n&ay&
Hartley 2008, Parthsarthy & Sethi 1993, Vickeryabtl993, Droge
et al 1994, Buzell et al 1975, Zeithaml et al 198/HErd et al 1994,
Li et al 2006, Longo & Mirabelli 2008, Yalcin et 2012, Teller
2013

Capacity
Krajewski & Ritzman 2002

Delivery
Coyle et al 2003, Krajewski & Ritzman 2002

Quality Data Reporting

Feigenbaum 1982, Juran 1986, Deming 1986, Saraph 1989,
Deming 1993, Flynn et al 1994, Crosby 1994, Mohrregal 1995
Powell 1995, Black & Porter 1996, Adam et al 199amson &
Terziovski 1999, Wilson & Collier 2000, Douglas Bidge 2001
Ho et al 2001, Kaynak 2003

Inventory Level
Viswandham 2000

Efficiency
Beamon 1999, Li et al 2006

Strategy
Elahi et al 2013, Hicks et al 2000

Time to Market

Beamon 1999, Gunasekaran et al 2004, Handfield @gn&si 1995
Kessler & Chakrabarti 1996, Li et al 2002, Lunirigae2002, Stalk
1988, Vesey 1991, Li et al 2005, Li et al 2006

Sales Growth
Aramyyan 2006, Beamon 1999, Gunasekaran et al 2004t al
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2002, Luning et al 2002, Li et al 2006

Traceability
Calder & Marr 1998, Viaene &Verbeke 1998

Safety
ABL 2001

Profit Sharing
Elahi et al 2013

Attitude
Farmer 1988

Welfare Activity
Industry Experts

Customer

Customer Focus

Feigenbaum 1982, Deming 1986, Garvin 1988, Kay&atartley
2008, Parasuraman et al 1985, Viswanadham 2000,riget®93,
Li et al 2005, Flynn et al 1994, Mohrman et al 1986well 1995
Ahire et al 1996, Black & Porter 1996, Adam et 807, Grandzo
& Gershon 1997, Easton & Jarell 1998, Forza & fiihp 1998,
Dow et al 1999, Samson & Terziovski 1999, Das €x04l0, Wilson
& Collier 2000, Douglas & Judge 2001, Cronin & Tay1992,
Longo & Mirabelli 2008, Hicks et al 2000, Talib ak 2011, Teller
2013

Customer Satisfaction
Christopher & Martin 1994, Li et al 2002, Viswanad 2000,
Rego et al 2013

Customer Responsiveness
Beamon 1999, Ishii et al 1988, Lee & Billington9B9 Newhart e
al 1993, Peterson et al 2001, Towill et al 1992¢tL.al 2006

Customer Relationship Management

Claycomb et al 1999, Day 2000, Li et al 2002, M#grel 998,
McNeil & Wilson 1997, Moberg et al 2002, Noble 1994n et al
1998, Verbeke 2000, Wines 1996, Li et al 2006, &sak2013

Faster Response Time
Beamon 1999, Kocoglu et al 2011
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Buy Back Contract

Elahi et al 2013

Cost

Beamon 1999, Cohen & Lee 1989, Gunasekaran et G, 28hii
1988, Krajewski & Ritzman 2002, Lee & Edward 198&whart et
al 1993, Peterson et al 2001, Pyke et al 1994, Tewial 1992

Delivery
Coyle etal 2003, Krajewski & Ritzman 2002

Traceability

Calder & Marr 1998, Viaene &Verbeke 1998
Order Fulfillment

Teller 2013, Sahoo & Mishra 2013

Quality of Product
Gunasekaran et al 2001, Harland 1996, Krajewskiit&nRan 2002
Li et al 2002, Luning et al 2002, Li et al 2006

Technology and Organization
ABL 2001, Palmer 1996,Yu et al 2001

Environmental Friendly Product
Guide et al 2000

Society Perceptions
Peterson et al 2001

3.3 DESCRIPTION OF THE FACTORS

The various factors have been identified in table Ihe detail description of these

factors with different perspective are given below
3.3.1 Description of the Factors Responsible for 8ace Quality of Supplier

The first driver of supply chain management is $ieppA supplier is the person /
firm who helps the organization to achieve its ghabugh on time delivery of quality
product in right quantity (Singh et al 2013). Thvelation of supplier in the context of
supply chain involves measures important at thetesgic, operational & tactical level
(Gunasekaran et al 2004). The financial positiosugplier must be sound enough so
that he can enhance economic processes, manage &istbsorb market shocks.

Suppliers who had participated early in initialteology sharing discussion, later
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contributed to setting goals regarding project omtes always fulfills his
commitment, makes a long-term association (Petees@h 2003). Supplier plays an
important role in assuring that incoming matereis defects free, which means that
the buyer does not have to hold as much as saf@ti as a contingency in case of
defects in incoming materials (Kaynak & Hartley 8D0Various factors which affect

the service quality of supplier are discussed #&sibe

1. Strategic Supplier Partnership - Strategic supplier partnership is defined as the
long-term relationship between the organization @sdsuppliers (McNeil &
Wilson 1997, Spekman et al 1998). It is designedet@rage the strategic &
operational capabilities of individual participaginorganization to help them
achieve significant ongoing benefits (Li et al 20@) strategic partnership
emphasizes direct, long term association & encasagutual planning &
problem solving. Strategic partnership with supglienables the organizations to
work more effectively with a few important suppiewho are willing to share
responsibility for the success of the product (Lae2006). Jie et al (2007) stated
that strategic supplier partnership usually occithva few major suppliers who
are willing to contribute with more responsibilityr the success of the product.
Strategically aligned organizations can work clpgelgether to eliminate waste
effort & time to save money (Balsmeier et al 1998n effective supplier
partnership can be a critical component of a lepdidge supply chain (Noble
1997).

2. Supplier Quality Management- It is fewer dependable on suppliers, reliance on
supplier process control, strong interdependencesugplier and customer,
purchasing policy emphasizing quality rather thaiegy supplier quality control
and supplier assistance in product developmenafBast al., 1989).

3. Supplier Performance — Supplier performance can be checked by service
delivery, credibility, service completeness and rardrganizational
communication (Seth et al 2006). In other wordsp$iep performance is a
measurement whether a supplier can fulfill ordeargisatively and qualitatively.

4. Faster Response Time When a customer gets response for his querynos, t
known as faster response time.

5. Trust on Trading Partner - It is the willingness to rely on a trading patrin

whom one has confidence (Jie et al, 2008). Trustrseo a firm’'s expectations
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that their partners will act to benefit their irdet and would not act in an
opportunistic manner even if there are short teroemtives to do so, regardless of
their availability to monitor such behavior (Kwon Suh 2005). Lack of trust is
one of the major factors which highly affect supphain management.

. Commitment of Trading Partner - It is the willingness of each partner to exert
effort on behalf of the relationship (Jie et alpgRn

. Quality of Product - The quality of any product is solely depends on réne
material supplied by the supplier because if the maaterial is not meeting the
required level of expectations then there is noguae of good quality product
(Singh et al 2013). Quality also refers that howaaganization is capable of
offering product quality & performance that creategher value for customers
(Rondeau et al, 2000)

. Safety - Safety during processing, storing, transporting asthg the product
(ABL 2001).

. Strategy — This includes business models, strategic adian@and partnership
formation with the objective of developing a sus#dile supply chain that is
flexible and responsive to changing market requénets, but at the same time

meets the environmental regulations (Hicks et 802E&lahi et al 2013).

10.Procurement Policy — It refers to the policies used for procuremehtraw

material, tooling etc. it may be through invitatioh tenders or by some other
methods (Hicks et al 2000).

11.Delivery - Delivery includes delivery speed, production lg¢ade and delivery

reliability.

12.Logistic - It refers to transportation of raw material dmish product timely and

in required quantity.

13. Capacity - Capacity of the machine, capacity of shipmert delivery truck.

14.Efficiency - It consider operation cost, inventory cost, wasbst, transportation

cost, labor cost and profit.

15. Flexibility Range - Flexibility range is defined as the extent to whikh

operation can be changed (Slack 1991). The practio®oving forward one or

more operations or activities to a much later pwirdupply chain (Li et al 2006).

16.Cost - In today’s cut throat competition new industries antroducing with lesser

price, so it becomes awkward for the manufacturirdustries to remain their

stake in the market & earn profits (Singh et al 201t includes inventory cost

55



and operational cost, risk cost, service cost asdrance cost (Beamon 1999 and
Gunasekaran et al 2004).

17.Cost of Activity Time — It include the cost of various activities inveln
manufacturing and selling the product.

18.Resource Utilization -1t refers to effective utilization of resources daile such
as raw material, man power, electricity etc.

19. Quality Data and Reporting - Saraph et al (1989) discussed the Quality Data and
Reporting factor as it is the

a. Use of quality cost data.

b. Feedback of quality data to employees and man&gepsoblem solving.

c. Timely quality measurement.

d. Evaluation of managers and employees based ortygpaliformance.

e. Availability of quality data.

20.Financial Performance — Financial performance is a result of quality
performance, inventory management and process raar@ay (Kaynak & Hartley
2008). It is the Return on investment, Sales groWtofit growth, Market share,
Market share growth.

21.Inventory Level — It include the level of finish product which &vailable to
supply at every time and availability of safetycéto@f raw material.

22.Lean System — The practices of eliminating waste (cost, tine#¢.) in a
manufacturing system, characterized by reducedseimes, small lot sizes, and
pull-production (Li et al, 2005).

23.Quality System -It indicates quality of all the systems followed.
3.3.2 Description of the Factors Responsible for 8ace Quality of Organization

The second driver of supply chain management iarorgtion. All the factors which
affect the service quality of organization can ldédeéd into two sub factors -
employer and employee. The employer is the maivirdyiforce in the supply
chain as only he can invest money for various psgpolike research,
manufacturing, advertising, etc. Actually, it istbmployer who sets the targets
for the organization & provides various resourdasilities & guidance to achieve
them. Employee is the people who converts the drefaemployer into reality by
designing, manufacturing and selling the produect astablish the reputation of

organization.
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The various factors affecting under sub factor eyg are discussed below:

1.

Information Sharing - Flow of accurate information from one end toestend
on time. The supply chain which works on sharedrimiation performs better
than those do not have access to information kkladetheir partner (Lee et al
2002). Some industries like Dell, Wal-mart are simrinformation with their
supplier & customer to decrease cost & improve iser{Handfield & Nicholas,
1999). Information sharing has two aspects: quatijuality, both aspects are
fundamental for practices of supply chain & haveerbeconsidered as
independently constructed in the past supply chaamagement studied (Choi et
al 1996). Shared information can vary from stratdgitactical in nature & from

logistic activities to general market (Li et al B)0

Information Quality - It refers to the accuracy, timeliness, adequamyd
credibility of information exchanged (Monczka et1898, Moberg et al 2002).
Though sharing of information is very important thignificance of its impact on
supply chain management depends on what informa&ishared, how it is shared
& with whom it is shared (Li et al 2006).

Material Flow Information - The extent to which all functions within the piyp
chain communicate information and transport malteig material flow
information (Jie et al 2007). Mohr & Spekman (20@4te that information of
material flow refers to extent to which critical groprietary information is

communicated to supply chain partner.

Management Leadership - Saraph et al (1989) discuss the management

leadership as it is

Acceptance of quality responsibility by top managet.
Evaluation of top management on quality.

Participation by top management in quality improeeirefforts.
Specificity of quality goals.

Importance attached to quality in relation to cost schedule.

Comprehensive quality planning.
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Management leadership is positively related to amust focus, training, employee
relations, supplier quality management & productise design (Kaynak &
Hartley 2008). Management can promote custometmeweent by allow them for

plant visits, by providing detailed information at@roduct (Flynn et al 1995).

5. Cost of Activity Time — It include the cost of various activities invetl/ in

manufacturing and selling the product.

6. Buy Back Contract — The organization buys back any unsold item friwa
retailer or used items from customer with a primedr than the wholesale price.
Many automobile and pharmaceuticals organizatios &dopted this factor to

increase the market reputation of the organization.

7. Financial Performance — Financial performance is a result of quality
performance, inventory management and process raar@ay (Kaynak & Hartley
2008). It is the Return on investment, Sales groWtofit growth, Market share,

Market share growth.

8. Inventory Level — It include the level of finish product which &vailable to

supply at every time and availability of safetycét@f raw material.

9. Lean System — The practices of eliminating waste (cost, tine#¢.) in a
manufacturing system, characterized by reducedseimes, small lot sizes, and
pull-production (Li et al, 2005).

10. Efficiency — Efficiency measures the utilization of resourgeshe systems that

are used to meet the system’s objectives (Beam9)19

11.Revenue Sharing— The supplier offers a relatively low wholesate but asks

the retailer to share part of the revenue of eiterg sold.

12.Risk Consideration — If order quantity is more than demand then uhsol

inventory and if order quantity is less than demtnah unmet demand

13.Marketing — It refers to that how well an organization haasrkaeting team, how
well organization advertise his product and conlteatiry item into need full item
(Hicks et al 2000).
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14.Procurement Policy — It refers to the policies used for procuremehtraw
material, tooling etc. it may be through invitatioh tenders or by some other
methods (Hicks et al 2000).

15. Quality of Product - The quality of any product is solely dependstioa raw
material supplied by the supplier because if thve naaterial is not meeting the
required level of expectations then there is naguiae of good quality product
(Singh et al 2013). Quality also refers that howamganization is capable of
offering product quality & performance that creategher value for customers
(Rondeau et al, 2000).

16.Process Management Saraph et al (1989) discussed the process maeage

factor as it is
a. Clarity of process ownership, boundaries, and steps
b. Less reliance on inspection.
c. Use of statistical process control.
d. Selective automation.
e. Foolproof process design. Preventive maintenance.
f. Employee self-inspection.
g. Automated testing.

Process management directly related to qualityoperdince (Kaynak & Hartley
2008). Process management reduce the variatiooubbrpractice such as fool
proofing, stabilizing production schedule & equesatl preventive maintenance
(Kaynak 2003)

17.Engineers to Order — Company build unique products designed to custom
specifications. The characteristics of EngineerOer (ETO) companies are
described in terms of their markets, products dredimnternal processes of their
organization. (Hick et al, 2000).

18.Production Planning — It focuses on the planning of the productioradvance,
setup the targets and complete those timely andoecically. The practice of
moving forward one or more operations or activiti@saking, sourcing and
delivering) to a much later point in the supply ich@.i et al, 2005).
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19. Manufacturing Systems— It refers to the manufacturing systems availablihe

organization.

20.Technology & Organization — it is the market reputation of organization, its
product and technology used. The technology usethéyorganization must be

latest and customer friendly.

21.Partnership & Collaboration — It refer to technical and financial assistanoe f
increase market share. Collaborative supply chantnprship supports the
development of flexibility, responsiveness & lowst/dow volume manufacturing
skill (Hoyt & Huqg 2000).

22.Resource Utilization— It refers to effective utilization of resourcagilable such

as raw material, man power, electricity etc.

23.Product/Service Design— Saraph et al (1989) discussed the product/ cervi

design factor as it is
a. Thorough scrub-down process.
b. Involvement of all affected departments in desiviews.
c. Emphasis on producibility.
d. Clarity of specifications.
e. Emphasis on quality, not roll-out schedule.
f. Avoid frequent redesigns.

Earlier product/ service design activities took cglaprimarily within the
organization but now main supplier & customers wimgether during product &
service design (Kaynak & Hartley 2008, Petersonakt2003). It is the
management who limit the involvement of customer stpplier during

product/Service design.

24.Strategy — This includes business models, strategic akian@and partnership
formation with the objective of developing a sus#dle supply chain that is
flexible and responsive to changing market requaets, but at the same time

meets the environmental regulations (Hicks et 802&lahi et al 2013).

25.Recycling— After completing its life cycle, the waste canused for making new

product without harming the environment.
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26.Environment Friendly Product — The product should not be harmful to the

environment during its usage, storage and decomgosi

27.Product Development- It refers to development of new product or mexisting

product better and more useful for users at redermice.

28.Delivery - Delivery includes delivery speed, production ldade and delivery

reliability.

29.Logistic - It refers to transportation of raw material dimish product timely and

in required quantity.
30. Capacity - Capacity of the machine, capacity of shipmeiwt éelivery truck.

31.Traceability - It include latest and fast tracing systems wiiah used for tracing

of raw material to finish goods.

The various factors affecting under sub factor eygé are discussed below:

1. Employee Relations- Saraph et al (1989) discussed the employeeaesaftactor
asitis:

a. Implementation of employee involvement and qualitgles.

b. Open employee participation in quality decisions.

c. Responsibility of employees for quality.

d. Employee recognition for superior quality perforroan

e. Effectiveness of supervision in handling qualitsuss.

f. Ongoing quality awareness of all employees

Employee relations are directly related to quatigta reporting & customer focus
(Kaynak & Hartley 2008). Those employees, who pgrdite in decision making are
recognized for better quality performance and a@reustomer satisfaction, are like

by the management.

2. Training — it is the Provision of statistical training, dextraining, and quality-
related training for all employees (Saraph et18189). Kaynak’s (2003) indicated
clearly that training is directly related to emp&ys relations & quality data

reporting. Training increase the healthy work eowment & increase the
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involvement of employees, though only training witit sustain an improvement
(Kaynak & Hartley 2008).

3. Safety - Safety during processing, storing, transportamgl using the product
(ABL 2001).

4. Risk Management — The degree to which the effect of risks is miaed
(Johnsons & Scott, 1995).

5. Attitude - It is the favor or disfavor toward a person,cglathing, or event
(Farmer 1988).

6. Flexibility range —Flexibility range is defined as the extent to ethihe operation
can be changed (Slack 1991). The practice of movorgiard one or more

operations or activities to a much later pointup@y chain (Li et al 2006).

7. Response Flexibility— Response flexibility is defined as the easet€mms of

cost, time, or both) with which the operation canchanged (Slack 1991).

8. Strategy — This includes business models, strategic aian@and partnership
formation with the objective of developing a sus#dle supply chain that is
flexible and responsive to changing market requaets, but at the same time

meets the environmental regulations (Hicks et 802&lahi et al 2013).

3.3.3 Description of the Factors Responsible for 8ace Quality of Distributor &

Retailer

The next drivers of supply chain management ardrilisor & retailer. The
distributor is that entity who helps organizatiorstll the product into market through
various retailers. Distributor may be called ashatized stockiest who store finish
goods inventory because of trust, commitment andaketareputation of parent
organization and supply the material to retailexoading to demand. Retailer is that
driver who really and directly faces the demande&ation of customer. So feedback
of retailer is very much important. Though reputat®& service quality of retailer is
very much important for customer but quality of gwot is also matter. Various

factors which affect the service quality of distribr and retailer are discussed below:

1. Competitive Advantages— It is the extent to which an organization iseatd
create a defensible position over its competit®terter 1985, McGinnis et al

1999). It comprises capabilities that allow an oigation to differentiate itself
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from its competitors & is an outcome of critical mgement decisions (Tracey et
al 1999). The dimensions of the competitive advgedaare cost, quality, delivery,
dependability, product innovation & time to markietet al 2006).

2. Lead Time - It is the end to end delay in a business pro¢essvanadham,
2000).

3. Buy Back Contract — The organization buys back any unsold item friwa
retailer or used items from customer with a prioedr than the wholesale price.
Many automobile and pharmaceuticals organizatios &dopted this factor to
increase the market reputation of the organization.

4. Logistic - It refers to transportation of raw material dmish product timely and
in required quantity.

5. Price - How much an organization is capable of competagainst major
competitors based on low prices (GunasekaranzQG#).

6. Financial Performance — Financial performance is a result of quality
performance, inventory management and process raar@ay (Kaynak & Hartley
2008). It is the Return on investment, Sales groWtiofit growth, Market share,
Market share growth.

7. Capacity — Capacity of the machine, capacity of shipment@elivery truck.

8. Delivery - Delivery includes delivery speed, production ldade and delivery
reliability

9. Quality Data and Reporting - Saraph et al (1989) discussed the Quality Data and

Reporting factor as it is the

Use of quality cost data.

Feedback of quality data to employees and man&gepsoblem solving.

Timely quality measurement.

Evaluation of managers and employees based ortygpaliformance.

® 2 6o T 9

Availability of quality data.

10.Inventory Level — It include the level of finish product which @vailable to
supply at every time and availability of safetycéto@f raw material.

11.Efficiency — Efficiency measures the utilization of resourgeshe systems that
are used to meet the system’s objectives (Beam9)19

12.Strategy — This includes business models, strategic adian@and partnership

formation with the objective of developing a sus#dle supply chain that is
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flexible and responsive to changing market requénets, but at the same time
meets the environmental regulations (Hicks et 802&lahi et al 2013).

13.Time to Market - The extent to which an organization is capalblatwoducing
new products faster than major competitors (Lile2@05).

14.Sales Growth- How much an organization is capable to increhsesale and
explore new markets (Gunasekaran et al 2004).

15. Traceability - It include latest and fast tracing systems witiah used for tracing
of raw material to finish goods.

16.Safety - Safety during processing, storing, transportargl using the product
(ABL 2001).

17.Revenue Sharing— The supplier offers a relatively low wholesate but asks
the retailer to share part of the revenue of eiterg sold.

18. Attitude - It is the favor or disfavor toward a person,celathing, or event
(Farmer 1988).

19.Welfare Activity — these are the activities done under CorporateiaSo
Responsibilities (CSR)

3.3.4 Description of the Factors Responsible for 8ace Quality of Customer

Customer plays an important role in the performawfceupply chain (Lummus et al
2001). Customer is the king of market and he decgteod or bad. He is the main
driving force. Robinson & Malhotra (2005) found tlategration with customer is an
important practice of supply chain management. &emifactors which affect the

service quality of customer are discussed below:

1. Customer focus— The entire practices that are employed for thgpgse of
managing customer complaints, building long-termatienships with customers,
and improving customer satisfaction. Kaynak & Hartl(2008) stated that
management provides the necessary action for guaitning of customer to
increase the faith of customer in the organizatiditks et al (2000) discussed
three stages of interaction with customer i.e. matnk, preliminary design and
after design.

2. Customer satisfaction — The ability to generate higher levels of custome
satisfaction is regarded as an important diffeegatiand has therefore become a

key element of many firms’ business strategiesir{@r et al 2012). Customer
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should be satisfied with the product or serviceaolhhihe received and it is the
guarantee of repeat order. Customer satisfactiammeasure of how the products
and services provided by a company meet or excestbrmer expectations
(Fornell, 1992, Olsen & Johnson, 2003). Christophdvlartin (1994) stated that
there are three elements of customer satisfactioch sas pre transaction
satisfaction, transaction satisfaction and posistration satisfaction.

. Customer Responsiveness Customer responsiveness refers to accurately and
insightfully giving customers what they need, wanto not yet know they want.
It include Customer response time, lead time, ofillerate, back order and on
time delivery.

. Customer Relationship Management- It include the complete practices which
employed for managing customer complaints, buildioigg term relationships
with customer & improving customer satisfaction(Tetral 1998, Claycomb et al
1999). CRM is a key element of supply chain prasti¢Noble 1997, Tan et al
1998). CRM allows an organization to differentiétte product from competitors
sustain customer loyalty & dramatically extend ¥h&ue it provide to its customer
(Magretta 1998). Very good relations with custoraee needed for successful
implementation of supply chain management progréuinst al 2006).

. Faster Response Time- It is the amount of time between an order asd it
corresponding delivery (Beamon 1999).

. Buy Back Contract — The organization buys back any unsold item frie
retailer or used items from customer with a primedr than the wholesale price.
Many automobile and pharmaceuticals organizatios &dopted this factor to
increase the market reputation of the organization.

. Cost -In today’s cut throat competition new industries artroducing with lesser
price, so it becomes awkward for the manufactuimiustries to remain their
stake in the market & earn profits (Singh et al 201t includes inventory cost
and operational cost, risk cost, service cost amdrance cost (Beamon 1999 and
Gunasekaran et al 2004).

. Delivery - Delivery includes delivery speed, production lg¢ade and delivery
reliability.

. Traceability - It include latest and fast tracing systems witiah used for tracing

of raw material to finish goods.
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10.Order Fulfillment — It is the number of times when an organizatiolfills the
order quantitatively and qualitatively (Teller 2(Q13Better planning and
coordination within and beyond the boundary of anafacturing organization can
achieve reduction in order fulfilment time. Teclhwogy and human resource
related issues also play an important role in reduthe order fulfillment time
(Sahoo & Mishra 2013).

11.Quality of Product - The quality of any product is solely depends on réne
material supplied by the supplier because if the maaterial is not meeting the
required level of expectations then there is noguae of good quality product
(Singh et al 2013). Quality also refers that howaaganization is capable of
offering product quality & performance that creategher value for customers
(Rondeau et al, 2000)

12.Technology & Organization — it is the market reputation of organization, its
product and technology used. The technology usethéyorganization must be
latest and customer friendly.

13.Environment Friendly Product — The product should not be harmful to the
environment during its usage, storage and decomgosi

14.Society Perception- It indicates the requirement of the society frihva product,
maintenance and life (Peterson et al 2001).

3.4 CONCLUSION

Total 97 determinants or factors of service qudidye been identified from available
literature. The most of the factors of distribuamd retailer are common, so discussed
in same article. The research works mostly used/ertional rating scale data for
analysis. The factors are further used to devebtepquestionnaire and to assess the

service quality of different drivers.
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CHAPTER IV

4.1 INTRODUCTION

RESEARCH METHODOLOGY

This chapter presents a methodology that has beepted in this research to

determine the service quality of a manufacturingpdy chain. The detail of adopted

methodology is shown in fig. 4.1.

Factors from literature

Identification of factors

Factors from industry expe|

A

Group the factors for
different drivers

v

Develop the questionnair
for each driver

11

v

A 4

Survey to collect the dafar
each driver

Check the reliability of
sample for each driver

NO

Are samples
reliable?

& adequacy test) for eac

Test the sample size (KM
driver

Are samples
adequate?

—

S

Decide the various techniq
to calculate the service
quality for each driver

A 4

EFA by SPSS to group th
factors for each driver

[¢]

l

Draw the VPM and find VP
for each group of each drijer

A 4

Draw the combine VPM ar
find service quality of
individual driver

A 4

Draw the combine VPM of
each driver and find servige
quality of entire supply chajin

Fig. 4.1 Process adopted to find the performanaeseipply chain

For this research initially the factors were idied through literature available and

having strong discussions with the experts in ttustry and academia. Then all the

factors were grouped into five drivers i.e. suppli@ganization, distributor, retailer

and customer. Structured questionnaire were degdlopnd techniques were
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identified to calculate the service quality. Thead#or this study was collected from

the supply chain of an Indian manufacturing orgaian.
4.2 METHODOLOGY USED

To achieve the objectives, a questionnaire baseguExploratory factor analysis
(EFA), Fuzzy logic (FL), Graph theoretic approa@Tf), Artificial neural network
(ANN) and Confirmatory factor analysis (CFAxve been used.

4.2.1 Questionnaire Based Survey

A questionnaire based on identified factors conmpgisquestions related to
expectations/ desire and what actually received eesgned. The data collection
approach (by survey) was used as it has been asker &y many researchers (Seth
et al 2006, Cronin & Taylor 1992, Teas 1993 etn.)context of SCM. Snowball

sampling was used to collect the data as the authoew only a few persons in the
entire supply chainThe responses were obtained on a five point Likeate. In the

Likert five point scale, 1 represents lowest opmsgly disagree while 5 represents
highest or strongly agree. Earlier different sesvigquality studies (Seth et al 2006,

Gronroos 1984 etc.) motivate the authors to chtteséve point Likert scale.

4.2.2 Exploratory Factor Analysis

EFA is a multivariate statistical technique widakged in social and behavioral
science and commonly used to explore the dimeniéipraf a measurement. The
SPSS 20 was used for this purpose. The main olgecfiusing EFA in this paper is
to group the factors into various sub groups to enaklculations simpler. The

following steps was used during performing then EFA

1. Identify the variable from the available literatused from the discussion with
industry experts.

2. Reliability test to be performed to check the int#rconsistency. For this
Cronbach’s alpha should be greater than 0.7.

3. To check whether the sample size is adequate oKMD (Kaiser-Meyer-Olkin)
sample of adequacy and significant value test vpemdormed. If the value of
KMO is greater than 0.6 and the value for signiiices less than 0.005, indicate
that data size is sufficient for grouping the vasorelevant factors otherwise

sample size is not adequate.
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4. Extract initial factors (via principal componentadysis)
5. Group the factors having highest values

4.2.3 Fuzzy Logic

The concept of Fuzzy Logic (FL) was developed byfPZadeh et al. in 1965 as a
mathematical tool for dealing with imprecise data the application of this tool was
found in industry in 1980 by Ebrahim Mamdani of @ueMary College, London for
controlling of a steam generator. After this fuzzgs used in neural network, control
system, modeling and analysis, decision makingedalng problems to minimize
lateness, traffic management, railway applicati@ts. (Tzeng & Huang 2011).
Sometimes it is not possible to get accurate datm frespondents due to certain
limitations. Also some times the detail is in lingfic form instead of numeral. Under
these conditions FL can be used. FL is a probldmirgpmethodology that provides a
simple way to arrive at a definite conclusion basgibn vague, ambiguous,
imprecise, noisy or missing input information. Tutdity of fuzzy lies in its ability to
provide decision for uncertain data. In FL all tedues are 0.0 to 1.0 where 0.0
means absolute false or wrong and 1.0 means abgalth or right.

4.2.4 Graph Theoretic Approach

Graph theoretic approach (GTA) consists of digraphfrix and permanent function
representation. It converts the intangible factors tangible and is used to calculate
the single numerical index for any issue. This pdweechnique was developed by
Euler in 1736 when he solved the famous Konigsbeidpe problem. After that, this
technique was used by many researchers and poaetisi in various fields (Gupta &

Singh 2014). This technique consist the followiogponents:

1. Digraph representation
2. Matrix representation

3. Permanent function representation

GTA is more relatively simple, easy to understaleds time consuming technique
and has been suggested to quantify the presenfaetofs conducive to SCM. The
graph theoretic representation is suitable for alisanalysis, can be computer
processed and can be expressed as a mathematitgl whereas the conventional
representations, like block diagrams, cause andceffiagrams and flow charts,

although providing visual analysis, do not depideractions among factors and are
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not suitable for further analysis and cannot beg@ssed or expressed in mathematical
form, whereas, the digraph is the starting point ficther analysis in the graph
theoretical methodology(Grover et al, 2004).

The graph theory is an old technique and develdyyeBuler in 1736 when he solved
the famous konigsberg bridge problem. subsequetttly, graph theory has been
applied in various fields like Mechanical EnginegriAgrawal & Rao 1989, Gandhi
& Agrawal 1994, Wani & Gandhi 1999, Sehgal et aD@0Rao 2006), Reliability
(Gandhi et al 1991, Gandhi & Agrawal 1992)  Autonh®b Engineering
(Venkatasamy & Agrawal 1996, 1997), ManufacturimggiBeering (Singh & Sekhon
1996, Mukhopadhyaya et al 2000, Rao & Gandhi 208@82b, Rao & Padmanabhan
2007, Singh & Agrawal 2008, Chakladar et al 20Gfhgda et al 2011a, Jangra et al
2011b ), Design (Hakim et al 2000), Flexible Mamuifiring Systems (Rao 2006),
Robotics (Rao & Padmanabhan 2006), Sociology (RaBatadhi 2000) , Computer
Technology (Saha & Grover 2011), Economics (Yadavale 2010), Operation
Research (Dou et al 2007, 2009), Industrial EnginggGrover et al 2004, Kulkarni
2005, Grover et al 2005, 2006, Prabhakaran et@®,2Qureshi et al 2009, Singh et al
2011), Thermal Engineering (Mohan et al 2004, Yadtawal 2010), Supplier-buyer
Relationship (Thakkar et al 2007), Rating of Coctiva (Darvish et al 2009), SCM
(Faisal et al 2007, Wagner & Neshat 2010, Singll 2011) etc.

Graph theory is a systematic methodology consistiigdigraph representation,
matrix representation & permanent function (Singhak 2013). The permanent
function is obtained in a similar manner as deteami with a difference that all
negative sign appears in the calculation, are ceplaby positive sign (Faisal et al
2007).

Grover et al (2004) identified the various factoesponsible for TQM environment
and develop a mathematical model from these inti@gdactors with the help of
graph theory. Kulkarni (2005) used graph theoretaluate and ranks the various
industries practicing TQM for a given period of &mRao & Padmanabhan (2006)
used digraph & matrix method for evaluation of adsgive industrial robot. Rao
(2006) discussed Flexible Manufacturing Systemssé&dugraph theory to evaluate the
alternative flexible manufacturing systems. Radd@Qused graph theory for material
selection for a given engineering component & pegaba material suitability index.

Faisal et al (2007) used graph theory & matrix rodghto quantify the Risk
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Mitigation Environment & presented in the form o$iagle numerical index. Saha &
Grover (2011) used graph theory to represent therativeffect of key website
performance attributes. Singh et al (2011) useghytheory approach to assess the
guality of manufacturing industries & quantify thém a single numerical index.
Jangra et al (2011a) used graph theory to evalti@eperformance of carbide
compacting die. Jangra et al (2011b) used grapbrythapproach to evaluate the
machinability of tungsten carbide composite witheMeEDM. Singh & Khan (2013)
adopted graph theory for evaluation & selectioneridors.

4.2.5 Artificial Neural Network (ANN)

ANN is a single layer or multilayer network, betkerown as direction assigned graph
or digraph of simple interconnecting processingnelets called artificial neurons.
The most successful applications used feed forwlasign network. The multilayer
feed forward networks have at least three layehe first layer is known as input
layer. It only receives the input and has no fuorcexcept buffering the input. The
last layer is known as output layer and it gener#te output of the network. All the
layers between input layer and output layer arenknas hidden layers. The hidden
layers do not have direct contact with the exteemalironment and may be zero, one
or more than one. Each neuron of ANN is conneatedther neuron by direct link
and each link is associated with the weightage lwhimntains the information about
the input signal.

In the context of this research, the input layem b& considered to represent the
physical and psychological cues from service, tiggldn layer plays the role of the
cognitive processes that mediate between the queésh@ semantic output, and the
output layer represents the semantic labels thetbmers give to the quality of their
service experience (McMillen & Henley 2001). All ethresponses from the
respondents entered the neuron of input layer, wareessed through the neurons of
hidden layers and output was generated from theonsuof the output layer. This
system of neural network is known as feed forwanletgvork.

4.2.6 Confirmatory Factor Analysis (CFA)

CFA is a theory testing model in contrast to a thegenerating method like EFA.
CFA is a statistical technique used to verify thetdr structure of a set of observed

variable. CFA allows to test the hypothesis of katienship between the observed
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variable and their underlying latent construct(gjste The use of CFA could be
impacted by

» The research hypothesis being testing

* The requirement of sufficient sample size

* Measurement instruments

* Multivariate normality

» Parameter identification

e Ouitliners

* Missing data

* Interpretation of model fit indices (Schumacker &odhax, 1996)
To perform CFA, Structure Equation Modeling (SEM) one statistical test to
determine the significance of the analysis to deitee the adequacy of the model fit
to the data. AMOS 20 was used for this. A varidtfitandices used as a guideline for
SEM to confirm the model are given below
A. Absolute Fit Indices
AFI determine how well a model fit the sample ddmathis, categories are the chi
square test, GFI, AGFI, RMR and RMSEA.
Chi square testis traditional measure for evaluating the ovemadidel
Goodness of fit indicedGFI) calculates the proportion of variance tisaa¢counted
for by the estimated population covariance (Tabmthand Fidell, 2007). The GFI
ranges 0 to 1, with value exceeding 0.9 indicatingpod fit to the data.
The adjusted goodness of fit indice4AGFI) based upon the degree of freedom.
AGFI tends to increase with sample size. The vdli# or greater indicates well
fitting models.
Root mean squared residua(RMR) is the square root of the difference betwten
residuals of sample covariance matrix and hypoteestovariance matrix. If value
for RMR is less than 0.05 is very good but up @80t is acceptable.
Root mean square error of approximation(RMSEA) tells how well the model with
chosen parameters. The value below 0.10 is corsides good fit.
B. Incremental Fit Indices
Incremental fit indices are a group of indices wahito not use the chi square in raw
form but compare the chi square to a base line mbdéhis, categories are the NFlI,
NNFI, CFl and IFI
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Normed fit indices (NFI) assess the model by comparing the chi squatee of the
model to the chi square value of the null modek &lceptable range is greater than
0.9.

Non normed fit indices (NNFI) adjust the NFI for degree of freedom in thedel.
Generally, the value more than 0.9 indicates troal di.

Comparative fit index (CFI) is used as reported fit and the value gretitan 0.9
indicate good fit of data.

Incremental fit index (IFI) having value more than 0.9 indicate goodfithe data.

Supplier Service
Quality

Questionnaire
Based survey

Organization
Service Quality

Exploratory
Factor Analysis

Distributor
Service Quality »  Graph Theory
and Matrix
Retailer Service Approach

Quality

Artificial Neural
Customer Network
Service Quality

Fuzzy Logic
Service Quality
of Supply Chain

Confirmatory
Factor Analysis

Supply Chain
Performance
Indicator:

\

Fig. 4.2 Research objectives with proposed MADMtegues

4.3 JUSTIFICATION OF PROPOSED METHODOLOGY

In this research survey at every level is usetopute the service quality in supply
chain in manufacturing industry. Survey is an d&hbd research and used to get the
information from individual one. In general the wey involves gathering information
from individual through personnel interaction, f@#enic discussion or e-mail etc.
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Kerlinger (1986) believed that survey research cantribute to advancement of

scientific knowledge in different ways.

Survey can be divided into three categories: empboy, confirmatory and

descriptive.

Exploratory research is defined as a research tsezkplore situation through a
problem to provide insight (Malhotra and Das, 200Ekploratory research is
characterized by flexibility and versatility witkgspect to the methods because formal
research protocols and procedures are not employed.

According to Forza (2002) confirmatory researchetablace when knowledge of a
phenomenon has been expressed through well deforespts and models.

Malhotra and Das (2005) specify that Descriptivesédech design describe the
characteristics of relevant group. Descriptive aesle is preplanned and well
structured and its primary aim is not to develogotly. It is based on the large sample
size.

Most organizations in India are not publicly tradachs and thus are not required to
provide financial performances data to governmesgulators. In addition the
exploratory investigations confirmed that the exe®s feel hesitation to share the
data of their organizations. In such a scenarionigg access to objective data
company sources is extremely difficult. Under saohditions the survey is the only
option to gather the data from the partners oftigply chain.

Thus the use of survey research is justified irs@mé study. The questionnaire based
survey was selected to assess the service qudlitg supply chain in Indian
manufacturing sector. Fig. 4.2 depicts the useasfous techniques with proposed

objectives.

4.4 DESIGN OF RESEARCH METHODOLOGY

The research methodology used in this research t®orabination of extensive

literature review and questionnaire based survey.
4.4.1 Sampling

Sampling included population, sample and samplirghiod. Here population refers
to entire group of people of complete supply chalmich included distributor - focal

organization — distributor - retailer — customersample is a subset of population and
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comprises the individual persons which can be selec responses. Snowball
sampling method was used to collect the resporseslgt two persons were known
in the entire supply chain. Every time respondeas \asked to suggest the name of
someone who could contribute to the study. As tihere been very few studies and
this subjected quite new, it is very essentiaktach the right respondent and therefore

the use of snowball sampling for collection of diatpustified.

4.4 2Use of Likert scale

A Likert five point scale was used to get the rem@s of questionnaire from
respondents as it was used by earldifferent service quality researchers
(Gronross1984, Salen & Ryan 1991, Babakus & Mand®é?2, Seth et al 2006,
Collier & Bienstock 2006 etc.) and it was suggestydmost of the managers in
organizations. In the Likert five point scale, pmesents lowest or strongly disagree

while 5 represents highest or strongly agree.
The advantages of using the Likert scale are:

1. Easy to understand as they are the most universtiiau of data collection
through survey.
Respondent is not forced to give yes or no, whiely fye a concrete answer.

3. It allows the respondents to respond in a degreegoéement which is very
easy and comfort condition.

4. The responses are easily quantifiable and candx fos various mathematics
calculations.

5. It allows the respondents to rate the any issum fnosatisfied to satisfied and
even neutral condition.

6. The responses are very easy to code as alwaygla simmber represent the

response.

Also, the use of Likert scale in survey makes quéfkcient and inexpensive method
for data collection. They are highly versatile mture and can be sent through e-mail
or given personally.

Large advantages and used by many researches @nowtvation to use the Likert

five point scale for our research work.
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4.4.3 Questionnaire Development

The available literature revealed that there isumiversal accepted method for
measurement of service quality and there is no amsal accepted set of
questionnaire. These two things motivated for desighew set of questionnaire for

measurement of service quality at different levels.

Questionnaire development is an utmost importarit gfaa survey research because
respondent only responses accurately when he uaddrshe question correctly.
Researcher must ensure that the respondent mdatrier with the language used
and the questions should be as simple as can bedia there are following two

reasons for which it is quiet tough to get corresponses:

a) People do not have time.
b) People do not want to devote the time for the dgtifior which pay them
nothing.

Based on the above facts separate questionnairadasurement of service quality of
supplier, organization, distributor, retailer andstomer were designed in consultation

with academia and industry experts.

All the five questionnaire were in two parts. Firgart consist the demographic
information and second part consist the questielated to service quality and all the

question in second part were close ended to fatglthe quick response.

4.4.4 Profile of respondents

All the five set of questionnaires were taken te Harious respondents to know the
responses. Table 4.1 shows the corresponding rdspbifior measuring the service

quality of different drivers.

Table 4.1: Details of respondents and responses

Category of questionnaire Respondents No. of respses
Supplier service quality Organization 96
Organization service quality Supplier and Distrdyut 103
Distributor service quality Organization and Redajl 118
Retailer service quality Distributor and Customer 311
Customer service quality Customer 147
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Profile of respondents for SSQ

The respondents of SSQ were the managers of oegamiz When they were contact
for the responses, they kept the questionnaireal 330 questionnaires kept for the
responses. Some respondents assured to send thermay while others permit to
collect later on. Only nine responses receiveduiinoe-mail while 87 were collected
later on. A total 96 responses were collected 6850 so nearly 27.42% responses
were received over all. The demographic detailespondents is presented in table
4.2.

Profile of respondents for OSQ

The respondents of OSQ were the staff of the segphlnd distributors who came in
contact to the organization directly or indirecttyy daily basis. All the persons

involved in the survey were experienced persons @nothanagerial or equivalent

rank. When they were contact for the responses; kiept the questionnaire and

promise to fill as soon as possible. Total 450 tjoesaires kept for the responses.
Out of these, approx. 255 were kept to the diffeseippliers and rest to the different
distributors. Some respondents fill the questimenan the spot while most of them

asked to collect later on. Only twelve respons#éedfion the spot while 91 were

collected later on. A total 103 responses weresctdld out of 450 so nearly 22.89%
responses were received over all. The demogragtail @f respondents is presented
in table 4.3.

Profile of respondents for DSQ

The respondents of DSQ were the staff of the omgdioin and retailers who came in
contact to the distributors directly or indirecthn daily basis. All the persons
involved in the survey were experienced persons @nohanagerial or equivalent
rank. When they were contact for the responses; kiept the questionnaire and
promise to fill as soon as possible. Total 350 tjoesaires kept for the responses.
Out of these, approx. 165 were kept to the diffepemsons of organization and rest to
the different retailers. Some respondents fill gonestionnaire on the spot while most
of them asked to collect later on. Only ten resperfdled on the spot from retailers

while 108 were collected later on. A total 118 msges were collected out of 350 so
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nearly 33.71% responses were received over all. @amographic detail of

respondents is presented in table 4.4.

Table — 4.2: Demographic Details of Respondents f&SQ

) ) Qualification Designation ) Experience
Age Detall Sex Detail ] ) Department Detail ]
Detall Detail Detail
Age | %age Sex %ag€Qualification| %age |Designation| %age | Department | %age Exp. %age,
up to ) Assistant upto 5
15.36 | Male 76.04| Technica| 64.58 35.41 | Assembly 12.50 17.71
25yrs Manager years
Non 6-10
25-30 | 3.84 Female 23.96 ] 35.62 | Manager| 36.45 Dispatch 9.34 36.46
technical years
Senior 11-15
30-35 | 61.44 20.84 | Mfg. 10.42 19.79
Manager years
General 16-20
35-40 | 46.08 7.30 Marketing 10.42 15.63
Manager years
more
Pre- delivery
40-45 | 7.68 _ 5.21 |than 20| 10.42
Inspection
years
above Research &
19.2 ) 25.00
45 Design
Sales 5.21
Spare Partg
o 6.25
Division
Store 11.4¢
Vendor Dev | 8.3
Table — 4.3: Demographic Detail of Respondent€86Q
Age Detail Sex Detail Echelon Detail Experience Dl
Age (Yrs.) | %age| Sex | %age| Echelon | %age| Exp. (Yrs.) | %age
up to 25 16.50, Male 78.64 Distributgr 53.40 up3o 27.18
26-30 25.25| Female 21.36 Supplier 46,60 6-10 37,86
31-35 27.18 11-15 13.59
36-40 11.65 16-20 8.74
41-45 4.86 >20 12.63
Above 45 14.56
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Table — 4.4: Demographic Detail of Respondents fddSQ

Age Detall Sex Detail | Qualification Detail| EchelonDetail | Experience Detail
Age (Yrs.)| %age | Sex | %agel Qualification | %age Echelon %age| Exp. (Yrs.) | %age
up to 25 4.24 Male | 79.66| Technical 72.03 Orgaioma}50.85 | 1-5 19.49
25-30 22.03 | FemalR0.34 | Non technical 27.97 Retailer 49.15 6-10 27.9
30-35 19.49 11-15 23.73
35-40 25.42 16-20 16.10
4C-45 20.3¢ more than 2 [12.71
above 45 | 8.47

Profile of respondents for RSQ

The respondents of RSQ were the staff of the Histor and customers who came in
contact to the retailers directly or indirectly daily basis. All the persons involved in
the survey were requested to fill the questionnairéhe spot. The staff of distributors
kept the questionnaire and promise to fill as sam possible. Total 370
questionnaires were distributed to know the respan®ut of these, approx. 155 were
kept to the different persons of distributor anst distribute to the customers. A total
131 completely fill responses were collected ouB8®d so nearly 35.41% responses

were received over all. The demographic detailespondents is presented in table

4.5.

Table — 4.5: Demographic Detail of Respondents f&SQ

Age Detail Sex Detail Qualification Detail Echeldpetail
Age (Years) | %age Sex %age Qualification| %age Echeto %age
up to 25 8.4C Male 63.3€ | Technica 74.0% | Distributot 48.0¢
25-30 17.5¢ | Femals 36.6¢ | Non technice | 25.9% | custome 51.91
30-35 35.8¢
35-40 16.03
40-45 15.27
above 45 6.86

Profile of respondents for CSQ

The respondents of CSQ were customers who cameniact to the retailers directly.
Customers were requested to participate in theeguamd fill the questionnaire on the
spot. Total 430 questionnaires were distributeirtow the responses. Out of these,
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total 147 completely fill responses were collect®d, nearly 34.18% responses were

received over all. The demographic detail of resieoits is presented in table 4.6.

Table — 4.6: Demographic Detail of Respondents f&ZSQ

Age Detai Sex Deta Qualification Detal
Age I
%age Sex %age| Qualification| %age
(Years)
upto25 | 25.17 Male 70.07 Technical 42.18

25-30 21.77 Female 29.98 Non technical
30-35 19.05

57,82

35-40 14.97
40-45 9.5z
above 4 | 9.52

4.4 PRETEST OF QUESTIONNAIRE

The purpose of pretest the questionnaire is to kchée suitability of the
guestionnaire. Pre testing of all the five questaire was done to discuss the same

with five academia experts and ten industry expamntstarget respondents.

The purpose to choose academia expert was to ¢hedalkelevance of questionnaires
to fulfill the study objectives. The purpose to oke the industry experts and target
respondents was to get the feedback about theiguesire, addition or removal of

any question, check the statement of question whétltan be easily understand by

relevant respondent or not.

4.5 SURVEY

Survey was conducted for the supply chain of a twiseeler manufacturing

organization of north India. The questionnaire wgiken to the various managers of
various department (assembly, dispatch, manufacfurpre-delivery inspection,

marketing, research and design, sales, spare pliwvision, store and vender
development etc.) in the organization. No spegfieference was given to select the
respondents at any level. Boyer and Pagell (2008p aliscussed that the
improvements in various findings when data waseotdld from multiple respondents

within organization.
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The pretest was conducted in August and Septenf8 and the main survey was
conducted from October 2013 to May 2014 by approacthe working executives
and respondents personally. Kang and Bradley (2@02) advocated ‘in person

distribution and collection method’ for improviniget response rate in the survey.

Some of the executives fill the questionnaire anghot while Most of the executive
kept the questionnaire and promise to fill them whtgey have time. Some of them
promised to send the responses through e-mail/’svaap while other advised to

collect questionnaire personally on some schedidgels.

4.6 ANALYSIS OF DATA

Analysis of data was done to extract some useftpputufrom the data collected.
Before analyzing the data to get some useful outpwias utmost important to check
the reliability of data and sufficiency of data.sAlwhen the variables and attributes

are more in numbers, it was necessary to divide tinéo various sub groups.

In the present research, the reliability issuedibrevel was checked by Cronbach
coefficient alpha (Cronbach, 1951). The data sigfficy for all level was checked by
KMO. The factors and attributes were divided intarious subgroups by using
exploratory factor analysis with the help of SPSS The details of data analysis are

provided in the following sections:
4.6.1 Reliability Test

Reliability test is mandatory on collected datad&velop some valid and reliable
measure. Reliability indicates dependability, Bityb predictability, consistency and
accuracy (Seth 2006) and is checked after dateatmh. The most popular and
widely used method is the Cronbach coefficient alfpl). There are many software
available to test the reliability by measuring ttadue of Cronbach coefficient alpha.
The value of alpha must be greater than 0.7 fombiity of data collected (Nunnaly,
1978). In this research, SPSS 20 was used tohesttiability of data for measuring
the service quality of every driver and the reswftsreliability test are shown in

respective sections of respective chapters..
4.6.2 Data Sufficiency Test

Data sufficiency or sample adequacy test is mamgabm collected data. Data

sufficiency is checked after data collection anddahon correlation and partial
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correlation. It is measured by the value of Kaiglyer-Olkin (KMO) and the value
of KMO varies from 0.0 to 1.0. The overall value Ki1O must be greater than 0.6
for sample adequacy (Nunnaly,1978). Data suffigjetest was conducted with the
help of SPSS 20 and detailed results are shownomesponding sections of

corresponding chapters.

4.6.3 Exploratory Factor Analysis

Exploratory Factor Analysis (EFA) is an effectivaolt used to divide the factor into
smaller sub groups with minimum loss of informatibtair et al. 2005). EFA is used
in such type of studies where there is very litlano existing evidence, as in the case
of present research (Prakash 2011). Out of vameeihods available for factoring in
EFA, principal component analysis (PCA) is prefdriy most of the researchers
(Parasuraman et al., 1988; Saleh and Ryan, 19@hirtCand Taylor, 1992; Babakus
and Mangold, 1992; Seth, 2006; Prakash, 2011; atccpmbination with varimax
rotation method. In the present research, PCAasl ugth varimax rotation to divide
the factors into various sub groups. EFA is perinby using SPSS 20. The results

of EFA are shown in different sections of respexthapters.

4.7 DEVELOPMENT OF SCALE TO MEASURE THE SERVICE QUA LITY

The data was collected from various respondentmgasure the service quality of
various drivers. Various techniques like GTA, ANNGTA used for this purpose.
The service quality index of individual driversasaluated in chapter 5. Further the
association of the score is also computed to kiowverall service quality index of
entire supply chain and is presented in chapt&hé.evaluated value of entire supply

chain is converted in the absolute value on 100tsuale.

4.8 CONCLUSION

In this chapter, research methodology and resesegience have been discussed.
The research process starts from identificatiofacfors from available literature and
experts of same field to the questionnaire devetpnand end with final analysis
through various techniques. Proper justificatiohsarious procedures are discussed.

Demographic details of survey respondents arecasgered.
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CHALPTER V
MEASUREMENT OF SERVICE QUALITY AT
DIFFERENT LEVEL

5.1 INTRODUCTION

Measurement of service quality is a tough task wuiks unique characteristics like
intangible, perishable, heterogeneous in nature. &tact value of service quality in
supply chain cannot be measured, only an indexbeameasured. The service quality
in supply chain depends on the service qualityt®ftiading partners i.e. supplier,
organization, distributor, retailer and customere Tactors, on which service quality
rely, already identified in chapter 4. The summairghe factors is given in table 5.1.
In this chapter an attempt has been made to medserservice quality index of

different levels through different multi attributdecision making techniques. Fig 5.1
depicts the basic process that has been adoptaddasuring the service quality of

any trading partners.

5.2 MEASUREMENT OF SUPPLER SERVICE QUALITY

Manufacturing of high quality product consists of@nbination of good quality raw
material and very attentive and quality processiMany times organizations
outsource many components and many services. Altteiglobalization of business,
organizations are more focused on developing tbeie competencies to survive
under the complex and turbulence business envirotma these circumstances
supplier plays an important role and it is the sigppvho helps the organization to
achieve good market share through the supply ofl gpality raw material at right

time, in right quantity, at very attractive pricétwgood quality processing. Therefore
most organizations devote a considerable amoutinef & efforts for selection and

evaluation of supplier (Ordoobadi & Wang 2011) amdheasure their service quality.
The process for measuring the service quality ppBer is indeed a problem-solving
process, which unfolds the problem definition, fakation of criteria, qualification

and choice and use of various techniques. It maimdjudes two partsthe study of

factors which are responsible for service qualify sapplier and the study of

approaches for supplier evaluation. The frontiea&fupply chain, suppliers act as a
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key component for success because the right sewoficeuppliers reduces cost,
increases profit margins, improves component qualitd ensures timely delivery.
Frequently, for an organization, the relationshiphvsuppliers is directly related to
the development of the product or service (Metiled Rohner, 2009) and begins as a
strategic sourcing initiative (Gecker, 2008) suhsaqgly evolving data and
performance indicators (Emiliani, 2010).

Factors
Identification:

v
Questionnaire
Design

'

Survey

\A 4

v
Test for Reliability

No Is Data

Reliable?

Test for Data
Sufficiency

No Is Data

Sufficient?

Divide the Factors
into Subgroups

:

Use MADM
Technique

v

Find the Value of
Service Quality
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Fig. 5.1 Basic Process adopted to measure thecegquality



The supplier service quality measurement procesddauoe simple if only one factor

was used in the decision making process. Thereaages of criteria in making their

decisions during supplier service quality measurgniéseveral factors are used then
it is necessary to determine how far each factfluences the decision making

process, whether all are to be equally weightedvbether the influence varies

accordingly to the type of criteria. It is evidehat service quality has impact not only
supplier/ distributor, employees and customer kg # affects the overall business &
growth of organization (Seth et al 2006).

Table 5.1: Summary of identified factors

Name of driver | No. of factors identified
Supplier 28
Organization 39
Distributor 19

Retailer 17
Customer 14

5.2.1 Role of Supplier

Companies of all sizes are realizing that they orér have complete control over
their market success. This is because they relyilgean the performance of their
supply chain trading partners. Market-leading fetai and original equipments
manufacturers (OEMs) know this fact, and they aokihg for partners that work to
ensure their success. Many large companies areimggting that their small and
medium industrial suppliers help them to improvemy chain cost, responsiveness
and reliability. These market heavy weights are sugag suppliers’ performance
against key indicators and giving preferred st&wukhose who perform well. This put
a pressure on many small and medium manufactuféise that have not invested
heavily in supply chain management practices outgwis beyond ERP to date are
now driven to consider seriously making the invesim The business justification
will rest on traditional cost savings and on reveamd customer compliance issues.
Supply chain improvements will not only improvedmntal performance, but will also
create benefits that will ripple through to custosnend partners as well. Cost savings

through reduced inventory levels, expediting, fifent and premium freight costs

85



could allow a company to provide more favorablecgsi or terms to customers.
Likewise, effective planning and execution can hedpnpanies and their customers
adapt to the market's demand shifts. When the copnpan purchase, produce and
distribute the right products to the right channelghe right quantities at the right
time, both supplier and customer will increase nexecapture by channel and region.
Therefore supplier plays an important role as It ielp the organization to achieve
the excellence (Shah & Shrivastava, 2012). Closag Iterm relationship with
suppliers implies the use of joint quality planniagd joint production planning
between buyer and supplier (Theodorakioglou et @02 In the area of
manufacturing arena, supplier selection is a ctustiategic decision that has long
term impacts on a company’s profitability and effrcy (Muralidhar et al 2010).
Selection of appropriate suppliers in supply chamanagement (supply chain
management) is a challenging issue because it resqubattery of evaluation
criteria/attributes, which are characterized witlomplexity, elusiveness, and
uncertainty in nature (Ming-Lang et al 2009). Aating to Choi & Hartley (1996)
with a well developed long term relationship a diggpbecomes a part of a well
managed supply chain and it will have a lasting@&fbn the competitiveness of the
entire supply chain. Shah & Shrivastava (2012) tiadussed the following role of a

supplier
a) Improving transportation facilities, delivering femmances
b) Proper stocking & fulfilling the requirements tirgel
c) Inventory & finance management
d) Proper communication with organization & market.

Dowlatshahi (1998) stated that to improve commuiocathe supplier should be
involved in the early phases of product design.pBap performance measures were
based on the price variation rejects on receipt@ndime delivery (Gunasekaran et
al, 2004). The contribution of suppliers in delingr values to customers, hence,
building competitive capabilities (quality, deliyefflexibility, and cost) has been well

recognized (Olhager & Prajogo 2012).
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5.2.2 Analysis to Measure the Service Quality of $plier

Various factors on which service quality of suppliepends are already identified in
chapter 4. It was necessary to use appropriat@itpod to measure the service quality
of supplier. Following steps were used to meadugesérvice quality of supplier

1. Design a questionnaire based on identified factatseady discussed in

chapter 3).

2. Collect the response from the related responddmtsugh survey (already
discussed in chapter 4).
Check the reliability of data.
Test the data for sufficiency.

Use of factor analysis to group the related factors

S

Use of Graph Theoretic Approach to measure thacgequality.

5.2.2.1 Reliability Test

Reliability test indicates the consistency among sbales in their measurement for
any issue (Shin et al. 2000). Reliability can beasuged through Cronbach alpha. In
the present study, reliability is assessed by materonsistency method which reflects
equivalence, homogeneity and inter-correlatiorhefitems used in a measure. Output
of this analysis is provided by SPSS 20 and ind&aignificantly high reliability of

data and is depicted in table 5.2. Nunnaly (1918jgested the acceptable value of
Cronbach alpha as 0.7. So, the value of Cronbauaalk satisfactory which itself

indicates the correctness of data.

Table 5.2: Reliability analysis of SSQ

Service quality measurement Supplier service qualitmeasurement
Value of Cronbaclx 0.891
Finding Quiet good

5.2.2.2 Data Sufficiency Test

Data sufficiency test is necessary to verify whethe data size is suitable for factor
analysis or not. Kaiser- Meyer- Olkin (KMO) samplieadequacy value and Barlett's
test of sphericity are the simple methods for #mmes. This can be done with the help
of SPSS 20. The value of KMO test ranges from @ sind should be more than or
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equal to 0.6 while the significant value of Barletst should be 0.05 or smaller for
sample adequacy (Pallant, 2007). The Table 5. tefat the value of KMO test is
more than 0.6 and significant value is less th@ @hich indicates that the data size

is suitable for factor analysis.

Table 5.3: KMO and Bartlett's Test for SSQ

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.721

Bartlett's Test of Sphericity Approx. Chi-Square] 749.089
Df 276
Sig. 0.000

5.2.2.3 Exploratory Factor Analysis

When it has been found that data is reliable and d&e is suitable for factor
analysis, again PASW 20 was used to generate pattatrix by factor analysis which
grouped the related factors. Table 5.4 is pattearimntable and it shows that all 28
factors can be sub divided into six sub groups.

The factors whose value is more than 0.5 havirangteffect and whose value is less
than 0.5 having very lean effect, so the later lsaravoid. First five groups having
many factors whose values are more than 0.5 bt ghoup does not have any factor
whose value is more than 0.5, so sixth group cem la¢ avoided. Also, some factors
having value more than 0.5 in more than one grdbp, largest value must be
considered. Only 17 factors were qualified theecii and considered and clustered
into five sub groups as quality in supply chain Swaste control analysis (WCA),
partnership strategy (PS) strategy compliance €@d)supplier management (SM) as
depicted in table 5.5 and fig. 5.2
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Table 5.4 :Pattern Matrix for factor analysis

Factors

Components

3

4

Quality System
Commitment of Trading Partne
Delivery

Efficiency

Supplier Performance
Logistic

Resource Utilization
Lean System

Quality Data Reporting
Financial Performances
Procurement Policy
\Welfare Activity
|Capacity

Trust on Trading Partner
|Cost of Activity Time
Inventory Level
|Flexibility Range
Strategy

Safety

Honesty

Quality of Product

Strategic Supplier Partnership
|Personal behavior

Supplier Quality Management
Cost

Faster Response Time
Timeliness

Sincerity

0.837
0.770
0.747
0.655
0.612
0.528
0.427

0.525

0.575

0.325

0.322

0.739
0.639
0.575
0.493
0.460
0.444

0.419

0.319

0.364
0.846
0.603
0.490
0.454

0.358

0.393
0.336

0.881
0.857

0.581

0.192

0.463

0.351

0.409

0.364

0.936

0.731
0.921

0.382

0.484
0.208
0.268

Extraction Method: Principal Component Analysis.
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Table 5.5: Groupism of factors responsible for serige quality of supplier

Group | Sub Group Factors
Quality in ) Commitment of ) o Supplier o
| Quality System ) Delivery |Efficiency Logistic
Supply Chain Trading Partner Performance
(QS) (bL) (EF) (LG)
(QSC) (CT) (SP)
) Financial
Waste Control Lean Quality Data
] ] Performances
Analysis (WCA) System(LS) |Reporting (QD) (FP)
Partnership [Trust on Tradin¢ Cost of Activity
Supplier )
Strategy (PS)| Partner (TT) Time (CA)
Strate
] » Quality of
Compliance | Strategy (ST) Safety (SF)
Product (QP
(SC)
Supplier Strategic  |Supplier Quality]
Management Supplier Management | Cost (CO)
(SM) Partnership (SS (SQ)

Quality in Supply Chain (QSC) consist six factdrgaste Control Analysis (WCA)

contains three factors, Partnership Strategy (RSjtans two factors, strategy

compliance (SC) and supplier management (SM) eantams three factors.

After dividing the 17 factors into five groups, thext step was to measure the service

quality of supplier through graph theoretic appfroac

5.2.2.4 Digraph Representation

A digraph is a direction assigned graph & used dprasent the factors & their

interdependencies in term of nodes & edges. Thelgwghain management digraph
represents the supply chain management environin&adtors ($s) through its
nodes & edges & their dependenciegqS S; indicates the degree of dependence of
the jh factor on 1 factor. Based on the discussion with industry academy expert,
the fig. no. 5.3 to 5.8 were drawn. Fig. 5.3 i<hesnatic representation of all the five
sub groups and fig. 5.4 to 5.8 show the relaticgtsvben various factors of the same

sub group.
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Supplier
(Level - 1)
Qsc WCA PS SC SM
(Level - 2) Level - 2) (Level - 2) (Level - 2) (Level - 2)
lity Syst
|| Quality Systems | | Lean System | [Trust on Trading
Partner
Commitment of Quality Data
| Trading Partner | | | Reporting
: Financial |_|Cost of Activity Strategic Supplier
Delivery Performances Time Supplier Quality Cost
Partnership | | Management
L Efficiency
Supplier
Performance i
Strategy Safety Quality of
Product
L1 Logistics

Fig. 5.2 groups and subgroup of factors showing the relationship of supplier

—>

QUALITY IN » Waste Control
SUPPLY CHAIN |4 Analysis
Y / 4
SUPPLIER
MANAGEMENT

v / A

STRATEGY PARTNERSHIP
COMPLIANCE 1 stratecy

A

Fig.5.3 Schematic representation of supplier sub group

Quality in Supply Chain (QSC) consists of qualifgstems, commitment of trading
partners, delivery, efficiency, supplier performanand logistic. Quality systems,
efficiency and supplier performance reduces wastesielated to lean system and
relates to Waste Control Analysis. Commitment afling partners, quality systems

and supplier performance create trust on tradimgnees while delivery, efficiency
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and logistic are directly related to cost of at¢yitime. So, Quality in Supply Chain
(QSC) has direct relationship with Partnershipt8gg. Similarly, quality system and
commitment of trading partner are responsible faintaining the quality of product
and long term relationship with supplier. On théeot side supplier performance
indicate the supplier quality management while i, efficiency and logistic are
directly related to cost of product. In this manr@uality in Supply Chain (QSC) has

direct relation with Strategy Compliance and Sugpllanagement.

Waste Control Analysis consists of lean system|ityudata reporting and financial

performances. The first and last factors are rélaeguality in supply chain while the
last two factors are directly related to the fastof Partnership Strategy, which
indicate that there is direct relation between \Wa3bntrol Analysis and Partnership
Strategy. Also lean systems affects the cost oflymty quality data reporting and
financial performances improve the quality of prodand supplier partnership and
show the supplier quality management. It means\Weadte Control Analysis having

relationship with strategy Compliance and Supp@nagement also.

Factors of Partnership Strategy are trust on tpagertner and cost of activity time.
The former factor is due to quality of product athtegy and commitment of trading
partners and quality data reporting while latereiated to safety systems used by the
supplier. Also both the factors are related to $appartnership, supplier quality
management and cost of product. So, Partnershigte§ir has relationship with
quality in supply chain, waste control analysis;attgy Compliance and Supplier

Management.

Factors of Strategy Compliance are strategy, safieti/quality of product, which are
depends on supplier quality management, cost, tguafstems, delivery, efficiency,
supplier performances quality data reporting cdsadaivity time and logistic. So
Strategy Compliance having relationship with SugplManagement, Quality in

Supply Chain, waste control analysis and partnprstiategy.

Factors of Supplier Management are strategic seippiartnership, supplier quality
management and cost which are directly related wality systems, supplier
performances, financial performances, trust onitigagartner and quality of product.
So Supplier Management having relationship with IQuan Supply Chain, Waste
Control Analysis, Partnership Strategy and Stratégmpliance.
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LS »( FP

Fig. 5.5 Digraph of Waste Control Analysis

O

Fig. 5.4 Digraph oQuality in Supply Chait g 5 6 Digraph of Partnership Strategy factors

Fig. 5.7 Digraph of Strategy Compliance factor$ig. 5.8 Digraph of Supplier Management

5.2.2.5 Algorithm of Graph Theoretic Approach

The graph theoretic approach evaluates the supmid¢ormance in terms of a single

numerical index. This takes into consideration ithieeritance effect of factors and

their interdependencies. The algorithm of the pseploapproach is presented here.

1.

First of all, identify various factors that affemtpply chain performance. The
factors affect the performance of a supplier inuppéy chain discussed in

chapter -3.
Broadly divide these factors into groups and sulugs as in table -5.5.

Develop a digraph between the factors of variousugs and sub groups
depending on their interdependencies (Figure 5.8.8). The nodes in the

digraph represent factors while edges represesaation among factors.

Develop group and sub group variable permanentxn@PM) with diagonal
elements representing inheritances and the offodialgelements representing

interactions among them.

At the sub-system level use Tables -5.6 and 5.%& Will provide numerical
values for inheritance of attributes and their riatéions with the help of

experts.
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6. Find the value of VPM which is known as permanemicfion (PF) for each
subgroup, which can be obtained in a similar maasetteterminant with only
difference that all the negative signs of determirere replaced by positive
sign.

7. Find the value of permanent function for the systé@fis is the value of the

supplier service quality index for a supply chain.

The performance of a supplier in a supply chain tteus be evaluated based
on the above discussed methodology. The interdeemes among these
variables are developed with the help of expermniopi from automobile
industry and academic. A small brain storming sessvas conducted where
experts from the automobile industry and academgatigpated. The
interdependency of these factors is shown in fi ® 5.8. Based on
interdependencies of these elements, sub-systensuamdubsystem digraphs
have been developed wherein these elements forfAM fdr sub-system and
sub subsystem

The Variable permanent matrix for system, subsystemd sub subsystems of
supplier can be written as

1 2 3 - m
Sl %2 §3 §1
VPM — supplier = D M
PP s, S, § s
m Sm1 sz Sm3 $n
1)

5.2.2.6 Quantification of $s &Sjj’s (Diagonal & Off Diagonal Elements)

Quantification of diagonal & off diagonal elemewtfsVPM-supplier i.e. & &Sj’s is
necessary for the evaluation of VPM- supplier. |€ab.6 suggests the inherent value

over a scale of 0.1 —0.9 for the qualitative measdiran attribute.

Table -5.6: Inheritance values of attributes

Qualitative measure of attributes | Assigned value of the attributes (Si)

Exceptionally low 0.1
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Very low 0.2
Low 0.3
Below normal 0.4
Normal 0.5
Above normal 0.6
High 0.7
Very high 0.8
Exceptionally high 0.9

Similarly, the relative importance between the wharacteristics or attributes is also

assigned an interaction value on a scale of 0.1aficbis arranged into classes as

mentioned in Table —5.7.

Table -5.7: Interaction values of attributes

Dependency effect of attribute ‘j on| Assigned value of the
attribute i’ attributes (Sj)

Very weak 0.1

Weak 0.2

Medium 0.3

Strong 0.4

Very strong 0.5

Variable permanent matrix (VPM) for sub group Qyalin supply chain, waste

control analysis partnership strategy, strategyplimnce and supplier management is
given as M-2, M-3, M-4, M-5 and M-6 respectivelyhite table - 13, 14, 15, 16 and

17 are the VPM after putting the inheritance andraction values of factors.

Qs
CT
VPM- QSC (level-2) =bt
EF
SP

LG

Qs

CT

© o oW

j0]

2

DL

EF

0

SP

S
2
Ss
2
3
s

LG

®
29
3

=

0

S

(M-2)

Inheritance values for M-2 to M-Bre mean value of the responses filled by the

respondents. The respondents fill the responsén@rsdale 1 to 5 of 5 point Likert
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scale but here the values are on the 0.1 to 0P pufint scale. So unitary system are
used to convert five point scale value into ninenpscale value (divide by 5 to
convert in to 0 to 1 scale, multiply by 0.9 to cerv0.1 to 0.9 scale). Interaction
values M-2 to M-@are taken from the discussion of expert from autmladndustry
and academia.

Qs cT L EF  SP  Le
s (0596 04 0.2 03 03 O.
cT 0.2 0.704 03 0.2 03 O.

VPM- QSC (level-2) =bL 0 0 074 0 0.2 01 (M-2
EF 0.3 0 0.2 066 04 QO
sP 0.2 0 0 0.2 0.724
LG 0 0.1 0 0 0.2 0.75

The value of thisVPM or Permanent Function (PF) = 0.269.

LS QD FP
LS 0
VPM-WCA (level-2) = 3 3 (M-3)
D S, S S
L0 0 §
LS QD FP
VPM-WCA (level-2) s (066 0 04 (M-3)
- evel-2) = -
Y o | 03 0788 0.3
FP 0 0 0.68
The value of thisVPM or Permanent Function (PF) = 0.354.
TT CA
VPM-PS (level-2) =TT (S S, (M-4)
ca (0 s
TT CA
VPM-PS (level-2) =TT (0.652 0.1 (M-4)
CA 0 0.632

The value of thisVPM or Permanent Function (PF) = 0.412.
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ST SF QP

VPM-SC (level-2)=>1 [ ¥ % R (M-5)
SF |S, § O
QP (S 0 3
ST SF QP
VPM- SC (level-2) = ST (0.664 0.2 0.2 (M-5)
SF 0.3 0.676 0
QP 0.3 0 0.736
The value of thisVPM or Permanent Function (PF) = 0.415.
SS SQ C«
VPM-SM (level-2) >3 2 00 (M-6)
- evel-2) = -
SRS §5 %
CO (s, 0 s
SS SQ CO
S 0808 O 0
VPM-SM (level-2) = (M-6)

SQ | 0.4 0.704 0.3
CO 0.4 0 06

The value of thisVPM or Permanent Function (PF) = 0.353.

5.2.2.7 Digraph for Present Study

Now a digraph (fig. 5.9) and VPM (M-7) is drawn fupplier group (level -1). In this
VPM the inheritance values are the values find #2 k0 M-6 for S, S, S, Ssand S

respectively. The interaction values are taken i help of expert opinion from
automobile industry and academic. Then actual vahsimum value and minimum

value of VPM is to be find out to compare the sigphdex.

Fig 5.9 Digraph of Supplier Group
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Matrices (M-7 to M-9) are used to calculate thaiattalue, maximum and minimum
value of the supplier service quality index (SS@#gsult of table -18 shows that the

actual position of the index or relations betwedsngsupplier and organization.

Gl G2 G3 G4 G5

Gl (§ & 3§ 9
G2 |S;, S 3
VPM-Supplier (level-1) =53 S: S 39
G4 1S S b 2
G & S K 9

(M-7)

an #N N pn &N

Gl G2 G3 G4 G5
Gl (0269 04 04 0.2 0.3
G2 | 02 0354 04 0.2 0.4
VPM-Supplier (level-l)=g3 | 02 02 0412 0.3 0.3 |(M7)
G4 | 03 02 03 0415 04
s | 0.3 02 02 02 0.35

Actual Value of this VPM or Permanent Function (PF) for supplier sengcality
index (SSQI) is 0.264

Gl G2 G3 G4 G5
ct (0269 05 05 05 05
G2 | 0.5 0354 05 05 05
VPM-Supplier (level-1)=g3 | 05 05 0412 05 0.5 |(M-8)
G4 | 05 05 05 0415 05
s | 05 05 05 05 035

Maximum Value of this or Permanent Function (PF) for supplier servicelijua
index (SSQI) is 2.834
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Gl G2 G3 G4 G5
Gl (0269 0.1 0.1 01 0.1
G2 | 0.1 0354 0.1 0.1 0.1
VPM-Supplier (level-1)=g3 | 0.1 01 0412 0.1 0.1 |(M9)
G4 | 01 01 01 0415 0.1
s | 0.1 01 01 01 0.35

Minimum Value of this or Permanent Function (PF) for supplier servicelityua
index 4(SSQI) is 0.015

5.3 MEASUREMENT OF ORGANIZATION SERVICE QUALITY

The automobile sector is going through a revolw&ignchange, which dramatically
affect the ways in which human live and work. Newtoaobiles are continuously
being launched to satisfy the existing and potémigeds of customers. The size of
automobile sector is increasing in almost all ecoies around the world. Supply
chain of automobile organizations varies widelysine. On the upstream side there
are suppliers of suppliers and on the downstream distributors, retailers and end
users. For any organization it is necessary tafyatie end users i.e. customer. Even
after designing and manufacturing a good vehidieis idifficult to sale without
providing good service quality and customer satisfa. There are several reasons
why customers must be given good service qualitystNimportant of them are:

* Industry has become so competitive that customers have variety of
alternatives, if the customer is lost, it can b&arely difficult to win back
the individual.

* Most customers do not complain when they experi¢heeproblems. These
customers simply opt out and take their businesswéiere (Lovelock et al
2008).

In automobiles, it is the customer who definessbevice quality. Therefore human
side of automobile is the key to deliver servicalgyu (Lovelock et al 2008). It can
be seen as how well the service provided satisfiesexpectations of customers
(Bouman and vander Wiele, 1992). Service qualitg ba effect on customer
satisfaction and customer loyalty (Kandampully, 89%nd creates competitive
advantage for organizations and is associated wsillscessful organizations
(Kandampully, 1998). Good service affects the rmetesthips and marketing, as
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customers are willing to build relationships witte torganizations that provide good
service quality (Zeithamal and Bitner, 2003). Seevquality also has an effect on
profitability and costs (Buttle, 1996).

Service quality in automobile industries has majfluence on customer satisfaction
as customers buy the products due to service guhély are getting. With the aim of

sustaining long term relationships with their cas¢ws, many businesses have
changed their strategic focused to emphasize cestoetention (Peng and Wang
2006). Preserving their long term customer relatigps requires that these
businesses measure and appropriately adjust thieeseuality of their customer to

the good service quality. So it is necessary tatiflethe various factors which are

responsible for the service quality of the orgatiira Also the measurement of the
service quality is important as it indicates thedef improvement. There are very
few methods (GTA, Fuzzy-GTA) by which service gtyalmay be measured in

numerical form. In this study, artificial neuraltwerk (ANN) used to measure the

service quality of organization. This technique wamsvhere used earlier for this

purpose, the outcome was cross checked by alreddiing technique i.e. Graph

Theory Approach.
5.3.1 Role of Manufacturing Organization

For more than a decade, supply chain managemenmndraased attention among the
industries for achieving competitive advantage. 8ahthe benefits of supply chain
management, which are predominantly discussed enliterature, include lower

inventory levels (Closs et al 1998, Pagel 1999niStt al 1999, Quinn 2000), better
responsiveness (Lalonde & James 1994, Stank &98l),land lower throughput time
(Stank et al 1999). Some key issues such as ITkemalnt of supply chains, buyer-
supplier relationships, and inventory managemeataarthe core of the supply chain
research and have been given a lot of attentighdrliterature (e.g., Monczka 1996,
Nielson 1998, Bensaou 1999, Pagel 1999, Handfieliéhols 1999, Ballou et al

2000, Handfield et al 2000). There are, howevemesoother issues such as
postponement (Anderson et al 1997, Metz 1998Yudti of major stakeholder of the
supply chain (Ballou et al 2000, Munson et al 20@0p management commitment
(Higginson and Alam 1997), disparity in trading tpars capability (Kwan 1999,

Sohal et al 2001) etc., which influence these dsseies. The literature on supply

chain management has many references about thasesibut lacks in providing
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enough empirical evidence of these relationshipsthier, it is the people who often
talk about supply chain strategies to cope-up Wita ever-changing trends and
expectations of market. Sometimes, the operatibmatl processes involved in a
supply chain are ignored, which results in unexgednefficiencies in the system.
The end goal of any company is a satisfied custontech is a guarantee of repeat
order. The process of locating, obtaining and parting the inputs needed to do this
is the core function of supply chain managementppBu chain design in the

manufacturing industry requires a great deal ofu$oon physical product and a
broader supplier base. The business strategy doesgmatter, if the operations

function can't deliver, its game over. Despite geaf experience with operations
improvement methods such as Lean and Six Sigmay meamufacturers aren’t able
to conduct rapid, integrated operations transfoionatacross a complex production
system. Companies that can rapidly develop higfopaing production systems can
also develop competitive advantage. Today’s suppbins have to be more nimble
than ever before, able to respond quickly to tightést changes in direction, more
global, new products, greater risk of disruptidaster-paced, and more. All while
meeting new demands for lower costs and increaseduptivity in a ferociously

competitive global environment. Manufacturing orgation has investing capacity
for research, development and manufacturing. théstrust, commitment and market
reputation of the manufacturer which motivatesritistor and retailer to invest and
kept inventory. The increasing competition hasemivirms to not only improve their

internal operations, but also focus on integratingir suppliers into overall value

chain processes (Olhager & Prajogo 2012).

5.3.2 Analysis to Measure the Service Quality of leal Organization

Various factors, on which service quality of focajanization depends, are already
identified in chapter 4. It was necessary to uggr@piate technique to measure the
service quality of focal organization. Artificialedral Network (ANN) is used for this
purpose. Following steps were used to measure #mgice quality of focal
organization

1. Design a questionnaire based on identified facfatseady discussed in

chapter 3).
2. Collect the response from the related responddmtsugh survey (already

discussed in chapter 3).
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Check the reliability of data.
Test the data for sufficiency.

Group the related factors.

S e

Use ANN to measure the service quality of focaboigation

The factors identified in table 3.1 used to caltauthe service quality of organization.
All these factors grouped into dimensions and satedsions as shown in fig. 5.10
which shows the criteria of evaluating the servipelity of organization. Here,

service quality of organization depends on two Brdamensions i.e. employers and
employee. Dimension employer divide into six sulmelsions which contains
various factor and dimension employee divide imo sub dimensions containing

various factors.

5.3.2.3 Algorithm for the Construction of ANN Netwak

Following algorithm used during constructing thetwmk (Fig. 5.11) for the

calculation of service quality of organization (&Mandam & Deepa, 2012)

Step 0: for each training input pattern x(y), §to Y. Perform step 1 & 2

Service quality of Organization (X)

Employer (x1)

Employee (x2)

Level (x12s)

8. Management
Leadership (g
9. Product
Development (o)
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Fig.5.10 Criteria of evaluating service quality@fganization

Information Finance (x12) Manufacturing | [Policy (x14)| |Design (xs)| | Transportation | | Development Strategy
(x11) (x13) (x16) (x21) (x22)
1. Information 1. Cost of 1. Lean System 1. Risk 1. Product 1. Delivery (xi61) 1. Training 1. Employee
Sharing (x111) Activity Time (x131) Consideration Design (x1s1) . (x211) Relations (x221)
) (X121) 2. Efficiency (xis2) | [(X141) 2. Logistic (x162)
2. Information 3. Engineer to 2. Procurement | 2. Recycling 2. Safety (x212) 2. Attitude (x222)
Quality (x112) 2. Buy Back ) i X )
v Cont;,ct (x122) proer (i) §°,'\',fgr(|fg;?ng 9 o2 3. Risk 3. Flexibility
3. Material 4. Manufacturing 4' Strategy (1) ¥| [3. Environment Management Range (x223)
Flow 3. Revenue SVStemS'(Xm) 5: Resource Friendly Product (x213)
Information Sharing (x123) 5. Capacity (xss) Utilization (xg) | [(X52) 4. Strategy (xz21)
(x113) 6. Quality of 6. p 145 -
4. Financial Product (xu3e) M rocess " 4. Technology & - Response
4. Traceability Performances 7. Production anagement (%) Organization Flexibility (x22s)
(x124) (x222) Blanni 7. Partners_hlp & (x15¢)
1 anning (xas7) Collaboration 1>
5. Inventory (X147)




Stepl: create pattern unif(hidden layer-1 unit). Weight vector for uniig given by
Wa = x(y)

Step 2: connect the hidden layer -1 unit to theléidlayer -2 unit.

If x(y) belongs to class 1, then connect the hiddger unit z to the hidden layer unit

X1. Otherwise, connect pattern hidden layer ugibzhe hidden layer unit2X

FACTORS
SUB

OUTPUT

- C Tz

HIDDEN LAYERS

Fig. 5.11 ANN Network to calculate the service éyadf Organization
5.3.2.4 Calculation and Results

Service quality of automobile organization can bialated by using ANN. For this
purpose three types of data required, one was ohgtat second was weight vectors or
weightage and third was bias if any. The input AN is kept on O to 1 scale,
weightage is calculated by SPSS 20 and it was asduhat there is no bias. So,
convert all the responses into O to 1 scale. Iptlesent study, the responses were on
1 to 5 point scale, converted into O to 1 scal@iiding them by 5.The algorithm is

as follows:

1. Find the input value for input layer. The averagelue of responses

considered for the same.

2. Find the weightage between input and hidden layesRSS 20 by using

principal component analysis used for this purpose.
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3. Calculate the input for hidden layer -1. (step 2 tre shown in table -5.8)

4. Calculate the input for hidden layer — 2. For thispose value of weightage
for X1 and X% was required which can be calculated by same rdedlsaused
in step 2. (this is shown in Table — 5.9)

5. Calculate the final output of neural network, fdrist purpose value of
weightage for final output X was required. Afterl@ang discussion with
various persons involved in survey, a conclusiane#at the employers have
double the responsibility than the employee as tiese to manage the whole
supply chain i.e. upstream and downstream side.thf8o weightage for
employer was kept double than the employee. Tab%1l0 shows the net
output which indicates that the service qualitpafanization is 9.48.

Table-5.8: Calculation for hidden layer-1
Dimen | Sub Factors Input Value of Weightage for Input value
sions Dimen value for sub
sions X11 | X12 | X13 | X14 | XI5 | X16 | X2L| X22| pio i
X111 0.6 0.150 | -0.077] -0.308 0.479 -0.191 -0.205428. | 0.006
wap |12 071 | 0249 0508| 0225 0.304 0363 0.044 0.2610.103 | 1509753
X113 069 | 0.090| 0.365| -0.168 0555 0.489 0216 9.190.120
X114 067 | 0.376| 0208 0217 0484 0060 0026 0.3140.280
X121 060 | 0508 | -0.20§ -0.309 0.38] 0.096 0.134 22@.| -0.136
X122 0.43 | 0453 | 0561 0.194 -0091 -0.042 -0.085114.| 0.229
X12 [X123 | 050 | 0505| 0278 0076 0307 -0.102 0005 180 -0.196| 0°1248
X124 0.69 | 0423 | 0644 0085 -0.150 0.304 -0.008 11@.| -0.176
X125 053 | 0.166| 0699 0.125 -0.001 0.260 -0.141 044.[ 0.410
X131 0.64 | 0555| 0.339] 0.23§ -0012 -0.024 -0.216.34®| -0.118
X132 051 [ 0639] 0273] 0043 0070 0189 -0303 4.04-0024
X1 X133 052 | 0.803| 0.046] 0.01d 0220 -0257 -0.116 04®.| -0.119
X13 [ X134 | 058 | 0.377| 0384 -0.10p 0355 -0.197 0247 380.| -0.103| 0423
X135 068 | 0.652| 0.119| 0.13§ 0129 -0.228 -0.207 37D.| 0.178
X136 0.73 | 0544 | 0365 -0.134 -0.145 0.098 -0.018.266 | -0.221
X137 0.65 | 0.490| 0483 0.098 -0.307 -0.183 -0.09902D.| 0.266
X141 051 | 0500| -0.16§ 0.398 -0.041 -0.192 -0.187.27@ | -0.046
X142 062 | 0359| 0150 -0.13¢ -0.416 0.108 -0.34228®.| -0.101
X143 061 | 0583 | -0.24§ -0.125 0.347 0.028 0.115 22®.| 0.419
X14 [X144 | 074 | 0.466| 0021] -0.688 -0.138 0039 -0.008.120 | 0.116| 04174
X145 073 | 0569 | -0.005 -0.696 -0.146 0.088 0.042 .01® | -0.003
X146 0.63 | 0.636| 0.013] -0.608 -0.245 -0.058 0.058 02®. | -0.067
X147 0.74 | 0.664| 0224 -022] -0.383 0.048 -0.052010@.| -0.074
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X148 0.65 0.609 | 0.023] -0.296 -0.143 -0.1?8 o.3§o 25D. | 0.128
X149 0.69 0.653| -0.003 0.245 0.005 -0.203 0.308 10®.| -0.076
X151 0.73 0.613| -0.284 0.266 0.08 -0.330 0.106 10D.| -0.179
15 X152 0.65 0.569 | 0.380| 0.294 -0.113 -0.229 0.030 2®.2 0.278 1.10169
X153 0.65 0.703| -0.273 -0.039 -0.006 -0.1f4 0.083.33D | 0.036
X154 0.73 0.622| -0.31§ -0.146 0.087 -0.385 0.019 254. | 0.190
16 X161 0.71 0.466 | -0.362 0.064 0.199 0.047 -0.065 09®.| 0.201 03838
X162 0.77 0.303| 0.009| 0.1459 -02d5 0.252 0.729 ©.190.003
X211 0.61 0.387 | -0.055 0.416 -0278 0.062 0477 2®.d -0.145
X21 | X212 066 | 0415| -0354 0154 0110 0239 -0.107 03@.| 0222| 023724
X213 0.69 0.495| -0.37§ 0.303 -0.063 0.350 -0.14004D.| -0.373
o X221 0.66 0.608| -0.447 0.060 -0238 0.108 -0.28306®.| -0.103
X222 0.60 0512 | -05210 0.333 0.04 0.0587 -0.031 10D.| 0.248
X22 [ X223 058 | 0292 | -0363 -0.072 0128 0565 0030 10D 0232 | 04471
X224 0.62 0.408 | -0.496 0238 -0275 0.367 0.037 19®.| 0.212
X225 0.63 0479 | -0.393 -0.100 0.067 0.335 -0.73916®.| 0.086
Table 5.9: Calculation for hidden layer-2
Dimension Sub Input value for | Value of Weightage for Input value for
dimension| sub dimension X1 X2 dimensions
X11 12.09753 0.628 0.653
X12 0.51248 0.716 0.816
X13 -0.04239 0.926 0.933
X1 9.26
X14 0.41754 0.679 0.804
X15 1.10169 0.367 0.527
X16 0.3838 0.862 0.886
X21 0.37294 0.734 0.822
X2 9.88
X22 0.04471 0.874 0.894
Table-5.10: Calculation for final output
Service quality | Dimensions Input value Value of Net output
of organization for Weightage for
dimension X
X1 9.26 0.666
X 9.48
X2 9.88 0.334

It was required to find the maximum and minimum uealof service quality of
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organization keeping the factors, neutral netwariput value and method of

calculation same to know the status of serviceityuaf organization. Table — 5.11

shows the maximum and minimum value for sub dinmrssi dimensions and final

output.
Table — 5.11: Calculation for maximum and minimum \alues
Sub Maximum| Minimum | ) Maximum| Minimum | Net | Maximum| Minimum
Dimensions
Dimensions Value Value Value Value | Output| Value Value

X11 24.94 -24.94

X12 24.94 -24.94

X13 24.94 -24.94

X1 199.52 -199.52

X14 24.94 -24.94

X15 24.94 | -24.94 X | 399.04 | -399.04
X16 24.94 -24.94

xX21 24.94 -24.94

The proposed method converts the intangible seryizdity into a measuring index

value. The index value of service quality for thrgamization is 9.48 which is a very

low value. Though, results will be different forffdrent organizations and also

depend upon the response of respondents.
5.3.3 Cross Validation of Result

Nowhere ANN was used to calculate the value ofiserguality, so it was necessary

to cross validate the results of ANN by any exiptnethods. The same result may be

find out by using graph theory, an existing, mostely and accepted method,

keeping the input same as used in ANN techniquapksrtheory is a systematic

methodology consisting of digraph representatioatrix representation & permanent

function. The permanent function (PF) is obtainkd Heterminant with a difference

that all negative sign appears in the calculatienreplaced by positive sign. To apply

the graph theory first of all, inheritance and iatgion values have to be found out.

Then the variable permanent matrix (VPM) was pregdor each sub groups and

groups and permanent function was calculated. Tahl@ listed the same mean

values for various factors along with the groupsised in table 5.8 for ANN.

Table - 5.12: Mean values of the factors

X11

X111

X112

X113

X114
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Mean values 0.6 0.71 0.69 0.67

X12 X121 | X122 | X123 | X124 | X125

Mean values 0.6 0.43 0.5 0.69 0.53

X13 X131 | X132 | X133 | X134| X135| X136 X137

Mean values 0.64 0.51 0.52 0.58 0.68 0.73 0J65

X14 X141 | X142 | X143 | X144 | X145| X146 X147X148 | X149
Mean values 0.51 0.62 0.61 0.74 0.73 0.65 0{74 0.6.69
X15 X151 | X152 | X153 | X154

Mean values 0.73 0.65 0.65 0.73

X16 X161 | X162

Mean values 0.71 0.77

X21 X211 | X212 | X213

Mean values 0.61 0.66 0.69

X22 X221 | X222 | X223 | X24 X225

Mean values 0.66 0.6 0.58 0.63 0.62

The inheritance and the interaction values wereutated by the same method as
used by Goyal & Grover (2013) and Gupta & Singhl1@&). To calculate the

inheritance value the eq. 5.1 was used.

Normalized &l uer inheritance value

(Eq.5.1)

Where, M= Mean value of responses for an individaelor

Mmax = Maximum mean value of any factor in the sameugrorable 5.13

gives the inheritance values.

Table - 5.13: Normalized value or Inheritance value

X11 X111 X112 X113 X114

0.85 1.00 0.97 0.94

X12 X121 X122 X123 X124 | X125

0.87 0.62 0.72 1.00 0.77

X13 X131 X132 X133 X134 | X135 | X136 | X137

0.88 0.70 0.71 0.79 0.93 1.00 0.89

X14 X141 X142 X143 X144 | X145 | X146 | X147 | X148 | X149

0.69 0.84 0.82 1.00 0.99 0.85 1.00 0.88 0.93
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X15 X151 X152 X153 X154
1 0.89 0.89 1
X16 X161 X162
0.92 1
X21 X211 X212 X213
0.88 0.96 1
X22 X221 X222 X223 X224 | X225
1 0.91 0.88 0.95 0.94

For interaction values, find the pair wise diffezerof mean of two factors as shown

in table 5.14 to 5.21 which can be considered agl ¥#® various groups. As table no.

5.8 indicates that all the factors of same grouprttasome relations with each other,

same is considered here. For every table inhestaatues are taken from table 5.13

and permanent function (PF) was calculated

Table - 5.14: Pair wise difference for X11 or VPM ér X11(interaction values)

X111 X112 X113 X114
X111 0 -0.11 -0.09 -0.07
X112 0.11 0 0.02 0.04
X113 0.09 -0.02 0 0.02
X114 0.07 -0.04 -0.02 0
PF-X11 =0.75
Table — 5.15:Pair wise difference for X12 or VPM for X12 (interaction values)
X121 X122 X123 X124 X125
X121 0 0.17 0.1 -0.09 0.07
X122 -0.17 0 -0.07 -0.26 -0.1
X123 -0.1 0.07 0 -0.19 -0.03
X124 0.09 0.26 0.19 0 0.16
X125 -0.07 0.1 0.03 -0.16 0
PF-X12 =0.21
Table — 5.16:Pair wise difference for X13 or VPM for X13 (interaction values)
X131 X132 X133 X134 X135 X136 X137
X131 0 0.13 0.12 0.06 -0.04 -0.09 -0.01
X132 -0.13 0 -0.01 -0.07 -0.17 -0.22 -0.14
X133 -0.12 0.01 0 -0.06 -0.16 -0.21 -0.13
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X134 -0.06 0.07 0.06 0 -0.1 -0.15 -0.07
X135 0.04 0.17 0.16 0.1 0 -0.05 0.03
X136 0.09 0.22 0.21 0.15 0.05 0 0.08
X137 0.01 0.14 0.13 0.07 -0.03 -0.08 0
PF-X13 =0.19
Table — 5.17:Pair wise difference for X14 or VPM for X14 (interaction values)
X141 X142 X143 X144 X145 X146 X147 X148 X149
X141 0 -0.11 -0.1 -0.23 -0.22 -0.12 -0.23 -0.14 -0.18
X142 0.11 0 0.01 -0.12 -0.11 -0.01 -0.12 -0.03 -0.07
X143 0.1 -0.01 0 -0.13 -0.12 -0.02 -0.13 -0.04 -0.08
X144 0.23 0.12 0.13 0 0.01 0.11 0 0.09 0.05
X145 0.22 0.11 0.12 -0.01 0 0.1 -0.01 0.08 0.04
X146 0.12 0.01 0.02 -0.11 -0.1 0 -0.11 -0.02 -0.06
X147 0.23 0.12 0.13 0 0.01 0.11 0 0.09 0.05
X148 0.14 0.03 0.04 -0.09 -0.08 0.02 -0.09 0 -0.04
X149 0.18 0.07 0.08 -0.05 -0.04 0.06 -0.05 0.04 0
PF-X14 = 0.18
Table — 5.18:Pair wise difference for X15 or VPM for X15 (interaction values)
X151 X152 X153 X154
X151 0 0.08 0.08 0
X152 -0.08 0 0 -0.08
X153 -0.08 0 0 -0.08
X154 0 0.08 0.08 0
PF-X15 =0.77
Table — 5.19:Pair wise difference for X16 or VPM for X16 (interaction values)
X161 X162
X161 0 -0.06
X162 0.06 0
PF-X16 = 0.92
Table — 5.20:Pair wise difference for X21 or VPM for X21 (interaction values)
X211 X212 X213
X211 0 -0.05 -0.08
X212 0.05 0 -0.03
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X213

0.08

0.03

PF-X21 =0.84

Table — 5.21:Pair wise difference for X22 or VPM for X22 (interaction values)

X221 X222 X223 X224 X225
X221 0 0.06 0.08 0.03 0.04
X222 -0.06 0 0.02 -0.03 -0.02
X223 -0.08 -0.02 0 -0.05 -0.04
X224 -0.03 0.03 0.05 0 0.01
X225 -0.04 0.02 0.04 -0.01 0
PF-X22 =0.72

Now the PF for all the groups were calculated. Nesdations were to calculate the
permanent function for X1 and X2 followed by X. Tah.22 & 5.23 shows the VPM
to calculate the value of PF-X1 and PF-X2. In thielé 5.22 & 5.23, the inheritance
values were the values of permanent functions tted in table 5.14 to table 5.21.
The interaction values were obtained with the félpxpert opinion from automobile
industry and academic. For this purpose, a smainbstorming session was
conducted where experts from the automobile inglusind academia were
participated. Based on the brain storming sesdaile no 17 & 18 prepared and

permanent function was calculated.

Table — 5.22: Matrix to calculate the value of VPMX1

X11 X12 X13 X14 X15 X16
X11 0.75 0.5 0.4 0.6 0.6 0.4
X12 0.5 0.21 0.5 0.3 0.6 0.7
X13 0.5 0.6 0.19 0.5 0.6 0.6
X14 0.2 0.5 0.6 0.18 0.4 0.4
X15 0.5 0.5 0.6 0.5 0.77 0.6
X16 0.4 0.6 0.7 0.4 0.6 0.92
PF-X1 =10.92
Table — 5.23: Matrix to calculate the value of VPMX2
X21 X22
X21 0.84 0.5
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X22 0.5 0.72

PF-X2 =0.85
Once the value of permanent function of X1 and X&swealculated, then the last
iteration was to calculate the value of serviceliquaf distributor. The weightage for
the X1 and X2 was kept same as in table 5.10. Tal#lé discussed the VPM to
calculate the value of service quality of distriirutin this table the inheritance values
were the same as obtained by table 5.22 & 5.23nTgermanent function was
calculated as earlier.

Table — 5.24: Matrix to calculate the value of VPMX

X1 X2
X1 10.92 0.66
X2 0.33 0.85
PF-X = 9.49

The value of service quality of distributor caldeld by graph theory is nearly same as
calculated by ANN technique i.e. 9.48.
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5.4 MEASUREMENT OF DISTRIBUTOR SERVICE QUALITY

Supply chain management has gained much more iatiefior both academician and
practitioners in the past three decades. Supplynamanagement is a big umbrella
under which suppliers of supplier to end userdlagee. The main elements of supply
chain management consist a chain starting fromlgrp organization, distributor,
retailer and end user i.e. customer.tivge to time checks and measures are necessary
to maintain the efficiency and to increase motvatiof every person or any
organization,so recent study focuses on to calculate the sergigdity of the
distributor of a leading two wheeler manufacturindustry of North India, one of the
most important element of supply chain managemetiy actually receives the
product directly from the organization and suppig same to the retailers in small
guantity as and when required. Distributor may &ked as authorized stockiest who
store finish goods inventory because of trust, cament and market reputation of
parent organization and supply the material toilegtaccording to demand (Gupta &
Singh, 2015). In the current competitive world'ssimess model distributor is a key
aspect and therefore, it is very important to ckotise correct distributor for the
business. Therefore a large number of studies Iheesn done for evaluation of

distributors.
5.4.1 Role of Distributor

In the ever-changing industry, distributors playiportant role in the supply chain.
From just-in-time procurement strategies to risknagement, distributors can bring
real value to customers. In today’s economic emvirent, distributors are being
relied on heavily as our customers are more likelyorder smaller volumes of
products on a more frequent basis. Establisheahgattips with distributors provide
for continuity and trust of supply. Wholesalers ayidlistributors the opportunity to
purchase in small quantities or can be relied orspecial orders. Thus, distributors
are not stuck tying up capital in inventory thabherwise might end up being dead
stock. Distributors can also benefit by receivirntgpréer order lead times from
wholesalers, which in turn help them turn prodastér. While competition exists not
only on the organizations but also on the supplgired) organizations are seldom
worked alone and will form a lot of strategic pa&us or align with their suppliers so
as to empower synergy. They will focus on theirecoompetency and outsource the

other business process or form partnership witth etlcer. The main idea is to make
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sure that every party of the supply chain is mdifecient and effective than its
competitors of other supply chains. The performaméethe supply chain is
determined by the achievement of the collaboratibevery party. Every person in
the supply chain is not earning profit till thetlasstomer is paying satisfactory. With
this understanding, every organization in the symplain has to move out all the
obstacles between them and find out a win-win steneéhich emphasis a partnership
relationship. However, most of research works coriog supply chain management
put the emphasis on the aspect of responding timrmes demands by a responsive
strategy in correspondence to the front line dem@isb called real demand), for
example, Dell's Virtual Integration Model (Magrettd998), Benetton and Zara’'s
Quick Response Model (Dapiran, 1992, ChristopherleR004) and the Vendor
Managed Inventory System between P&G and Wal-M¥erdin & Barr 1999,
Waller et al 1999). Actually, the prime goal forele practices is to meet the
customers’ value without sacrificing on inventoryst (Ketzenberg et al 2000), to
shorten the lead time (Lampel & Mintzberg 1996, P& Cooper 1998), and to
alleviate the bullwhip effect (Lee et al 1997). Gequently, improvement in
manufacturer-retailer relationships becomes admttsince Kumar (1996). It seems
that the collaboration between manufacturer andileetis the vital solution to

manage demand uncertainty for having a good sug@in performance.

5.4.2 Analysis to Measure the Service Quality of Biributor

Various factors, on which service quality of distrior depends, are already identified
in chapter 3. It was necessary to use appropratkenique to measure the service
quality of distributor. Fuzzy Graph Theoretic Appohh (FGTA) is used for this
purpose. Following steps were used to measureetivece quality of distributor

1. Design a questionnaire based on identified fac{atseady discussed in

chapter 3).

2. Collect the response from the related responddmtsugh survey (already
discussed in chapter 4).
Check the reliability of data.
Test the data for sufficiency.

Use exploratory factor analysis to group the reldiéetors.

2

Use FGTA to measure the service quality of distabu
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5.4.2.1 Reliability test

Reliability test indicates the consistency of ddtae most common test is to find the
value of Cronbach alpha coefficient. SPSS 20 usedhis purpose which gives the
value of Cronbach alpha coefficient and depictethbie 5.25 as 0.817 which is well

above the satisfactory limiti.e. 0.7 (Nunnaly, 827

Table 5.25: Reliability analysis of DSQ

Service quality measurement Supplier service qualitmeasurement
Value of Cronbaclh 0.817
Finding Quiet good

5.4.2.2 Data sufficiency test

Data sufficiency test is carried out to check tlghtr quantity of data size. KMO
sample of adequacy and significant value testesl dier this purpose. If the value for
KMO is greater than 0.6 and the value for significs less than 0.005 indicate that
data size is sufficient for grouping the variouevant factors. Table 5.26 shows the
results of KMO and significant test.

Table 5.26: KMO and Bartlett's Test for DSQ

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.688

Bartlett's Test of Sphericity Approx. Chi-Square 530.87
Df 190
Sig. 0.000

5.4.2.3 Exploratory factor analysis

To address all the issues of distributor servicalityu(DSQ) in an integrated and

engineering way and for making calculations simgobel easy to understand, all the
factors must be classified in various groups. Faatwlysis by SPSS 20 is used to
group the related factors. The score of factoryammalis shown in table 5.27 and based
on this score the factors identified in table 3ah de grouped into four major sub

groups shown in table 5.28.
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Each of the four sub systems is identified by aar@hical tree (fig. 5.12) to indicate
its contribution towards the DSQ. First of all th@lues of all the groups or level 1

will calculate individually then a cumulative scatDSQ or level 0 will calculate.

Table 5.27:Score of factor analysis

Group No.
Factors
1 2 3 4
Competitive Advantages (CA) 0.327 0.837 0.423
Lead Time (LT) 0.521 0.712
Buy Back Contrac(BB) 0.43¢ 0.38¢ 0.65¢
Logistics(LO) 0.857 0.54: 0.431
Price(PR] 0.76¢ 0.23¢
Financial Performance(FP] 0.59¢ 0.43:
Capacity (CP) 0.235 0.578
Delivery (DL) 0.768 0.589
Quality Data Reporting (QD) 0.598 0.602 0.638
Inventory Level (IL) 0.558 0.798 0.489
Efficiency (EF) 0.25¢ 0.52: 0.62¢
Strategy(ST) 0.78¢ 0.34t 0.541
Time to Markel(TM) 0.4¢ 0.60:
Sales Growtl(SG) 0.54: 0.76t
Traceability (TR) 0.578 0.479
Safety (SF) -0.453 0.627
Profit Sharing (PS) 0.812 -0.192
Attitude (AT) 0.324 0.628
Welfare Activity (WA) 0.41¢ 0.56¢

Table 5.28: Distribution of factors into various sib groups based on table 5.27

Group Factors
No.
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G-1 Traceability | Delivery Strategy Logistics

G-2 Price Profit Sharin¢  Financial Inventory | Capacity

Performances Level

G-3 Competitive| Time to Lead Time Attitude Buy Back| Sales

Advantages| Market Contract | Growth
G-4 Quality Data| Efficiency Safety Welfare

Reporting Activity

Level C Distributor service quality

Level 1 Gl Gz G232 G4

Fig. 5.12 Tree structure of distributor

5.4.2.4 Algorithm for Fuzzy graph theoretic approab

The Fuzzy graph theoretic approach evaluates thpl$ehain performance in terms
of a single numerical index for vague, ambiguoospriecise, noisy or missing input
information. This considered the inheritance effeof factors and their
interdependencies. The various steps in the propagperoach are presented here,

which will help in evaluation process of the distrior service quality.

1. Identify the various factors that affect supply ichaerformance. Different
supply chains may have a different set of factdfecting supply chain
performance depending on the type of supply chientified factors are
discussed in chapter 3.

2. Broadly group these factors (as four groups amadihin table — 5.28 based
on Table 5.27).
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3. Convert all the fuzzy data, which is in linguistic vague or noisy form, in to
fuzzy number and then these fuzzy number convéstdrisp score. Tzeng &

Huang (2011) computed the crisp score based ofolilb&/ing equations

Hona (V) ={y'os y= 1(}

0,otherwis (Eq.5.2)
( ) _|1-y,0=sy<
Hian 1Y, 0,otherwise (Eq.5.3)

The maximum and minimum fuzzy number must be setett such a manner
that they can be automatically fitted into compamiscale. The left and right

score of the fuzzy number is calculated as follows

m (W) = sup{ wa( ¥}

(Eq. 5.4)

He (W) =5“9{ M W(y)} (Eq.5.5)

The total score of eq. 3 & 4 is given as follows
e (W) ={ k(W) +1- 1 (W)} /2
(Eqg. 5.6)

By using eq. 5.2 to 5.6, Tzeng & Huang (2011) core@uhe crisp score
which is shown in table-5.29

4. Calculate the normalized score of the factors (@dhB1). To calculate the
normalized score first of all find the mean valdeesponse for all the factors

individually (Table 5.30) and then following fornau{eq. 5.7) was used

Normalized vau e=l
™ (Eq. 5.7)
Where M= Mean value of responses for an individaelor
Mmax = Maximum mean value of any factor in the sameugroThis
normalized value can be used as inheritance vatwe célculating the

permanent function in graph theory.
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5. Convert all the factors into crisp score of fuzay using the table-5.29. For
getting fuzzy score, find the pair wise differerdenean of two factors for all
the groups as shown in table 5.32. As for groujst fow - the mean value of
traceability is 3.325 and all the values are suhiiradividually from the value
of traceability and similar method was adoptedafibother values.

Then compute the Mean range on 5 point scale nuadiifin for pair wise
difference as shown in table 5.33. The reasorcéonputing the mean range
on 5 point scale is due to getting the responseguettionnaire on 5 point
scale.

Then prepared the table 5.34 with the help of t&bd2 & 5.33. As for group
1, the crisp score for the value of -0.375 of téhE2 will be 0.115 from table
5.33. And similar method was adopted to convertvhlees of group 1, 2, 3

and 4 factors into crisp score.

6. Logically develop the digraphs between the factofsdifferent groups
depending on their interdependencies. The relatbmig/een various factors
are depending upon the responses of industriesrteXpee nodes in the
digraph represent factors while edges represesrtaction among factors. Fig.
5.13 to 5.16 showing the digraphs for factors aiugrl, 2, 3 & 4 respectively
and the values of tables 5.31 can be used forilahee value and the values

of table 5.34 can be used for interactions valuectors.

7. Prepared the permanent matrix with the help ofagigr Find the value of
permanent function for each group factor. The peenafunction is similar to
determinant with a difference that all the negatsign of determinant are

replaced by positive sign.

8. Develop the digraph and performance matrix at greayel by the same
method as explained in steps (6) and (7). Fig. Shbivs the digraph between

various groups.

9. At group level, the permanent value of each grdapter [obtained in step
(7)] provides inheritance of supply chain performaffiactor. The quantitative
value of interactions among factors is obtainednfrdable 5.29 through
proper interpretation by experts. This will formrimemance matrix at group

level.
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10.Find the value of permanent function for the syst@ims is the value of the

distributor service quality index. The performamée distributor can thus be

evaluated based on the above- discussed methodology

Table 5.29: Conversion of fuzzy number into crispsore

Intangible factor Intangible factor meaning Fuzzy Crisp
Number Score
Poor One factor is very less important than the D, 0.115
other
Fair One factor is less important than the other, 2 D 0.295
Good Both factors are equally important 3 D 0.495
Very Good One factor is much important than theepth Dy 0.695
Excellent One factor is very much important tham th Ds 0.895
other
Table 5.30: Mean value of distributor service quaty factors
G1 Traceability Delivery Strategy Logistics
3.325 3.7 3.425 3.525
G2 Price Profit Sharing|Financial Performancesiventory Leve| Capacity
2.925 3.25 4.45 4.425 4.075
Competitive . . . Buy Back]
Time to Market Lead Time Attitude Sales Growth
G3 Advantages Contract
4.175 3.425 4.025 3.575 3.225 3.125
Ga Quality Data Reporting Efficiency Safety Welfare Activity
3.375 3.975 3.275 2.825
Table 5.31: Normalized value of service quality faors (inheritance value)
Gl Traceability Delivery Strategy Logistics
0.90 1.00 0.93 0.95
Financial Inventory
Price Profit Sharing Capacity|
G2 Performances Level
0.66 0.73 1.00 0.99 0.92
Competitive Time to ) ) Buy Back Sales
Lead Time Attitude
G3 Advantages Market Contract| Growth
1.00 0.82 0.96 0.86 0.77 0.75
Quality Data o Welfare
] Efficiency Safety o
G4 Reporting Activity
0.85 1.00 0.82 0.71
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Table 5.32: Pair wise difference between various gups

Factors] TR | DL | ST [ LO PR|PS|FP| IL|CP CA|TM|LT|AT|BB|SG QD|EF|SF|WA
TR 0 [-0.379 0.1] 0.2
DL [0.375 0 [0.2790.175
ST | 01]-0278 0 |-01
LO | 02[-0173 01| O
PR 0 [-0.3281.52§ -15[ -1.15
P< 0.325 0 | -1.2[-1.1750.825
FP 1525 1.2 | 0 |0.0250.375
IL 15 [1.179-0.02§ 0 | 0.35
cP 1.15] 0.829-0.375 -0.35| 0
PR 0 [-0.329-1525] -15 | -1.15] 0
PS 0.325] 0 | -1.2|-1.173-0.825 0.325
FP 1525) 1.2 | 0 | 0.0250.375]1.525
IL 15 [ 11750025 O | 035| 15
CP 1.15| 0.825-0.375/ -0.35| 0 | 1.15
PR 0 [-0.329-1.525) -1.5 | -1.15] ©
QD 0 [-0.6] 0.1] 055
EF 06| 0| 07] 1.15
SF 0.1]-07] 0 [045
WA -0.55-1.158-0.45] 0
Table 5.33: Mean range on 5 point scale modificatioof table 5.32
Fuzzy Mean Range for factors of Crisp Score
Number G-1 G-2 G-3 G-4
Di -0.225t0-0.375 -0.915 to -1.524 -0.63t0-1.05 0.69t0-1.15 0.115
D, -0.075 t0-0.22¢ -0.305 t0-0.91¢ -0.21 to-0.62 -0.23 t0-0.6¢ 0.29¢
D3 -0.075t0 0.07 -0.305 t0 0.30 -0.21 1 0.21 -0.23t0 0.2 0.49¢
D4 0.075t00.22 0.305t0 0.91 0.21t0 0.6 0.23 t0 0.6 0.69¢
Ds 0.225t0 0.375 0.915t0 1.525 0.63t0 1.05 0.6D.16 0.895
Table 5.34: Conversion of table 5.32 in relative iportance with crisp score using
table 5.33(off diagonal element)
Factorsf TR [ DL | ST [ LO PR|PS|FP|IL |CP CA|TM|LT|AT|BB|SG QD|EF|SF|WA
TR | 0 [0.1150.2950.295
DL [0.895 O [0.8940.695
ST [0.6990.114 0 [0.29%
LO [0.6950.2950.695 0
PR 0 [0.2950.1150.1150.115
PS 0.693 0 [0.1150.1150.295
FP 0.8950.895 0 [0.4950.695
IL 0.8950.8950.495 0 |0.694
CP 0.8990.6950.2950.295 0
PR 0 [0.8950.4950.6950.895 0.895
PS 0.115 0 [0.2950.4950.4950.695
FP 0.4950.695 0 [0.6950.8950..895
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IL 0.2950.4950.295 0 |0.6950.695

CcpP 0.1150.4950.1150.295 0 |0.495

PR 0.1150.2950.1150.2950.495 0

QD 0 |0.29%0.4950.695

EF 0.695 0 |0.89%0.895

SF 0.4950.113 0 |0.695

WA 0.2950.1150.29% O

5.4.2.5 General Matrix Representation for Digraph Avproach

Suppose a system contain N factors and repressrdsdggraph. Then most general

matrix which is also known as Variable permanentrimgVPM) is given below

(M1)

S S Ss ... &
Saa & R

VPM =[S Sz S ... Sm (Y
Sm Se Ss S

1

The Variable permanent factor (VPF) for matrix (M4 given by eq. (5.8)

per(H)=[] §
PHRONCEPEI IS
+ZZ%‘4 (SJ §< §+ § k§ jiSI S..

{ZZ%(SJ s)(s 9 "5+ij %( 1$S¢$ 81 188,98 %

(Eqg. 5.8)

The total number of terms are N!, where N is theafdactors. So if the number of
factors is known, then VPM can be constructed daddh be calculated.
5.4.2.6 Digraph for present study

The model of present study has been shown in fi.8nitially digraphs for level 1
will be constructed and their permanent functiofi i calculated. There are four
groups at level 1 i.e. G1, G2, G3 & G4. The figl®Hto 5.16 shows the digraph for

G1, G2, G3 & G4 respectively.
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In fig. 5.13, all four factors of G1 and their inteelations are shown. These
interrelations are based on the discussions witlustty experts. Traceability and
delivery has direct relation with all the factordile strategy and logistic has no

dependency on traceability.

In fig. 5.14, all five factors of G2 and their inteelations are shown. Again these
interrelations are based on the discussions withudtry experts. The price and
financial performances of any product depends dnthel factors. Profit sharing

depends on price and financial performances. lorgrievel depends on the price of
the product and the financial performances and agpdepends on the price, profit

sharing and financial performances.

In fig. 5.15, all six factors of G3 and their intezlations are shown. Again these
interrelations are based on the discussions witlustty experts. Competitive
advantages and attitude depend on all the factdide time to market depends on
two factor i.e. competitive advantages and attitudsad time depends on attitude,
sales growth and competitive advantages. Buy bankact depends on sales growth
and competitive advantages and sales growth dependattitude and buy back

contract.

In fig. 5.16, all four factors of G4 and their inteelations are shown. These
interrelations are based on the discussions wittustry experts. Quality data
reporting depends on rest three factors, safetyertdp on efficiency and welfare

activities and welfare activities depends on safety

i

Fig. 513 Digraph of group 1 factors
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The VPM for all the groups are given below. Theeritance values in the matrices
(M2, M3, M4 & M5) can be put from table 5.31, whillee interaction value can be
put from table 5.34 for matrices (M2, M3, M4 & MEgspectively.

VPM for group 1 factors

TR DL ST LO

n
W
%)
%)

TR

VPM-G1= oL |S, S, S, S, M
st |0 S, S, S,
Lo o S, S S

2)

The inheritance i.e. diagonal values can be takem table 5.31 and interaction i.e.

off diagonal values can be taken from table 5.84/BM for group 1 factors is

TR DL ST LO
TR 0.9 0.115 0.295 0.295
VPM-Gl= p. |0.895 10 0.895 0.695
ST 0 0.115 0.93 0.295
Lo 0 0.295 0.695 0.95

VPF - G1=1.52

VPM for group 2 factors
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PR PS FP IL CP

PR (S S S % %

PS
VPM — G2 = S1% S35 0 o0 (M

FP 1Sy S § 2 %
cpP S51 %2 %3 0 %
3)

The inheritance i.e. diagonal values can be takem table 5.31 and interaction i.e.

off diagonal values can be taken from table 5.84/BM for group 2 factors is

PR PS FP IL CP

-

PR (066 0295 0.115 0.115 0.1}

PS 0695 073 0115 g 0
VPM - G2 =

FP |0.895 0895 1.0 0.495 0.69

IL 0.895 0 0.495 0.99 0

CP 10895 0.895 0.295 0 0.92/
VPF-G2=1.84
VPM for group 3 factors

CA TM LT AT BB SG

A (S, S, S, S, S. S,
™ |S, S, 0 S, 0 0
VPM-G3=1IT [S, 0 S, S, O S, M
AT S, S, Su S, Si S
BB |S, 0 0 0 S S,
s \o 0o 0 s, S, S

4)

The inheritance i.e. diagonal values can be takem table 5.31 and interaction i.e.

off diagonal values can be taken from table 5.84/BM for group 3 factors
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CA ™ LT AT BB SG
CA 1.0 0.895 0.495 0.695 0.895 0.895
™ |0.115 0.82 0 0.495 0 0
VPM —-G3=1LT | 0.495 0 0.96 0.695 0 0.895
AT |0.295 0.495 0.295 0.86 0.695 0.695
BB | 0.115 0 0 0 0.77 0.495
SG 0 0 0 0.295 0.495 0.75

VPF - G3 =2.49

VPM for group 4 factors

Qb EF SF WA

ab Sl 512 513 514

VPM-G4=¢e¢ |0 S, 0 O (M
SF 0 32 3 534
wa \0 0 S, S,

5)

The inheritance i.e. diagonal values can be tat@an table 5.31 and interaction i.e.

off diagonal values can be taken from table 5.84/BM for group 4 factors

Qb EF SF WA
ap (0.85 0.295 0.495 0.695
VPM — G4 = &F 0 1.0 0 0

SF 0 0.115 0.82 0.695
WA 0 0 0.295 0.71

VPF — G4 = 0.67

Now the digraph for level 0 or DSQ (Fig.5.12) cam fwrepared and shown in fig.
5.17. All the four groups i.e. G1, G2, G3 and G4 mterrelated to each other and
depend on each other. Therefore, diagraph is madéis way. The Variable

permanent matrix (VPM) for DSQ is given in matrM@&). The inheritance values are
the values of VPF of G1, G2, G3 & G4 while the ratgion values are taken by the

discussion of industry expert from table 5.29
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G1 G2 G3 G4
Gl 1.52 0.295 0.495 0.295
VPM—-D=G2 |0.695 1.84 0.495 0.295 M
G3 |0.495 0495 249 0.495
G4 10.695 0.695 0.495 0.67

6)

'VPF -D=9.34

Fig. 5.17 Schematic Representation of distributor factors

The result shows that the actual value of servieality index of distributor is 9.34.
This result is for a leading two wheeler manufaairsupply chain of North India.
Though, with the help of above discussed procedhee service quality for any

organization can be calculated.

For maximum value

Gl G2 G3 G4
Gl 1.52 0.895 0.895 0.895
VPM-D=G2 |0.895 1.84 0.895 0.895
G3 |0.895 0.895 249 0.895

G4 10.895 0.895 0.895 0.67

PF =31.87
For minimum value

G1 G2 G3 G4
G1 1.52 0.115 0.115 0.115
VPM-D=G2 |0.115 1.84 0.115 0.115
G3 |0.115 0.115 2.49 0.115

G4 |0.115 0.115 0.115 0.67
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PF = 4.89
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5.5MEASUREMENT OF RETAILER SERVICE QUALITY

Retailer is that driver who really and directly éacthe demand & reaction of
customer. So feedback of retailer is very much irgmt. Though reputation &
service quality of retailer is very much importéot customer but quality of product

is also matter.
5.5.1 Role of Retailer

To effectively deliver customer satisfaction, howevdominant retailers perform
significant roles in providing the right producthenever and wherever customers
want them. The closest to the end-customers aresthders providing the link to the
manufacturers and suppliers products. A dominatailee acts as aleader and
therefore directly or indirectly affects other pdmy inthe chain including the
manufacturers. This will discuss how retailers duae the supply chain and its vital
leadership roles in order to achieve its ultimatalgof customer satisfaction. The
discussion focuses on dominant retailer’s rolesyeher, similar roles are also played
by other dominant players in the supply chain, sashmanufacturers or suppliers.
Suppliers and manufacturers here are defined agpbieeam players where retailers’
products are coming from. Both these players aseiaed to deliver goods to the
retailers and maybe used interchangeably. Thetateibegins with a definition of a
retailer in the supply chain. Then, a short disicussf how position of power in the
industry is achieved by a retailer with exampleshef dominant retailers in a number
of leading industries. This will be followed by scussion of the significant roles of a
dominant retailer in the supply chain: leading tbempetition, value creation,
stimulant of innovation, and price setter. Comparagempt to change their ways of
doing business to find out new approaches to custaminternationalization and
consolidation of retailing turned traditional rétadustry upside down. Fast and
efficient operational models and new technolog@sstantly challenge retailers. The
term supply chain management is relatively newhim literature, appearing first in
1982. Supply chain is a set of institutions thatve® goods from the point of
production to the point of consumption. Retailisgthe last step in a supply chain.
Successful managing of supply chain will achievgniicant savings and increased
customer satisfaction. Retailing is responsibleniatching the individual demands of

the consumer with quantities of supplies producgdibge range of manufacturers.

128



Supply chain management is to consider only stigdadlg important suppliers in the
value chain. Retailers cannot perform their role supply chain without close
interaction with other functions of supply chainor@panies in the retail industry
resort to supply chain management to counter thmeasing uncertainty and
complexity of the marketplace and competitive ditrato reduce inventory in the
entire value chain. Efficient managing of retailstgpoply chain should support the
satisfaction of end-users requirements. Retailgysraie at the point closest to
customers therefore are in best position to ansiweeguestions when, where and how
customers want particular product. Supply chain agament in retail industry is a

challenge to implement and practice.
5.5.2 Analysis to measure the service quality of taler

All the factors, which are responsible for the gsrwguality of retailer, are already
identified and defined in chapter 3. Fuzzy Grapledretic Approach (FGTA) is used
to measure the service quality of retailer. Follogvsteps were used to measure the
service quality of retailer

1. Design a questionnaire based on identified fac{aiseady discussed in

chapter 3).

2. Collect the response from the related responddmtsugh survey (already
discussed in chapter 3).
Check the reliability of data.
Test the data for sufficiency.

Use exploratory factor analysis to group the reldaetors.

AR T

Use FGTA to measure the service quality of distabu
5.5.2.1 Reliability Test

The value of Cronbach alpha coefficient is caladato know the reliability of the
data. SPSS 20 is used for this purpose which dgikesvalue of Cronbach alpha
coefficient in table 5.35 as 0.871 which is welbab the satisfactory limit i.e. 0.7
(Nunnaly, 1978).

Table 5.35: Reliability analysis of RSQ

Service quality measurement Supplier service qualtmeasurement
Value of Cronbach 0.871
Finding Quiet good
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5.5.2.2 Data Sufficiency Test

Data sufficiency test is carried out to check tightr quantity of data size. KMO
sample of adequacy and significant value testesl dier this purpose. If the value for
KMO is greater than 0.6 and the value for significs less than 0.005 indicate that
data size is sufficient for grouping the varioukevant factors. Table 5.36 shows the
results of KMO and significant test.

Table — 5.36: KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.758
Bartlett's Test of Sphericity Approx. Chi-Square 536.374
Df 213
Sig. 0.000

5.5.2.3 Exploratory factor analysis

To address all the issues of retailer service gugdiRSQ) in an integrated and
engineering way and for making calculations simgael easy to understand, all the
factors must be classified in various groups. Haatwlysis by SPSS 20 is used to
group the related factors. The score of factoryaisis shown in table 5.37 and based
on this score all the factors responsible for R$dgntified in chapter 3) can be

grouped into four major sub groups shown in tabB85

Table 5.37: Score of factor Analysis

Group No.
Factors
1 2 3 4
Competitive Advantages (CA 0.827| 0.523
Lead Time (LT) 0.521 0.772
Buy Back Contract (BB) 0.485 0.695
Logistics (LO) 0.767 0.543
Price (PR) 0.674 0.234
Financial Performances (FP) 0.646 | 0.432
Capacity (CP) 0.235 0.578
Delivery (DL) 0.678 0.589
Quality Data Reporting (QD) 0.60 | 0.738
Inventory Level (IL) 0.748 0.489
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Efficiency (EF) 0.354 0.613| 0.684
Strategy (ST) 0.659 0.541
Time to Market (TM) 0.549 0.653

Sales Growth (SG) 0.533 0.865
Traceability (TR) 0.618 0.479

Profit Sharing (PS) 0.722

Attitude (AT) 0.324 0.782

Table 5.38: Groupism of RSQ factors

Group No| Factors
G1 Traceability [ Delivery Strategy Logistics
) ] ) Financial )
G2 Price Profit Sharing Inventory Level Capacity
Performances

Competitive|
G3 Time to MarketBuy Back Contract Sales Growth

Advantages

Quality Data o ) ]
G4 ] Efficiency Lead Time Attitude

Reporting

5.5.2.4Algorithm for Fuzzy graph theoretic approach

The Fuzzy graph theoretic approach is used to atalihe performance in terms of a
single numerical index for vague, ambiguous, Im{g&cnoisy or missing input
their

information.

interdependencies. The various steps in the prapapgroach are presented here,

This considered the

inheritance effeof factors and

which will help in evaluation process of the retaservice quality.

1. Identify the various factors that affect the seevipiality of retailer. Identified

factors are discussed in chapter 3.

2. Broadly group these factors (as four groups amaédhin table 5.38 based on

Table 5.37).

3. Convert all the fuzzy data, which is in linguistic vague or noisy form, in to

fuzzy number and then these fuzzy number convéstdrisp score. Tzeng &

Huang (2011) computed the crisp score based ordhations 5.2 to 5.8nd
depicted in table 5.29
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4. Calculate the normalized score of the factors (@dH0). To calculate the
normalized score first of all find the mean valdeesponse for all the factors

individually (Table 5.39) and then equation 5.7 wasd

Normalized vlu e= M

max

(Eq. 5.7)
Where M= Mean value of responses for an individaelor

Mmax = Maximum mean value of any factor in the sameugroThis
normalized value can be used as inheritance vatue célculating the

permanent function in graph theory.

5. Convert all the factors into crisp score of fuzay using the table 5.29. For
getting fuzzy score, find the pair wise differemdanean of two factors for all
the groups as shown in table 5.41. As for groujpst fow - the mean value of
traceability is 3 and all the values are subtradividually from the value of
traceability and similar method was adopted foo#iler values.

Then compute the Mean range on 5 point scale noadiibn for pair wise
difference as shown in table 5.42. The reasorcdonputing the mean range
on 5 point scale is due to getting the responseguestionnaire on 5 point
scale.

Then prepare thiable 5.43 with the help of table 5.41 & 5.42. As §group 1,
the crisp score for the value of -0.72 of tablel5will be 0.115 from table
5.42. And similar method was adopted to convertvleies of group 1, 2, 3

and 4 factors into crisp score.

6. Logically develop the digraphs between the factofsdifferent groups
depending on their interdependencies. The relatbmig/een various factors
are depending upon the responses of industriesrteXpee nodes in the
digraph represent factors while edges represeertaiction among factors. Fig.
5.18 to 5.21 depicts the digraph for factors ofugrd, 2, 3 & 4 respectively
and the values of tables 5.40 can be used forimahee value and the values

of table 5.43 can be used for interactions valuectors.

7. Prepared the permanent matrix with the help ofagigr Find the value of

permanent function for each group factor. The paenafunction is similar to
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determinant with a difference that all the negatbign of determinant are

replaced by positive sign.

8. Develop the digraph and performance matrix at greeyel by the same
method as explained in steps (6) and (7). Fig.St®#vs the digraph between
various groups.

9. At group level, the permanent value of each grdapter [obtained in step
(7)] provides inheritance of supply chain performamfactor. The quantitative
value of interactions among factors is obtainednfrdable 5.29 through
proper interpretation by experts. This will formripemance matrix at group
level.

Table 5.39: Mean value of Retailer service qualityactors
Traceability Delivery Strategy Logistics
Gl 3 3.72 3.06 3.72
Financial Inventory
Price Profit Sharing Capacity
G2 Performances Level
2.52 2.56 3.06 3.06 3.14
Competitive Time to
Buy Back Contract| Sales Growth
G3 Advantages Market
3.24 2.92 2.3 2.92
Quality Data
) Efficiency Lead Time Attitude
G4 Reporting
2.54 3.08 3.6 3.72
Table 5.40: Inheritance value
G Traceability Delivery Strategy Logistics
1
0.81 1 0.82 1
Financial
Price Profit Sharing Inventory Level| Capacity
G2 Performances
0.8 0.82 0.97 0.97 1
Competitive Time to
Buy Back Contract Sales Growth
G3 Advantages Market
1 0.93 0.73 0.93
Quiality Data o ] )
G4 . Efficiency Lead Time Attitude
Reporting
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0.68 0.83 0.97 1
Table 5.41: Pair wise difference between varioasigs
Factors] TR [ DL | ST [ LO | PR | PS | FP | IL | CP [ CA | ™ | BB | SG | QD | EF | LT |AT
TR 0 |[-0.72/-0.06|-0.72
DL 0.72 0 0.66] 0.72
ST 0.06| -0.66 0O |-0.66
LO 0.72| -0.72 0.66 0
PR 0 -0.04| -0.54| -0.54| -0.62
P< 0.04 0 -0.5| -0.5| -0.58
FP 0.54| 0.5 0 0 -0.0IF
IL 054| 05 0 0| -0.08
CP 0.62 | 0.58( 0.0§ 0.0SI! 0
CA 0 0.32| 0.94| 0.37
™ 032 0 0.62 0
BB -0.94| -0.62 0 -0.62
SG 032 0 0.62 0
QD 0 [-0.54]-1.06]-1.18
EF 0.54 0 | -0.52-0.64
LT 1.06 | 0.52] 0 |-0.12
AT 1.18 | 0.64| 0.12 0
10.Find the value of permanent function for the systéims is the value of the
distributor service quality index. The performamdea distributor can thus be
evaluated based on the above- discussed methodology
Table 5.42: Mean range on 5 point scale modificatioof table 5.29
Fuzzy Mean Range for group Crisp
Number Score
G1 G2 G3 G4
D1 -0.432 10 -0.72 -0.372t0 -0.62 -0.564t0 -0.94 .768 to -1.18 0.115
D, -0.152t0 0.432| -0.124to0-0.372 -0.188 to -0.564.236 to -0.708 0.295
Ds -0.152t0 0.152| -0.124t00.124 -0.188t0 0.188 .2361t0 0.236 0.495
D4 0.152 to 0.432 0.124t0 0.372 0.188 to 0.564 0ta35B708 0.695
Ds 0.432t00.72 0.372t0 0.62 0.564 t0 0.94 0.7081® 0.895

Table 5.43: Conversion of pair wise difference witlerisp score using table 5.42

|Fact0rs|TR|DL|ST|LO|PR|PS|FP|IL |CP|CA|TM |BB|SG|QD|EF|LT|AT|
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5.5.2.5 General matrix representation for digraph @proach

per(B)=[] $
DDESHCEPEI S
+ZZ%‘4 (SJ §< §+ § k§ jiSI S..

{ZZ%(SJ s)(s 9 "5+ij %( 1SiS¢ $ 81 1859 S %

VPM for group 1 factors
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TR

VPM-G1= bDL

ST

LO

VPM for group1 factor is

TR
VPM-G1= bDL
ST

LO
=1.198

TR
0.81

0.895

TR DL ST
S, S, S,
S, S, S,
Sy S, S,
Si S, S.

DL ST
0.115 0.495
1 0.895

0.495 0.115 0.82
0.895 0.495 0.895

VPM for group 2 factors

PR
PS

VPM - G2 =

3)

FP
IL
CcP

PR PS FP

S S %
S10% 93
S10 % 0§
Siu 0 S

S1 % S8

VPM for group 2 factors

PR

PS
VPM - G2 =

FP

IL

cP
=2.30

PR
0.80
0.495
0.895
0.895
0.895

PS FP
0.495 0.115
0.82 0.115
0.895 0.97

0o 0495
0.895 0.495

VPM for group 3 factors

CA
VPM -G3=T™m
BB
SG

4)

CA

1

S

21

31

0

TM BB SG

S, 0 5,
S, Su Su
0 5 3
0 S

VPM for group 3 factors

LO
514
524
534
54
LO
0.115
0.495
0.115
1
IL cP
%% %
0 0
U %
s, 0
o S
L cP
0.115 0.1}
0 0
0.495 0.4
0.97 0
o 1

(Ea. 2)

(Eq.

(Eq.
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CA ™ BB SG
CA 1 0.695 0 0.695
VPM—-G3=TM |0.295 0.93 0.895 0.495
BB |0.115 0 0.73 0.115

sG 0 0 0.895 0.93

=1.056

VPM for group 4 factors

Qb Sl 512 513 0
VPM —G4 = EF S, S5 O (Eq.
LT S, S S,
AT 541 542 543 4
5)
VPM for group 4 factors
Qb EF LT AT

ap ( 0.68 0.295 0.115 0
VPM —G4 = £F 0 0.83 0.295 0

LT 0 0.695 0.97 0.495

At (0.895 0.695 0.495 1

=0.975

5.5.2.6 Digraph for present study

Gl Sl 512 513 514

VPM-R=G2 |S, S, S, S, (Eq. 6)
G3 S31 532 53 534
Ga s, S, S, S
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Gl

Gl (1.198
VPM-R=G2 | 0.695
G3 |0.495
G4 1|0.695
=7.11
Maximum Value
Gl
Gl (1.198
VPM—-R=G2 |0.895
G3 |0.895
G4 (0.895
PF = 25.26
Minimum Value
Gl
Gl (1.198
VPM-R=G2 |0.115
G3 |0.115
G4 (0.115

PF=2.99

G2
0.295
2.30
0.495
0.695

G2
0.895
2.30
0.895
0.895

G2
0.115
2.30
0.115
0.115

G3
0.495
0.495
1.056
0.495

G3
0.895
0.895
1.056
0.895

G3
0.115
0.115
1.056
0.115

G4
0.295
0.295
0.495
0.975

G4
0.895
0.895
0.895
0.975

G4
0.115
0.115
0.115
0.975
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5.6 MEASUREMENT OF CUSTOMER SERVICE QUALITY

Customer plays an important role in the performasiceupply chain (Lummus et al
2001). Customer is the king of market and he decgeod or bad and the future of
any organization. He is the main driving force. Rgbn & Malhotra (2005) found

that integration with customer is an important gicacof supply chain management.
5.6.1 Role of Customer

Customer is the main driving force of the markee Hecides the future of the
organization. The customer service management gsoie the firm's face to the
customer. It provides the single source of custom&rmation, such as product
availability, shipping dates and order status. Riea¢ information is provided to the
customer through interfaces with the firm’s funo8p such as manufacturing and
logistics. Whetheit is the age of the “new consumer”, the experience engnar the
era of post-modernism, it is clear that there haenba significant shift in most
market-places. Fuelled by increasing market fragatem, the desire to consume
“experiences” and increased market literacy, coressnare becoming increasingly
discerning. It would be convenient to dismiss thésa “marketing problem” and to
ignore the logistics implications; but such fundamaé shifts in consumer behavior
and the demand creation patterns they cause mustaddeessed by equally
fundamental shifts in the way that demand is felil This has significant
implications for supply chain management. It is€ito understand the needs of the
end-customer and to align supply chain strategyindebnd-customer needs in the

market-place.

When all the drivers work together for a specifiargose, create a working
environment which is known as supply chain managemavironment.There are

many factors which affect the environment of thepy chain management. In the
next section an effort has been done to identifytimgse factors which affects the
supply chain management environment. It gives asigit to the relations,
responsibilities, functional approaches etc. and #ee sights of supply chain

management.

5.6.2 Analysis to Measure the Service Quality of Gtiomer

Various factors, on which service quality of cuseyrdepends, are already identified

in chapter 3. It was necessary to use appropretbnique to measure the service
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quality of customer. Fuzzy Graph Theoretic Approd€iGTA) is used for this
purpose. Following steps were used to measureettvece quality of distributor

1. Design a questionnaire based on identified fac{aiseady discussed in

chapter 3).

2. Collect the response from the related responddmtsugh survey (already
discussed in chapter 4).
Check the reliability of data.
Test the data for sufficiency.

Use exploratory factor analysis to group the reldietors.

2

Use FGTA to measure the service quality of distabu
5.6.2.1 Reliability Test

Reliability test is to check the consistency ofadathe most common test is to find
the value of Cronbach alpha coefficient. SPSS 2l der this purpose which gives
the value of Cronbach alpha coefficient shown inlgeb.44 as 0.876 which is well

above the satisfactory limiti.e. 0.7 (Nunnaly, 897

Table 5.44: Reliability analysis of CSQ

Service quality measurement Supplier service qualitmeasurement
Value of Cronbaclx 0.876
Finding Quiet good

5.6.2.2 Data Sufficiency Test

Data sufficiency test is carried out to check tlghtr quantity of data size. KMO

sample of adequacy and significant value testesl dger this purpose. If the value for
KMO is greater than 0.6 and the value for significs less than 0.005 indicate that
data size is sufficient for grouping the varioukevant factors. Table 5.45 shows the

results of KMO and significant test.

Table — 5.45: KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.798
Bartlett's Test of Sphericity Approx. Chi-Square 576.417
Df 193
Sig. 0.000

5.6.2.3 Exploratory Factor Analysis
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To address all the issues of customer service tqu@liSQ) in an integrated and

engineering way and for making calculations simgohel easy to understand, all the
factors must be classified in various groups. Haatwlysis by SPSS 20 is used to
group the related factors. The score of factoryamais shown in table 5.46 and based
on this score all the factors responsible for C&Q lbe grouped into four major sub

groups shown in table 5.47.

Table 5.46: Score of factor analysis for CSQ

Group No.
Factors
1 2 3
Customer Focus 0.836 0.635
Customer Satisfaction 0.743 0.585
Customer Responsiveness 0.735 0.619
Customer Relationship Management| 0.654
Quality of Product 0.632
Order Fulfillment 0.658
Faster Response Time 0.628
Delivery 0.837 | 0.548
Society Perceptions 0.412 0.834
Traceability 0.764
Technology and Organization 0.644
Buy Back Contract 0.628
Environmental Friendly Product 0.746
Cost 0.782

Table 5.47: Groupism of factors of CSQ from table 5.46

Group No. FACTORS
Customer
Customer Customer Customer Quiality of
Gl Relationship
Focus Satisfaction | Responsiveness Product
Management
G2 Order Faster Delivery Traceability
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Fulfillment |Response Time

Technology [Environmental
Society Buy Back
G3 and Friendly Cost
Perceptions Contract
Organization Product

5.5.2.4Algorithm for Fuzzy Graph Theoretic Approach

The Fuzzy graph theoretic approach is used to atalihe performance in terms of a
single numerical index for vague, ambiguous, imig&cnoisy or missing input
information. This considered the inheritance effeof factors and their
interdependencies. The various steps in the prapapgroach are presented here,

which will help in evaluation process of the retaervice quality.

1. Identify the various factors that affect the seevipuality of retailer. Identified
factors are discussed in chapter 3.

2. Broadly group these factors (as three groups aredd in table 5.46 based on
Table 5.45).

3. Convert all the fuzzy data, which is in linguistic vague or noisy form, in to
fuzzy number and then these fuzzy number convéstdrisp score. Tzeng &
Huang (2011) computed the crisp score based ortiega®.2 to 5.6 which is

shown in table 5.29.

4. Calculate the normalized score of the factors (@dH9). To calculate the
normalized score first of all find the mean valdeasponse for all the factors

individually (Table 5.48) and then following fornauwvas used

M

Normalized vlu e=

max
(Eq. 5.7)
Where M= Mean value of responses for an individaeior
Mmax = Maximum mean value of any factor in the sameugroThis
normalized value can be used as inheritance vatue célculating the

permanent function in graph theory.

5. Convert all the factors into crisp score of fuzay using the table 5.29. For
getting fuzzy score, find the pair wise differermdenean of two factors for all

the groups as shown in table 5.50. As for groupst fow - the mean value of
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customer focus is 3.41 and all the values are aabtndividually from the
value of customer focus and similar method was tatbfor all other values.
Then compute the Mean range on 5 point scale noadiidn for pair wise
difference as shown in table 5.51. The reasorcdonputing the mean range
on 5 point scale is due to getting the responseguestionnaire on 5 point
scale.

Then prepared the table 5.52 with the help of t&bb® & 5.51. As for group
1, the crisp score for the value of 0.36 of tahE05will be 0.695 from table
5.51. And similar method was adopted to convertvtaes of group 1, 2 and

3 factors into crisp score.

6. Logically develop the digraphs between the factofsdifferent groups
depending on their interdependencies. The relatimig/een various factors
are depending upon the responses of industriesrteXpee nodes in the
digraph represent factors while edges represeattaation among factors. Fig.
5.23, 5.24 & 5.25 shows the digraph for factorgm@up 1, 2 & 3 respectively
and the values of tables 5.49 can be used forimahee value and the values

of table 5.52 can be used for interactions valuectors.

7. Prepared the permanent matrix with the help ofagigr Find the value of
permanent function for each group factor. The paenafunction is similar to
determinant with a difference that all the negatbign of determinant are

replaced by positive sign.

8. Develop the digraph and performance matrix at gréeyel by the same
method as explained in steps (6) and (7). Fig. Stfws the digraph between

various groups.

9. At group level, the permanent value of each grdapter [obtained in step
(7)] provides inheritance of supply chain performafactor. The quantitative
value of interactions among factors is obtainednfrdable 5.29 through
proper interpretation by experts. This will formrfpemance matrix at group

level.

Find the value of permanent function for the systérhis is the value of the
distributor service quality index. The performancg a distributor can thus be

evaluated based on the above- discussed methodology
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Table 5.48: Mean value of customer service qualitiactors

Customer Customer Customer Cus_tomer_ Quality
Gl . . . Relationship of
Focus Satisfaction | Responsiveness
Management Product
341 341 3.05 2.78 3.32
Order Faster . .
G2 Fulfillment Response Time Delivery Traceability
3.63 3.20 3.24 3.63
Technology | Environmental .
. Society
G3 and Friendly . Buy Back Contract Cost
o Perceptions
Organization Product
3.34 3.39 3.34 3.39 3.51
Table 5.49: Normalized value of service quality faors (inheritance value)
Customer Quality
Customer Customer Customer ] )
Gl ) ) ) Relationship of
Focus Satisfaction | Responsiveness
Management Product
1 1 0.894 0.815 0.974
Order Faster ) -
G2 ] ) Delivery Traceability
Fulfillment Response Time
1 0.882 0.893 1
Technology | Environmental )
) Society
G3 and Friendly ) Buy Back Contract Cost
o Perceptions
Organization Product
0.952 0.967 0.952 0.967 1
Table 5.50: Pair wise difference between various groups of CSQ
Factors | CF CS| CR| CRM QP OF| FR]r DL| TR Tq EFIP SF B|B 0 d
CF 0 0 036 063 | 0.09
Cs 0 0 036| 063 0.09
CR -0.36 0 027 | 027
0.36
CRM | -0.63 | - 027 0 -0.64
0.63
QP -0.09 027 | 064 | ©
0.09
OF 0 043 | 039] 0
FRT - 0
0.43 0.04 | 0.43
DL - 0.04 | 0
0.39 0.39
TR 0 043 | 039] 0
TO 0 |-o.05|o | |
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0.05 | 0.17
EFP 0.05 | 0 0 0.12
0.05
SP 0 005 | 0
0.05 | 0.17
BB 0.05 | 0 005 0
0.12
co 017 | -0.12| 017| 012 ©
Table 5.51: Mean range on 5 point scale for modifation of table 5.50
Fuzzy Mean Range for factors of Crisp Score
Number G-1 G-2 G-3
D: -0.384 t0-0.64 -0.238 t0-0.4< -0.102 to-0.17 0.11¢
D2 -0.128 t0 -0.384 | -0.046 to -0.238 -0.034 t0 -0.102 0.295
Ds -0.128 t0 0.128 -0.046 to 0.046 -0.034t00.034  498%.
D4 0.128t0 0.384 0.046 to 0.238 0.034 to 0.102 0.695
Ds 0.384 to 0.64 0.238t0 0.43 0.102 to 0.1 0.895

Table 5.52: Conversion of table 5.50 in relative iportance with crisp score using table

5.51

Factors

CF

CS

CR CRM

QP

OF |FRT ‘DL ‘TR

TO |EFP ‘SP

‘BB ‘co

CF

0.495

0.695 | 0.895

0.495

cs

0.495

0.695 | 0.895

0.495

CR

0.295

0.295

0 0.695

0.295

CRM

0.115

0.115

0.295 | O

0.115

QP

0.495

0.495

0.695 | 0.895

OF

FRT

DL

TR

0 0.895

0.895 | 0.495

0.115 | O

0.495 | 0.115

0.115 | 0.495

0 0.115

0.495 | 0.895

0.895 | 0

TO

EFP

SP

BB

co

0 0.295 | 0.495

0.295

0.115

0.695 | O 0.295

0.495

0.895

0.495 | 0.695 | O

0.295

0.115

0.695 | 0.495 | 0.695

0.115

0.895 | 0.115 | 0.895

0.895

5.6.2.5 General matrix representation for digrapbpreach
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Fig.5.25 Digraph of group 3 factors

/\

Fig. 5.26 Digraph of CSQ groups

Fig.5.24 Digraph of group 2 factors

CF CS CR CRM QI

CF (R R, R R R
CS |[Rix R Ry R, 0
CR IR, R, R R, R
CRM R, R, Ry R R
QP Ry R, Ry R, R

VPF-GL=
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CF CS CR CRM QP
CF 1 049 0.695 0.895 0.49
CS (0495 1 069 089 O

VPM -GlL=
CR ]0.295 0.295 0.894 0.695 0.2
CRM |0.115 0.115 0.295 0.815 0.1
QP (0.495 0.495 0.695 0.895 0.9
=4.63

For group 2 factors

OF FRT DL TR

OF (R 0 Ry R,
VPF-G2=FRT | RR1 R Re3

R2
DL |Ry R, R O
TR R: R. Rs R

Putting the values

OF FRT DL TR

OF 1 0 0895 0.49
VPM-G2=FRT |0.115 0.882 0.495 0.11

DL |0.115 0.495 0893 O

TR (0.495 0.495 089 1

PF =1.67
For group 3 factors

TO EFP SP BB ((

0 (R R, Rs R R
vpM_ca-EFP |0 R Ry 0 R

SP 10 0 R R, R
BB |0 0 R; R Rs
colo o 0 0 R

PUTTING THE Values

148



TO EFP SP BB CcO
TO (0.952 0.295 0.495 0.295 0.1
EFP 0 0967 0295 0 0.89

VPM-G3=
SP 0 0 0.952 0.295 0.11
BB 0 0 0.695 0.967 0.11
(6{0)] 0 0 0 0 1
PF=1.04
Digraph for CSQ
Gl G2 G3
Gl
G2 |G, C G,
G3 |\c, C, G3
PUTTING THE VALUES
Gl G2 G3

G
VPF-CSQ=

1 (463 0.495 0.49
2 10495 167 0.49

G3 (0495 0495 1.0

PF=10.08

Maximum value

Gl G2 G3

G
VPM - CSQ= _

1 (463 0.895 0.89
2 1089 1.67 0.89

G3 | 0.895 0.895 1.0

PF=15.35

Minimum Value.
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Gl G2 G3
1 (463 0.115 0.11
2 10115 167 0.11
G3 |0.115 0.115 1.0

G
VPM - CSQ=

PF = 8.1415

5.7 CONCLUSION

Various techniques used to measure the servicatyjadldifferent drivers. GTA is
used to measure the service quality of supplietevANN is used for organization.
There is no literature available which shows theasneement of service quality by
ANN. So the results are cross checked by FGTA uReshows that the index value
of ANN and FGTA is same. FGTA is used to measure $krvice quality of

distributor, retailer and customer.
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CHAPTER-VI

ASSESSING SERVICE QUALITY OF SUPPLY CHAIN

6.1 INTRODUCTION

The assessment of service quality of supply chairery important aspect. It is quiet
important to indicate that world’s most successiuyanizations are putting more
efforts to improve and assess the service qualithar supply chain as they knows
very well that success of any organization dep@emdhe service delivered. It helps in
reducing the cost and increasing the customerfaetiisn. Service quality will need to
exceed the customer's needs and expectations. dlf@ving are the objectives

addressed in this chapter

1. Development of model established the relation betwservice quality of
supplier, organization, distributor, retailer antstomer with service quality of
supply chain

2. Assess the service quality of supply chain in maciwiring sector.

In this chapter, initially there is a discussiorr f&ervice quality of supply chain
followed by development of a model. In the nexttise; assessment of service
quality of supply chain takes place. Graph theoragiproach is used for this purpose.
Actual, minimum and maximum values of service gyabf supply chain to be find

out. Finally, the value of service quality convestsa 100 point scale.
6.2 SERVICE QUALITY OF SUPPLY CHAIN

Service quality of supply chain comprises the oNeralex value for the service
quality of complete supply chain i.e. collectiveose of service quality of supplier,
organization, distributor, retailer and customezrv&e quality begins with the focal
organization and spread upstream and downstreanth®ycommitment of top

management.

The index values of service quality of differenivdrs have already computed in
chapter 5. Various techniques used for this purpdbke supplier service quality was
computed by using GTA while the service qualityoofjanization was computed by

ANN. FGTA was used to find the value of service lgyaf distributor, retailer and
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customer. Fig. 6.1 shows a conceptual model linkiregservice quality of supplier,

organization, distributor, retailer and customeséovice quality of supply chain.

SERVICE
QUALITY OF
SUPPLIEF

SERVICE
QUALITY OF
CUSTOMEF

SERVICE
QUALITY OF
SUPPLY CHAIN

SERVICE

QUALITY OF
RETAILER

SERVICE
QUALITY OF
ORGANIZATION

SERVICE
QUALITY OF
DISTRIBUTOR

Fig. 6.1 Service quality of supply chain

6.3 DEVELOPMENT OF MODEL FOR SERVICE QUALITY OF SUP PLY
CHAIN

Fig. 6.2 shows a detailed model of service qualitgupply chain with all the drivers.
This figure shows that the considered supply chene five drivers i.e. supplier,
organization, distributor, retailer and customehne Tproducts flow from supplier to
customer through organization, distributor andiletavhile money flows in opposite
manner. Supplier and organization are termed adragms supply chain while
distributor, retailer and customer are termed asndtream supply chain. There is
direct and frequently feedback between supplier anwdanization, between
organization and distributor, between distributod aetailer, between retailer and
customer. Sometimes customer gives its feed baadfistwibutor and organization

directly. Also retailer shares its feedback to aigation direct and occasionally.

6.4 MEASUREMENT OF SERVICE QUALITY OF SUPPLY CHAIN
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Service and various activities involved in provaglithe service are perishable and
multifunctional in nature. During the time of sew®iproviding, certain minimum
requirements are expected which are better knownseawice quality. The
measurement of service quality is become an utimgsdrtant issue when it is used in
context with supply chain. Though the concept afvise quality is almost four
decade old but the study of service quality in $gghain (especially in the field of
manufacturing) needs more attention of researcRe&sent study concentrated on the
same issue. The considered supply chain is a lgaso wheeler manufacturing
supply chain of North India. Different drivers dfiet supply chain have already
identified along with the various factor affectitigir service quality. The assessment
of service quality of drivers individual has alrgadone in chapter 5 and given in
table 6.1. Now the service quality of entire supghain has to be assessed with the
help of graph theoretic approach.

Table 6.1: Service quality index for individual driver

Sr.No. | Service Quality of Different Drivers | Service Qualiyy Index
1 Supplier service quality 0.264
2 Organization service quality 9.48
3 Distributor service quality 9.34
4 Retailer service quality 7.11
5 Customer service quality 10.08

< MONEY FLOW
e |

’

NN

»
SUPPLIER  [¢ ORGANIZATION o DISTRIBUTOR »| RETAILER [*3] CUSTOMER

»
L

<—| Upstream Supply |—> <—| Downstream Supply Chain I

PRODUCT FLOW >

-3 Direct and frequently feed back
----% Direct and occasionally feed back

v

Fig. 6.2 Model of Service quality in Supply Chain

6.3.1 Algorithm of Graph Theoretic Approach
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The graph theoretic approach used here to evaldhéeservice quality of supply

chain in terms of a single numerical index. Thiket into consideration the

inheritance effect of factors and their interdepmmaes. The algorithm of the

proposed approach is presented here.

1.

First of all, assess the service quality indexnafividual drivers of the supply
chain with the help of various techniques. Table ghows the index value of
service quality of different driver of the considdr supply chain which
assessed in chapter 5.

Develop a digraph between the various drivers ppbluchain depending on
their interdependencies (Figure 6.3 and 6.4). Thdea in the digraph
represent drivers while edges represent interacimiong drivers. Fig. 6.3
showing the digraph from organization perspectivelevfig. 6.4 showing the

digraph from customer perspective.

Develop the variable permanent matrix (VPM) withagbnal elements
representing inheritances and the off diagonal el representing

interactions among them.

The numerical values for inheritance elements heesame value shown in
table 6.1 while the numerical values for interaasicelements are taken from
the literature and with the help of experts as #weyglobal in nature and does

not vary from industry to industry.

Find the value of VPM which is known as permanemniction (PF), which can
be obtained in a similar manner as determinant witlly difference that all the
negative signs of determinant are replaced by ipessign. This is the index

value of the service quality of supply chain.

The performance of any supply chain can thus bduated based on the
above discussed methodology. The interdependeaciedeveloped with the
help of literature and expert opinion from auton®lndustry and academic.
A small brain storming session was conducted whexperts from the

automobile industry and academia participated.

SUPPLIER DISTRIUBTOR

A A
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DISTRIUBTOR

SUPPLIER

A A

CUSTOMER

A 4 A

ORGANIZATION[® RETAILER

A 4

Fig. 6.4 Digraph of manufacturing SCM from custorperspective

6.3.2 Variable Permanent Matrix Representation

Variable permanent matrix used to find the valueseivice quality of supply chain
give its one to one representation. This is a 5X&rix (M-6.1) and considers the

present of all five drivers as attributes. M-6.higeneral matrix for this case.

S O D R C
S(S g 0 § O
S, S S S § W6.1)
0S, S S 0
R0 S, S § &
cls, 8. 5 5 8

@)
VPM - SC=
D

Inheritance values are not global in nature. Theeitance values are considered

from table 6.1. M-6.2 is the matrix after puttitgtinheritance values.
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S O D R C
S (0264 S, O S, O
S, 948 S5 S 0§
0 S, 934 S, O
o S, S, 711 S

S S S S 1008 (M-6.2)

VPM - SC=

O 1w O O

A brainstorming session was conducted with academdhindustry expert to assign
the interaction values. Interaction value may deeafrom table 6.2. M-6.3 is the
matrix after placing the interaction values.

Table -6.2: Interaction values of attributes

Dependency effect of attribute ‘j on| Assigned value of the
attribute 1’ attributes (Sjj)

Very weak 0.1

Weak 0.2

Medium 0.3

Strong 0.4

Very strong 0.5

S O D R C
S (0264 04 0.1 01 0.1

O 03 948 04 03 05
VPM - SC=

D 01 04 934 05 03

R 01 02 04 7.11 05

C 01 02 03 04 10.0¢

(M-6.3)
Permanent function for the matrix M-6.3 is
PF = 1804.98

The actual value of service quality seems verynggaand does not provide any
information till it is guarded by minimum and maxim values. To find the
maximum value, interaction values of attributes hes maximum while to find the

minimum value, interaction values must be minimatrix M-6.4 is used to find
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the maximum value of service quality of supply chaihile matrix M-6.5 is used to

find the minimum value of service quality of supplyain.

For Maximum Value

S O D R C
S (0264 05 05 05 0.5

O 05 948 05 05 05
VPM - SC=

D 05 05 934 05 05

R 0.5 05 05 711 0.5

C 05 05 05 0.5 10.0f (M-6.4)
PF =2368.32
For Minimum Value

S (@) D R C

S (0264 01 01 0.1 0.2

O 0.1 948 01 01 O0.1
VPM - SC=

D 0.1 01 934 01 01

R 01 01 01 7.11 0.1

C 0.1 01 0.1 0.1 10.0f (M-6.5)
PF =1706.29

6.5 CONVERSION OF SERVICE QUALITY VALUE INTO INDEX VALUE

The actual value of service quality calculated ent®n 6.4 seems very strange and
does not provide any information. So, it is guartgdaninimum and maximum values

but still it seems to look very peculiar. The besthod to memorize and understand
this value is the conversion of this value froman rstandard scale to a 100 point

standard scale. This can be done in same mantiegrmsometer calibrates.

Minimum Value = 1706.29 ~ 1706 (Considered as Q@b point scale)
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Maximum Value = 2368.32 ~ 2368 (Considered as X00a® point scale)
Difference between maximum and minimum values =82BB06 = 662
These 662 points will distribute among 100 poimisstandard scale.
Every 1 point on 100 scale = 662/100 = 6.62 poir§Q

Actual value of SQ of SC = 1804.98 ~ 1805

Value on 100 point standard scale = (1805-1706)/6.64.95

Or it is better to say that considered supply chais only 14.95% service quality
6.6 CONCLUSION

In this chapter an attempt has been made to findtheu service quality of supply

chain in a single numerical value with the helgrefjuently used approach i.e. graph
theoretic approach. The actual, minimum and maximafues are also computed to
know the status of service quality of considergapduchain. Further these values are
transferred on a 100 point scale to understan@m#té existing status of the service

quality of supply chain.
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CHAPTER-VII

ASSESSMENT OF SUPPLY CHAIN PERFORRMANCE
INDICATORS

7.1 INTRODUCTION

A supply chain is a system of organizations, peogkrhnology, activities,

information and resources involved in moving a piidor service from supplier to
end user. Supply chain is a big umbrella which cewuppliers of supplier to end
users. Supply Chain is a continuous chain, withtite terminal ends being the
primary supplier, and the end user. It is the chiad includes within itself, in context
of a product/service, the sourcing of raw mateiitsl,processing, giving it to final

shape, storage, transportation, sale, purchaséredly consumption. In nutshell, it is
an unbroken chain of activities and interventiomet tstarts from its constituent raw
material and moving it to the final consumer.

Today, in the era of intense competition and gliaa#ébn, organizations want to
sustain the customer, striving to develop the ltarg relationship with its upstream
as well as downstream. Also organizations feelsenpessure from customer side
due to requirement of high quality of product ardvice, use of latest technology and
incorporate of latest features in the product ay \atractive price. So researchers
agree that performance measurement or effectivéorp@ance measurement can
facilitates the better understanding among the lgugain members.

In spite of having the need for measurement ofgoerénce of supply chain, very few
studies are available. In the present study, thesssnent of supply chain performance
indicators is carried out. The relevant data watected through survey from the

customers of a two wheeler automobile supply chain.
7.2 SUPPLY CHAIN PERFORMANCE INDICATORS

The important supply chain performance indicatarisich have been studied in this

research, are service quality, customer satisfaet@ customer loyalty.
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7.2.1 SERVICE QUALITY

Service quality may be defined as set of thoseviies which must be performed to
satisfy the existing and new customers. The mamlahind to provide good service
quality is to increase customer satisfaction whichturn increases the customer

loyalty.
7.2.2 CUSTOMER SATISFACTION

Customer satisfaction may be defined as the degfrsatisfaction provided by selling
the goods or service and measured by customertyoiyalterms of the number of
repeat order. Customer satisfaction is a measureowf the product and services
provided by the company meets the expectation @& ¢stomer. Customer
satisfaction plays an important role for the suscasd survival of a firm. Over the
period of time, customer satisfaction has been asedne of the key to predict the
customer behavior. Kotler (1994) clearly stated thestomer satisfaction is the only
key of customer retention. Christopher & Martin 949 stated that there are three
elements of customer satisfaction such as pre actios satisfaction, transaction

satisfaction and post transaction satisfactionséhegements are depict in fig. 7.1
Pre transaction satisfaction

The satisfaction, which customer feels in pre t@atien phase or before the delivery
of products or services. This may be due to goadotner service policy in written

form, education and training to the customer anebigtesigning of the systems etc.
Transaction satisfaction

The satisfaction, which customer feels during taatisn phase or during the delivery
of products or services. This may be due to comenitnto fulfill the order at right
time, proper demo of product or services, good Wenaduring transaction period,

product substitute etc.
Post transaction satisfaction.

The satisfaction, which customer feels after tlmgaction or after the delivery of

products or services. This may be due to timelyalfetion and commissioning,
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frequently feedback about the product or serviceely attending the complaints and

claims, proper training to customer etc.

Customer satisfaction is a multidimensional concegtich includes employee
competence, employer promise, reliability, produgtnovation, qualitative
manufacturing systems, value for money, safety ahgsical convenience. A
customer becomes satisfied customer only due t@ddsl experience with service
providers. Table 7.1 depicts the differences betwservice quality and customer

satisfaction.

Table 7.1: Service quality Vs customer satisfactio

SERVICE QUALITY CUSTOMER SATISFACTION

Expectation of quality is based on ideals. Custorsatisfaction judgment can be
formed by a large number of non qualjty

issues.

Quality perceptions do not require angatisfaction judgment requires experience

experience with the service provider | with service provider.

Good service quality leads to customeéfigh customer satisfaction leads |[to

satisfaction customer loyalty.

POST
TRANSACTION
SATISFACTION

TRANSACTION
SATISFACTION

PRE TRANSACTION SATISFACTION

Fig. 7.1 Elements of satisfaction
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7.2.3 Customer Loyalty

Customer loyalty is a tendency of customer to préfe products or services of one
brand over the others. This may be due to functisatisfaction due to product or
service, performance satisfaction, user friendifety etc. customer loyalty increases
the customer base and reduce the expanses onisidigestnd marketing. Customer
loyalty can be defined as repeat purchase andirggehe products or service of same
company to others without personal interest. Ta@blediscussed that customer loyalty
is the outcome of customer satisfaction. Loyal @ungrs do not want to change the
company for small financial benefits and purchaseremas compared to other
customers. It is well known proverb that a loyaktouner is better than ten new

customers.
7.3 DEVELOPEMENT OF QUESTIONNAIRE

Chapter 4 presents the research methodology inl ddtang with the details of
guestionnaire development for measurement of sergigality in supply chain for
different drivers. The same method and guidelinesrewused to draft the
guestionnaire for measuring the performance of lsuppain indicators. All the
questions designed were close ended questions i&ad five point scale was used
for the responses where 1 represent the least tengoand 5 represent the most
important. The targeted respondents were the cws®nof a two wheeler

manufacturing organization of North India.
7.4 DEVELOPMENT OF MODEL

A model has been developed to understand the oesdtips between the supplier
service quality, organization service quality, digitor service quality, retailer

service quality, customer service quality, custosaisfaction and customer loyalty.

Supplier Service
Quality

Organization
Service Quality

Distributor Service Customer

lity of Customer
SerVice Quahty Qua Ity 0 Satisfaction Loyalty
Supply Chain

Retailer Service
Quality




Fig. 7.2 depicts the relation between service ¢uakustomer satisfaction and

customer loyalty.
7.5 ANALYSIS OF MODEL

Fig. 7.2 depicts the model developed while fig. depicts the structural model to
understand the relationships between service guHlithe different drivers, customer
satisfaction and customer loyalty. This model islgred by AMOS 20 to find the

customer satisfaction and customer loyalty.

Fig. 7.3 CFA model for measuring customer satigfacind customer loyalty

7.4.1 Reliability test

Reliability is assessed by internal consistencyhoetwhich reflects equivalence,
homogeneity and inter correlation of the items used measure. The measurement

of Cronbach alpha coefficient is the value of faliy. Output of this analysis is
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provided by SPSS 20 and indicates the high reiiglof data as the value of alpha is
more than 0.7 (Cronin and Taylor 1992) and is depgi table 7.2

Table 7.2: Reliability analysis of supply chain pelormance indicators

Reliability measurement

Supply chain performance idicators

Value ofa

0.904

Findings

Meritorious

7.4.2 Data Sufficiency Test

Data sufficiency test is a measure to check whetiresample size (144 in this case)

is quantitatively adequate or not. KMO and Baresit of sphericity are used for this

purpose. The score of KMO and Barlett is provideéSRRSS 20 and is depicted in table

7.3. The KMO value above 0.6 is considered sigaificand indicates adequacy of

sample size.
Table 7.3: KMO and Barlett test of sphericity
KMO Measure of Sample of Adequacy 0.819
Barlett's Test of Sphericity Approx. Chi-square 222
Df 231
Sig. 0.000

7.4.2 Confirmatory Factor Analysis

CFA confirms the factor structure by testing theofi CFA model. CFA model is run
by using AMOS 20. Based on the methodology of Swieander et al (2002) and
Beinstock et al (1997), the model fit was examiriBable 7.4 depicts the key model

fit indices for the model

Table 7.4: Key fit indices for the model

Sr. no. Index Accepted Range| Actual Valug
1 Goodness of fit indices (GFI) >0.9 0.921
2 The adjusted goodness of fit indices (AGFI) >0.9 0.902
3 Root mean squared residual (RMR) <0.05 0.048
4 Root mean square error of approximation (RMSEA) <0.10 0.09
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5 Normed fit indices (NFI) >0.9 0.912
6 Non normed fit indices (NNFI) >0.9 0.921
7 Comparative fit index (CFlI) >0.9 0.923
8 Incremental fit index (IFI) >0.9 0.918

All the values are within the range which clearisoypdes the validation of CFA
model. The customer satisfaction and customer tpyaere 48.75 % and 29.68%

which was found to be significant.
7.6 CONCLUSION

This chapter covered the detail analysis of datgpsformance indicators covering
various assessments viz. reliability, data sufficieand CFA. Further the detailed
structural analysis on the conceptual model is @issented in this chapter. The
results clearly indicate that service quality issifiwely linked with customer

satisfaction and customer satisfaction is posigiVieked with customer loyalty.
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CHAPTER VIII SUMMARY AND
CONCLUSION

8.1 INTRODUCTION
Service quality is a main concern which can beteidlas development in service
industries and it is an integral part of compamategy. Increased pressure on
organizations due to global competition forcesdiganizations to think and improve
the service quality.
Service quality word introduced by Buzell in 1978t It gains momentum after the
pioneer work of Gronroos (1984) and Parasuramaal €1985, 1988). Since then
numerous article and researches have been publishetious reputed journals, but
the topic is still under considerable for researdeyelopment and debate by
practitioners, academician and researchers.
This research was focused to find the service tyuali already established supply
chain through questionnaire survey. An automobiknufiacturing supply chain of
North India was selected for this purpose. The dhrobjective of this study was to
measure the service quality of supply chain anéxamine the impact of service
quality attributes on customer satisfaction andtamsr loyalty. The following
specific objectives were identified:

1. Study the available literature

2. ldentified the various attributes and variable

3. Develop valid set of tools to distribute the fastorto smaller group

4. Develop valid set of tools to evaluate the serguality of different drivers of

supply chain i.e. supplier, organization, distrdoytretailer and customer.

o

Develop a valid tool to evaluate the service qualftsupply chain

6. ldentify the supply chain performance indicatoes service quality, customer

satisfaction and customer loyalty.

7. Evaluate the customer satisfaction and customeitiny
In order to achieve these objectives, a detailed fatused review of relevant
literature has been done. Based on this revieviterfiture, an understanding of the
role of service quality in supply chain has beemetigped. Detailed questionnaire
were designed to know the responses and surveys warducted to know the

feedback. Majority of responses collected persgratid using snow ball sampling
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method. The collected data was analyzed througiowsitools and the results were
validates as per the guidelines proposed by varesesarchers time to time.

This chapter summarizes the work done in this rekealong with contribution of the
researcher. Implication of this research also dised in following section. This
chapter will close with enumerating the limitaticarsd scope for further work.

8.2 SUMMARY OF WORK DONE

The brief discussion of the work done in this resleas as under:

1. An in-depth literature survey was carried out tentify the various attributes
and variables. The literature used was from 19730®5. Also there was a
healthy and many round discussions with industrpeets to identify the
variables and attributes. As an outcome of survay @discussion, total 100
factors (variables and attributes) were identifoed of which only five factors
were recommended by industry experts. The comflkdtés prepared in the
relevant sections and it is expected that thiswilitbe useful for researchers
and practitioners of this field.

2. Based on the discussion and literature, all theofaavere divided for various
drivers.

3. Questionnaires were designed and surveys were ctawuo collect the
responses.

4. Snow ball sampling was used to reached the resptside

5. Data was analyzed through various techniques ingduckeliability test, data
sufficiency test, EFA using SPSS 20.

6. The service quality for different drivers was ewdtd through different
MADM techniques including graph theoretic approactificial neural
network, and fuzzy graph theoretic approach.

7. A model was developed and the service quality ppsuchain was evaluated
through graph theoretic approach.

8. A model was derived showing the relation of serviopaality, customer
satisfaction and customer loyalty and testing tiations between them using
AMOS 20.

8.3 CONTRIBUTION OF THE RESEARCH
This research has a modest contribution to invatigervice quality attributes in
supply chain of manufacturing industries. The majmtributions of this research are

elaborated in this section.
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First, an extensive review of literature has beedentaken. A comprehensive list of
bibliography from 1975 to 2015 dealing with varioaspects of service quality,
supply chain and manufacturing industries has Ipeepared.

Second, the research comes out with 100 factorscandeptual model that link all
the drivers of supply chain. A comprehensive lisalbthe factors has been prepared
for each driver of considered supply chain.

Third, various MADM techniques have been identifiadd used to evaluate the
service quality of different drivers of supply chai

Fourth, the present work highlighted the systematiddy to evaluate the service
quality in supply chain in manufacturing industriegndian context.

Fifth, the research comes out with a conceptual @ndloht links service quality,
customer satisfaction and customer loyalty in thenuofiacturing supply chain and
empirically validated it. The frame work suggestedhis research extends Heskett et
al.’s (1994) “putting the service profit chain t@sk” frame work in manufacturing
supply chain domain.

8.4  IMPLICATIONS OF THE RESEARCH

This study was focused on identifying the factotsoh affect the service quality in
manufacturing supply chain. The insight achievedy mz implemented for
managerial as well as academia perspective, whiay mecome important leads for
future research and discussions in this area.

8.4.1 Managerial Implications

This research may provide the several implicatifmmspractitioners. Some of them
are discussed as under:

1. The study identified the upstream and downstreapplguchain and their
relations. Also this study identified various fast@esponsible for service
quality for different drivers. So, managers maycbasidered this study as
a bench mark for factors identifications and arpeexed to use this study
for identifying the various factors for their upsam and downstream
trading partners.

2. In this study, various MADM techniques were use@valuate the service
quality of different drivers of supply chain. Soanagers are expected to
use this study for evaluating the service qualityheir organization and

can compare with this study.
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3. Managers can be used this study for continuous umniegsand monitoring
the service quality of their upstream and downstrgartners. Further the
service quality rating can be used for tradingnerselection.

4. The linkage of service quality, customer satistattand customer loyalty
can be viewed as very important drivers for sucaésany supply chain.
As this study indicates that service quality letmustomer satisfaction
and customer satisfaction leads to customer loy8&lty managers are also
expected to use this study to increase the custmyeity.

In short, most of the conceptual developments f thsearch could be meaningful
used in the organizations. So, this study has gasiderable amount of practical
values.

8.4.2 Implications for Academia

This study also provides significant implicatiors ficademicians, which may also
become the directions for future research

1. This study identified 100 factors responsible fervice quality in supply
chain, indicates the use of this study.

2. The compilation of research papers from 1975 tcb20t service quality
will help academician in their researches.

3. The present research has attempted to evaluasethiee quality based on
all five drivers.

4. The present work evaluates the service qualityupiply chain based on
tangible and intangible factors both.

Further, similar studies may be done on servicdityuasing the factors, methods of
evaluations of this research.
8.5 LIMITATIONS OF PRESENT WORK
Though lots of efforts have been made in this netework to evaluate the service
guality of supply chain in Indian manufacturing plypchain, but this research is not
free from the limitations. The limitations of theegent work are as follows:
1. Though large number of factor has been consideoedeValuation, some
external factors like legal, political etc. not satered.
2. Factors for this study have been identified from #vailable literature which
published in various reputed journals. There am@nchs that more research

articles can be cited which are not included ingtesent research.
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3. This study is based on the collection of data whthopinion of experts, hence
there is a chance of biasing.
4. The data collection is for manufacturing supplyioha
5. This study used survey method which was restrittedlorth India. While
application of this methodology in other regionsynchange the predict result
of this study.
8.6 CONCLUSIONS FROM THE RESEARCH
In this research, an attempt was made to studyeaatlate the service quality in
supply chain. Service quality is a main concersupply chain and provides a useful
framework to explore consequences of service qudbr both upstream and
downstream the chain and reports a strong signifiea
The present research is an attempt to understancbla and need of service quality
in developing country like India. It become moreligl® when consider in
manufacturing industries. The results of the stuelyeal that service quality at all
drivers of supply chain can be used to improvebilgness performance.
A detailed literature review and healthy discussianith academia and industry
experts help to identify the factors which werepmssible for service quality of
different drivers. The detail of these factorsigcdssed in chapter 4.
The methodology adopted for developing the differscales in this research is
primarily based on Cronin & Taylor's (1992) work &ERVPERF scale. The scale
used in this research is five point Likert scalaie§tlionnaires were designed to
evaluate the service quality of all five driversugplier, organization, distributor,
retailer and customer) of supply chain. This is firet research exploring the
attributes and variables of service quality in dymhain for all five drivers.
The data collected for this research is limitedQBM supply chain in India, a
developing country. The data analyzed by variousDWAtechniques like GTA,
ANN and FGTA. ANN is used first time for evaluatiof service quality so, the
results was cross checked by FGTA. However tharfgedare consistent with those
obtained in more developed countries for servicetose The results are not only
interesting but also significant. OEMs are less berin India and most of them are
owned by foreigner. The results suggest that sergielity is one of the important
aspect for supply chain and important for custosaisfaction which in turn affect

the customer loyalty.
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The study and analysis of assessment and modefisgreice quality for different
drivers in supply chain highlights that focal orgamion have to focus not only on its
own service quality but also service quality of tpam and downstream partners.
The focus on singular link may not represent thestio perspective.

Service quality is a continuous journey to orgatmds success and will act as an
essential step in enhancement of supply chain nesneut initiatives.

8.7SCOPE FOR FUTURE RESEARCH

There are always chances of improvements in everk w research. Following are

the expected scope for future work:

1. The data collection approach used in the presemystvas snow ball
sampling method, other sampling methods may betaddjer the same
purpose.

2. As Few MADM techniques were used to evaluate theice quality in
present study, some other technique may be usdbdd@ame purpose.

3. This study was restricted to Northern region ofidn®ther region of India
may be considered for the same study.

4. Some more number of factors may be identified farhedrives of supply
chain.

5. The considered supply chain in this study was matufing supply chain,

others supply chains may be considered.
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YMCA UNIVERSITY OF SCIENCE & TECHNOLOGY
FARIDABAD — 121006, INDIA
Department of Mechanical Engineering

Subject : Interview Schedule on Service Quality in Manufacturing
Supply Chain

Purpose : Measure the Service Quality of manufacturing Supply Chains
Research Supervisor(s) : Dr. Vikram Singh

Dear Respondent,

Greetings from YMCAUST
Faridabad!
The purpose of this survey is to find out what you think about issues related to Service
Quality and Supply Chain Management in your esteemed organization. We recognise
that manufacturing firms often have a significant different set of business factors and
resources than service firms. Rating a practice as “low” in importance does not in any
way suggest poor management. Your answers may reflect unique business factors or
resources constraints in your company. In fact, there is no company, large or small, that
extensively implements all of the practices of Service Quality. Please answer the
questions as completely and honestly as possible. This should not take more than 30
minutes of your time. We will be indebted to you for your valuable time and assure that
the information collected during this survey will be used for research purpose only.
All responses will be held in strictest confidence. NO INDIVIDUAL FIRM DATA WILL
BE MADE AVAILABLE TO ANY PERSON OR ORGANISATION AT ANY TIME. By
participating in this research, respondents are giving consent to the use of data for
scientific research purposes.
This questionnaire consists of following sections:

Section-l deals with issues related to demographic information.

Section-ll deals with issues related to service quality of supplier.

Section-lll deals with issues related to service quality of organization.

Section-IV deals with issues related to service quality of distributor.

Section-V deals with issues related to service quality of retailer.

Section-VI deals with issues related to service quality of customer.

Section-VI deals with issues related to service quality, customer satisfaction and

loyalty.
Since this is pure academic work, your earliest response will be highly appreciated.
Thanks & best regards,
Sincerely,

(Tarun Kumar Gupta)

Research Scholar (Registration No.: YMCAUST/2010/Ph33)
Department of Mechanical Engineering

YMCA UST Faridabad — 121006.
tarunguptal976@yahoo.com, +91-9968420084

191



General Demographic Information

Name Of OrZanNiZatioN: ......ccceeveeerceieireenneeenciereesssesssseseessssssssssssses

© 0 N o v A w NoR

10.

Product of organization: ........c.cccceeeeeeeiececeece e

Name of respondent: ........ccoceeeveeecieinineineee e e

sex. M [ ] F[ ]

EAUCATION vttt e s sttt e e
DeESIZNAtION .oivviiiit e e e s
DepartmMent ... e e
g o 1= =] o ol =N

Name the component of SCM for which response is made

1 ] L1 ]

Supplier Organization Dealer Retailer
Annual Turnover of the above component

More than 100 Cr.
75- 100 Cr.
50-75Cr.
25-50Cr.

1-25Cr.

IR

Less Than 1 Cr.

[ ]

Customer
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RESPONSE SHEET TO MEASURE THE SERVICE QUALITY OF
SUPPLIER

Directions:

» Please rate the degree/level/extent of performahgeur suppliers (general
perception about majority of suppliers) by respagdito the following
guestions.

» Pleaseencircle one of the numbers [1] to [5] to express your \@ew

Scale [1] Very Low [2] Low [3] Medium [4] High [5] VeryHigh
Suppliers’ Service Quality i.e. Organization’s Assesment of Performance of its
Suppliers

Q. No. | Questions

1 How long the relationship supplier wants to ke organization?

What is the extent of latest Technology beinglusesupplier?

How good a supplier fulfill order quantitativedyd qualitatively?

How much prompt response to the problems/ Query?

What is the level of secrecy maintained by thgpar?

To what extent supplier fulfills his commitmentgopply the material
quantity wise, quality wise, pricewise and timely?

To what extent supplier fulfilling the specifigdality of product?

To what extent the manufacturing systems of tipplser are certified?

© [O|N] O (O~ |W|N

What is the extent of using strategy of businesdetw alliances and
partnership?

To what extent supplier fulfills the terms & condits for purchasing raw
10 material & machines for manufacturing the prodyetcified quality of
product?

11 To what extent supplier delivers the productises at right time?

12 To what extent supplier delivers the productises in right quality?

13 To what extent supplier delivers the productises in right quantity?

14 To what extent the supplier is accommodative ofvinying demands ¢
specifications of the product?

To what extent tt supplier adjust the cost of the product dependpan

15 the variation of input cost?

16 What is the cost of time elapsed in operatipns¢ess?

17 What is the extent of utilization of resources &lade at supplier's
disposal?

How extent the supplier is maintaining the frequeotcsupplying the

18 quality data & reports?

19 What is the financial condition of supplier?

20 What is the extent of inventory maintained by thp@ier in order to fulfill
the requirement of organization?

What is theextent to which the supplier is putting in effetigeduce the

21 waste at all levels?

22 To what level supplier is using safety standards

23 What is the level of attitude/ behavior of sugx3

24 What is the extent of doing the welfare actiayysupplier?
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RESPONSE SHEET TO MEASURE THE SERVICE QUALITY OF
ORGANIZATION

Directions:

* Please rate the degree/level/extent of performahgeur Focal organization
(general perception about organization) by respundio the following
guestions.

» Pleaseencircle one of the numbers [1] to [5] to express your \@ew

Scale [1] Very Low [2] Low [3] Medium [4] High [5] VeryHigh
Organization’s Service Quality i.e. Supplier and Dstributor's Assessment of
Performance of its focal organization.

Q.

No. Questions

1 How often organization shares the information?

How many times information is relevant?

How effective is the management leadership?

3
4 How often the material flow information is time@ly
5
6

What is the cost of time elapsed in operations¢gss?

To what extent organization is ready to buybackdiereciated/ unsold

! product?

To what extent the organization is accommodativihefvarying demands &
specifications of the product?

9 What is the financial condition of organization?

What is the extent of inventory maintained by thgamization in order to

10 fulfill the requirement of organization?

What is the extent to which the organization idipgtin effects to reduce

11 the waste at all levels?

12 | To what extent the profit is shared to downsirga

13 How often the risks are studied?

14 How well spread the marketing is?

To what extent organization fulfills the terms &nelitions for purchasing
15 | raw material & machines for manufacturing the piidipecified quality of
product?

16 | To what extent supplier fulfilling the specifigdality of product?

17 How effective is the process management?

19 | How often the engineer has to order for spet#ins?

20 How effective is the production planning?

21 How often the manufacturing systems are reviéwed

22 How effective the partnerships and collaboratiare?

23 | To what extent the technology innovations aezlus/ the organization?
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What is the extent of using strategy of businesdetw alliances an

24 :
partnership?

o5 What is the extent of utilization of resources &alae at organization
disposal?

26 How often the latest designs are adopted?

27 | What %age of product is recycling?

28 | To what extent the product is environment frigd

29 How frequently the product development is takipg

30 | What is the extent of chasing to their customer?

31 | To what extent organization delivers the protbecvices at right time?

32 | To what extent organization delivers the protdecvices in right quality?

33 | To what extent organization delivers the proksecvices in right quantity?

34 How good the employee relations are maintained?

35 How frequently the training is imparted?

36 | To what level organization is using safety stadd?

37 How frequently the risks are insured?

38 | How helpful is the attitude of employee for mesis development?

39 To what extent the organization adjust the coshefproduct depending
upon the variation of input cost?

40 How often the strategy are reviewed and improveariter to achieve the
targets?

41 | To what extent the response is flexible to tlaeket demand?
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RESPONSE SHEET TO MEASURE THE SERVICE QUALITY OF
DISTRIBUTOR

Directions:

* Please rate the degree/level/extent of performance of your distributors
(general perception about majority of distributors) by responding to the
following questions.

¢ Please encircle one of the numbers [1] to [5] or [U] to express your views.

Scale: [1] Very Low [2] Low [3] Medium [4] High [5] Very High [U] Unable to respond
Distributors’ Service Quality i.e. Organization and retailer’s Assessment of Performance of
its distributors

Q. No. Questions

1 What is the market reputation of the distributor?

What are the discounts (in terms of schemes & sesyioffered by th
distributor?

To what extent he is putting in efforts for tharket growth?

How much time he is devoting to increase thelesthase?

What is the extent of expectations of lead time?

What is the financial strength of distributor?

What is the extent of stock keeping capacity?

0 Njoo o~ W|DN

How extent the distributor is maintaining the fregay of supplying the
guality data & reports?

To what extent distributor is ready to buybackdlegreciated/ unsold
product?

10 To what extent the profit is shared to downsirea

11 To what extent the laid target is fulfilled?

12 What is the overall efficiency of the distribt&o

13 What is the extent of chasing to their custofregailers)?

How many times he delivers the product / servickisadownstream

14 timely?

How many times he delivers the product / servickisadownstream in

15 right quantity & quality?

16 What is the quality of service provided to trdomwnstream?

17 What is the extent of using strategy to devélaginess model?

18 To what level distributor is using safety stanid@

19 What is the level of attitude/ behavior of d=itor?

20 What is the extent of doing the welfare activayydistributor?
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RESPONSE SHEET TO MEASURE THE SERVICE QUALITY OF
RETAILER

Directions:

* Please rate the degree/level/extent of performanhggur retailer (general
perception about retailer) by responding to theofaihg questions.
» Pleaseencircle one of the numbers [1] to [5] to express your \@ew
Scale [1] Very Low [2] Low [3] Medium [4] High [5] VeryHigh
Retailer's Service Quality i.e. Distributor and Cusomer’s Assessment of Performance of
its retailer

l\%. Questions

1 What is the market reputation of the retailer?

> Wha_lt are the discounts (in terms of schemes & sesyioffered by the
retailer?

3 To what extent he is putting in efforts for tharket growth?

4 How much time he is devoting to increase thearnst base?

5 What is the extent of expectations of lead time?

6 What is the financial strength of retailer?

7 What is the extent of stock keeping capacity?

8 How extent the retailer is maintaining the frequeatsupplying the quality
data & reports?

9 To what extent retailer is ready to buyback thprdciated/ unsold product?

10 | To what extent the profit is shared to downsirga

11 | To what extent the laid target is fulfilled?

12 | What is the overall efficiency of the retailer?

13 | What is the extent of chasing to their customer?

14 How many times he delivers the product / sertodeis downstream timely?

15 How many time_s he delivers the product / servickisadownstream in rigt
guantity & quality?

16 | What is the quality of service provided to thdkvnstream?

17 | What is the extent of using strategy to devélaginess model?

18 | To what level retailer is using safety standards

19 | What is the level of attitude/ behavior of rketd

20 | What is the extent of doing the welfare actiwayyretailer?
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RESPONSE SHEET TO MEASURE THE SERVICE QUALITY OF

CUSTOMER

Directions:

Please rate the degree/level/lextent of performaoteyour's (general
perception about retailer) by responding to thiofaihg questions.
Pleaseencircle one of the numbers [1] to [5] to express your \eew

Scale [1] Very Low [2] Low [3] Medium [4] High [5] VeryHigh
Customer’s Service Quality i.e. Customer’'s Assessmieof Performance of its retailer

p

l\%. Questions
1 To what extent the customer requirement was ikefaicus strategically?
2 To what extent the retailer is concerned abaeittistomer satisfaction?
3 To what extent the retailer is concerned for redpamnto the custome
feedback?
4 How frequently the retailer interacting with ttiestomer to take feed back?
5 How fast retailer respond to the redressal ottistomer complaint?
6 To what extent retailer is prepared to offer me¥
7 To what extent retailer is ready to buyback theréejpted product at
reasonable cost?
8 To what extent the retailer delivers the prodsettice at right time?
9 How sincerely the follow up is put up to creagsvrcustomer?
10 | To what extent the retailer is successful ifilfig the order?
11 To V\_/hat extent the retailer fulfilling the specdiguantity of product/
service?
12 | To what extent the retailer is using the latiestinology?
13 | To what extent the retailer’s organization Syst@re certified?
14 | To what extent the product is environment frighd
15 | What is the perception of the society abouptteeluct?
16 | To what level retailer is using safety standards
17 | What is the level of attitude/ behavior of rkstd
18 | What is the extent of doing the welfare actiwayyretailer?
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