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This study discusses supply chain quality management and the tools used to improve it with
an objective to find out what supply chain quality management means to companies and how
it can be improved by using different tools. The theoretical part looks at quality management,
supply chain management and the combination of these which is called supply chain quality
management. It also introduces the four different kinds of tools that can be used to improve
supply chain quality management. These tools are standards, continuous improvement,
leadership and management and Internet of things. The research process was done by
conducting three semi-structured interviews, which were based on themes found in the

theoretical part. All the interviews were done in a multinational manufacturing company.

The research found that customer satisfaction is an important part of why businesses want to
concentrate and improve quality. Supply chain is a network of different processes, which
includes different steps and where the product is produced. Out of the studied tools they all
were found to be useful in some way depending on the situation. By using a combination of

these tool a company is able to improve its supply chain quality management.
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Tama tutkimus kasittelee toimitusketjun laadun johtamista ja tytkaluja, joita voidaan kayttaa
sen parantamiseen. Tavoitteena on selvittda mita toimitusketjun laadun johtaminen merkitsee
yrityksille ja kuinka sita voidaan parantaa erilaisten tyokalujen avulla. Teorettinen osuus tutkii
laatujohtamista, toimitusketjujen johtamista ja naiden yhdistelmdd, jota kutsutaan
toimitusketjun laadun johtamiseksi (Supply chain quality management).Teoreettinen osuus
katsoo myos millaisia tydkaluja voidaan kayttaa toimitusketjun laadun parantamiseen. Neljaa
naista tyokaluista tarkastellaan tarkemmin tdssd tydssad. Nama nelja ovat laatustandardit,
jatkuva parantaminen, johtaminen ja esineiden internet. Empiirinen osuus toteutettiin

haastattelemalla kolmea tyontekijaa isossa kansainvalisessa tuotantoyrityksessa.

Tutkimuksessa havaittiin ettd asiakastyytyvaisyys on iso osa syyta jonka vuoksi yritykset
panostavat ja parantavat laatua. Toimitusketju on verkosto, joka koostuu erilaisista
prosesseista, joissa tuote valmistetaan erilaisin askelin. Tutkituista tydkaluista kaikkien
havaittiin olevan hyodyllisid laadun parantamisessa tilanteesta rijpuen. Kayttamalla naiden

ty6kalujen yhdistelmaa yritysten on mahdollista parantaa toimituketjujen laadun johtamista.
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1. Introduction

New global business environment is changing the competition landscape and it has
become more important that there is a company-wide change in how supply chain
management adapts to this everchanging environment (Kuei, Madu and Li, 2008).
Especially when multiple companies go towards adaptation of servitisation using
IT/internet of things (I0T) and circular economy models. (Soares, Soltani and Liao, 2017)
Kuei, Madu and Lin (2001) state that supply chain quality management has been
recognised in the digital age as an important way to respond appropriately, rapidly and

profitably to unpredictable market demands.

Supply chain includes various suppliers, manufacturers and customers which makes a
characteristic supply chain very complex. The end goal is to satisfy customer
requirements by establishing a connection between the manufacturing and supply
channel members of a product. Supply chain quality is not only about improving the quality
of a particular supplier but also improving the quality of the whole supply chain. Quality
management (QM) can no longer be seen only as an internal function of a company but
something that is related to the whole supply chain. The focus has moved from simply
looking at process and product quality to studying overall supply chain performance. (Kuei
et al. 2001)

Hence, quality has become an important supply chain goal and it is seen as a priority of
all the actors in a particular supply chain. Quality performance results from having both
internal and external relationships. (Soares et al., 2017) Quality is also one of the factors
in the value-adding process in the production and delivery of a product in the supply chain
(Sila, Ebrahimpour, Birkholz, 2006). This thesis will look at how the administration of
supply chain quality management can be improved in companies and qualitative case
study has been chosen as the research methodology. The research was conducted by
three structured interviews in a chosen case company. The aim of this study is to shed
light on how supply chain quality management (SCQM) can be improved in a

manufacturing company.



1.1. Literature review

The literary review is based on the academic literature on supply chain quality
management. The topic is quite new, and it has only been studied during the 2000’s. Even
though it is so new there are already several studies about the topic. Interest in supply
chain quality management has clearly grown in the previous years and multiple studies
have been published in the last 10 years, especially in the last five. Even though the topic
has been studied there are still several gaps in the academic research. Especially in how
companies concretely implement supply chain quality management. There are multiple
theoretical frameworks and hypotheses which have been created (Lin, Chow, Madu, Kuei
and Yu, 2005) but they have not been tested in corporate environment. This chapter will
look at the articles written about supply chain quality management. It will look at what has
already been studied to find out where further research should be done and what has
been studied enough. This will lead to the research questions and theoretical framework

which will be used in this thesis and discussed in the following chapter.

Supply chain quality management is quite a new field of study, so it has been seen in
different ways in the studies. One way of looking at it is that quality management (QM)
and supply chain management (SCM) are separate practices but they have some things
in common (Soares et al, 2017). There are also studies about the integration of these two
fields (Fernandes, Sampajo, Sameiro and Truong, 2017). According to Soares at al.
(2017) there has additionally been studies about the interface between the two concepts.
Kuei, Madu and Lin (2011) believe that supply chain quality management should be an
extension of QM and SCM. Flynn and Flynn (2005) found evidence that companies need
to integrate QM and SCM. Fynes, Vos and Burca (2005b) studied the conceptual
framework incorporating supply chain relationship and quality management. Based on the
studies it seems to be clear that SCQM is not yet a separate part of organisations but
more of an interorganisational cooperation. It is clear that SCM, QM and SCQM should all

be studied to make sure that the subject is fully understood.



There is evidence that by combining supply chain management and quality management
organisations, and by making them to work together, can improve the performance of a
company (Azar, Kahnali and Taghavi, 2010; Sila et al., 2006). Also use of more powerful
QM methods accomplishes better supply chain performance in companies. Azar’s et al.
(2010) findings support that there is a dependency between having quality management
practices in supply chain and implementing these as a complete system. To achieve a
competitive advantage many manufacturing companies are going to use supply chain
management and total quality management (Sila et al., 2006).

There have been multiple studies which have found that there is a clear connection
between SCQM and an improvement in the respective company’s performance (Fynes,
Burca, Voss, 2005a; Sila et al., 2006; Azar et al., 2010; Quang, Sampaio, Carvalho,
Fernandes, Binh An, and Vilhenac, E. 2016). Fynes et al. (2005a) studied supply chain
relationship quality and found that it has a positive impact on the supply chain
performance. Also Sila et al. (2006) found that SCQM has the potential to enhance the
quality of the final service or product. Furthermore Azar et al. (2010) found that
organizational performance can be enhanced through improved SCQM. Soltani,
Azadegan, Liao and Phillips (2011) found that the use of SCM and QM practices will have
significance in terms of product and service quality at an international level to the end
customers. Quang et al. (2016) identified a framework which categorises both direct and
indirect relationships between SCQM and respective company’s performance. All these
authors seem to be in an agreement that SCQM can improve the company’s overall

performance.

There are also studies that do not agree with this view. Lin et al. (2005) found that using
QM practices will not have direct impact on organizational performance. The only way it
effects is through the supply chain participation. Further studies obviously need to be
made to understand the integration of QM and SCM and how they affect the profitability
of companies (Fernandes et al. 2017). Even though a few studies do not think that there
is enough evidence to support the positive effect of SCQM on a company’s performance,

majority of the articles seem to agree that it can have a positive impact on the organization
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and its success. This is a clear indication that further studies are needed in this field to

understand the full potential of implementing SCQM in a company.

The improvement of the organizational performance is not the only positive impact of
SCQM, it has also been found that it will improve the product quality in the supply chain.
(Soares et al., 2017; Fynes et al., 2005b; Sila et al., 2006). Soares et al. (2017) found that
indeed the SCQM influences product quality. Focusing on the suppliers and customers
and by integrating the supply chain, and quality leadership, leads to quality performance.
All these things will in turn improve the quality of the product. (Soares et al., 2017). Product
quality is the combination of multiple factors which include design, conformance and
quality attributes of the product (Fynes et al. 2005b). Fynes et al. (2005b) found that
SCQM influences the design quality but has no effect on the conformance quality. There
are also studies about the effect that externally oriented SCQM activities will have on the
company’s product quality (Sila, et al., 2006). It is quite clear that if companies invest in
SCQM it has a positive relationship with both the product and organizational performance.
This a good motivator for companies thinking about implementing SCQM or thinking about

investing in it.

SCQM has also been studied from multiple different angles which are not directly related
to how SCQM affects the quality of the product or the performance of the organisation.
Jraisat and Sawalha (2013) looked at how quality control can improve the supply chain.
Hung (2011) combined economic incentive schemes (EISs) with activity-based costing
(ABC) to develop a system of optimal motivation development for global SCQM. Foster,
Wallin and Ogden (2011) looked at which quality tools and methods are used by
operations and supply chain managers. Zu and Kaynak (2012) studied at how to build a
supply chain quality management system. Finally, Fernandes et al. (2017) studied QM
and SCM interactions and which critical factors can affect the effective incorporation of
SCQM. Itis clear the SCQM can be studied from multiple perspectives. Next, we will look
at studies which are related to the improvement of SCQM, a subject which has gained

popularity in the last few years.



According to (Kuei et al., 2011). in order to achieve supply chain quality, it must be
managed from SCQM perspective instead of just SCM approach. To establish a supply
chain quality management different companies have used a mix of different strategies like
identifying external drivers, establishing supply chain quality strategies, and internal
enablers of SCQM, doing the right things in the right way, meeting cultural requirements,
creating IT platforms, initiating training and quality audit programs and building
collaborative supplier relationships (Lin, Kuei and Chai, 2013). This is quite a
comprehensive list and it seems to be a quite common ideology when discussing
instruments to achieve the targets. The key enablers of SCQM are process management,
supplier relationship, human resource management, strategic planning, information
technology, top management support, quality management and knowledge management.
(Lin et al., 2013) These topics are important when looking at SCQM and they have been

studied by other authors as well.

There are multiple studies looking into what factors leads to a good SCQM (Lin et al.,
2013; Foster, 2008; Xu, 2011). The main SCQM enablers are information technology, top
management commitment, support quality management, supplier relationship, process
management, strategic planning, human resource management and knowledge
management. Training programs, ISO and supplier quality audit programmes all are
pathways towards high performance SCQM (Lin et al, 2013). Foster (2008) identified
several key quality management tools such as quality practices, customer focus, supplier
relations, business results, HR practices, leadership and safety. Xu (2011) studied how
information technology can improve the supply chain quality management. There have
also been studies about the tactical and strategic enablers of SCQM, the critical pathways
towards SCQM and the mobilization opportunity areas (Lin et al, 2013). There is a clear
consistency in the subjects which have been found to lead to good SCQM. Based on this
it is clear that the tools that can be used to improve these factors will improve the SCQM

of a company.



Some articles have also concentrated on only a few of these factors. Addressing how to
achieve SCQM in a company by looking at bigger themes (Kuei et al., 2011; Lin et al,
2013, Kuei et al., 2008) Kuei et al. (2011) found four factors that fuel long-term
development of SCQM and enterprise growth. These themes are supply chain
management, international standards, Six Sigma, and global leadership and human
resource management. These four factors will create performance advantages in supply
chain in the long run. (Kuei et al., 2011). Lin et al. (2013) found that there are two ways of
achieving SCQM. One of the pathways is the compliance approach which includes I1SO,
training programs, and supplier quality audit programs. The second pathway is through
voluntary actions which means that companies need to inspire incentives into a supply

chain quality system.

Kueri’s, et al. (2008) study found that ISO, Six Sigma and quality data (cost of quality and
activity cost) are crucial managerial components in supply chain quality management.
These factors can help managers to learn the priorities for developing a SCQ system that
is stakeholder-focused and coordinated. The factors that make the use of Six Sigma
possible, include product life cycle management and supplier cultivation (Lin et al., 2013).
From these studies it is clear that 1ISO, Six Sigma, HR/Leadership and information
technology are clearly factors which help to implement and possibly improve SCQM and

therefore these factors should be further studied.

One major area of study in SCQM has concentrated on the suppliers and the
implementation of quality controls on the supplier side (Kuei et al. 2001: Lin et al., 2013;
Lo and Yeung, 2006, Sila et al., 2006). Major keys to improve supply chain quality are
supplier selection, supplier quality management, customer relations and supplier
participation (Kuei et al. 2001). Lin et al. (2013) state that supplier quality will influence
supply chain excellence, excellence cannot be achieved with a three-sigma-quality
supplier. Lo and Yeung (2006) divided important SCQM practices into three groups:
supplier selection, supplier development and supplier integration. Sila et al. (2006) found
in their study that using SCQM approach with external suppliers will lead to better quality

products. These findings concentrated only on part of the supply chain instead of
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concentrating on the entire chain. This topic has gotten a lot of attention and has been
researched quite fully and it will therefore not be the concentration /focal point of this

thesis.

Even though articles may have looked at supply quality management there are also
articles agreeing that when doing quality management, it needs to be considered in all
parts of the supply chain (Kuei et al., 2011; Sila et al., 2006). There are also studies that
argue that the supply chain must be considered as whole when implementing SCQM. A
systematic approach ensures that quality objectives are met in the design, manufacturing
and distribution of a product (Kuei et al., 2011) As the supply chains are long and
complicated it means that each entity is often both a supplier and a customer. Companies
need to remember this when implementing TQM and SCM practices as they will need to
be effective both upstream and downstream. Quality strategy needs be aligned with the
whole supply chain and all its partners in order to generate an overall strategy (Sila et al,
2006). Kuei’s et al. (2011) has created a framework that provides practical guidelines to
business leaders and partners in the value chain. This is supporting the argument that
quality management need to be considered in the whole supply chain.

Multiple studies have found that there is a lack of recognising the importance of SCQM or
the implementation of it within a company from the management (Kuei et al., 2008; Kuei
et al., 2001, Sila et al., 2006; Kuei et al., 2011) From Sila et al. (2006) literature review of
supply chain managerial literature, they find that supply chain quality practices and
abilities have become important topics for companies worldwide. Even if the importance
of SCQM is known, the implementation in companies is lacking (Sila et al 2006). Supply
chain management must transform from the traditional approach to the supply chain
quality management. Managers must make sure that the new supply chain is better than
the old one. (Kuei et al 2008) The link between organizational performance and suppliers’
guality management practices remains often unclear even though many supply chain
managers have now started to recognise the importance of quality (Kuei et al., 2001).
Quality improvement must be thought as an important message in the whole company

and the top management must show commitment to this goal. (Kuei et al., 2011) It is clear
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that management has an important part to play in the improvement of the SCQM and it
should be studied further to see how much leadership engagement can progress the
SCQM.

1.2. Research questions

From the literature review it can be seen that the topic of supply chain quality management
has become a subject of its own in the past 10 years, but it also shows the need of further
research especially as an empirical study. The topic of the tools used to improve the
supply chain quality management has not gathered a lot of empirical studies so far.
Despite its implications and importance for supply chains, SCQM has still not been
adequately covered in the academic literature (Sila et al., 2006). There are multiple gaps
in the research and the topic could still be studied from multiple angles. Following
paragraphs will narrow down the subject of SCQM to the topic to which this thesis will be

concentrating on.

The topic of this thesis will be in the improvement of SCQM since from the literature review
it can be seen that most studies have been done from the implementation point of view,
but the improvement of the process has so far got much less attention in any studies. This
thesis will therefore concentrate on looking at the theoretical frameworks of SCQM
improvement which have been found in literature and study whether they are implemented
in the case company. For example, Lin et al. (2013) state that there needs to be more
empirical studies into the critical paths to high performance SCQM. According to Soares
et al. (2017) there is a lack of consensus the authors of SCQM research so the main

research question will be drawn from all of this and is stated as follows:

The main research question: How can a company’s supply chain quality management be

improved?



From this we will divide the main research question into second sub question to aide in
the finding of the answer. The first sub question will look at supply chain quality
management and try to define it. This needs to be researched since there seem to be a
one clear definition of what is SCQM (Fernandes et al. 2017; Lin et al. 2005). The second
sub question will look at the tool used in SCQM. The answers that are found by answering

the sub question will help us answer the main question.
First sub question: What is quality in supply chain and how can it be managed?

Second sub question: What kind of tools can be used to improve quality in the supply

chain?

1.3. Conceptual framework

From the literature review and the research questions the below figure 1 is presented as
the theoretical framework for this thesis. The main objective of this study is to find out how
supply chain quality management can be improved. The first part will concentrate on two
main concepts supply chain management and quality management and how their
combination form supply chain quality management. The second part of the study will
concentrate on how the four main tools identified in the literature review can be used in
supply chain quality management. These are identified in Figure 1 as the four squares
found in the middle. These are leadership and management, continuous improvement
systems (like Six Sigma), information technology and quality standards. The study will

look at tools used to improve these factors and, in this way, improving the SCQM.



Leadership and

Management
Supply Chain Standards Quality
Management Management
Continues
improvment (Six
Sigma)

Information (loT)

Improved Supply Chain Quality
Management

Figure 1 Theoretical framework

All in all, the thesis will look at supply chain quality management improvement in a
manufacturing company. This will be done by concentrating on key enablers of SCQM
and the tools used to improve these factors. Finally, the study aims to link the empirical
research result with the earlier literature on SCQM and the tools used in the improvement
of quality. This will be especially important since the research area is missing empirical
studies.

1.4. Definition

Supply Chain Management

According to Thomas and Griffin (1996) supply chain management is the management of
information and material flows both between and in facilities, such as vendors,
manufacturing and distribution centres. Supply chain is a production distribution network.
Management means enabling conditions for integrity, integration, process optimization,

operational efficiency, continuous improvement and sustainable competitive capabilities.
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(Kuei et al., 2011) This is meaning that supply chain management is the combination of
these two definitions. In the simplest of terms supply chain management is managing

multiple relationship across the supply chain (Lambert and Cooper, 2000).

Quality Management

Quality management can be seen as a management philosophy (Perry and Sohal, 2001).
Quality management is a set of integrated interfunctional means of accomplishing
competitive advantage and sustaining it. (Flynn, Schroeder and Sakakibara, 1995).
Quality management is an integrated management philosophy, which has functional and
organizational boundary-spanning attributes. (Das, Handfield, Calantone, and Ghosh,
2000).

Supply Chain Quality Management

Supply Chain Quality Management (SCQM) covers coordination, orientation and
implementation of all activities happening in the supply chain which is useful in improving
the quality of the product and increase customer satisfaction (Quang et al., 2016). Lin et
al. (2013) define Supply Chain Quality Management as a way to prevent unwanted
deviations, create system-level optimization, ensure accountability of channel partners
and build competent supply networks concerned with designing, linking, and managing
tactical and strategic activities of the supply chain network. It can also be thought as a
way to formally co-ordinate and integrate business processes involving all stakeholders

in the supply chain (Robinson and Malhotra, 2004).

Six Sigma

Six Sigma is a quantitative and disciplined approach to improve process and product
quality. The idea is the reduction of defects to no more than 3,4 per million opportunities
(Hahn, Doganaksoy and Hoerl, 2000) It can be thought as a quality movement,
methodology and a measurement. Six Sigma is used to evaluate the process to perform

without defects (Black and Revere, 2006). Six Sigma can also be described as a
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continuous improvement program for reducing variation which focuses on breakthrough

improvements (Andersson, Erikson and Torstensson, 2006).

Internet of things

Internet of things (10T) is a network of objects that can be identified uniquely in a virtual
environment. Within IoT all objects are able to exchange data and process the data based
on predefined schemes (Li, Xu and Zhao, 2015). The core idea is that 10T enables
everyday objects to be equipped with identifying, sensing, processing capabilities over the
internet to communicate with one another and services to achieve useful objectives
(Whitmore, Agarwal, and Da, 2015).

1.5. Limitations

The empirical part of the study is done in a manufacturing company, so the research will
not cover services and the improvement of service supply chain quality. The research will
focus on a manufacturing supply chain quality management. The empirical part will
concentrate in one business unit of a global conglomerate corporation. This one was
chosen based on the interviews done in the company and the concentration on
manufacturing. The theoretical part will not be limited to any specific industry even though
the empirical part will be done only in the oil and gas industry. This will help the study to

leverage the best practises of different industries.

The study will focus on the whole supply chain management process and what tools can
help to improve the whole process. This means that the study will not focus on a single
part of the supply chain and how to improve that part but tries to look at the whole length
of the supply chain. The topic of implementing SCQM management has been studied
guite well so this thesis will concentrate on the improvement of an already existing SCQM.
The implementation will briefly look in to the theoretical part to provide a framework, but it
will not be studied in the empirical part since the company already practices SCQM. The

study will only focus on the four main areas identified in the literature review and so will

12



exclude other possible tools used in SCQM. This restriction is done so that we can have

a deeper look at the four tools that were chosen.

The empirical part will be done in only one company. This will give the thesis a possibility
to truly dig deep into the SCQM tools used in the company and their improvement
potential. This means that the results might not be replicated to other companies or
industries in the future. Still the study will be relevant and will contribute to the SCQM
literature by providing empirical research. The study will not be limited to only one country
neither in the literature review nor in the empirical part so this thesis will look at SCQM as

a global practise.

1.6. Research methodology

This thesis is conducted using qualitative methods. Qualitative method was chosen since
it will allow to answer the research questions. The idea of a qualitative study is to increase
the understanding of the company’s operations. Many of phenomena in organizations
require that they are studied using qualitative methods through the social and human
activities. (Koskinen, Alasuutari and Peltonen 2005, 15-16) Use of qualitative methods fits
well when studying a company since it allows to break away from the obvious and use
practical terms. Qualitative methods do not need to be used together with quantitative

methods and they will still create new information. (Koskinen et al. 2005, 23-24)

The empirical part will use a case study so that it can be done in a single company and
then be generalized (Metsamuuronen 2006, 90-91). According to Yin (2009) posing how
and why questions will gain an extensive understanding of the current phenomenon. The
research will be collected by doing interviews in the case company. The interviews will be
theme interviews or half constructed interviews. The theme will be upkept by the
interviewer, but the questions are open ended. The efficiency of theme interviews is that
the interviewer can direct the interview without controlling. The interviewees will be able
to answer the questions using their own words. (Koskinen et al. 2005, 104-105) The

guestions in the interviews will be based on the literature review and the theoretical
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framework of the thesis. Three interviews were conducted in the company to get a large

enough pool of answers.

The interviews will be analysed by using coding. This means that different tags will be
created to reflect the different topics discussed in the interviews. The Codes will be formed
based on the SCQM and the four factors identified in the theoretical framework. After the
coding the research questions will be answered based on the literature and the answers

given by the interviewees.

1.7. Structure of thesis

The structure of the thesis is following the normal model. The introduction will be followed
by the theoretical part. This is divided into three different parts quality management, supply
chain management and quality supply chain management. The empirical part will follow
this part and have the same structure as what the theoretical part has. The third part of
the thesis is the discussion where the theory and empirical part are compared to each
other. The thesis finishes with managerial implications, limitations and future research

topics.
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2. Supply Chain Quality management

Quality in the supply chain has become increasingly important in the global and ever-
changing environment. The digital era has made the supply chain management a truly
global endeavour and this has meant that there is more competition for the companies to
improve the efficiency and quality to guarantee on time delivery to their customers. Supply
chain quality management has become its own process to meet the company’s desire to

improve the quality in the supply chain.

2.1. Quality management

In order to understand the concept of supply chain quality management, it is crucial to
take a look at the concept of quality management, which focuses on all the quality aspects
in a company. One definition of quality management is offered by Das et al. (2000), who
define it as an integrated management philosophy, which has functional and
organizational boundary-spanning attributes. (Das, et al., 2000). It can also be looked at
as a philosophy which aims to continuously improve the quality of products and processes

to achieve customer satisfaction (Yeung, 2008).

Quality management has dominated most manufacturing organizations since 1970s.
During this time companies have become more global which has challenged all the
organizations which are used to using more inter-organizational tools and strategies.
(Robinson and Malhotra, 2004) Fynes et al. (2005b) think that companies have been
exhorted into using QM if they are to succeed to in the market. However, QM has only
had a limited success rate according to Robinson and Malhotra (2004) The roots of QM

are in total quality control and it covers both ‘soft’ and ‘hard’ practises (Soltani et al., 2011).

Quality can be looked at from multiple perspectives and be defined in different ways. It is
also quite hard to define unambiguously. Robison and Malhotra (2004) found that
organizations which compete with quality will struggle to show real results and sustain
competitiveness in the global market because they are struggling to communicate
precisely what they mean by the term “quality”. Quite often quality is thought as product

guality and it has become a key competitive dimension of a brand (Zhu, Zhang, and
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Tsung, 2007). Garvin (1987) define product quality in terms of the following eight
attributes: product features, product performance, conformance, reliability, serviceability,

technical durability, aesthetics and perceived quality.

When talking about product quality it is important to remember that since companies do
not work in silos their supplier quality can jeopardise the long-term survival in the
marketplace (Soltani et al., 2011). The end product cannot be better quality than the
components included in it. In this sense quality is still quite vague and indefinable. So it
should be remembered that product quality is only an aspect of the quality oriented
continual improvement programs leading to competitive leadership (Robinson and
Malhotra, 2004).

To quantify what quality means to a company many will use quality related costs that
relate to producing a better-quality product or service. Zhu et al. (2007) look at what kind
of costs are related to a non-conforming product, which may include the shipping and
handling costs, the customer goodwill costs, material and labour costs, warranty costs
and brand image suffering. These costs can already start accruing from the supply chain.
From a SCM point of view supplier quality can impact the overall costs of a product
(Soltani et al., 2011), and in this way impact the total quality costs related to a product.
These costs are divided between all the members of the supply chain. Both buyer and
supplier incur quality-related costs when a nonconforming item is sold to a customer. This
leads to both parties being interested in investing in quality-improvement efforts. (Zhu et
al. 2007)

Since quality can have an effect on the end product and on the costs that the company
accrue, it has become important to learn to manage this. The principles of QM come from
a variety of subjects such as product conformance, quality control and analysis,
organizational culture, business excellence, customer satisfaction, performance
measurement and the processes that unite them (Robinson and Malhotra, 2004).
Traditional QM core also includes quality information, product design and process
management (Lin et al., 2013). What QM represents is a comprehensive effort to improve

operational performance (Yeung, 2008), and in this way affect the costs. The importance
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of quality management has been recognized globally (Robinson and Malhotra, 2004). It is
also thought that management of the process can lead to improved quality but also the
creation of innovative businesses and new market opportunities (Robinson and Malhotra,
2004).

One of QM philosophies is total quality management (TQM) that adopts a systematic view
of organisation, focusing in continuous improvement of the processes. It steers the
organisation to improve the capabilities and performance of its supplier (Yeung, 2008).
Leveraging traditional TQM tool with formal process improvement methodologies and
process-oriented performance metrics can bestow organizational practitioners with
fundamental buildings blocks to re-examine their processes and spearhead continual
improvements (Robinson and Malhotra, 2004).

Research about quality improvement has concentrated mainly on operations inside of a
company even though researchers in operation management have realized the
importance of operations outside of the walls of the firm and even explored various ways
to better coordinate along the supply chains (Zhu et al., 2007). One reason to this is that
traditional quality management focuses primarily on internal process improvement and
control. This means that quality management has concentrated on marketing, design,
materials, purchasing, manufacturing and management. (Zu and Kaynak, 2012) This can
be seen in figure 2. Robinson and Malhotra, (2004) think that compartmental and
departmentalized quality functions of the past are obsolete and must now integrate with
the overall strategic business direction of the entire marketplace.
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Figure 2 Quality management (adopted Zu and Kaynak, 2012)

An existing QM culture drives organization to improve their efficiency beyond
organisational boundaries and along the supply chain (Yeung, 2008). Yeung (2008) found
that implementing QM might facilitate better SCM because of the long-term orientation
and the emphasis on quality. The top-level involvement in organization wide quality
improvements based on the QM philosophy leads to the strategic management of supplier
(Yeung, 2008). Team work, close internal communication and the cooperative culture
advocated in QM intensive companies helps the buying organisation to trust and work
closer with suppliers (Yeung 2008). Without the purchasing organisation effort to improve
continuously it would be impossible for it to have initiative to improve supplier quality. This
would probably only lead to shifting the quality responsibility to the supplier. (Yeung,
2008). Information sharing is crucial for timely control and management of quality (Xu,
2011).

There must be a change from traditional product quality to process orientation (Robinson
and Malhotra, 2004). Vaidyanathan and Devaraj (2008) found that the improvement of
quality requires a process-based view. Conventional quality management must be
redesigned to cover quality management process and external supply chains (Robinson
and Malhotra, 2004). Flynn and Flynn (2005) studied the effect quality management can
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have on firms supply chain performance and found that there is positive impact on the
company’s operational performance. | will next look at what does supply chain
management mean and the see how these to management methods can be combined in
to SCQM.

2.2. Supply Chain Management

Value to the end customer must often be delivered from a globally scattered supply chains
(Robinson and Malhotra, 2004). Supply chains are exposed to more risks and are more
prone to sudden disruptions nowadays. This is partly based on globalisation, outsourcing
and reduction in supply base which has increased uncertainty in the supply chain. (Yusuf,
Gunasekaran, Musa, Dauda, El-Berishy and Cang, 2014) Because of the intensive global
competition SCM technologies and principles have taken centre stage as a means to

achieve business excellence. (Robinson and Malhotra, 2004)

To succeed in a supply chain the members of it cannot be independent (Yusuf et al.,
2014). Companies need to work closely together and nurture the relationships with other
members of the supply chain in order to share goals, coordinate activities, and improve
performance (Robinson and Malhotra, 2004) Every link in the supply chain adds its value
to the product before it is consumed by the customer (Yusuf et al., 2014). This causes that
the stakeholders are more depended on collaboration supported by integration in the
supply chain (Xu, 2011).

Defining a supply chain or supply chain management can be quite difficult task because
of the nature of supply chains. But putting it simply the buyer designs a product and owns
the brand name while the supplier produces the product (Zhu et al., 2007). And SCM is
about integrating retailers, distributors, manufacturers and suppliers in an efficient way
(Yeung, 2008). SCM is a sequence of synchronised activities for integrating
manufacturers, suppliers, transporters and customers in an efficient way so that the right

guantity is in the right place at the agreed time (Xu, 2011).
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Thinking about SCM in broader terms, SCM has developed into a concept with a broad
span of concerns and a holistic approach to managing across company boundaries. In
other words, purchasing and supply, as well as physical distribution, relate to only one
part of the whole supply network, upstream and downstream respectively. Logistics and
material management take in larger parts of the supply network, while SCM includes the
whole network. (Romano and Vinelli, 2001). This is shown in figure 3 which shows how
all the parts in the supply chain go together. SCM has become a philosophy by which
organizations can operate inter-organizationally and merge strategies both down- and

upstream in order to achieve business excellence (Robinson and Malhotra, 2004).

SCM involves challenges such as developing trust and collaboration among the partners
in the supply chain, identifying best practises that can facilitate supply chain process
alignment and integration, and successfully implementing the latest collaborative
information systems and Internet technologies that drive efficiency, performance and
quality throughout the supply chain (Robinson and Malhotra, 2004). It also demands that
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all functions across the supply chain work in a cooperative manner which includes quality

management (Xu, 2011).

2.3. Integration of quality management and supply chain
management

When a company acquires goods and services from its suppliers there is a possibility that
something unpredictable may occur in the process of purchase, delivery and use. The
chance of unexpected events injects an element of uncertainty into the whole process and
can deter a company’s possibility to produce a quality product and achieve its goals. (Zu
and Kayak, 2012) Usually organisations are involved both in SCM and quality
management simultaneously and hence require these two activities to be integrated
(Rashid and Aslam, 2012). Furthermore, both internal and external supply chain context
needs to be considered when evaluating issues in quality management (Robinson and
Malhotra, 2004). SCM is usually viewed more as something that concentrates on the
external operations than QM which is viewed more as an internal operation (Soltani et al.,
2011, 272).

All parties involved in a supply chain contribute to the overall quality of the product thus
the quality improvement actions cannot be limited inside of the walls of the company itself
(Zhu et al., 2007). Rashid and Aslam (2012) note that it is important to integrate SCM and
QM because they are interrelated. It means that better quality cannot be achieved without
the SC integration. Quality is also seen as a common supply chain goal and this leads
quality to become the responsibility of all levels of the organisations and all actors in the
supply chain (Soares et al., 2017). In this chapter we will look at how these two subjects

have been linked together and what can be achieved by doing that.

Robinson and Malhotra (2004) found that even though SCM and QM have been
researched extensively in the literature, only few studies have examined these
philosophies jointly. Instead quality management in the supply chain is largely fragmented
and dispersed across multiple disciplines such as supplier-buyer activities, strategic
management, manufacturing practices and process integration (Robinson and Malhotra,
2004). There are also studies that do not call it SCQM but which as a topic can be
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considered inside the big umbrella of SCQM. One of which is supply chain relationship
quality (SCRQ) (Fynes et al., 2005b) which studies the quality of the relationship between
suppliers and the purchasing organisations. Another one is total supply chain Quality
Management which sees SCM and QM totally integrated instead of seeing them as
separate items which just touch each other (Rashid and Aslam, 20112). In this thesis we

will consider all these views to belong under the term SCQM.

Robinson and Malhotra (2004) categorise SCQM literature in five categories;

e communication and partnership activities
e process integration and management

¢ management and leadership

e strategy,

e and best practices.

Another area that can be considered to be within the SCQM is supplier quality
management. Research in this area has so far concentrated on controlling the supplier
quality by using supplier selection and cost penalties. Even though these will incentivise
the supplier to improve the quality, the responsibility relays heavily on the supplier. The
buyer cannot cede the responsibility of improving quality only to the supplier in many
cases. (Zhu et al., 2007) When the buyer wants higher quality, he cannot cede all
responsibility of quality to the supplier, for example a better management of operations
might lessen the need of direct investments, supplier selection should be based on the
supplier quality. This thesis will not concentrate on the above since the goal is to see if

there is a way to manage the quality improvement in the whole supply chain.

SCQM can be seen from many perspectives. Romano and Vinelli (2001) sees that Quality
management is a part of SCM. Another way of looking at SCQM is that companies should
have a supply chain wide quality plan that answers questions about the content and the
structures of business systems in a supply chain setting (Lin et al., 2013). Soares et al

(2017) found that the thing that all the definitions have in common is that there is an
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increased emphasis on the broadest network of supply chain stakeholders and their effect

on quality performance.

SCQM is concerned with linking, designing, and managing strategic and tactical activities
of a supply chain system to prevent unwanted deviations, ensure accountability of channel
partners, create system-level optimization, and building competent supply networks (Lin
et al., 2013). An end to end approach to manage quality or SCQM is more essential for
the whole supply chain than just each individual company doing quality through their
internal system of quality control (Soares et al., 2017). SCQM will integrate the processes
of the companies in the supply chain and create a more formalized environment for
enhancing collaboration among the stakeholders (Aravinda and Maiti, 2012). SCQM can
be divided into two: the intra and inter organizational parts. With intra-organizational
quality management concentrates on internal supply chain context and focus. The inter-
organizational integration focuses on interfacing supply chain and quality methodologies

from external supply chain context. (Robinson and Malhotra, 2004)

Furthermore, Robinson and Malhotra (2004) state that TQM, the Malcom Baldridge
National Quality Award (MBNQA) and ISO 9001 must now transform to supply chain
perspective in order to simultaneously make use of supply chain partner relationship and
quality improvement gains in order to increase essential customer satisfaction. Robinson
and Malhotra (2004) also state that the arena is multi-dimensional and involves not only
the development of common process methodologies encompassing inter-organizational
courses of action but emphasizes the necessity for creation of channel wide value which

can be effectively measured and continually improved.

One of the major difficulties in SCQM is the management of information (Xu, 2011).
Without proper information sharing and architecture SCQM operations are not possible
(Xu, 2011). Even according Zu and Kaynak (2012) Information asymmetry, goal conflict
and risk aversion of suppliers can influence how firms design and lead their quality

management systems in supply chains.
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Buyer involvement in the quality improvement efforts can have a significant effect on the
profits of both parties and in the whole supply chain. (Zhu et al., 2007). Soares et al (2017)
found that the combined effects of SCQM practices can bring desired quality performance
across the whole supply chain. This is something that comes from the fact that the leaders
are managing the upstream, midstream and downstream supply chain effectively and are

aware of the synergies coming from SCQM.

Customer satisfaction can be achieved when product quality, service, and value are
coupled at every node in the supply chain. Linking quality at these nods involves not only
a commitment to quality intra-organizationally, but quality initiatives that extend beyond
the firm to upstream and downstream channel partners. (Robinson and Malhotra, 2004)
SCQM has a positive impact on design quality (Fynes, 2005b). This is based on the idea
that in a partnership the supplier becomes more involved in the design process of a
product (Fynes, 2005b). The root causes and underlying phenomena of quality problems
can be better identified as they may be introduced in the upstream company of the supply
chain and more information about the problem is available (Aravindan and Maiti 2012).

Soares et al. (2017) found that the different aspects of SCQM affect quality performance
in a positive way. They also found that SCQM as a whole has a positive effect. This is
also supported by other studies that found a positive relationship between SCQM
practices and organisational performance (Lin et al., 20015; Azar et al., 2010). Sila et al.
(2006) found that SCQM has an impact both on product quality and design quality. The
effect which SCQM can have on organisational performance was also found to be positive

in Chinese manufacturing firms (Lo, Yeung and Yeung, 2007).
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Figure 4 Supply chain quality management (adopted Soltani et al. 2011)

SCQM practices are highly important to enhance product quality but they are also strong

enablers of product quality improvement across the entire supply chain network (Soares

et al. 2017) In figure 4 the different sides of Supply chain management and quality

management are shown together as SCQM to show the whole potential of it. As SCQM

demonstrated to be a proven method of improving quality it is even more vital to improve

the whole supply chain network and associated processes that need to work together to

ensure quality products (Soares et al., 2017).
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3. Tools for supply chain quality management improvement

There are multiple critical enablers of SCQM: leadership, communication and partnership,
strategy, process management, quality practices, supplier participation, supplier
selection, customer and market focus, human resource development and management,
and information and analysis (Lin et al. 2013). Soares et al (2017) looked at customer
focus, supplier focus, supply chain integration and quality leadership as the four SCQM

practises and their effect on quality and as a whole.
According to Lin et al. (2013) there are eight strategic enablers of SCQM:

information technology
supplier relationship

process management

human resource management
top management support
quality management

knowledge management and

© N o o A~ WD PRE

strategic planning.

Kaynak and Hartley (2008) also identified eight practices: training, management,
leadership, employee relations, quality data and reporting, customer focus, supplier QM,
product design and process management. In a similar manner Lin et al. (2005) suggested
nine SCQM constructs: training, top management leadership, product design, process
management, supplier QM, employee relations, quality data reporting, benchmarking
learning and customer relationship. These SCQM practices have also been combined into
five categories, namely: supplier relationship, quality of IT system, customer focus, supply

chain quality leadership and externally focused process integration (Kuei et al. 2008).

The target of this thesis is to look at the use of these tools in a case company with special
focus on four items; Continuous improvement (Six Sigma especially), quality standards
(ISO 9000 specially), management and leadership and information technology including

internet of things. These four were chosen in order to be able to look at multiple enablers
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with just a few tools and also because several studies have shown the importance of these
items on SCQM.

In the next chapter we will look more closely at the four identified tools used in SCQM to

see if using these tools can have a positive effect on the quality.

3.1. Quality standards

There are different quality standards which aim to define the requirements and
specifications which corporate processes should meet in order to ensure that the products
and services of the companies fulfil the needs of their users. Some quality standards are
non-industry specific (ISO 9000) and some are created specifically for a particular

industry. Some of the industry specific standards include, but are not limited to:

e [|SO/TS16949 for Automotive industry
e |SO 13485 Medical device manufacturers
e AS9100 for Aerospace industry

e API for oil and gas industry

This chapter looks more profoundly at how ISO 9000 standard as the most widely adapted
quality standards can be used as a tool to improve the quality in the supply chain. As
mentioned earlier, there are also other quality standards that can be used in different
companies, but especially ISO 9001 is the most well-known standard that is directed
towards quality. It is even thought as something that can be considered mandatory to be
able to operate in some industries (Bendell, 2006; Sroufe and Curkovic, 2008). The first
standard was published in 1986 and now companies are using the fifth edition of the
standard (SFS, 2018). There are over one million companies in over 170 countries which
have an ISO 9001 certificate which is the one that you can be certified in out of the 1SO
9000 family (ISO, 2018). The 1SO 9000 is divided into four parts:

e SO 9000:2015 Quality Management System. Fundamentals and vocabulary
e [SO 9001:2015 Quality Management System. Requirements
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e |SO 9004:2018 Quality management. Quality of an organization. Guidance to
achieve sustained success

e SO 19011: 2018 Guidelines for auditing management systems (SFS, 2018)

In ISO quality management there are seven core principles: customer focus, leadership,
engagement of people, process approach, improvement, evidence-based decision
making and relationship management. ISO states that the newest version of the 1SO
9001:2015 addresses supply chain management more effectively than the previous ones
may have done. (ISO, 2018)

The opinions of the effectiveness of the ISO 9000 on a particular company’s performance
are highly divided in research. ISO 9000 standard is seen to belong best into traditional
manufacturing companies (Johannsen, 1995). The standard is created by a small
technical board which consists mostly of experts from manufacturing, technology and
business improvement. Wayhan, Kirche and Khumawala (2002) also want to remind that
there are costs related to achieving an ISO 9001 certificate that should not be forgotten
when judging the effectiveness of it. Sometimes these costs are just seen as a cost of
doing business when suppliers are expected to have the certificate (Sroufe and Curkovic,
2008). One of the down sides of ISO 9000 is that it requires a lot of documentation
(Tsiotras and Gotsamani, 1996; Karthi et al., 2012; Sroufe and Curkovic, 2008). This can
also be sees as a positive aspect since it allows the information to be communicated to
the whole organisation (Zuckerman, 1996). It can also be seen as a record of lessons
learned (Sroufe and Curkovic, 2008).

Even though ISO states that the focus is on process improvement and continuous
improvement there is a fear that it is missing the point (Vloeberghs and Bellens, 1996). It
IS seen to concentrate more on achieving the certificate than on how to improve the
processes inside a company. There are also multiple studies that think that the standard
does not focus enough on the improvement of the management processes (Chatterjee
and Ylimaz 1993; Karon 1996). On the other hand, Brecka (1994) found that companies
that have had the certification for over five years have achieved more benefits than
companies which have just received the certification. Another positive effect which ISO
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9001 certification has on quality is that it requires top management to be actively enforcing
quality practises (Sroufe and Curkovic, 2008). From the research it is clear to see that if a
company decides to invest into a certification it is a long-term commitment and the benefits
might not come immediately and they require a lot of work from the whole organisation.

ISO 9001 research is placed on the intra-organizational side of the framework, and
includes research examining internal work practices and processes that are influenced
externally by suppliers or customers but does not concentrate on integrative processes
or strategies with these suppliers or customers (Johnson, 2002; Terziovski et al., 2003).
The standard can also be used as a method to make a supplier selection (Lee, Lee and
Jeong, 2003)

Although ISO 9001 does not explicitly describe the requirements of SCM, it improves SCM
through the development of a better supply management system. It requires that the
supplier’s products meet the specifications of the company. Therefore, supplier evaluation
and selection must be based on supplier's capability, including its quality system and
ability to meet the buyer’s quality assurance requirements. (Yeung, 2008) It can also be
considered relevant to supply chain quality because the standard emphasises the
continuous improvement of business processes while interacting with suppliers and

customers. (Robinson and Malhotra, 2004)

Yeung (2008) believes that SCM can be improved by implementing QM but it is not
dependent on implementation of ISO 9000. The standard is more used to create a tighter
control on supplier selection and more formal procedure for inspecting supplier products.
It is also a preferred quality management method of the operation management (Foster
et al. 2011). ISO 9001 states that there needs to be a precise and objective selection, that
evaluations are established and recorded, and that the products which are purchased, are
inspected and verified. However, Yeung (2008) points out that these are just the basic
requirements in any purchasing and in so does not cover the whole supply chain. Sroufe
and Curkovic (2008) contradict this by saying that by having a certificate a company is

allowed to have better understanding of processes, lower costs and improve performance.
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Yeung (2008) found that ISO 9000 has little impact on the strategic improvement of quality
in the SC. It can be thought that just getting certified for ISO 9001 does not automatically
mean that it will improve the quality in the supply chain. However, if a company is proactive
towards quality and standards it will have a positive impact on the SCQM (Sroufe and
Curkovic, 2008). Having multiple 1ISO 9001 certificate holders in the supply chain has a
more positive effect on company’s profit than just the purchasing organisation having the
certificate or just some of the suppliers in the supply chain (Diaye Greenan and Pekovic,
2014).

3.2. Continuous improvement methodologies

For many industries and companies continuously improving quality is a core goal (Black
and Reverse, 2006). There are several methodologies used for continuous improvement
that have been quite widely implemented in companies. The most used methodologies
are Six Sigma, Lean, combination of those two, Business Process Re-engineering (BPR)
and Kaizen. In this work the focus is in Six Sigma as it is used in the case company. It is
also a widely used tool in both manufacturing and service industries. It was made popular
by the CEO of GE in 1995. (Black and Reverse, 2006)

Six Sigma is a widely accepted methodology for continuous improvement. Six Sigma can
be seen as a problem solving and optimization tool that leads to improved quality
(Raisinghani, Ette, Pierce, Cannon and Daripaly 2005). It can also be seen as more than
just a tool and more as an organizational culture (Schroeder, Linderman, Liedtke and
Choo, 2008; Raisinghani et al. 2005). Dedhia (2005) describes the focus of Six Sigma to
be measuring product quality, reducing variation, improving processes and reducing cost.
The end focus of the tool is to improve customer satisfaction (Linderman, Schroeder,
Zaheer and Choo, 2003; Black and Reverse, 2006). It is often used to analyse, improve,
and control the overall quality for example in the supply chain (Wang, Du and Li, 2010).

Six Sigma is a systematic, data-driven approach to analyse the root causes of business
problems (Wang et a., 2010). It is used to evaluate the capability of a process to perform

defect-free. By using it is possible to achieve exponential quality improvement through the
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reduction of variation in the processes. (Black and Reverse, 2006) According to Wang et
al. (2010) the idea is to monitor productivity and service performance to ensure that the
process meet the identified standards. In a supply chain there are variations both within
and between the elements and they have a significant potential to disrupt and damage

the supply chain process (Knowles, Whicker, Femat, and Canales, 2005).

The first thing that the company needs to define is the priorities for the different parts of
the supply chain. The second step is to identify all possible metrics and collect data on
these. Some of the potential metrics are order accuracy and reliability. After all the data is
collected it needs to be analysed. The idea is to look if the processes is in control and
then based on that improve the process. (Wang et al., 2010) With qualitative data, it is
possible to uncover flaws in supply chain management and so enhance the quality of the
decision making (Yang, Choi, Park, Suh, and Chae, 2007). The quantitative method
allows multiple dimensions to be simultaneously considered in evaluating the overall
competence of a supplier and the performance score of each supplier can be obtained
(Wang et al., 2010)

Hammer (2002) believes that there are four key factors that Six Sigma gives to managing

quality in the supply chain:

e Project discipline
e Sustaining results
¢ Well-established HR framework

e Quantitative strength

Project discipline comes from the defining, measuring, analysing, improving and
controlling (DMAIC) method that is used by Six Sigma users (Hammer 2002; Knowles et
al., 2005). This gives the companies the discipline to deal with the operational
vulnerabilities and variables in business operations (Hammer, 2002). By using Six Sigma
there is a drive for the company to investigate and resolve the root cause instead of just
the symptoms of the quality issues in the supply chain (Yang et al., 2007) The stage called
control in the DMAIC process is highly important. According to Yang et al. (2007) it is often
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difficult to sustain the results of improving supply chain quality, but Six Sigma can help

with this since the idea is to continuously improve the processes.

To get Six Sigma to work in supply chain management it needs to have strong linkages
to strategy, a clear collaborative framework, and a combination of tools for addressing the
twin goals of waste and variation reduction. (Knowles et al., 2005) Figure 5 describes the
connection that six sigma has with the quality standard to illustrate that six sigma has a
strong linkage to the strategy of the company. It also should produce real savings or
revenue and it requires disciplined customers and market intelligence (Wang et al. 2010).
The employees need to be trained in Six Sigma and the project needs to be supported by
the leaders (Wang et al., 2010; Pepper and Spedding 2010) Using Six Sigma offers
benefits by delivering reduced variation over and above the elimination of waste and non-
value-added activity delivered by existing approaches (Knowles et al. 2005). The quality
improvements that can be obtained from the better quality in supply chain reduces costs

and improves the level of customer service (Wang et al., 2010).

1SO 9001 Sig Sigma
¢ Set of requirements to QM
develop the whole QMS Process * $Et i togls r?m_d metho.ds to
« Company can be certified approach improve individual business
againstit Cycle of processes

improvement * An individual can be certified

Figure 5 Relationship between ISO9001 and Six Sigma
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3.3. Leadership and management

In the resent years there has been higher focus on how human resource management
affects supply chain management (Hohenstein, Feisel, Hartmann, 2014). When a
company decides to use SCQM it does not only affect the buyers and suppliers but also
the different functions inside the company. The different functions may have different ways
of working. Foster et al. (2011) found that usually operational managers are focusing on
internal activities and supply chain managers are more focused on thinking about the
purchasing, the upstream firms and total cost. As time has passed operations have also
started to focus more on customer satisfaction and supply chain management has
adopted a more quality-minded approach (Foster et al., 2011). It is important that the
human resource aspect of supply chain quality management is done in an effective way.
This topic has not been fully studied in the SCQM literature even though aspects of it have
been recognized by researchers as important to achieve good SCQM (Kuei et al. 2001;
Fynes et al., 2005b; Foster et al., 2011). To look at the topic broader the researches done
in the QM and SCM fields were looked to find the important themes for SCQM.

HRM is important when thinking about recruiting, retaining, developing and managing the
employees in the supply chain. This is increasingly important in the growing global
demand of highly skilled supply chain managers. (Hohenstein et al. 2014) The supply
chain managers that we have today need to have a broader set of skills knowledge and
abilities than in the past (Hohenstein et al. 2014). When working in a supply chain these
skills includes financial and IT skills, business knowledge, negotiation skills and cultural
sensitivity (Menon, 2012).

Workforce management takes the employees in account by giving cus and involving
employees in quality circles and other improvement projects (Zeng et al., 2012). Training
programs allow the increase of the necessary competencies to ensure superior job
performance. They can also help in assessing the proficiencies and provide employees
with best practises. (Hohenstein et al. 2014) The training requirements needs to be
broadened out from just the technical aspects to also include quality and SCM without
forgetting team building and leadership (Menon, 2012). Training has great effect on SCM
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(Mishra and Sharma, 2016). Hult, Ketchen and Arrfelt (2007) findings do not fully agree
with that training can have a positive effect on SCM but that the company must first have
a competitive culture. On the other hand, it has also been found that that training as a

mitigating factor when implementing SCM (Gowen and Tallon, 2003).

The role of the top management is mentioned in several studies and books when talking
about improving the quality. Managers have a positive perception towards the impact of
SCQM on the overall organisational performance (Kuei et al., 2001). Also, Fynes et al.
(2004) have found that management and leadership is seen as an important theme in
SCQM. Sandberg and Abrahamsson, (2010) found that there needs to be four different
types of supply chain managers in a company to make the SCM more efficient. These

types are:

e supply chain thinker
¢ the relationship manager
e the controller and

e the organiser for the future.

The first one of these is the person that will look beyond the company’s borders and
focuses on the supply chain processes. As the name tells the relationship manager is the
person the builds the relationship both internally and externally. The controller’s main task
is to measure and follow up the KPI's. The organiser of the future makes sure that the
companies supply chain stays dynamic in the ever-changing market. (Sandberg and
Abrahamsson, 2010)

Top management support has an effect on employee involvement which in turn has an
effect on the company’s quality performance (Mahor, 2013). Mishra and Sharma (2016)
found that managerial support influences SCM. Both management support and employee
support can lead to enhanced SCM which is critical for the implementation of employee
training (Gowen and Tallon 2003). It is also a mitigating factor when implementing SCM
(Gowen and Tallon, 2003).
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The company culture needs to emphasize the organizational goals instead of focusing on
departmental goals to the cross functional teams to perform in an optimal way (Menon,
2012). Having a company culture like this facilitates cooperation and involvement within
different levels of the organization (Mahor, 2013). Internal integration is a prerequisite for
implementing SCQM. The success of the network is dependent on that each unit in the
chain are delivering optimal performance this requires that the team work seamlessly
together (Menon, 2012). Gowen and Tallon (2003) found that the best kind of training for
supplier quality evaluation and continuous improvement teams is the one that emphasizes

team-building skills.

3.4. Information Technology and IoT in particular

The development of information technology, especially in the recent years has given a lot
of new possibilities to improve both the supply chain management as well as quality
management by automating the information flows and by giving access to huge amounts
of data. At the same time the capacity and capabilities to analyse the data efficiently have
improved enormously. The collaboration, integration and exchange of data between the
parties has become a normal way of working. According to several researches (Xu, 2011)
in order to run SCQM operations efficiently there is a need for designing the information
sharing and data architecture in order to reach the competitive advantage. Without
information technology and timely handling of data it's not possible to make any significant

improvements in SCQM

There are several IT solutions that support quality efforts (Barata and Cunha, 2017). IT
has been found to be one of the main critical areas of opportunity in improving SCQM (Xu,
2011). One of the new trends in technology development is Internet of Things (IoT). It is
an internet-based network that gives real time information (Dweekat, Hwang, Park, 2017).
Whitmore et al. ,2015 have defined loT in following way “The Internet of Things is a
paradigm where everyday objects can be equipped with identifying, sensing, networking
and processing capabilities that will allow them to communicate with one another and with
other devices and services over the Internet to accomplish some objective. Ultimately, 1oT

devices will be ubiquitous, context-aware and will enable ambient intelligence”. loT can
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expand the usage of RFID and NFC technologies beyond the company boundaries. 10T
can also provide much more detailed information and without delay, thereby providing
precise input for supply chain quality management improvement. 10T can be an enabler
of real time quality management in the supply chain (Xu, 2011). 10T has also made it more

important to manage quality in the supply chain (Soares et al., 2017).

IoT refers often to information sensing technologies and devices such as global position
system (GPS), radio-frequency identification devices (RFIDs), infrared sensors, and laser
scanners (Dweekat, Hwang, Park, 2017). RFID can be used to track the flow of products
in each of the stages in the supply chain (Bseet, Manogaran and Mohammed 2017). This
in turn will improve the decision-making process in the company (Wakenshaw Carsten,
Dagiang, and Rosario 2017). It can be used to link processes or objects that need be
monitored, linked and interacted with (Dweekat, et al., 2017). It has a potential to enhance
not only the decision making but also the collaborative activities and the analytical
activities related to supplier quality (Wakenshaw et al. 2017). This can be done with the
help of cloud computing, data mining, data analysis and mobile communication which can

be incorporated with the help of l1oT (Dweekat, et al., 2017).

loT architecture can be divided into four layers:

the sensing layer

the network layer

the management service layer and

the application layer. (Dweekat et al. 2017)

The first layer collects and transmits data and it usually consists of object identification
such as RFID tags, barcodes and the tools that read these in the means of short distance
networking connectivity. (Dweekat, et al., 2017). The networking layer’s task is to connect
the objects and allow them to communicate together (Wang, Xu and Xu 2014; Wang
2014). The third layer integrates seamlessly the services and applications into the loT
(Dweekat, et al. 2017). It does the information analytics, security control, device

management and process modeling (Wang et al. 2014; Wang 2014). The forth one is the
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whole goal of using 10T technology (Dweekat, Hwang, Park, 2017). This layer is used to

plan, manage and control the things and objects (Wang et al. 2014; Wang 2014).

Organisations are not yet realising the full potential of having both IS and QMS systems
and this is partly because the know how is still missing from companies (Barata and
Cunha, 2017). By integrating automated supply chain management into quality
management companies are able to automate existing QM processes and for example
able to reduce the number of quality recalls though the supply chain (Xu, 2011). IoT can
also help with the reduction of incorrect deliveries, traceability and flexibility (Mtller and
Voigt 2018).

IoT is an emerging internet-based information architecture that can be employed to
facilitate information flow in global supply chain networks (Xu, 2011) as the data has no
geographical boundaries. According to Dweekat et al. (2017) IoT offers traceability,
visibility and controllability in the supply chain. In order to create a collaborative supply
network organization, there is a need to share quality information and enable quality
processes between the companies (Vaidyanathan and Devaraj, 2008). Having
appropriate information sharing and architecture regarding QM has become an important
competitive factor (Xu, 2011).
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4. Research methodology

The aim of the empirical part of this thesis is to gain an in-depth understanding of how a
big manufacturing company sees supply chain quality management and its tools. The
research was done by conducting 3 interviews in the case company. The research is
qualitative in nature. This chapter will give an overview of the research method used in
this thesis. First the design of the research and the data collection methods are described

and finally a look is taken at how the data was analysed.

4.1. Research design

Research design can be described as the general plan on how the research will be
answering the research questions. This includes the goals which originate from the
research questions, from where the data will be collected, the constraints of the research
and any ethical issues. All this should reflect that everything was thought throw thoroughly
when making the plan. After this the research tactics will be decided which includes the
techniques for collection of data and the suitable way to analyse the data. (Saunders,
Lewis, and Thornill 2009, 136-137)

When choosing the research method, the most important thing to consider is to choose
the right research method and to evaluate whether the researcher will be able to answer
the research questions and meet the objectives of the study. The chosen method depends
on what are the research questions and objectives, the amount of existing data, the
available time and resources and the philosophical base of the researcher. (Saunders et
al., 2009, 141) For this research case study method was chosen. Yin (2009, 4) states that
this method is useful when the research aims to gain in-depth and extensive
understanding of an existing phenomena through “how” and “why” questions. Thus,
examining supply chain quality management with a case study is due to the form of the
research questions which aim to find out how companies see supply chain management

and how they try to improve this by using different tools.

The creation of a theoretical framework is essential in the case study method since it

supports the planning of the research design. This will provide a base for what kind of
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data and how it needs to be collected and finally how it should be analysed. (Yin 2009,
35-37) The theoretical framework was built based on the existing literature from SCM, QM
and SCQM. This provides a strong base for what kind of data needs to be collected and
analysed.

According to Saunders et al. (2009, 139) research can have three kinds of purposes,
which are exploratory, descriptive or explanatory. This research is an exploratory study
since there is already existing literature, but this study aims to describe how the
phenomena is seen in companies and so give an even better understanding of the field.
There are three main ways to conduct such a study. They are literature review, expert
interviews and focus group interviews (Saunders et al. 2009 139-140). In this thesis both

review of literature and expert interviews are used.

4.2. Data collection

This thesis studies one phenomena, in this case supply chain quality management which
means that it is a cross sectional study since the study is conducted at a particular time
and is based on interviews that were carried out in a short period of time (Saunders et al.
2009, 155) The data was collected by using semi structured interviews. The collected data
is non-numerical which follows the qualitative design of the study (Saunders et al 2009,
151-152). The collection of primary data follows single case design, since all the interviews
were made in the same company. The interviewees were chosen based on their
experience with the supply chain management and quality management. They work in
different departments of the company and see SCQM in different ways. They also have
experience in varying degrees with the quality improvement tools. This will allow the

researcher as extensive picture as possible with the limited time and resources.

All the studied tools that were identified in the literature review are used in the case
company and it is even known in the industry for using these tools successfully. This gives
an opportunity to study these tools in an environment that has had success in using them

in the past.
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The data was collected through two semi-structured skype interviews and one semi-
structured email interview due to geographic distance and time limitations of the
interviewees. Semi-structured interviews are often used in exploratory studies. In such
interviews the researcher has a list of questions and themes that need to be covered
during the interview, but the order and themes might shift during the interview to allow for
changes during the interview. Sometimes there might even be a need to ask further
question that are outside of the original scope. (Saunders et al. 2009, 322) The Interviews
were all conducted in English since this was the common language between the
interviewer and the interviewees. The interviews were carried out between May and June
2018. The two interviews took about 50 minutes. The data gained from the email interview
is not as extensive as the Skype interviews since it did not give an opportunity to ask
clarifications in the same way, but it should still be considered as an equal source of

information to the Skype interviews since it gives a lot of good facts.

The job title of the interviewee, the industry, the number of employees of the company
and the experience in quality management/supply chain management will be used to give
background information but the interviews were anonymous. The theoretical framework
was the basis for the interview questions, and it consisted of two parts: the different
management methods and the tools used in SCQM. Before the interviews were agreed
the research, theme was presented to the interviewees to ensure that they could answer
the questions during the interview. The interviewees were encouraged to answer to their
best ability and ask clarifying questions if needed. During the Skype interview additional
guestions were asked to get more information on the topic. Same questions were used in
all three interviews and they can be found in Appendix 1. All interviewees were able to
answer all the questions but varying degree. The clarifying questions that were asked
during the skype interviews were answered in a way that did not provide the answer found
in the theoretical part. The answers were more about getting the interviewee to thing about

the answer from another perspective.
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4.3. Data analysis

Before doing the data analysis the Skype interviews were recorded and transcribed in
order to allow for the analysis of the data. The interviews were transcribed from an audio
file that was recorded during the interview. This can be thought as the first step of the
analysis processes since while transcribing the collected data had to be gone through in
detail (Saunders et al. 2009). The third interview was already in written form, so it did not
need to be transformed to another form. Since the two interviews were analysed for the
first time during the transcription processes the written interview was read through multiple
times to make sure that the answers were fully understood. Then they were put together

based on which question answered.

The qualitative data analysis is based on meaning that are expressed through words. This
means that the non-standardized data gathered requires to be classified into categories
and then forming the analysis through conceptualisation. (Saunders et al. 2009, 482) In
this research coding is applied for the analysis of the collected data. According to Miles
and Huberman (1994, 56-57) this means that specific codes will be created in other words
labels or tags that are used to assign units of meaning. This will facilitate retrieval of the

data and organizing it into different themes (Miles and Huberman, 1994, 56-57).
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The codes were created based on the four main themes identified in the theoretical part:

quality management, supply chain management, Supply chain quality management and

tools used to improve the SCQM. The last category was also divided into four

subcategories that had also been used during the theoretical part. The data was coded

and analysed based on the list shown in Table 1. During the coding the different

interviewees were marked with different colours.

Quality management
Supply chain management
Supply chain quality management
Quiality in the supply chain
measuring quality in the supply chain
SCQM improvement tools
Standards
Continuous improvement
Leadership and management
Internet of things
Potential of the tools

Table 1 The coding of the interview data

QM

SCM

SCQM

SCQM-q

SCQM-m

To

To-S

To-ClI

To-LM

To-loT

To-po
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5. Empirical results and analysis

This chapter will concentrate on the empirical results of the research. The chapter will
start with a description of the case company and the interviewees. This will be followed
by the results from the case-specific interviews. At the end the interviews will be reflected
against what was found in the theoretical part of this research. This will allow for
connections to be drawn between the theory and the empirical part. The analysis is divided

into two parts analogous to the interview and theoretical parts.

5.1. Case description

The empirical part was carried out with semi-structured interviews in one case company.
The case company was chosen based on the access that the researcher had to the
company and image that the company has in the use of multiple of the tools studied in the
research. The company has a long history in quality management and is well known for
its use of the six-sigma method. It is also one of the first companies that started using lot
or Industrial Internet as it is called in this company. This means that the company is in a
unique situation where it has a long history in the use of these tools compared to a lot of
other companies globally. The company is a part of the big global corporate and has over
64,000 employees in over 120 countries. The target company is a manufacturing company
in the oil and gas industry that offers both products and services for the oil drilling and
production. Products are technically advanced and the environment where they are used

set high quality requirements. These requirements are affecting the whole supply chain.

All the interviewees have experience in both quality management and supply chain
management. The three-people interviewed in the company where a Supply Chain Quality
Manager, QMS Engineering and Sourcing Manager and a Plant Quality Manager . All of
the interviewees have worked in quality/supply chain management for multiple years and
thereby have extensive experience in SCQM. They have also been employees of the
company for multiple years, so they have a comprehensive picture on how the company

operates.
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5.2. Management methods

In order to understand how the company sees the different management theories, more
detailed questions were asked about quality management, supply chain management and

supply chain quality management.
5.2.1. Quality management

When asked about the quality management and how it is seen by the respective managers
the views differed and it seemed as a much more difficult term to define than SCM.
Especially the QMS manager stated that it is a term that is used often but the definition of
the term is not thought about. In the same way as in the supply chain management
guestion, the QMS manager started by defining what the quality is. He defined quality as
customer satisfaction. This led him to define QM as everything that we need to do in order
to obtain customer satisfaction when delivering the final product. According to the Supply
Chain Quality Manager the quality is something that comes all the way through the
processes. He also believes that quality is something that should not only be the
responsibility of the employees working in the quality department but something that

everyone should be aware of.

The Quality Manager sees quality management as ensuring that all processes are
consistent across all areas in the supply chain and thereby will produce products of
highest quality. The QMS manager talked more about having control on processes,
defining roles and responsibilities, and making sure that the company has the proper
competence set up within the process. In the end the quality management is managing

customer service and everything that the company needs to do make the customer happy.

The Supplier Quality Manager also agrees that the customer needs need to be considered
when talking about quality management. It needs to start with the engineering of the final
product so that designs are fit for purpose from the start and carries through the whole
supply chain network. The Supplier Quality Manager has a broader look on what is quality
management. He starts with that the customer need to ensure that the flow of good data

from the customer to the supplier. The information is needed to make products correctly
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to the clear specifications and set requirements. The company also needs to ensure that
it has the right processes to ensure that the supplier is able to produce products to the
companies’ requirements. All these view as put together in figure 6 to illustrate how the
company sees quality management.

Product
development

Customer (OVE] it\/ Process

needs management control

Employee
commitment
and clear
roles

Figure 6 Case Company’s view on what are the most important factors in quality

management
5.2.2. Supply Chain Management

To understand more clearly how the supply chain management is seen by the company,
guestions were asked about how the managers see them. The QMS manager started by
defining what is the supply chain. He defined supply chain as the processes that the
company must have to acquire the materials that they need to assemble or to manufacture
the product in house so that the customer orders can be fulfilled. The supply chain

processes start with the supplier approval, procurement, and then the delivery to the
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manufacturing plant. After the goods have arrived, they go through a goods in check. After
which they are used in the manufacturing. A lot of this is materials management, which is

done in the company’s ERP system.

In the Supplier Quality Manager’s opinion SCM includes the whole process from receiving
a purchase order from a customer through to delivering the product to the customer
(SQM). In the oil business this also includes the managing of the product through it service
years and finally the retirement of the product. Managing supply chain includes the
management of developing new products, incoming and existing orders, after market and
the decommissioning of equipment that was provided to the customer. It can be seen as
a project which starts from the initial inquiry from the customer and ends when the project
is done, or the customer relationship is finished. The QMS manager’s definition excludes
engineering from the supply chain but does acknowledge that in some cases it can be

included in the definition.

The Quality Manager sees SCM in a similar way by stating that it is a process that controls
the material from supplier, stock assembly and then delivery to the customer. The QMS
manager states that SCM is basically the management of all the parts in a supply chain
in a manner that will be effective, makes sure that everything is done on time and with the
proper quality. In the end this leads the company being able to deliver the final product to

the customer.

In the Figure 7 the different views have been combined in one picture describing the
supply chain for the case company. In the Figure 7 it has been taken into the consideration
the different starting points that the interviewees perceived. It clearly differs from figure 3

which portray the supply chain in literature.

46



Product
<
Slmglie Procurement Delivery ek 0y check
approval Warehousing

Product Product service Customer . Customer
: ) Manufacturing
retirement delivery order

Figure 7 Supply chain in case company

5.2.3. Supply chain quality management

After the two-traditional management terms had been looked at, the next part examines
what happens when these two are combined and how this is seen in the company. First
the interviewees were asked to define what is the quality in the supply chain. After this we
looked at how the quality is measured in the supply chain. In the end also, the term SCQM
was discussed and its importance to the company.

The Quality Manager defines it as activities required in the supply chain to produce high
quality products. In the QMS manager’s opinion quality in the supply chain is making sure
that the company is not supplying defected products to the customer. This will in the end

impact the customer satisfaction which will affect the company’s future with the customers.

The QMS manager had a clear vision when answering this question and started his
answer by stating that quality is one of the fundamental statements in this business. Which
means that it is non-negotiable for the company together with safety, on time delivery and
on top of the cost. Quality is something that you always have to think about when you start
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the supply process from a supplier selection or start it from the manufacturing in house.
The quality can be considered on couple of different levels. The first level being that there
needs to be controls and competencies and set of checks in place to make sure that the
processes are followed as planned. The other level is that there needs to be a mind set in
the employees that they will not let the defect past just because it will be an unpopular
decision to stop the line. Ignoring an error just because it is a non-popular decision is not

a good enough reason.

The process in the company should try to contain the defects as early as possible because
this will reduce the internal costs that are created when processing these deficits
afterwards. In the long-term the goal is to investigate the root causes of the defect during
the continuous improvement cycle to ensure that it does not happen again. In some cases
as in risk management it is possible that the issues needs to be cascaded over to other
parts or areas of the business to truly understand and to try to prevent the issue from
happening again. These are all done to guarantee that the operations are capable to
provide the customer with what it requires or needs.

To know if supply chain quality management is efficient it is important to be able to
measure the quality. This seemed to be quite a difficult question and it became clear that
measuring quality is done differently in different faces of the supply chain. First, it needs
to be examined how quality is measured between supplier and the purchasing
organisation. After that we will look at how quality is measured in manufacturing in this
case. In the case company the actual manufacturing can take place either inside the

supplier or in the company.

In the QMS manager’s opinion measuring the detailed quality is not sufficient. It is equally
important to look at the pass vs fail volumes. In order for the company to be able to say
that their processes are in control there needs to be measurement in form of metrics. In
his opinion it is important to record all of these, both the pass and fails and the specific

metrics.
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When it comes to the purchasing quality it can be measured by measuring the degree of
which the supplier is meeting the requirements in goods inside the purchase order. It can
also be looked at a level of quantities the company needs to send back goods to the
supplier compared to the quantities where the requirements are met

The quality team does weekly reviews and follows track and trends on continuous
defects. The goal is to ensure that top cost drivers have corrective and preventative
actions in place. According to the QMS manager for some suppliers there is a
measurement in form of how many times they have to open a change request (CR)
because of a specific factor. These are then processed and analysed during the quality

management review.

The Supplier Quality Manager listed multiple metrics that are used to measure quality.
One set of these are the number escaping defects and non-escaping defects. Escaping
defects refers to all the defects that are uncovered directly after the supplier has delivered
the product. A non-escaping defect means that the supplier has noticed the defect but
asks for permission to leave something in the product that is non-conforming. This then
means that the defect will be looked at to analyse if it is a significant issue and needs to
be reworked or scrapped. The type of measuring quality is looking at the cost of quality
which includes for example scrapping and rework costs in the ensemble process. The
final measurement is the measuring the amount of warranty claims and issues of non-

conformance.

When asked straight about the term supply chain quality management the Quality
Manager knew what it means and even describes it as his day to day job. The other two
did not recognise the term SCQM. The Supplier Quality Manager recognises supplier
guality management as a more familiar term to be used when combining quality and
supply chain management. The QMS manager notifies that the words in the term are quite
easy to understand and the term itself might even be used but that the meaning behind
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term might not actually be as clear when you start thinking about it. He does not think that

it is used as an official term in the organisation but that it might be used in conversations.

As the term SCQM was not a familiar term with additional questions were asked about the
combination of the two terms and what would be included in it. In the QMS manager’s
opinion it would include material management, sourcing, manufacturing, logistics, quality
insurance and manufacturing engineering. The final target of manufacturing engineering
is that they can provide a quick consultation on arising issues on the manufacturing line
from an engineering perspective. All these teams or departments would fall under the
SCQM umbrella.

The supplier quality management sees SCQM as having linkages between the different
parts of the processes. For example, when an issue arises with a supplier and the
specifications for the component in question are reviewed, it might occur that the
specifications were not easy to understand or unambiguous. Finding the non-
conformance might be difficult since the product structure is multileveled and complex.
Product components are provided by several suppliers. So, the conclusion is that
improving quality starts out with trying to make it as easy as possible for the supplier to
get it right throughout the whole end to end process. By knowing easily if something is
right or wrong it is easier to identify the non-conformances and time won’t be wasted on

debating if there is a critical feature or issue throughout the process.

Even though the term SCQM was not really used all interviewees recognized that it is
something that is important to the company. In the Quality Manager’s opinion, the
company already does regular reviews to understand the details behind supply chain
quality. The QMS manager highlighted once again that since customer satisfaction is
important so is SCQM since it has a direct impact on customer satisfaction. The Supplier
Quality Manager agrees to this but also highlighted that it is important to remember that it
needs to be everyone’s issue. What he means by this is that it should not be thought as
supplier, manufacturing or engineering quality but as a collaborative thing between the
different departments. This comes from fact that the defect could have been created at

every single phase of the process and if you do not understand the end to end process
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and what is important it is possible to do something that makes it harder for someone else

in the downstream to correct it.

5.2.4. Supply Chain Quality Management’s improvement tools

This part of the study was started by requesting what kind of tool the interviewees would
spontaneously come up with without them knowing about what had been discovered in
the theoretical part. After this the interviewees were asked about the tools identified in the
theoretical part and their views on these tools and how the see their role and adoptability

in their context.

Supplier Quality Manager explained how the company keeps track of the qualifications
and quality audits done. The qualifications are kept so that the engineering department
can review and approve specifications and sign off them. This means that there is
traceability, built in rigidity around the process and thoroughness since it is not done by
individuals but as a team, so several people are involved in the process. Key performance
indicators (KPIs) are used in order to keep the focus on the important topics and to help
in priorisation. Since the company has multiple suppliers, there is a clear awareness of
not giving the same level of focus equally to all suppliers. When looking at data it is
possible to see that a lot of those suppliers supply simple or non-critical products that do
not cause problems in the supply chain. A few of the suppliers supply much more complex
integrated assemblies and it is important to focus quality efforts in these suppliers.

Keeping track of the accomplished quality audits will help in the prioritization.

Another important tool that is used in the company is to ensure that the supplier's Quality
Engineers go through a mandatory and rigorous training and certification program
provided by the company. This gives to supplier a good grounding in a lot of manufacturing
techniques, quality tools and processes. The Quality Engineers get education on
techniques and tools to do a root cause analysis and take corrective and preventative
actions. This is important since sometimes the quality issues are complex, and the cause
might not be a singular thus there is a need to go two or three layers down before the root
cause can be found. All of this comes from the idea that the business is committed to drive
continuous improvement in all that they do. This leads to them capturing lessons learned
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and enables them to spread them across similar suppliers with similar kinds of products

and to try and get a cycle of improving going on.

The Quality Manager mentioned multiple information system tools that the company uses:
Tableau, Agility, Oracle, NCM and Gensuite. Tableau is a tool that visualises different
KPIs and thereby allows tracking and analysing the trends in different quality metrics.
Agility is the quality management system that the company uses to describe processes
and to store the documents that are needed by 1SO 9001 certification. Oracle is the
company’s Enterprise Resource Planning (ERP) system and the supply chain is managed
with the help of it. NCM is the tool to track and manage the non-conformances that appear
in the supply chain. Gensuite is another quality tracking program that tracks the quality
audits and their findings, the different continuous improvement projects and raised quality

issues.

The QMS manger mentions the same tools that we already mentioned by the supply
quality manager and the quality manager including Oracle and NCM. He also adds ESQM
which is the supplier quality management tool. It includes number of different checklist
and you have the criteria based on what kind of supplier and part, component you would
like to procure from the supplier. This will define what kind of qualification processes needs
to be done the documentation that you need to produce and perform with the supplier to
have a yes/no decision at the end of the day if we would like to procure from the supplier
or not. There is also yearly supplier surveillance based on risk factors and if a new supplier
is added outside of the approved supplier list a qualification process is done.

Manufacturing teams have on a daily basis shop floor meeting where they go through the
dashboard which tells what is going in production, if there have been any issues and what
those issues have been. There is also documentation around the different steps that
needs to be carried out for example a quality insurance work instruction which gives step
to step guidance on how it needs to be performed. The QMS manager also noted that it
is important that the right people have the right competence to perform the tasks that they

are given.
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When asked about which one of these is the most important the Quality Manager believes
that the visualisation of the different metrics with Tableau is the most effective and easy
to use. It helps to show all the areas of concerns utilizing available data from the systems.
The Supplier Quality Manager’s answer comes quite close as well since he things that the
most use is seen when the defects and escapes are analysed which leads to robust
corrective actions and these can then be imbedded into the supplier. This helps with not
having to see the same issues reappearing again and again. He emphasized the
importance of creating the culture of continuous improvement in the supply chain. All the

answers found in this part have been collected into figure 8.

¢ Traceability
¢ Team involvement

Qualifications

* Internal audits
* Supplier audits

Quality audits

¢ Focus on right topics
e Supplier priorisation

Supplier trainings & * Manufacturing techniques
certification e Quality tools & processes

Continuous * Lessons learnt, shop floor meetings and dashboards
improvement * Quality insurance instructions

* Reporting & analyses

IT QM Tools « Process documentation
* Audits & Quality tracking

Figure 8 Spontaneously mentioned quality improvement tools

In the case company the both ISO 9001 and API are used as quality standards and the
company is certified and audited against them both. When the interviewees were asked
how they saw quality standards’, like ISO 9001 or API, role in helping to improve the
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quality, they all answered that there’s no clear yes or no answer to be given. In the Supplier
Quality Manager’s opinion, the more industry-based quality certificates have a bigger
impact as long as they did not become diluted versions of themselves. He believes that
the main API standards are good especially if they are used together with some of the
other API certificates which require that the supplier has a higher level of control on the
processes to achieve the certificate. When talking about the ISO certificate the Supplier
Quality Manager saw it more as a basis and as an enabler to even get to the negotiations
with the customer and supplier. The image of the supplier improves if they have API
because it creates an image that this a supplier who can be trusted with a more complex

product.

The QMS manager’s spontaneous answer was that indeed 1ISO9001 can help improving
the quality. He continued by giving an example of when he does an introduction training
for quality, he always asks, “What is the purpose of ISO9001 or other relevant standards?”
The answers are often that we want to make sure that the company has proper processes
and they are properly controlled. He follows these answers by asking “Apart from the
certificate, what kind of a things you can’t receive without meeting the particular
requirements unless you give that certificate to yourself, can you achieve all those other
things without working with ISO9001 standards?” The answer often being that yes, you
can. He still believes that the standards have their role as they give the company a
framework that enables defining how different things are done in the organization. In short
it tells what is needed to do to run an effective organisation and to make sure that

everything is working properly over the teams and functions.

At this point when the question if ISO could improve the quality in the supply chain was
asked again the QMS manager started thinking again about his answer and concluded
that the standard is important to the organisation, but it might not be able to improve the
quality in the end. He reasoned his opinion by telling that it is the people that are doing
the improvements in quality. The standard is only telling that the company should improve
the quality and that is the only role quality standard plays. The standard’s only mandate

that the company needs to figure out by itself how to improve the quality.
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The Quality Manager was the one that had the strongest believe in the possibility that the
standards could help with improving supply chain quality management since they are
consistent with what they are trying to achieve. But even he notifies that it is very easy to
get caught up in focusing only on the achieving the certifications of the standard instead

of actually trying to achieve what the standards are aiming to achieve.

When discussing the leadership engagement and training it was clear that everyone
agreed that this has a positive effect on the quality improvement in the supply chain. The
Quality Manager stated that quality is something that needs to be approached from all the
levels of organisation. One way of achieving this is training and competence improvement
which are both able to improve the quality according to the QMS and Supplier Quality
Managers. The Supplier Quality Manager also added that this is where the clear work

instructions and processes play a significant role.

The Supplier Quality Manager believes that organisational culture has an effect because
when there is a higher focus on revenue and turnover than quality sometimes companies
will possibly do things that they would not otherwise do. This also comes with top
leadership engagement since if the employee on the shop floor is under pressure to ship
the products and he is not quite certain or not even having the knowledge that stopping
the line is accepted and even expected it will lead to quality defects. Products need to be
therefore validated before shipping and eventually reworked. Having the right instructions,
competence and training would save the validation and rework costs. The QMS manager
also believes that this can have a big impact on entire improvement of quality in a big way.
He even believes leadership and management are the most important parts in improving
the quality. The QMS manager agrees that the leadership engagement is important but
sees it more from a process improvement viewpoint. He believes that it is easy to find
places where there is a gap in either the process, competence or something else. The
next step is also easy since it is just to figure out what needs to be done and figure out a
plan. When making a change in a process it is just to sit down and draft a new process.
The hard part comes when it is time to implement the plan or the new processes in the

organisation and this is where leadership engagement becomes vital. There is a need for
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managing the change, approving the budget for change and the run the improved process

in the operations.

When asked if Six Sigma could be used to improve quality in the supply chain all of the
interviewees agreed but they also think that it is not for everything. The Quality Manager
thinks that is an active methodology that can track the level of defects within the business
and it should be used to advice whether the correct areas are being targeted for
continuous improvement. The Supply Quality Manager stated that it needs to be applied
in the right place for the right application. According to him Six Sigma provides the basis
for measuring and driving the improvement in processes and therefore it is very much in
the core of the developing the quality. He also notes that often people will do this
instinctively without calling it Six Sigma.

According to QMS Manager’s opinion there is are reason to be more sceptic towards Six
Sigma. Even though he fully believes that it can be used to improve the quality in the
supply chain he wants to highlight that it also has its limitations. He believes that
sometimes people forget that Six Sigma is just a tool same as a hammer and if you want
to hammer down a nail you do not use Six Sigma, but you want to use a hammer. Six
Sigma should be used on specific cases and when this is done it will provide you a
methodology of certain stamps that you need to accomplish to arrive at the improvement
which can have a significant impact. He also reminds that Six Sigma is only as good as
the people who are mentoring you and the data available. You also need to have enough
data since the method is highly sensitive towards data and if you do not have enough of

it you should use other methods to improve quality.

When asked if 10T could influence quality in the supply chain the interviewees did see the
potential of it but could not yet say if it influences quality. The Supplier Quality Manager
believes that this technology has potential but on the other hand it is highly dependable
on the product, the supplier, the supply chain and how it is all linked together. After
additional questions were asked if 10T could help with the cross-functionality and
information sharing he believed that in the same way as technology has gone forward
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during his career IoT will in time add value to what we do, but at this stage he was not

able to give any real usage or applications.

The Quality Manager believes that by aligning technology and the standards that these
technology tools will remove the human errors in the process. It will increase the
traceability in a business. The QMS Manager defines lIoT is something that can basically
monitor, and sense and it needs to be combined with the Artificial Intelligence (Al) to
somehow automatically control all the different factors. When this is achieved it will have

a very positive impact on quality.

When asked which one of the tools are the most useful tools the answer to this question
was the most divided between the interviewees. The Quality Manager answered simply
IoT. The QMS manager had more difficulties in putting them in order put does believe that
leadership engagement, training and competency are simple things and might also have
the biggest impact, so this is the candidate to be most useful according to him. He believes
that 10T has huge capabilities of making the major difference in the future for its ability to
do automatic checks and controls. He also mentions that it has the possibility to remove
the human error same as what the Quality Manager said during the previous answer. Six
Sigma would be three and standards number four. The supplier quality manager opinion
Six Sigma is fundamental when talking about which one is the most useful tool. He also
believes that these kind of things needs to be thought together since there is no point in
doing Six Sigma if there is no data, and no point of using loT if there are no good

processes already and, in this way, they are all linked together.

The future of these tool also seems quite promising. Both Supplier Quality and the QMS
Manager believed that all these tools will be used in the future. The Supplier Manager
assumes that they might change names to make them fresh again, but their purpose will
stay same. The Quality Manager believes that 0T will be the tool of the future. The QMS
manager agrees with the Quality manager when it comes to 10T. He also believes that
there will be growth in standardization especially for upcoming technologies. He believes

that Six Sigma will stay since it is a tool and since it works great now it will work well in
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the future as well. Leadership engagement and competency management is something

that needs to be utilized in a more effective way according to the QMS Manager.
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6. Discussion and Conclusion

This research looked at how a company’s supply chain quality management can be
improved. The research also aimed to answer what quality in supply chain is and how it
can be managed, and what kind of tools can be used to improve quality in the supply
chain. The first part of this thesis looked at literature which has been written about the
topic after which a series of interviews were conducted in the target company in order to
get empirical data on the topic. In this chapter these two parts will be reflected against

each other and conclusions will be drawn based on them.

6.1. Findings

Q1: How can a company’s supply chain quality management be improved?

The answer to the main question starts with the defining what quality is and how can it be
measured. This need to be defined to be able to see if it can be improved or not. From the
research and the interviews done in the case company it became apparent that customer
satisfaction is the end goal of improving quality in the supply chain (Soltani et al 2011).
Even though this is the main aim product quality and the cost of quality are still important
factors when looking at what is quality and how improvements will be measured. Both in
the literature and during the interview even though customer satisfaction was mentioned

there was no mention of how it is measured.

The cost of quality is clearly something that is measured in the case company . This
includes the costs that are related to preventing poor quality and the costs related to fixing
the quality in afterwards when the product has already left the company (Zhu et al. 2007).
The latter one can have a big effect on the company's brand and future business
opportunities with the company. All this will influence the company's profitability in the long
run which no company wants. On the other hand, the costs related to preventing poor
quality cannot be too higher either since that will also affect the company's profitability.

Therefore, it is important to find the most effective ways to improve quality.
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The definition for what is supply chain will wary from company to company and there does
not seem to be a clear answer what should be considered to be inside the definition of
supply chain. For the answer of this question we will use the broader term that was used
in the literature which included everyone involved in the supply chain network. It is also
important to remember that in the case company's situation high emphasise was put on
that engineering is an important part of supply chain quality management. The same thing
could not be found in the literature since almost none of the definitions included

engineering.

The second supporting question already looked which tool were looked at in this study,
so we already looked at the pro and cons of these tools. So, this chapter needs to look at
which of these tools can help in the improvement of supply chain quality management.
From the research it is clear that there is not a one tool that has been found to be the most
effective way to improve quality. The QMS manager even noted during the interview that

different tools are needed for different situations and different parts of the supply chain .

The tool that was looked at first was quality standards and it is clear from both the
theoretical and the empirical part that they are seen more as something that the company
must have but will not improve the quality itself (Bendell, 2006; Sroufe and Curkovic,
2008). The standard is tightly connected to processes documentation which in turn is
connected to six sigma. The purpose of six sigma is to improve the processes that are
used in the company. From the interviews it is clear that continuous improvement and in
turn six sigma are highly used tools. It is also clear that the interviews were highly aware
of the pros and cons of the tools and it puts a lot of effort in both training employees in it
but also the tracking of the CI projects . This support the finding that were found in the
theoretical part about the usefulness of six sigma. From this it could be concluded that six
sigma is a good tool to use to improve quality in the supply chain but that it does have its
limits and will not fit in all the steps of the supply chain. One of the reason that it cannot
be used in all situation is that it requires a lot of high quality data that might not be always

available.
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The second tool that be seen to be a useful tool in the improvement of supply chain quality
management is managing the human aspect. This could be divided into four main
categories which were hiring, training, culture and top-management. The three last ones
were also mentioned during the interview as important parts of improving quality since of
the processes have a human factor that can be harder to control. The hiring part might
also be an important part of even the companies processes but the persons interviewed
were not just aware of it. It was clear that both training had culture were already in use in
the company and it is something that is also tracked in the company. The theoretical part
had found that using these tools have a positive effect but the proof of these tool working
in the case company did not come up. This does not mean that they do not work, and it
might have a more to do with that it is hard to see the relation between these and the

results.

The forth tool that was covered is I0T but at the moment there does not seem to be any
empirical research or data on how this can help with the improvement of supply chain
quality management. Even though there is not yet any proof of the usefulness of the tool
both the case company employees and the literature agree that 10T is the way of the future
and it will help with the information flow in the company. 10T can also become the way that
the company is able to collect more data on its processes and then use six sigma to
actually make the improvements in the supply chain quality management.

Q 1.1: What is quality in supply chain and how can it be managed?

Both in the theoretical and empirical part defining what quality is seemed to be a difficult
guestion and there does not seem to be an answer which would cover everything. The
answers can be divided into two main groups: product quality and costs related to quality.
The most comprehensive definition of product quality was written by Garvin (1987) who
defined product quality in terms of the following eight attributes: product features, product
performance, conformance, reliability, serviceability, technical durability, aesthetics and
perceived quality. The QMS manager simplified this by defining quality in the supply chain
simply as a defected product. He also did add that customer satisfaction is the
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measurement of this. Zhu et al. (2007) agree with this by finding that product quality is a

key competitive dimension of a company’s brand.

The second part of the definition of what quality is, are the costs related to preventing poor
quality and the costs related to correcting quality defects which have already occurred.
The cost of quality includes for example scraping, rework costs in the assembly process
(interview). The costs resulting from quality defects or non-conforming products which
include shipping and handling costs, customer good will costs, material and labor costs,
warranty costs and brand image deterioration (Zhu et al., 2007). Costs are an easy way
to measure quality since they will quantify what quality is. The costs are also related to
the whole supply chain since they will be divided between different levels of the chain
depending on where the defect is found (Soltani et al. 2011; Zhu et al., 2007).

Since customer satisfaction and costs are important to a company it is important. Quality
management is an old management philosophy and it can be traced to the 1970s
(Robinson and Malhotra, 2004). This was also evident in the interviews since all the
interviewees recognized the term straight away. What seemed more difficult was to define
what quality is and the management of it. Quality management could be seen as process
management (Vaidyanathan and Devaraj, 2008) and the improvement of it (Robinson and
Malhotra, 2004). Quality could also be described as customer satisfaction (Yeung, 2008).
Furthermore it is also seen as product quality (Garvin, 1987; Zhu et al., 2007) and the
management of the costs which are related to making sure that the costs stay in control
(Zhu et al., 2007; Soltani et al., 2011) Finally quality management could be seen as the
improvement of processes which lead to customer satisfaction but also it still needs to

consider the end product and the costs which are related to the process.

The point that had the most discrepancies between different sources was: who's
responsibility quality management is. In literature quality management is seen as
something which is compartmental and departmentalized and focuses on internal
processes (Zhu et al., 2007; Zu and Kaynak, 2012; Robinson and Malhotra, 2004). In the
interviews the quality was seen as something which is the responsibility of everyone in

the organization and it is part of all departments not just the goal of the quality department.
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This is also being found as something that is the new way forward in research (Yeung,
2008; Robinson and Malhotra, 2004).

In order to be able to look at what quality is in the supply chain there needs to be an
understanding of what the supply chain is. This was something where the research
seemed to be quite in agreement but where the interviewees had different definitions.
Supply chain is seen as a network with an upstream and a downstream where purchasing,
logistics and materials management are parts of the supply network (Romano and Vinelli,
2001). All the links in this network will add value to the product (Yusuf et al., 2014). This
is achieved by building a relationship between the members who will share goals,
coordinate activities and improve performance. In the researched company the supply
chain was seen more in different steps (Figure 6) and these activities included both
internal and external processes. According to the interviews it is a project which starts
with the customer order and finishes when the product is delivered to the customer. This
view might be based on the nature of the business which is heavily project based and the
products are not mass produced.

It is important to combine the concepts of quality management and supply chain together
in order to be able to look at what quality in the supply chain is and how to manage it. In
the resent years the term supply chain quality management has gotten attention. The term
has risen from the idea that companies are doing both quality management and supply
chain management and that they need to integrate these two activities together (Rashid
and Aslam, 2012). The chance of unexpected events in the supply chain can deter a
company’s possibility to produce quality products and to achieve its goals. As the QMS
manager mentioned in the interview this can have an effect on customer satisfaction which

in turn will have an impact on the future of the company.

The literature is quite clear about it being important that quality management cannot only
focus on a company’s internal processes (Robinson and Malhotra, 2004) since all parties
in the supply chain contribute to the overall quality of the product (Zhu et al. 2007). It had
also been found to be important in the case company and it needs to be thought about

throughout the whole process, beginning with the design of the product, supplier selection,
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manufacturing etc. An end to end approach to SCQM is more essential for the whole
supply chain than just each individual company doing quality management on its own
(Soares et al. 2017; Robinson and Malhotra 2004). SCQM gives companies the
opportunity to have linkages between the different parts of the process and thinking about

making things easier for the next steps in order to also achieve good quality .

To make sure that SCQM will also work, Xu (2011), and Zu and Kaynak (2012) note that
it requires proper information sharing and architecture. The interviews emphasized a lot
the importance to remember that quality is not just the responsibility of the quality
department but that everyone needs to consider quality in their work. For this to succeed
there needs to be proper information sharing and one of the ways the case company is
doing this is that it has made quality one of the non-negotiables. As Soares et al. (2017)
note quality can be seen as a common supply chain goal and this will in turn lead to it
becoming the responsibility of all levels of the organization and all the actors in the supply

chain.

The term SCQM was not really recognized within the case company as an official term
used by the interviewed persons except the quality manager. This is also supported by
the researches as they see this kind of field of study as something new (Lin et al. 2013;
Soares et al. 2017). This does not mean that the importance of SCQM has not been
understood in either the case company or in research (Robinson and Malhotra 2004). The
case company has already been doing some regular reviews to understand the supply
chain quality. In the literature SCQM has been defined more clearly as linking, designing
and managing strategic and tactical activities of a supply chain system to prevent
unwanted deviations, ensure accountability of channel partners, create system-level

optimization, and building competent supply networks (Lin et al. 2013).
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Q 1.2: What kind of tools can be used to improve quality in the supply chain?

There are multiple tools that can be found to improve the supply chain quality. The main
ones of these are: manging the human factor, process improvements and information
technology (Kaynak and Hartley, 2008; Lin et al. 2013; Lin et al. 2005). Which were
chosen to be looked at in more detail in this thesis were based on what the case company
uses, which had been most studied in research and which have the biggest potential in

the future.

There were also other tools that were identified in the theoretical part. One of these is
supplier management (Lin et al. 2013; Lin et al. 2005; Kaynak and Hartley 2008) which is
a big research topic on its own and which is why it was limited out of this study altogether.
Another topic that came up during the interviews was reporting and the visualisation of it.
This has also been identified as an important part of SCQM. On its own it cannot be
considered as a tool but something that is important both for the continuous improvement

and Information Technology to make them work efficiently.

Quality standards can be seen as a bases for all quality processes management. In many
ways it is something that is mandatory for companies to have if they wish to work in certain
industries (Bendell, 2006; Sroufe and Curkovic, 2008). This was also confirmed by the
interviews where the supplier quality manager said that he would not even consider a
supplier if they did not have an ISO 9001 certificate. The standards can be seen as a
framework that enables the company to define how quality will be managed within its

production chain.

The use of standards as a tool to improve quality in the supply chain is not so certain.
Both the theoretical and empirical research showed scepticism towards its possibilities to
improve the quality. The quality manager sees that there is a possibility that companies
forget easily that the idea is to improve the processes not just to receive the certificate.
Vloeberghs and Bellens (1996) fears the same: that the use of quality standards is missing
the point. There are also additional costs related to achieving any quality certificates
(Wayhan et al., 2002).
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There are also positive effects in having a quality certificate since it requires top
management to be actively enforcing quality (Sroufe and Curkovic, 2008). The supplier
quality manager believed that specific industry-based quality standards might have a
better chance to improve the quality. This had not really been noted in previous research
since these standards have not been studied in the same way as ISO 9001 which is the
most commonly used. But having a voluntary certificate shows that a company is being
proactive towards quality which has been found to have a positive impact on SCQM
(Sroufe and Curkovic, 2008).

Continuous improvement which is linked to the quality standards is seen much more as a
possibility to improve the quality in the supply chain by both the theoretical and empirical
study. Continuous improvement was one of the tools that the interviewees mentioned
spontaneously without any need to be asked directly about it. The important part of
Continuous improvement is finding corrective and preventative actions and analysing

these. The researched company also tracks all Cl projects and raised quality issues.

The empirical part concentrated on one of the most known tools: Six Sigma which was
made popular by the former CEO of GE, Jack Welch (Black and Reverse, 2006). The
focus of the tool is in measuring product quality, reducing variations, improving processes
and reducing costs (Dedhia, 2005). These are all important factors of SCQM as well.
According to the supplier quality manager Six Sigma provides the basis for measuring and
driving improvement in processes and therefore it is very much in the core of developing

quality.

The quality manager sees Six Sigma more as a tool which can make sure that the
company is focusing on correct things. In the same way in research it is sometimes
considered more as an organisational culture (Schroeder et al., 2008; Raisinghani et al.,
2005). On the other hand, Six Sigma is also seen as a system and data-driven approach
to analyse the root cause of potential issues (Wang et al., 2007). This can also be seen
by the company since it trains all its quality engineers in this technique in order for them

to be able to do root cause analysis including Six Sigma. The results of quality
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improvement in the supply chain but according to Yang et al. (2007) Six Sigma can be

used to continuously improve the processes.

The supplier quality manager does believe that Six Sigma is one of the fundamental tools
when talking about the different means to improve the quality in the SCQM. On the other
hand, the QMS manager believes that Six Sigma has its moments, but it should be

remembered that it is not the answer to everything.

Just like the QMS manager said in the end of the interview it is the humans who do the
processes and improve the quality. He finds that the people are the most important tool
to improve quality. The quality manager also noted that there is always the possibility of
human errors in any processes. The idea that human resource management is an
important incorporation within supply chain management has also been noted as more
research in the field has been done. It all starts with the recruitment, retaining and
development of the employees who are involved in the SCQM (Hohenstein et al. 2014).
Since SCQM is such a new topic it was not yet widely used in the company. This means
also that when recruiting new employees, it might be hard to find candidates who have

working knowledge of SCQM.

Since all of the skills might not be readily available the other important option is to train
the employees. This was something that came up multiple times during the interviews, it
Is important to have the right competencies. There needs also to be traceability regarding
the qualifications so that they can be checked later. This is something which did not come
up in the theoretical part, but it might be a requirement of the quality standard that the
company has since it has strict processes when it comes to traceability. By having
trainings, a company provides its employees with best practices (Hohenstein et al., 2014).
One of the interesting things is that in the theoretical part multiple researches had found
that team-building trainings were having the most positive effect on SCM and continuous

improvement (Menon, 2012; Gowen and Tallon, 2003).

After a training is done it is important to keep up the right culture in the company. The

culture needs to support new cross functional teams but also new ideas of improving
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quality in the supply chain (Menon, 2012; Mahor, 2013). The importance of having the
right culture had also been recognized in the case company. By having a quality
prioritizing culture, it enables the employees to think about quality whenever they are
doing their tasks and to do continuous improvement. In the quality manager’s opinion, it

is important that all the employees in the company are interested in improving quality.

The last part of managing the human factor in the processes is having top management
engagement. Management support affects employee involvement which in turn affects
company’s quality performance (Mahor, 2013). Management support has also been found
to have an influence on SCM (Mishra and Sharma, 2016) and this should mean that it can
have an effect on SCQM as well. The QMS manager also agreed that management
engagement is important if any process improvements are going to be made in the

company.

The fourth tool that was looked at in this thesis is 10T as an information technology tool.
Information system management has been found to have an important part in the SCQM
both in literature and in the case company (Xu, 2011). From the interviews it is clear, that
Information systems are seen as something that will be useful in the future for SCQM but
their application at the moment is not so clear.

The quality manager believed that it has the biggest possibility to improve the quality in
the process by removing human errors and increasing traceability. Dweekat et al. (2017)
agrees with the quality manager by stating that IoT offers traceability, visibility and
controllability in the supply chain. The QMS manager instead believes that 0T can be
used to monitor and sense different factors but that it needs integration of Atrtificial
intelligence to control the process. Xu (2011) on the other hand believes that lot enables
the automation of existing QM processes and in this way reduces the number of quality-

based recalls which occur in the supply chain.
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6.2. Managerial implications

As mentioned earlier in this study supply chain quality management is an evolving area,
which lacks empirical research. The main objective of this study was to find out what is
supply chain quality management. The aim of the study was also to find out how supply

chain quality management can be improved with the help of different tools.

Supply chain quality management is clearly something that will come ever more important
in the future since it combines the traditional quality management and supply chain
management creating something even better. It was also clear that it is seen as something
that can have an impact on customer satisfaction which is always important for any
company’s future. Furthermore, the term itself is in its infancy and it was not recognised
by all in the case company even though the researchers have been talking about it for few
years by now. At the end it is probably not highly important which term is used as long as

the importance of it has been understood.

As was discussed in the previous part there does not seem to be one tool that can make
all the quality improvement in the supply chain. The two that at the moment are the more
prominent seem to be managing the human factor and using continuous improvement
tools. The quality standard might also be a good place to start but it does not seem to
have the possibility improve the quality after the certification has been achieved. The tool
that has everyone talking now seems to be IoT and both the literature and the case
company see potential in it in the future but at the moment it is too early to know if it can
improve the quality in the supply chain.

As a manager | would at the moment focus on training employees on continuous
improvement methods like six sigma since they seem to have the biggest chance of
improving the quality. This also requires that quality is something that is important in the
company and there is a quality culture. It was clear that this was something that had been
found to be important in the case company. The interesting thing that was found in the
theoretical part was that multiple researcher had found that companies should train

employees in team work. This was not something that came up during the interviews and
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there could even be thought that this is something that might be needed since it had been

noticed sometimes the communication between the different teams are not always great.

Since I1ISO seems to be something that needs to be achieved an maintain in a company
to be able to sell products companies will not be able to suddenly stop using it as a tool.
This is probably something that also affects the potentiality of using it as an improvement
tool since companies might think that they just need to achieve the certificate instead of
using the standard to improve the quality. As industry bade standards are more voluntary,
they might have more effect on the actual improvement of quality. This is also something
that had been found to be true. Managers should not forget the use of standards as
something that can improve the quality but should considered that getting industry-based
quality certification might be more effective.

For the future the managers should follow the development of different applications that
loT can be used with but at the moment there does not seem to have use in the improving
of the quality. It also seems that the field is ready for 10T which is good since change
management is also easier when the employees are open for new ideas. It is clear the
even if IoT cannot improve quality on its own it will at least provide the data that is needed

for six sigma or other improvement methods.

6.3. Limitations and further research

Supply chain quality management is a new way of looking at both quality management
and supply chain management together. The study aimed at shedding light on this topic
by examining how the case company currently sees supply chain quality management
and what they see as tool that can improve this. Therefore, the study was limited to only
one company and even inside this company the view is highly narrow since only three
people were interviewed. This means that generalizability of the research is quite weak.
And since they all worked in one company the empirical part is limited to only looking at
the oil and gas industry this might mean that in other industries this topic is seen in another
way. It should also be noted that since the choice of which tools were studied was done
based on what is used in the case company this might affect the results and mean that

70



the results might not be the same in a company that does not use these tools now. The
case company is also a big manufacturing company and it will have the availability to put
more resources on these topics than a smaller company. Thus, the results need to be

examined in this context.

Supply chain quality management and especially the improvement tools should be studied
further to gain a broader understanding of the topic. There are some clear gaps in the
research especially where 10T is concerned since it is such a new technology and it should
be studied further. Another maybe not as a clear possible future research area would be
how SCQM could be implemented to improve the quality. This could be an interesting way
at looking at how the improvement possibilities could already be found from implementing
SCQM instead of doing both supply chain management and quality management as
separate parts. The use of industry-based standards and their impact on supply chain
should also been studied since this was something that had a better chance at improving

quality than ISO 9000 which is not created for only one industry.
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Appendix 1 Interview questions

1.

Please introduce yourself and tell us something about your background and work

description in the company, what are your main areas of responsibility?

2.

Noubkuw

What is supply chain management to you?

What is quality Management to you?

What is quality in the supply chain?

Do you measure quality in the supply chain? If yes how?

How do you see Supply chain quality management?

What part does the Supply Chain Quality Management consist of (Human resource

management, information, standards, information, etc.)?

8. Is supply chain quality management important to the company?
9. What do you think can improve the quality in the supply chain?
10. What tools are used in the company?
11. Are these tools effective (put them into order)? Are they easy to use?
12. Do you know of other tools?
13. Why are these tools not used in the company?
14. Do you think Standards can improve quality in the supply chain?
a. Why do you think it can/cannot do it?
15. Do you think Human leadership management can improve quality in the supply chain?
a. Why do you think it can/cannot do it?
16. Do you think Six sigma can improve quality in the supply chain?
a. Why do you think it can/cannot do it?
17. Do you think IoT can improve quality in the supply chain?
a. Why do you think it can/cannot do it?
18. Which of the above tools is the most useful?
19. Which one has the most potential for the future?
20. Are you aware of any future tools that could be used in Supply Chain Quality
Management?
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