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- ABSTRACT - 

ABSTRACT 
Sandvik Coromant AB is part of the global enterprise Sandvik Group AB, and is world leading in 
providing and developing cutting tools for the metal working industry. The company operates in 
over 60 countries worldwide with its main office located in Sandviken, Sweden, where this thesis 
has been conducted. 

The manufacturing industry has, during the last couple of years, started to focus more on 
processes and internal efficiency, but also on administration. As a part of this development, 
several support systems for administration have been implemented to attain higher yields in 
information flow and increased traceability. At Sandvik Coromant AB decisions have been made 
to delegate administrative tasks as part of new system implementations, which have led to the 
questioning of system and process efficiency among system users. The company’s quality policy 
supports continuous improvements and strives to achieve zero defects in all areas, which is why 
they wish to improve administrative processes as well. In order to improve something and 
measure the results, there is a need for an understanding of the situation today and how past 
decisions have affected the organization. Therefore, it was the purpose of this thesis to present an 
overview of how employees use and perceive the administrative situation and support systems, 
and from this draw conclusions about root causes for supposed inefficiency and find 
improvement suggestions. Also, consequences of previous delegation and implementation 
decisions had to be investigated. 

To form a relevant foundation to base improvement suggestions and theories on, a structured and 
fact-oriented method was used. The project followed the DMAIC-model, which can be derived 
from the quality initiative named Six Sigma. First, the project was defined after which 
measurements were taken in regard to the usage and experiences within administration. The 
measurements contained questionnaires from the entire target group, but also from interviews in 
focus groups. The facts were then analysed by means of existing theories, from which several 
problem areas were identified and led to suggested improvements. 

The main problem areas found in the project are problems that can be linked to the 
implementation of systems strategy, such as insufficient training and badly adopted 
implementation strategy regarding time, information and participation of employees. The systems 
bring technical problems as well but the main problem in system usage is thought to be the 
endless flow of information over the Internet or by e-mail. Five improvements were suggested as 
a start for the company to solve their problems. Some of these suggestions were to create a 
practical e-mail policy, produce routines for how assistants are to be organized and find a 
framework for how to work more actively with continuous improvements in the future. 

The single most important conclusion is that there are a lot of hidden costs when delegating tasks 
and in some cases replacing routines with new support systems. Non-frequent use is a 
consequence that puts higher demands on time and education. In total there are five consequences 
identified from delegation and support system implementation and the conclusion is that all of 
them have to be regarded in future decisions and cost estimations, with this thesis as the 
foundation. 



- SAMMANFATTNING - 

SAMMANFATTNING 
Sandvik Coromant AB är en del av det globala bolaget Sandvik Group AB och är världsledande 
leverantör och utvecklare av skärande verktyg till den metallbearbetande industrin. Företaget 
verkar i 60 länder världen över och har sitt huvudkontor i Sandviken, Sverige, vid vilket detta 
examensarbete utförts. 

Tillverkningsindustrin har under de senaste åren börjat arbeta allt mer med processer och inre 
effektivitet, även för administration. Som ett led i denna utveckling implementeras flertalet 
stödsystem för administration med påstått ökat genomflöde av information och med bättre 
spårbarhet. På Sandvik Coromant AB har man valt att delegera många administrativa uppgifter i 
samband med nya system vilket, bland annat, lett till ifrågasättande bland personalen kring 
systemens påstådda effektivitet. Företaget har som kvalitetspolicy att alltid arbeta med ständiga 
förbättringar och att alltid stäva mot noll fel i allt som görs, varför man önskar förbättringar i 
både arbetsmiljön och flödet, även i de administrativa processerna. För att driva förbättringar och 
mäta uppsatta mål förutsätts dock en förståelse för dagsläget och hur tidigare beslut påverkat 
organisationen. Det var därför detta examensarbetes syfte att presentera en helhetsbild av hur 
anställda använder och upplever dagens administrativa situation och stödsystem. Utifrån denna 
helhetsbild skulle projektet sedan söka rotorsaker till den påstådda ineffektiviteten och identifiera 
förbättringsmöjligheter, men även identifiera konsekvenserna av tidigare delegerings- och 
implementeringsbeslut. 

För att få en relevant grund att basera förbättringsförslag och teorier på krävs ett strukturerat och 
faktabetonat arbetssätt. Projektet har därför genomförts enligt DMAIC-modellen som är hämtad 
från kvalitetsinitiativet Sex Sigma. Först definierades projektet varefter mätningar gjordes med 
avseende på användning och upplevelse inom administration. Mätningarna bestod av enkätsvar 
från hela målgruppen, samt från intervjuer i fokusgrupper. Materialet har sedan analyserats med 
hjälp av befintliga teorier och fler huvudproblemområden har identifierats, vilka 
förbättringsförslagen sedan baserats på. 

De största problemområdena som identifierats under detta arbete är problem som kan härledas till 
implementeringen av system, såsom otillräcklig utbildning och en dåligt anpassad 
implementeringsstrategi sett till tidpunkt, information och delaktighet. Systemen i sig medför 
även de vissa tekniska problemen, medan flödet av e-mail anses vara det största enskilda 
problemet. Fem lämpliga förbättringsåtgärder som Sandvik Coromant AB bör börja med 
presenteras i rapporten. Några av förslagen är att skapa en praktisk e-mailpolicy, arbeta fram 
rutiner för hur assistenter ska organiseras och skapa ramar för hur kontinuerligt förbättringsarbete 
ska ske i framtiden. 

Den enskilt viktigaste slutsatsen är att det finns många dolda kostnader i att delegera ut 
administrativa uppgifter och i vissa fall ersätta med stödsystem. Sällananvändning är en 
konsekvens som ökar krav på både tid och utbildning. Totalt har fem konsekvenser härletts och 
slutsatsen är att dessa måste beaktas vid framtida beslut och investeringskalkyler, med detta 
examensarbete som grund. 
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- INTRODUCTION - 

1 INTRODUCTION 
This chapter begins with the background of the thesis, with both a general quality concept 
overview and a company presentation of Sandvik Coromant AB. This is followed by problem area 
discussion, purpose and demarcations. Finally an outline of the thesis is presented. 

1.1 BACKGROUND 
According to Howard (2000), the development of quality management has evolved through 
several phases during a long period. The earliest perspective of quality is simply quality 
inspection. At the time when goods were produced by craftsmen, they inspected their own work 
at every stage of production and discarded faulty items. As automation of production led to 
quality controls of only the finished product, the responsibility of the product quality moved from 
the workers to the managers. In the Western World, this was the dominating way of dealing with 
quality until the increased usage of controls. The controls took place earlier in the production, in 
order to produce fewer defect parts for the final products. This monitoring of products later led to 
a quality assurance, where inspections and improvements on routines around the production were 
made. This has grown during the last decades, now seemingly as a preventive measure. Quality 
management includes inspection, control and assurance, but at the same time it involves the 
whole organization, demanding a change in how people think and act concerning quality. From 
this, several quality improvement programs originate. Juran (1999) concludes that during the last 
few years there has been an increasing global emphasis on quality management. In global 
competitive markets, quality has become the most important single factor for success.  

Juran also mentions that in the past 10 or 20 years a few companies have radically transformed 
their business performance. Many of the concepts and methods they have used are now 
collectively called total quality or total quality management. Many other terms have also been 
used. The author mentions that these include business transformation, performance excellence, 
business excellence and Six Sigma. The successes of the companies have dramatically changed 
how they and others look upon both quality and business management today. They are rethinking 
how they are organized, how they manage themselves, and even what business they should be in. 

If looking at the present situation, Ditsa (2003, from Ditsa) mentions that several businesses in 
the industrial world are working with computer-assisted systems throughout the entire 
organization. Internal and external efficiency is more widely discussed and business strategies are 
formed to endorse maximum output based on existing resources. Due to technical improvements, 
especially among tailored computer systems for support activities in a company’s value chain, the 
traditional duties of a secretary are almost gone and employees are being given more 
responsibility for their own administration. Reduced organizations are expected to carry out the 
same amount of work as before, since support systems have eliminated some administrative 
activities and employees can contribute more to their own administration. This is generally 
thought of as a necessity for increased efficiency and quality in the core and support processes. 

Requirements of traceable and accessible information, as well as the importance for everyone to 
understand their role in the company are escalating. Ditsa (2003, from Ditsa) say that computer 
support and business systems are therefore seen as a logic step in the process of increasing each 
employee’s understanding of the whole and their involvement. This flow of information also 
simplifies important decisions when it comes to basing decisions on facts. 
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Several companies have developed computer programs, like support systems for administration 
and are offering software for numerous processes. The market now offers complete business 
systems with back office solutions to more specialized tailored systems, for specific processes 
within the company. Consequently different companies use different structures for their support 
systems, but also different software for specific system users. 

Depending on the purpose of the support systems and processes handled, different users utilize 
systems in order to meet a recipient’s needs, according to Yao & Zhang (2003, from Ditsa). The 
systems are generally programmed to facilitate input or output, and when possible both. Due to 
the computerized working procedure, savings in resources are generally considered to increase 
the level of satisfaction for both internal and external customers. 

1.1.1 Company presentation 
Since its founding in Sandviken, Sweden in 1862, Sandvik has developed into a global enterprise 
with a multifaceted expertise in the field of materials technology. The business philosophy has 
been largely the same through the years: Sandvik shall be the world leader in selected areas. 
Products are based on high value content and are developed in close cooperation with customers 
and quality is the guiding principle in the global operations (www.sandvik.com). 

Worldwide business activities are conducted through representation in 130 countries. The 
Sandvik Group has 38 000 employees, approximately 10 000 in Sweden and 6 000 employees in 
Sandviken (www.jarnriket.com). The annual sales are approximately SEK 55 billion 
(www.sandvik.com). See Figure 1.1 to get the overview of the world of Sandvik. 

 
Figure 1.1 The world of Sandvik 

[From www.sandvik.com (dated 050926)] 

Today, Sandvik AB is a world leading producer in three core areas, Figure 1.2, named: 

• The Tooling business area, focusing mainly on tools and tooling systems for 
metalworking applications. Major customers include companies in the automotive and 
aerospace industries. 

• Mining and Construction, specializing in rock-working equipment and tools used in 
mining and civil engineering worldwide. 
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• Materials Technology, developing mainly products in stainless steel, special alloys and 
heat resistant materials as well as process systems. Customers are to be found in most 
industry segments. 

 
Figure 1.2 Sandvik's three core businesses 

[From www.sandvik.com (dated 050926)] 

It is within the core area of Tooling that Sandvik Coromant has its base. Sandvik Coromant has 
been part of Sandvik since 1942, when the first small cemented-carbide tools department was 
founded. The company is the world's leading manufacturer of cutting tools for the metalworking 
industry, with more than 25 000 products and over 2000 active patents. The company operates in 
60 countries worldwide with its head office in Sandviken and leading production plant in Gimo, 
both Sweden. (www.sandvik.com) 

Customers of Sandvik Coromant can be found throughout the metalworking field including the 
world's major automotive and aerospace industries, the die and mould industry and general 
engineering industries. According to the Sandvik Annual Report of 2004, the annual sales in 
2004 for Sandvik Coromant were approximately SEK 19 billion with an operating profit of 19 
percent. One key characteristic about Sandvik Coromant is their large investment in Research and 
Development, as they invest at least twice as much in R&D every year than the average company 
in their business. 

1.2 PROBLEM AREA 
At Sandvik Coromant AB in Sandviken, Sweden, several support systems are in use for various 
purposes. The post as secretary has turned into a role of an assistant and simultaneously the need 
for administrative assistance has decreased, due to wider usage of support systems for 
administration. The employees are dealing with a larger amount of administration themselves, for 
example booking of meetings and writing of protocols. In particular, managers on different levels 
are undertaking a larger part of administrative work than before. 

In the last few years, with an increased number of support systems and an increased complexity 
within them, more and more employees have started to question the alleged efficiency and 
resource savings suggested for the support systems. Above all, managers claim they spend too 
much time working with administration, particularly tasks they do not consider as part of their 
job. There have also been some grievances about the lack of integration between different support 
systems. 
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Several systems have been on the market for many years, with the aim and purpose of 
simplifying the information input and output processes for its users. However, there have not 
always been any evaluations after implementations of support systems; instead, they are used 
until further notice without being questioned. Today, top management at Sandvik Coromant AB 
do not know if the negative criticism is justified. The role and duties as a manager are neither 
fully defined nor communicated throughout the entire organization. Furthermore, process maps of 
the largest processes for administration do not exist, which makes it hard to get the overall 
picture. 

Management at Sandvik Coromant AB have received several complaints during the last few 
years. Most complaints deal with increased time spent on administration and increased 
complexity with various support systems, sometimes combined with claimed insufficient 
training. The department does not have enough information to decide whether to support the 
complaints or not, since there are no present facts regarding increased time or a definition of the 
manager’s duties. It is difficult to take adequate measures, as there is no data present on which to 
base a decision. 

As the problem becomes more specific, it is easier to understand that this could be a relevant 
problem for other companies as well. At Sandvik Coromant AB, there have not been any 
discussions on the subject in the past concerning what side effects support systems have on the 
users’ efficiency, especially as the number of systems increases. The problem also concerns a 
core value of Total Quality Management named “focus on processes” and what happens when 
consideration is taken only to a few involved in the process. The result of this thesis will 
therefore be interesting from both a research and a quality perspective. 

1.3 PURPOSE 
The purpose of this thesis is to improve the quality in processes involving support systems for 
administration at Sandvik Coromant AB by presenting a comprehensive overview of how 
employees use and perceive support systems as well as administration in general. It is the aim to 
analyse the overview and find root causes for problems and present proper improvement 
suggestions to solve them, including improvement implementation processes. 

As a conclusion for the project, a general analysis should be made on the consequences of 
delegating administrational tasks and implementing new and numerous support systems. 

1.4 DEMARCATIONS 
Employees that have faced the biggest increase in workload, since the introduction of various 
computer systems, are primarily managers and assistants. This thesis will therefore mainly focus 
on these two groups and their usage of support systems; in addition, only managers heading 
divisions with four letters or fewer will be concerned. Administration of products and product 
marketing, related to the core process, will be excluded from the project. Instead focus will be on 
administration in support processes. Furthermore the research will be carried out in Sandviken 
only, as it will be representative for all places in Sweden where Sandvik Coromant is located. 

There is an obvious risk that the research contains influence from minor systems, just as there is a 
risk of limiting the scope to only larger systems with many experienced users. To find the proper 
systems the Pareto law will be applied. 
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To make improvements and control their effect is often a time-consuming event. The phases of 
Improve and Control will be done theoretically, written in documents on how to implement the 
changes and maintain them. Finally, the thesis will not consider all Six Sigma tools but a 
selection of relevant tools will be used throughout the project. 

1.5 OUTLINE OF THE THESIS 
This section aims at presenting the structure of the thesis to the reader. In Figure 1.3 an overview 
of the thesis flow and chapters is presented. 

IntroductionIntroduction
ChapterChapter 11

OtherOther researchersresearchers

EmpiricalEmpirical StudyStudy
ChapterChapter 44

MethodologyMethodology
ChapterChapter 22

TheoreticalTheoretical frameframe
of of ReferenceReference
ChapterChapter 33

DDefineefine MMeasureeasure AAnalysenalyse IImprovemprove CControlontrol

ResultsResults and and 
AnalysisAnalysis
ChapterChapter 55

ConclusionsConclusions and and 
DiscussionDiscussion
ChapterChapter 66

AuthorsAuthors

OutcomeOutcome

OutcomeOutcome

IntroductionIntroduction
ChapterChapter 11

OtherOther researchersresearchers

EmpiricalEmpirical StudyStudy
ChapterChapter 44

MethodologyMethodology
ChapterChapter 22

TheoreticalTheoretical frameframe
of of ReferenceReference
ChapterChapter 33

DDefineefine MMeasureeasure AAnalysenalyse IImprovemprove CControlontrol

ResultsResults and and 
AnalysisAnalysis
ChapterChapter 55

ConclusionsConclusions and and 
DiscussionDiscussion
ChapterChapter 66

AuthorsAuthors

OutcomeOutcome

OutcomeOutcome

 
Figure 1.3 The flow and structure of the thesis 

The first chapter gives an introduction to the project and the company including the purpose and 
delimitations of the project. Second chapter explains to the reader what approach and strategy the 
authors have throughout the project. Discussions on reliability and validity are also presented in 
chapter two. The theoretical frame of reference for different areas of the project, presented by 
other researchers and authors, can be found in the third chapter. Based on the first three chapters, 
chapter four then presents the execution of the DMAIC-project with relevant tools and results in 
each phase. Chapter five includes the results and analyses of the entire empirical study from a 
wider perspective, based on the DMAIC-project as well as the theoretical frame of references 
(due to the deductive approach described in Section 2.1.2). To conclude the project and discuss 
the outcome based on the methodology, chapter six will be the last chapter apart from references 
and appendices. 
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2 METHODOLOGY 
This chapter begins with discussing different methodologies, and describing chosen research 
approach and research strategy. It is followed by descriptions of the literature study and chosen 
data collection methods, and ends with a discussion of the reliability and validity of the thesis. 

Eriksson & Wiedersheim-Paul (2001) state that to define methodology one has to understand the 
meaning for a well chosen method. Better knowledge of methods creates the opportunity of 
efficient research no matter what point of issue. Methodology knowledge is therefore an 
important investment for the researcher, according to the authors. 

Methodology roughly means “the kind of thinking and principles which form the basis of ones 
way of working” according to Bjereld et al. (1999, p.98). These principles have their foundation 
in theoretical science or philosophy assumptions. A general definition of methodology is the one 
presented by Holme & Solvang (1997) saying that a method is a tool, a way to solve a problem 
and obtain new knowledge. Everything contributing to such purposes is seen as a method. 

2.1 RESEARCH APPROACH 
Every researcher has different scientific and theoretical backgrounds, which often influence their 
way of working. With a scientific theoretical foundation, Starrin & Svensson (1994) mean the 
most fundamental presumptions that the authors base their research on. These general 
presumptions are a necessity for all research and are often called our paradigm. This is supported 
by Kuhn (1996) saying that science in itself is more of a handicraft, guided by patterns or 
paradigms, than it is precise rules for methods. Wallén (1993) summarizes these thoughts stating 
that scientific research can therefore be seen as controlled by double systems of norms, one more 
traditional and social founded, containing values and presumptions, and the other containing 
more direct rules for methods and quality norms. 

In this section the authors’ theoretical and scientific foundation will be presented according to the 
procedure in Figure 2.1.  
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Figure 2.1 Scientific and theoretical foundation to base research on 
[From Starrin & Svensson (1994, p.41)] 
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2.1.1 Positivism or hermeneutics 
According to Eriksson & Wiedersheim-Paul (2001), there are two main scientific directions or 
philosophies: positivism and hermeneutics. The first emanates from absolute knowledge as an 
ideal and the second forms knowledge in relative terms. Basically, positivists describe and 
explain while hermeneutists strive to reach a comprehensive understanding. Andersson (1979) 
supplements these theories saying that the purpose with positivism is to find the general in the 
specific, meaning scientific knowledge is based on abstractions from reality. For hermeneutics 
the goal is to just see the specifics and to find the meaning, which is a concretion of the reality. 

Authors Starrin & Svensson (1994) state that as research develops, another philosophy is 
continuously growing called phenomenology. This is a methodological attitude towards the 
phenomenon that are to be studied and which essential qualities shall be described as accurately, 
correctly, neutrally and objectively as possible. The authors say that this means being aware of 
ones conditions so they do not mix with the phenomenon that are to be described and interpreted. 
A phenomenologist means that this is a way of conducting true unbiased research. 
Phenomenology can be seen as some what of a mixture between positivism and hermeneutics. 

This thesis will mainly adopt the phenomenological philosophy with some obvious elements of 
positivism and hermeneutics as well. The purpose is to present an unbiased overview of the 
problem while not being influenced by prejudices in the authors’ minds or within the company, 
hence a phenomenological view. Research will focus on both “hard” and “soft” data which also 
support this viewpoint. As the research is conducted as a DMAIC project there are some 
positivistic elements as well. The measure phase of DMAIC is present just to be able to base 
decisions on safe facts. To obtain safe facts this thesis will have a quantitative questionnaire in 
the measure phase, consequently a clear positivistic view. To supplement the quantitative 
research, a focus group will be gathered to attain qualitative opinions. These will help explain the 
comprehensive overview and put meaning to the questionnaire, indicating true hermeneutic 
elements in the research. 

2.1.2 Induction or deduction 
The view on knowledge and how it is drawn also forms the foundation for this thesis. Bjereld et 
al. (1999) mention there are two possibilities existing for a researcher: theoretical generalization 
called deduction or statistical generalization called induction. Eriksson & Wiedersheim-Paul 
(2001) states that the inductive way of reaching conclusions is based on empirical data and 
deduction means drawing logical and intellectual conclusions based on existing theories. Holme 
& Solvang (1997) refers to deduction as the proofing way and induction as the discovering way, 
thoughts that Bjereld et al. (1999) support. They say deduction starts with a theory and by logical 
reasoning forms a generalized analysis. The inductive method starts with empirical data instead. 
See Figure 2.2 as a supplement to the text. 
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Figure 2.2 Illustration of inductive and deductive methods 

[From Eriksson & Wiedersheim-Paul (2001, p.220)] 

Bjereld et al. also mean that deduction can be carried out through hypothesis testing, comparative 
analysis or case studies, which all are naturally deductive. Induction can be used in all types of 
research but are specifically proper for research focused on separate units where there is a 
possibility to make a good selection. However, Eriksson & Wiedersheim-Paul (2001) argue that 
one weakness with the inductive method is the fact that conclusions seldom are drawn from all 
possible observations. 

This thesis has a deductive approach. The starting point is existing theories followed by an 
empirical study to obtain measurements, both quantitative and qualitative. The measurements 
will then be analysed on the basis of these existing theories. 

2.1.3 Quantitative or qualitative method 
The research approach should also include a statement whether the author aims for a qualitative 
or quantitative empirical study. Contradictions and the debate between advocates for quantitative 
respectively qualitative methods are founded in the old conflict between positivistic ideals and 
hermeneutists ideals according to Bjereld et al. (1999). Holme & Solvang (1997) explain the two 
methods as follows: 

- Qualitative methods are not that formal and they have primarily a comprehensive and 
understanding purpose. These methods are characterized by the closeness to the source of 
information. 

- Quantitative methods are more formalized and structured. These methods are characterized by 
statistical measurements and analyses as well as selectiveness and distance to the source of 
information. 

Holme & Solvang go on to say that since both qualitative and quantitative methods have the same 
common purpose, to gain better understanding of the society we live in and how individuals act 
and interact with others, there is no disadvantage in using both qualitative and quantitative 
elements in an investigation. In fact, Starrin & Svensson (1994) think that qualitative analyses do 
not play an independent role. If they are to be productive for the development of science it is only 
in combination with, or as a complement to quantitative analyses. In Table 2.1 there is a short 
presentation of the strengths with both methods. 
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Table 2.1 Strengths with qualitative and quantitative method 

ReliableReliableQuantitativeQuantitative

ValidValidQualitativeQualitative

ExtensiveExtensiveIntensiveIntensive

ReliableReliableQuantitativeQuantitative

ValidValidQualitativeQualitative

ExtensiveExtensiveIntensiveIntensive

 
Holme & Solvang (1997) state that one way to combine qualitative and quantitative methods is to 
have qualitative investigations as a follow up to the quantitative research. This way the 
quantitative measures can give an overview on which factors to focus the qualitative study on or 
they complement each other. 

This research will have both qualitative and quantitative methods to obtain the required 
knowledge. Interviews will be carried out in the first stage to define the role of managers and 
assistants, which will lead to qualitative facts for the authors to summarize. The main part of the 
investigation will be in the form of a questionnaire to secure valid quantitative information for 
the whole group. Focus groups will then be used as a complement to the quantitative 
questionnaire to obtain reliable information that can not be measured in a questionnaire. Using 
both methods also supports the mixture between positivism and hermeneutic. 

2.2 RESEARCH STRATEGY 
Every perspective or method has its strong and weak sides and every one of them fits in a specific 
context. Bell (2000) says that which method to choose, for work and collection of data, will be 
guided by which type of research it is and what type of data or information that is needed. 

The author continues mentioning that there are numerous ways of conducting a study where case 
studies, surveys and analysis of theories are a few. Case studies can been described as a generic 
term for one group of research methods that have one thing in common; the research focuses on 
one specific event or place. Bell says that a case is about finding correlations between different 
factors and the specific event in order to describe the situation. Bjereld et al. (1999) mentions that 
case studies are a kind of comparative analysis, where theories in case studies either are supposed 
to not be valid or absolutely have to be valid. This thesis might have the look of a typical case 
study but is missing some characteristic qualities that make it wrong to call it a case study. One is 
that the purpose is to generalize the results beyond the specific place and event. 

This thesis will therefore not be called a case study, nor follow the standard routines for case 
studies, but simply an improvement project according to DMAIC. Within DMAIC there is room 
for a number of methods supporting both qualitative and quantitative measures. Chosen tools and 
methods within DMAIC will be presented in Section 3.4. 

2.2.1 Tools generally applied in DMAIC projects 
There is a wide range of tools applicable for DMAIC projects. Pande et al. (2002) state that an 
effective usage of data is the hallmark of Six Sigma. The authors stress the importance of a clear 
objective when planning to use a tool, and not use a tool just for the tool itself. Pande et al. also 
encourages the modification of tools in order to fulfil a step, as long as the project team does not 
end up drawing faulty conclusions. Brue (2002) adds that sometimes the best tool for an 
important task is the simplest, and that there is no use in over-complicating projects. 
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Foster (2003) provides an overview of recommended tools in the different phases, which can be 
seen in Figure 2.3.  
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Figure 2.3 Suggested tools in DMAIC phases 

[From Foster (2003, p.406)] 

Other authors like Magnusson et al. (2003), present an overview of tools they think should be 
known to people involved in improvement projects. The authors present 49 tools and the generic 
term is the seven-times-seven toolbox. They promote the idea of using successful tools from 
different improvement concepts, but within the boundaries of the Six Sigma framework. This 
means that all these tools have not been invented by the Six Sigma users, but all 49 tools can be 
used by them. They can be found in Figure 2.4 below. 
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Figure 2.4 The 7x7 tool box for Six Sigma 

[From Magnusson et al. (2003, p.62)] 

All 49 tools are not further presented, except from those selected in the project which can be seen 
in Section 3.4. To gain a deeper understanding of the Six Sigma toolbox, readers are referred to 
Magnusson et al. (2003) or www.isixsigma.com. Some of the tools can also be found in Klefsjö 
& Bergman (2001) and Klefsjö et al. (1999). 
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2.3 LITERATURE STUDY 
As the authors of this thesis have decided to approach the problem with a phenomenological and 
deductive approach, an extensive literature study was required. The chosen approach means 
trying to map the present situation objectively with the help of theories. 

Several books in the field of quality that are referred to are books regarding Six Sigma, TQM and 
tools for quality improvement. Among these are Pande (2001), Bergman & Klefsjö (2001) and 
Magnusson et al (2003). 

The literature was found at the Sandviken Public Library and Sandvik Library, both Sandviken, 
as well as by web search in the catalogue LUCIA, the library catalogue at Luleå University of 
Technology, Luleå. Some references were found from previous works of the authors, as well as 
suggestions from colleagues and supervisors. 

2.4 DATA COLLECTION METHOD 
According to Dahmström (2000) and Eriksson & Wiedersheim-Paul (2001) the data collected in 
a research can be divided into two kinds: 

Primary data – information that researchers have to gather themselves 

Secondary data – information that others have collected and can be used in the research 

Eriksson & Wiedersheim-Paul (2001) argue that a research should start with using secondary 
data, as it easily provides an orientation in the subject and appears time efficient with less cost 
than collecting primary data. Dahmström (2000) also points out the importance of being a critic 
when using data that was intended for other reasons, as there can be other definitions of measured 
variables. 

2.4.1 Primary data 
There are three main ways of collecting data that can be described as primary data, as proposed 
by Dahmström (2000): questionnaires, interviews and observations. The author further states that 
a research often is led by a main data collection method and another method is complementary to 
it, in order to reduce a high drop-out rate. Others, like Holme & Solvang (1997), emphasize the 
advantages with combining methods. 

In this thesis the main primary data collection methods are a questionnaire and several in-depth 
interviews in focus groups. 

There are four different ways of receiving questionnaire answers, according to Dahmström 
(2000). Those are by mail, Internet, group or by visiting. The first two mean that the forms are 
sent to recipients, and are meant to be sent back to the interviewer afterwards. The last two are 
given to a gathered group or left somewhere for whomever to fill out, and an interviewer collects 
them afterwards. As there was no need for making everyone take the questionnaire at the same 
time, post or Internet was considered as an alternative. Dahmström mentions that advantages with 
mail are that many questions can be answered, the respondent can answer when it is suitable and 
there is no bias from the interviewer. Nevertheless, there is a possible risk of a high drop-out rate, 
as there is no control over who has not answered. It is also hard to receive answers to open-end 
questions. She also talks about advantages with Internet, or a web based form, where speed is the 
largest benefit. Even so, there is a great disadvantage as an e-mail with questions or a link to 
internet can easily be forgotten and therefore lead to a high drop out rate. 
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In addition, authors like Bell (2001) and Dahmström (2000) mention that a questionnaire should 
be designed in such a way, that there will not be any misunderstandings amongst respondents. It 
also has to contain questions asking for background data, so that answers can be grouped 
characteristically. 

The questionnaire were constructed by the authors and supervised by both instructors at Sandvik 
and teachers at Luleå University of Technology. The purpose was to get a general overview of 
how employees work with administration and see what problems that they have in the support 
systems. All of the 53 managers and eight assistants received the questionnaires by mail, so that 
everyone could fill it out when it was suitable. It was also sent to a reference group, consisting of 
30 randomly selected employees based on the department’s staff size. Larger departments 
therefore had a larger representation than smaller ones. Every respondent was asked to answer 
within one week, in order to gain a swift response. For some managers the time to fill in the 
questionnaire was a little bit longer, due to meetings and business travels. The questionnaire was 
designed in a structured way, with some open-ended questions for general opinions. An example 
from the questionnaire can be found in Appendix 1. 

According to Holme and Solvang (1997) in-depth interviews are demanding, but if they are well 
performed they can give valuable information. They also claim that a group interview adds the 
social interaction between the participants, which tend to resemble the ways people gain their 
opinions and perceptions: by mutual influence and group pressure. Bell (2000) discusses two 
kinds of interviews; a structured and an unstructured, where the difference lies in degree of 
formality and preparation. A standardized and structured interview is easier to quantify and 
arrange results, where as an unstructured interview is easier to ask follow-up questions. The 
author means that a certain amount of structure is important to get the information needed, but it 
is also important to leave a certain amount of freedom for the respondent to talk about matters 
that are essential to him or her. Bell also calls attention to the bias that can occur, as the 
interviewer both consciously and unconsciously can affect the respondent. 

Most interviews have been conducted through small group interviews. An e-mail was sent to all 
managers and assistants, explaining the work of the thesis and inviting people to two occasions 
for small group interviews based on a few preferences. The first interview round, called “voice of 
customer stage one” or VOC 1, gathered four different groups. Those were assistants, first and 
second level managers, third and fourth level managers and finally one group representing the 
Human Resources department. Every group consisted of two or three persons besides the authors 
and the purpose of the first interviews was to obtain the staff’s opinion on what administrative 
work that should fall to managers and assistants. 

After the questionnaire, the second interview round called “voice of customer stage two”,  
or VOC 2, was performed. Four groups represented the assistants and all the managers. All 
assistants formed the first group; first and second level managers formed the second, as third and 
fourth level managers formed the two last groups. Every group consisted of six persons besides 
the authors. As managers on higher levels could not get the time for a group meeting, individual 
meetings were held with them. The purpose of the second interview was to examine the usage 
and perceived efficiency of support systems amongst the respondents. 

Shorter, unstructured interviews and conversations were also carried out with managers, 
assistants and supervisors during the entire project. 
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2.4.2 Secondary data 
Bell (2000) defines secondary data as an interpretation of an event, which is based on a primary 
source. It can also be seen as data others have collected and can be used in a study, according to 
Dahmström (2000). He also mentions that information in official databases and internal company 
databases are examples of secondary data. 

Data was collected from Sandvik Coromant AB‘s Organizational Plan in order to map the 
organization within the company. This was followed up by asking all assistants if the 
organizational chart in the plan was updated and correct. Several folders, publications and 
Internet sources from Sandvik were used, like Power of Sandvik, Sandvik Code of Conduct and 
Sandvik Policies and Guidelines. 

2.5 RELIABILITY AND VALIDITY 
Eriksson & Wiedersheim-Paul (2001) say that an attitude is a theoretical concept. When it is 
made measurable, or operational, it is possible to empirically test it. To make it operational, 
transfer theoretical questions like concepts and models into empirical observations, is a difficult 
problem in all research. The authors also mention that two important reflections in this context 
are reliability and validity. Holme & Solvang (1997) states that the only way research can obtain 
satisfactory levels of reliability and validity is through continuous critical reviews and accuracy 
in analyzing. Bell (2000) supports this statement and adds that this is a necessity no matter which 
data collecting methods that are used. Below, in Figure 2.5, is an introduction to what validity 
and reliability is. 
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Figure 2.5 Introduction to what validity and reliability is 

[From http://highered.mcgraw-hill.com (dated 051003)] 

2.5.1 Reliability 
Holme & Solvang (1997) mean that reliability is dependent on how research is conducted and the 
accuracy of analysis, high reliability is obtained when independent measures, on one specific 
object, returns the same result. They also say that there are a number of different ways to test the 
reliability. Test-retest is common when researchers conduct the same test twice but at different 
times. Alternate formulation of questions and the split-half method are two others often used 
methods, according to Bell (2000). Even though, Holme & Solvang (1997) state that there are 
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seldom enough resources though to test the reliability this way; therefore it is even more 
important to secure high reliability before the actual study. Wallén (1993) adds that when it 
comes to testing the reliability on information given by people, through interviews for example, 
one has to be careful of external influences in between the tests. 

To strengthen the reliability in the research, several preventive measures will be carried out. To 
form a solid base for the interviews, the same basic data will be sent to all participants. That way 
all respondents have the same knowledge on the topic when coming to the interview. Some 
interviews will be held simultaneously, meaning that there will be different interviewers. To 
minimize the risk of dissension between interviewers, questions and the structure for interviews 
will be produced in advance. 

Interviews and focus groups are both based on human interpretations and opinions. In both cases 
the participants will be recorded to reduce the risk of missing important data and eliminating 
misunderstandings in the analysis. All information from interviews will be written down and sent 
to participants for their approval. After any possible corrections the material will be used for 
further analysis in the project. 

There is an obvious risk of external influences in time between when the basic data is sent out 
and the interviews are held as well as time between the questionnaire and focus groups. 
Participants may communicate with each other between gatherings and more or less deliberately 
trying to influence others, weakening the reliability of the research. The investigating process 
does not allow that both the questionnaire and focus groups to be carried out at the same time. To 
reduce influence, in this case, therefore means reducing time between and within a specific event. 
Interviews and focus groups will, because of this, be held during a period of two weeks with each 
event carried out during one day only. The period of time to fill in the questionnaire has to be 
little differentiated, due to meetings, business travels and so on. 

Analysis of quantitative data from questionnaires will be handled through statistical and 
management tools in order to reach satisfactory level of significance in the results. Statistical 
analysis is considered almost independent from subjectivity and having negligible variation 
within the analyzing methods, which will strengthen the reliability as well. 

2.5.2 Validity 
It is not enough to have reliable data if the research measures something not consistent with the 
purpose of the research, according to Holme & Solvang (1997). To complete the discussion 
regarding the accuracy of the research, the validity is investigated. Bell (2000) says that generally 
it can be said that if the data is not reliable then it is not valid, however if it is reliable there is still 
no guarantee that it is valid. 

Bjereld et al. (1999) say that validity means to what extent the research measures what it aims to 
measure. In more technical terms, it can be defined as the degree of conformity between the 
theoretical and operational definition. The authors mention that it is usual to separate between 
face validity and content validity. Face validity is the immediate feeling or estimation whether the 
data is valid or not. Content validity refers to an operational definition containing most, or all, 
theoretical definitions. 

To increase the validity, qualitative investigations, interviews and focus groups, will be prepared 
in advance as mentioned in previous section. This makes it easier to stay on target and not drift 
away to related issues. A pre-study will be conducted to help limit the scoop of systems covered 
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in the research. This delimitation will help interviewers produce and later ask the right questions, 
thereby increasing the validity. 

The questionnaire will be sent to selected opponents before it is given to all managers, assistants 
and the reference group. This step is to make sure that the operational definitions cover as many 
theoretical definitions as possible, in other words to make sure proper questions are being asked 
to help fulfil the purpose and attain high validity. 

For the questionnaire no selection within the demarcations will be made, to further enhance the 
validity, and reliability, of gained results. All managers and assistants covered in the scoop will 
be handed the questionnaire. 

The aim of the research is to increase reliability by being close to selections from the target group 
in interviews and focus groups, but also increase the validity by looking at the whole target group 
from a distance in the questionnaire. 
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3 THEORETICAL FRAME OF REFERENCE 
This chapter presents the theoretical frame of reference used in this thesis. The first theories 
present the underlying quality thinking of TQM and Six Sigma, which form the basis. Further the 
methodology of DMAIC is presented, as well as tools selected in the project and quality 
initiatives at Sandvik. Finally, theories about human motivation, stress and system efficiency are 
presented. 

3.1 TOTAL QUALITY MANAGEMENT 
Juran (1999) claims that the almost universally accepted goals of total quality are lower costs, 
higher revenues, delighted customers and empowered employees. As a uniform definition on the 
concept Total Quality Management, or TQM, does not exist, several authors describe it in their 
own ways. Dale (1999) argues that TQM is a philosophy as well as a set of principles for 
managing organizations. Dahlgaard et al. (1998) refers to it as a corporate culture and vision 
while Oakland (1993) means it is a management approach. Some describes it with a system 
approach, as Hellsten & Klefsjö (2000, p. 241) say “[TQM can be seen as] …a continuously 
evolved management system consisting of values, tools and techniques, the aim of which is to 
increase external and internal customer satisfaction with a reduced amount of resources.” The 
authors of this thesis agree mostly with Hellsten & Klefsjö, and therefore future description of the 
TQM area will be presented with a management system approach. 

A literature study by Hellsten (1997) shows that a number of core values seems to be common in 
most descriptions of TQM, namely focus on customers, management commitment, everybody’s 
commitment, focus on processes, continuous improvements and fact-based decisions. These 
values are close to the core values presented by Bergman & Klefsjö (2001), which can be seen in 
Figure 3.1. 
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Figure 3.1 Core values within TQM 
[From Klefsjö & Bergman (2001, p.36)] 

Furthermore Hellsten & Klefsjö (2000) discuss the three components of TQM. One is the core 
values, which are the basis for the culture of the organization. Another component is technique, 
like ways to work within the organization to support the values. The third component consists of 
tools; concrete and well-defined tools which sometimes have a statistical basis, to support 
decision making or facilitate analysis of data. These three components are interdependent on each 
other and support each other, which can be seen in Figure 3.2. 
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Figure 3.2 The components of TQM 
[From Klefsjö & Bergman (2001, p.391)] 

Finally Hellsten & Klefsjö state that the TQM system is continuously evolving, meaning that 
over time some core values might change, and in particular the interpretation of some of them 
may be developed. 

3.2 SIX SIGMA 
Six Sigma has been around as a quality program since the mid eighties and has been given 
numerous definitions right from the start. Harry & Schroeder (2000) defines it as a disciplined 
method of using extremely rigorous data gathering and statistical analysis to pinpoint sources of 
errors and ways of eliminating them. They also say that these statistical techniques are being 
delivered in an innovative manner that has achieved acceptance and use by managements and 
associates of many organizations. In their mind, there is nothing new in the contents of Six 
Sigma. Other researchers and authors may have a different opinion though, but Klefsjö, Wiklund 
& Edgeman (2001) are of the same opinion saying that Six Sigma does not, in principle, contain 
anything new. Its focus on processes and variation is central to what is historically thought of as 
“quality control” and can be found in works by W. Edwards Deming and Walter A. Shewhart. 
The only new thing with Six Sigma is its explicit linkage of the tactical and strategic. There are 
efficient, often statistical, techniques that are used in a systematic way. 

When putting Six Sigma in a wider perspective, the authors of this thesis agree with Klefsjö, 
Wiklund & Edgeman (2001) that Six Sigma is not an alternative to TQM. If TQM is seen as a 
management system consisting of values, methodologies and tools, then Six Sigma would be a 
methodology supporting all core values in TQM. 

According to Klefsjö & Bergman (2001), the concept of Six Sigma was first introduced at 
Motorola during the eighties, and as the name indicates, their improvement program was focused 
on reducing unwanted variation. The program aims for virtually error free business performance. 
Pyzdek (2003) mention that Sigma, σ, is a letter in the Greek alphabet used by statisticians to 
measure the variability in any process. Klefsjö & Bergman (2001) say that when reaching 
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variability that allows six sigma within tolerances, which symbolize the goal of reaching almost 
complete customer satisfaction. In other words, not more than 3.4 times per million opportunities 
should be a deviation from what is considered to be acceptable. 

According to Foster (2003) there are three distinctions about Six Sigma, which differentiate it 
from traditional continuous improvement. First, Six Sigma represents a well-thought-out 
packaging of quality tools and philosophies in an honest effort to provide rigor and repeatability 
to quality improvement efforts. Second, Six Sigma is much more cost-reduction-oriented than 
traditional continuous improvement. The third fundamental nuance of Six Sigma is the way it is 
organized. The hierarchy within projects where so-called Black Belts, people educated in 
statistical methods have the central role as a project manager is one example of how it is 
organized. 

There are some other fundamental characteristics with Six Sigma as well. Klefsjö & Bergman 
(2001) point out that the role of the highest management is of great importance. Without a 
committed and persistent support from upper management, improvement programs like Six 
Sigma can not stand a chance. Other requirements for the program to work are, as with any 
quality improvement approach, that there needs to be a cultural change in place to make the effort 
successful. Foster (2003) also adds that the key to Six Sigma success is the availability of data for 
projects, so that primary causes to problems can be found. 

A conclusion of what Six Sigma means to the authors and what it stands for is obtained when 
mixing two authors’ opinions. Caulcutt (2001) concludes that Six Sigma is management by fact 
and Pande & Holpp (2001) continue saying that Six Sigma is about making every area of the 
organization better able to meet the changing needs of customers, markets, and technologies - 
with benefits for employees, customers, and shareholders. 

3.2.1 The Six Sigma framework 
The framework that Six Sigma is founded on is illustrated in Figure 3.3 below. The core is made 
out of a method, for a systematic approach toward the improvement project, called DMAIC. 

DDefineefine MMeasureeasure AAnalysenalyse IImprovemprove CControlontrol

UpperUpper Management Management commitmentcommitment

EverybodyEverybody’’ss involvementinvolvement

MeasureMeasure systemsystem

ResultResult orientedoriented trainingtraining

DDefineefine MMeasureeasure AAnalysenalyse IImprovemprove CControlontrol

UpperUpper Management Management commitmentcommitment

EverybodyEverybody’’ss involvementinvolvement

MeasureMeasure systemsystem

ResultResult orientedoriented trainingtraining

 
Figure 3.3 Six Sigma Framework 
[From Magnusson et al. (2003, p.33)] 

Klefsjö & Bergman (2001) say that there are different tools associated with this method like the 
seven management tools, the seven quality tools, design of experiments, quality function 
deployment and statistic process control. Six Sigma do not become successful because of these 
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tools only, everybody’s commitment and proper education is a necessity as well. Klefsjö & 
Bergman state that education is a key and gained knowledge should be practiced in real life as 
soon as possible after finishing training. 

3.3 THE DMAIC IMPROVEMENT PROCESS 
There are several authors of books describing Six Sigma and its way of working. Even so, there 
are some common points of view regarding the improvement process. Several authors like Brue 
(2002), Foster (2003) and Pande & Holpp (2001) acknowledge that the DMAIC improvement 
process consists of five steps: define, measure, analyse, improve and control. The first letter in 
every step creates the acronym DMAIC. 

Both Keller (2005) and Klefsjö & Bergman (2001) call attention to the similarities between the 
cycles PDCA (plan-do-check-act) by Shewhart, the PDSA (plan-do-study-act) by Deming and 
DMAIC. All cycles are constructed so that when the final step is completed, a new improvement 
process can start. A comparison between the PDSA and DMAIC can be seen in Figure 3.4.  
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Figure 3.4 A comparison between phases in different cycles 

[From Klefsjö & Bergman (2001 p.549)] 

Pande & Holpp (2001) state that it is critical to have a common work process for improvement 
projects, which can be understood and used by all group members. They mean that it is important 
especially when a group consists of members with diverse backgrounds, like different 
department, positions, skills and seniority. Pande & Holpp also argue that DMAIC is a process 
that facilitates the work with quality improvements, as it is a data-driven quality strategy for 
improving processes. 

The authors continue discussing reasons for initiating a project according to DMAIC, claiming 
several great advantages for the process. Some of these are measuring the problem, strong 
customer focus, verification of root causes, gain measurable results and sustaining the change. 

3.3.1 Identification of a potential DMAIC project 
It is important to choose improvement projects that companies benefit from. Brue (2002) talks 
about two important criteria when selecting a successful project: the effort required and the 
probability of success. The author argues that there is no point in taking care of projects where 
the input is larger than the output, or that the project is not realistic to carry out. Pande & Holpp 
(2001) uses instead the words meaningful and manageable when identifying potential projects. 
They say that a project has to make real benefit for the company, and at the same time being 
small enough so that the project group can handle it. They also mention that when introducing the 
DMAIC methodology it is important to choose projects that can show results almost 
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immediately. In that way, alterations in work can give proof on quality improvements and make 
employees become less reluctant towards changes. 

Harry & Schroeder (2000) discuss that a Six Sigma project should be designed to ultimately 
benefit the customer and improve the company’s profitability. They also mention that not all 
projects need to have a direct impact on the customer. Support divisions, like a finance 
department, could gain advantages from using the DMAIC way of working. In such a case, a 
project can be chosen since it supports the company’s goal of becoming more efficient and 
profitable in all its processes. Magnusson et al (2003) argues that first several ideas for 
improvement projects should be identified, which is followed by project prioritizing and 
selection. 

3.3.2 The define phase 
This is the first step in the improvement process. According to Pande et al. (2001) this is where 
the project is being defined. The problem itself and the goals become defined, customers to the 
process as well as customer requirements are identified and a plan on how to accomplish the 
mission is created. They also emphasize using a project charter: a document intended to gather all 
information in a structured way. Pyzdek (2003) adds that in this phase a map of current state, 
future state and due dates could be beneficial. 

3.3.3 The measure phase 
After defining a project, measurements and data collecting are to be done. Pande et al. (2001) 
states there are two main objectives in this phase. The first is to gather data in order to validate 
and quantify the problem or opportunity. Secondly is the beginning of teasing out facts and 
numbers that can offer clues about the cause of the problem. 

Pande et al. also mention that it can be hard to decide what to measure, due to several 
measurement options and difficulties in collecting data. They state that it is wise to measure 
variables that easily can be repeated, in order to measure the effects of improvements. 

3.3.4 The analyse phase 
As the measurements have been done, the data is to be analysed. Pande et al. (2001), state that 
this is where the root cause is to be identified. They argue that there are two sources of input, 
which can be used to identify the true cause of a problem. This is also supported by Keller 
(2005): 

Data analysis – use the collected data to find patterns, trends and other differences that can 
suggest, support or reject theories about the root cause. 

Process analysis – perform an investigation of the existing key processes that creates value for 
the customer, in order to identify steps that do not add value to the customer and therefore can be 
eliminated. 

Pande et al. also claim that usually a combination of methods is a good way of finding causes. It 
should also be pointed out that it can be necessary to gather data again if there is abnormal data 
present in the analysis, which can be derived from inaccurate measurements. 
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3.3.5 The improve phase 
Based on the goal with the project and findings in the analyse phase, suggestions for 
improvements will be generated. Pande et al. (2001, p.288) say that “the goal of the improve 
stage must be to find and implement solutions that will eliminate the causes of problems, reduce 
the variation in a process or prevent a problem from recurring.” They talk about the iterative five 
steps of creating a solution: generate solution ideas, develop the ideas into applicable solutions, 
evaluate solutions and make pilot tests, and finally evaluate and implement full-scale. Pande et al. 
mean that when a solution does not meet the requirements, the team can go back and use a former 
step again; hence the iterative process. 

3.3.6 The control phase 
The final phase of DMAIC is the control phase. According to Keller (2005) this phase contains 
the work of making new methods standardized in practice, follow-ups on the predicted impact of 
the improvements and document experiences from the project. The author also points out 
standardizing new methods can include writing new job descriptions and working instructions, as 
well as control plans for continuous monitoring of the process. Pande & Holpp (2001) adds that a 
response plan for dealing with problems that can arise because of implementations should be 
constructed. In that way, problems can be dealt with before they occur and do not affect the 
improvements. 

Magnusson et al (2003) add that it is important to estimate the cost savings in order to evaluate a 
project, and that it is also important to communicate results and experiences of the project 
throughout the entire organization. 

3.4 TOOLS SELECTED IN THIS PROJECT 
This project will be carried out according to the DMAIC process in order to improve the quality 
in administration processes amongst managers and assistants. Several authors of Six Sigma 
handbooks, like Pande (2001) and Brue (2002), state that DMAIC is the leading way of working 
in Six Sigma companies, which is discussed thoroughly in Section 3.2 and Section 3.3. Sandvik 
Coromant AB does not work with Six Sigma, but the reasons for DMAIC being a proper method 
in this project are even so numerous. This method is especially focused on one core value in 
Total Quality Management named “decisions based on facts”, and facts are what the customer of 
the project is lacking at the moment. In this context, facts also include evaluation and self-
assessment of current processes. Other reasons are that DMAIC is a method with an aim to gain 
improvements fast with maximum savings for the company and it is also centred on processes 
with awareness of the customer all through the project. 

This paragraph will briefly describe the usage of tools selected in this project, as more 
information on them can be found in Klefsjö & Bergman (2001), Klefsjö et al. (1999) and in 
Chapter four: the empirical study. 

Failure modes and effects analysis – In order to avoid problems that can occur in the project, an 
analysis will be made to identify potential problems. When knowing these, solutions to avoid 
them can be prepared and be used to facilitate the project work. 

Voice of the customer focus groups – Information from several focus groups will clarify the 
managers’ responsibilities in support systems for administration. It is also used when examining 
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the usage and perceived efficiency of support systems. Focus groups are basically an interview 
with a group concerning one specific topic. 

Pareto chart – The data from the preliminary study of selecting systems for administration is to 
be collected and presented using this tool. It will bring out the systems that create most of the 
irritation and difficulties. Pareto is often linked the 80/20-rule saying that twenty percent of the 
systems, in this case, cause eighty percent of the problems. 

Process mapping – Analysed information from focus groups and Sandvik literature make the 
foundation in presenting a comprehensive picture of both managers’ and assistants’ involvement 
in the support systems. 

Questionnaires – Used to collect information from managers and assistants in order to get the 
wide opinion on how they experience the support systems for administration. 

Multivariate analysis – The correlation and cluster analyses are tools to gain statistical results 
from the questionnaires. The analyses are often used in order to find possible correlations 
between cause and background variables, as well as to categorize different groups. Multivariate 
comes from being able to analyse several variables at the same time. 

Pivot tables – The data and results from the questionnaires can be presented graphically by using 
these tables. They are basically normal diagrams without statistical assurances. 

Affinity diagram – In order to analyse the qualitative results from focus groups an affinity 
diagram will be used. It is useful as it can organize a great amount of verbal information into 
logical categories with little interference from researchers. The word affinity comes from the 
groups in the diagram that are said to be related. 

Tree diagram – It can be used to turn problems into tangible improvements, as the structure of 
the tool allows its user to break down different causes for complaints down to root causes. These 
causes can later become the starting-point for the improvement suggestions. The word tree is 
because of the many branches created. 

Brainstorming – A tool allowing every participant to come up with ideas without critical 
reviewing of ideas. It will be used in many different stages of the project. 

Matrix diagram – All improvement suggestions from the tree diagram and brainstorming 
session can be prioritized by the usage of a matrix diagram. Here improvements could be 
matched against problems and see which solutions that affect most. 

Process decision program chart – The implementation plan for improvements can be carried 
out by using this tool. It provides a safer way for the implementation, as several measures can be 
taken against imaginable implementation problems. 

3.5 QUALITY INITIATIVES AT SANDVIK COROMANT AB 
Within Sandvik AB the work with continuous improvements and customer focus is very 
important. However, there are different ways of achieving this throughout the company. Some 
departments use quality program like TQM, TPM or Six Sigma and similar procedures. The 
company has developed a structure for managing quality through key guidelines and manuals. In 
Figure 3.5 these key guidelines and manuals for Sandvik AB, and Sandvik Coromant in specific, 
can be seen. 
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Figure 3.5 Guideline structure at Sandvik AB 

[From Sandvik Business Process Manual Doc. No. 0.7 rev.2, p.1] 

Sandvik Identity and Financial guidelines contain information on how employees are to act when 
doing business as a Sandvik representative or handling financial reports. The Power of Sandvik is 
the main document for communicating what Sandvik AB stands for and aims to achieve, which is 
the basic business concept. This document is the common platform containing cornerstones valid 
for all members of the Sandvik Group. The framework for “The Power of Sandvik” is based on 
strategies to attain the vision, objectives to achieve the mission and policies to support core 
values. Below, in Figure 3.6, a presentation of the framework is presented. 
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Figure 3.6 Framework in “Power of Sandvik” 

[From Power of Sandvik (2005 p.5-27)] 
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This Group document is valid for all business areas and product areas within the Sandvik Group. 
It is the responsibility of each Product Area President to endorse these guidelines in their 
organizational plan. 

Sandvik Coromant AB’s, and other product areas’, organizational plan is more detailed on how to 
accomplish improvements and by which measures. The plan contains quality and environmental 
policies that describe how employees at Sandvik Coromant look upon quality and how to work 
continuously with improving the processes in quality assurance. 

The quality policy for Sandvik Coromant AB states that all employees are responsible for the 
quality of their own work. Furthermore, three main objectives to reach high quality are presented 
and communicated to everyone in the company (Verksamhetsmanualen Doc. No. 0.4.02. Rev. 1): 

Satisfied customers – Products and services will be of such high and consistent quality that 
Sandvik Coromant AB always satisfies the stated and implied expectations of our customers, 
both internal and external. 

Zero defects – The guiding principle in everything Sandvik Coromant AB does. The method for 
achieving this is through preventive actions, as the company will react and take corrective action 
when non-conformance occurs. 

Continuous improvements – Objectives, goals, plans and activities to improve quality will be 
an integral part of Sandvik Coromant AB’s operation. 

To be even more specific Sandvik Coromant AB has produced their own strategies for success, or 
success factors as they are called, within the Sandvik Group framework. These factors are high 
quality services and products, improving customer productivity, being partner-oriented and 
speaking with one voice. All this information, from the Power of Sandvik down to the 
organization plan and supporting manuals aim to increase the quality in everything Sandvik 
Coromant AB does and produces. A base for all documents and initiatives in the Business 
Process manual is the commitment to the internationally recognized standards for management 
systems ISO9001 and ISO14001. 

3.6 HUMAN MOTIVATION AND STRESS 
Franken (2002) mentions that for every behaviour there is a cause, and individuals of lesser 
ability can, and do, outperform their more gifted counterparts. For this reason, Robbins (2000) 
says that an individual’s performance depends not only on ability but on motivation and stress as 
well. 

3.6.1 Motivation 
Motivation can be defined in many ways depending on the aim. Robbins (2000) defines it as the 
willingness to do something, conditioned by this action’s ability to satisfy some need for the 
individual. A need is a physiological or psychological deficiency that makes certain outcomes 
appears attractive. 

Work motivation is perhaps one of the few areas in psychology that has always been driven by 
the positive approach of humanizing the workplace and finding ways to help working people 
satisfy their needs for self worth and well-being, according to Erez et al. (2001). However, the 
authors also say that motivation does not necessarily apply exclusively to the behaviour of an 
individual organization member, as it may also be related to the behaviour of members of a 
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group, business unit, or organization at large. Maddock (1998) marks just how important 
motivation is in an organization when he states that motivation is the key to effective leadership. 

Robbins (2000) says that one of the first, and best-known, theories of motivation is Abraham 
Maslow’s Hierarchy of needs theory, where he divides human needs into five steps. This theory 
has received wide recognition, particularly among practicing managers. However, the author 
mentions that research does not generally validate the theory. Other researchers have proposed 
different theories on needs after Maslow including David McClelland. 

Theory of Needs 
Robbins (2000) talks about the Theory of Needs presented by David McClelland, which includes 
three major relevant motives or needs in the workplace 

• The need for Achievement 

Some people have a compelling drive to succeed and to do things better. They prefer working at a 
challenging problem and accepting the personal responsibility for success or failure, rather than 
leaving the outcome to chance or the actions of others. A realistic but difficult goal is to set 
optimal opportunities to experience feelings of accomplishment, and hence motivate these 
people, who often are managers of different degrees. 

• The need for Power 

In an organization, some individuals have a desire to have an impact, to be influential and to 
control others. They prefer competitive and status-oriented situations and tend to be more 
concerned with gaining prestige and influence over others than with effective performance. 

• The need for Affiliation 

Affiliation is the desire to be liked and accepted by others. Individuals with high affiliation needs 
strive for friendship, prefer cooperative situations rather than competitive ones and desire 
relationships involving a high degree of mutual understanding. 

Robbins concludes that all needs must be taken into consideration for an organization to work. 

Goal-setting Theory 
Locke’s (1990) goal-setting theory states that individuals make calculated decisions about their 
desired goals. Once individuals determine the goals they intend to achieve these goals and 
intentions direct and motivate efforts to attain them. Thus, setting goals affects behaviour of the 
individuals and their job-related performance. 

Locke’s research has demonstrated that participation in goal-setting and acceptance of the goals 
are critical to commitment to a task or goal. Similarly, receiving feedback on goal achievement is 
also critical for motivation. If an employee does not get timely and accurate feedback on 
performance, it’s impossible to know what behaviours to continue in order to achieve similar 
goals in the future. One other finding is that goals themselves are not reinforcing. The motivation 
comes from the dissatisfaction with discrepancies between what was achieved and what was 
originally hoped for. The discrepancies motivate people to work harder next time. 

Motivation can, and does, affect individual performances at work. The complexity of theories can 
however be simplified just by presenting the Hawthorne effect, which Klefsjö & Bergman (2001) 
do. They refer to the effect management can have on employees and productivity just by showing 
employees that they care for them and are willing to listen to them; a psychological effect. 
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The Flow Theory 
According to Klefsjö & Bergman (2001), Csíkszentmihályi theory contains factors that are active 
when people feel satisfaction or “flow”, where flow is defined as “organized structure in the 
unconscious sense”. He states that there has to be a balance between challenge and ability to 
develop oneself and feel satisfaction. In Figure 3.7 a demonstrative picture of flow is presented. 
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Figure 3.7 The "Flow" chart 

[From Klefsjö & Bergman (2001, p.345)] 

The authors say that the challenge has to match an individual’s ability and not be too easy, 
causing gloominess, or to difficult causing anxiety. It is also important to realize that as time goes 
by, one person’s ability will increase and further challenges will have to be provided in order to 
maintain satisfactory levels. In Csíkszentmihályi’s theory there is room to consider both 
theoretical and psychological ability to meet challenges in peoples’ ways. 

3.6.2 Stress 
There are several ways of describing stress. According to Franken (2002) laymen generally use 
the term stress to refer to various negative feelings, as scientist looks upon stress as a set of 
neurological and physiological reactions that serve some ultimate adaptive purpose. Franken 
means that depending on how the individual responds to the reactions, it determines whether he 
or she produces feelings of distress, a negative feeling, or eustress, a positive feeling. He states 
that people, in general, experience distress when they see an event as threatening, and experience 
eustress when the look upon an event as challenging. 

Stress in small doses is good for the individual, according to Levi (2001). It can create an extra 
focus in demanding situations, and stress in moderate doses can be something challenging, 
positive and stimulating. Levi talks about the happy stress, eustress, which originates from 
situations where the individual is getting rewarded for the efforts, can affect the situation and 
when work is influenced by commitment, enthusiasm and job satisfaction. 

Levi also proposes that stress is originated from different lacks of fit. There is no personal control 
over what happens to the individual and not be able to be in power of one’s own life. As an 
example, Levi mentions the lack of fit between what we need and are able to do, and what the 
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environment offers and demands from us. He further says that too much or too little information 
creates stress reactions, as well as too much or too little change in work and life. Further on, Levi 
(2002, from Arnetz & Ekman) discusses demands from the environment creating stress, as well 
as lack of social support. Levi points out the importance of being able to give and receive social 
support, for example feedback and constructive criticism. He also presents the demand-control-
support model as a multidimensional model that examines the relationship between environment 
and person, with a particular focus on the interaction in employment settings. This model, created 
by Karasek, Theorell and Johnson, shows three dimensions which construct a focus explaining 
stress for an individual at work. This is presented in Figure 3.8. 
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Figure 3.8 Demand-control-support model by Karasek/Theorell/Johnson 

[From Arnetz & Ekman (2002, p.53)] 

There are four areas in the model: low strain, active, passive and high strain. The third dimension, 
support, is highlighted in “high” mode for simplicity. A higher level of social support creates a 
higher resistance against stress. The area named Low strain shows high control and low demands, 
which creates positive stress. This stress can be useful to people, as they become more focused 
and can perform better. Active area is high control and high demands, creating happy stress. This 
is where the high mental effort is seen as a challenge and not a burden, but Levi mentions the risk 
of getting to the extreme and become fatigue or burnt out. Passive area is low control and low 
demands, which creates exhausting stress. This can make people become mentally exhausted and 
reduce self-efficacy. The last area, High strain, means low control and high demands creating 
unhealthy stress. This is where people can become depressed, fatigue or even burnt out. 

According to Arnetz (2002, from Arnetz & Ekman) change processes are a great challenge for 
company management, as they are complex and hard to initiate. Companies often have a 
technical focus during a restructuring and forget about the co-worker in the process. He further 
implies that a lot of unhealthy stress is widely originated in continuously restructuring with 
indistinct goals.  

Arnetz mentions that in today’s business society focus is placed on the customer, which is natural 
and important for a company’s development and survival. But if co-workers are neglected, given 
too much work load and do not have mandates to influence their work, no one will listen to 

- 28 - 



- THEORETICAL FRAME OF REFERENCE - 

customers. During these conditions, the human mind reacts with a short-term focus meaning 
deteriorated skills in social ability and flexibility. People become more self-centred and focused 
on their own survival, where survival of the group and organization becomes less important. 
Another reason for stress is vague role descriptions for co-workers, which find it hard to 
understand their place in a new organization structure. 

Lennéer-Axelson & Thylefors (2005) mean that people’s reactions to changes depends on where 
it comes from, and in what ways the change is being carried out. They claim that the most 
common reason for change resistance is that changes disturb our fundamental need of balance 
and security. Most people are positive to changes, if they initiate it themselves. 

3.7 SUPPORT SYSTEMS AND EFFICIENCY 
Arnetz (2002, from Arnetz & Ekman) comments that several studies show that change initiatives 
not only increases stress, but also alter changed expectations on co-workers performances. A lot 
of changes are implemented by introducing computer systems, expecting to rationalize numerous 
tasks. Co-workers that keep their position during reorganization are expected to work with an 
increasing number of tasks, and sometimes with more wide tasks. Arnetz mentions that some 
studies imply an increase in complexity of the tasks, requiring increased competence. All 
employees are expected to be more flexible, be able to handle new techniques, become more 
focused on customers and be able to participate in group work. This is expected without giving 
more resources, since time-cutting systems are supposed to give more time. 

According to Yao & Zhang (2003, from Ditsa), the rapid development of information 
technologies makes a company’s computer information system to appear more and more in an 
employees work. A cooperative information system on, for instance, an Intranet can unify 
different organizations, personnel, cultures and machines onto one platform. They point out some 
complications when constructing a system. As a system might be used by hundreds or thousands 
of people, it is difficult to implement and upkeep. A common system may include various kinds 
of information sources, making difficulties when trying to present reliable data if some sources 
are contradicting each other. Yao & Zhang also point out that there is always a need for 
improvements in such a complex system. 
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3.8 COSTS RELATED TO QUALITY 
According to Klefsjö & Bergman (2001), costs related to quality have traditionally been seen as 
quality costs. This includes all costs of restoring products with poor quality, both internal and 
external costs, control costs and costs of preventive actions. They say that the common opinion 
said there was an optimal quality, where there would be an upper limit for the quality of products. 
After this limit, it would become more expensive working with preventive quality actions. 
Klefsjö & Bergman mean that in such a line of argument, the most fundamental principle of all 
concerning quality is forgotten: that “there is always a way to improve quality at a lower cost” 
(from Klefsjö & Bergman, 2001, p.62). The authors also mention that quality cost is an 
inappropriate word, as it sounds like that quality constitutes only costs. They mean that it is the 
lack of quality that costs, and suggest cost of poor quality as a better description. 

By using this new definition, the authors say that all costs regarding insufficient quality can be 
scaled down to two large parts: internal and external cost. They state that every cost is either 
directly or indirectly due to a quality loss. Sörqvist (2001) acknowledges the later definition of 
cost quality, but instead he wants to enlarge the first definition into five levels. He says that the 
first level is the traditional quality costs that easily can be identified within a company. The other 
four levels are such that they affect a company due to poor quality, but they are not always easy 
to identify or imagine. As a metaphor, Sörqvist uses an iceberg where traditional costs can be 
seen as the top of the iceberg representing only a part of all quality cost. Several more costs are 
hidden under water and are not easily seen. An illustration of this is shown in Figure 3.9 below. 

Traditional COPQ

Hidden COPQ

Loss of income

Costs for customers

Costs for society

Traditional COPQ

Hidden COPQ

Loss of income

Costs for customers

Costs for society

 
Figure 3.9 Costs of poor quality, presented as an iceberg 

[From Sörqvist (2001, p.39)] 

Traditional quality costs are the ones presented by Klefsjö & Bergman (2001) earlier, which 
makes the first level of five. Sörqvist (2001) says that the second level, hidden quality costs, 
constitute of costs due to making products with poor quality. An example is personnel cost when 
repairing or revising faulty items. The third level, loss of income, represents sales that could have 
been done if the products had satisfied customers’ need and become sold. The author also says 
that by releasing products customers do not want, the company goodwill can go down, resulting 
in fewer customers. Fourth and fifth levels show quality costs for customers and society, costs 
that customers and society have to suffer because of the poor quality. Examples of these could be 
stoppage of production or deteriorated environment. Sörqvist mentions that such costs could also 
come striking back at a company, with a result of lowered goodwill and fewer customers. 
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The author further mentions that it is very hard to measure all these hidden costs, as there are 
different opinions on what and how to measure within companies. Even though, the author 
stresses the importance of measuring as it is a source of company status. Economical effects 
related to quality can be measured in two different ways; quality potential and quality earnings. 
The potential is based on the present situation and can show what, theoretically, can be saved 
today by addressed measures within an organization. Earnings measure effects and results due to 
already carried out improvements, in order to see what benefits and savings that are derived from 
those. Sörqvist thinks that earnings should contain three dimensions; financial, customers and 
employees. Financial involves mainly monetary terms, but the other two dimensions involve 
intangible terms like perceptions, attitudes and motivations. 

He also mentions a risk when presenting quality potentials, as receivers of suggestions, without 
adequate understanding of quality issues, do not always realize the benefits or think it is too 
difficult to do. 
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4 THE EMPIRICAL STUDY 
This chapter presents the whole empirical study, divided into sections of the different phases of 
DMAIC. In every section, an outline of the phase is presented first. In this chapter, all definitions, 
measurements, analyses and suggestions for both improvements and control plans are presented. 

4.1 THE DMAIC PROJECT 
All basic characters that a project should have in order to be a potential DMAIC project can be 
found in this project. It is small enough for one group to handle, at least in the initial screening 
project, but it is still realistic to hope for significant improvements and gained profitability as a 
result of the project. The internal customer of the project are support functions within the 
company such as Human Resources and Finance but as Harry & Schroeder (2000) argue, that is 
not a problem since the final customer to those processes are the external customers. 

4.1.1 The define phase 
The first phase of DMAIC is the define phase in which the problems are highlighted and the aim 
of the project defined. Other important decisions regarding the project, such as delimitations and 
project members, are also defined and accepted within the team. To obtain proper delimitations 
and to gain better knowledge of the problem, the most fundamental requirements of the phase are 
clarifying what processes to work with. Below is the schematic Figure 4.1 of the work flow in the 
define phase for this project. 
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Figure 4.1 Work flow in the define phase 
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Based on the project description given by the company and further presentations from the 
mentors, a deeper understanding of the project was obtained. A document with all project details 
including project members, time schedule, purpose and preliminary method was put together as a 
guiding text throughout the project. The document includes a risk analysis, or FMEA, in which 
the project members pinpoint the major risks of the project as well as how to work actively to 
prevent risks from becoming reality. Not enough questionnaire responses and insufficient 
resources for focus groups are the two risks ranked the highest. The preventive actions for these 
risks are to inform all participants early of the research and its purpose, remind respondents if 
they forget and try to book people as fast as possible for the focus groups. 

As the project started, in the original project description, the problem included all 
administrational related problems and effects from numerous support system implementations as 
the main investigation area. To make a proper selection of systems, a randomly selected, through 
stratification, group of managers and assistants were asked to rank eight support systems that 
they regard as a source of problems and/or frustration in relation to how much time they spend in 
the systems. Before the pre-study was carried out, interviews were held with assistants to gain 
better understanding of how many and which systems are used at Sandvik Coromant AB. In 
Figure 4.2 below, the result is presented and a line drawn at the point where the 80/20-rule was 
applied. Note that systems receiving no votes have been excluded from the graph. 
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Figure 4.2 Pareto diagram for delimitation of systems 

The six first systems were selected for the project. These systems are the major, general systems 
that almost all departments work with and it felt natural to have all of them within the project 
frames. A decision was also made to include elements of administration in general for the 
questionnaire and focus groups as well, because of the suggested large amount of time involved 
in administration not included in support systems. Still, no product or project administration is to 
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be investigated according to the demarcations in Section 1.4. These delimitations conclude the 
project charter work in defining the project, and the work following in the define phase are 
necessary definitions in order to fulfil the purpose. 

One component of the purpose is to identify and define what responsibilities and tasks, regarding 
administration, that is included in different roles. To form the proper foundation for the 
interviews, all position descriptions were read and the entire Organizational Plan for ABC 
analysed. ABC stands for the three Sandvik Coromant AB plants in Sweden. Generally there are 
not many responsibilities in common for the same positions in different departments according to 
the position descriptions. The position description seemed to be much more specified on the core 
processes in the company and no administrational duties could be found in them. The 
Organizational Plan for ABC is more strategic, containing guidelines and so on instead of clear 
responsibilities. As the two sets of documents were read it became clear that it is necessary to 
complement these two with a document focusing on a level between the position descriptions and 
the general guidelines. When it comes to administration in general and the six programs in 
particular, process mapping was a necessity to be able to define what responsibilities lay upon 
different roles. 

Assistants are heavy users of all six programs and hence became the target for interviews 
regarding the system processes. To ensure that every step in the process map was taken into 
consideration, all assistants participated in the mapping. In some systems there are one or two 
unofficial super users who also contributed to the mapping process. Mapping all selected systems 
helped forming an overview of whom the internal customers are and why certain steps are 
executed in one particular manner. 

Once all maps were approved by assistants, the work with defining responsibilities could 
continue. Within the systems, only a small part of the work flow is controlled by Sandvik 
Coromant AB and the departments included in the project. Therefore there are several 
responsible persons for one system process. To form generally applicable guidelines for all 
managers, the focus had to be on groups of managers instead of departments. The Organizational 
Plan for ABC and the Sandvik Leadership Success Profile is the core competence framework for 
managers, where the Success Profile focuses on preferable personality and behaviour of a 
manager. It takes place on a visionary level. Position descriptions, signed and accepted for each 
employee and manager, are much focused on the specific functions as mentioned before. To 
complete the overview on management, the document “Administrational Management at Sandvik 
Coromant AB” was created which focuses on the general administration and personnel 
responsibilities associated with being a manager at Sandvik Coromant AB. See Figure 3.3 to 
understand the context of this document. 
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Figure 4.3 The Context of Administrational Management at Sandvik Coromant AB 

Besides the process maps, position descriptions and company guidelines two voices were missing 
to fulfil the overview of administrational work – the voices of Human Resource department and 
the employees. Interviews were therefore held with all groups divided into positions so that they 
would have roughly the same experience of administrational duties. All interviews were 
summarized and approved by participants to ensure no misinterpretations would occur. Based on 
gathered data a preliminary version of Administrational Management at Sandvik Coromant AB 
was written. The final version would be presented at the end of the project since more 
understanding for different roles and tasks would be obtained throughout the project. The 
document would still be used as a comparison to the measures obtained in the next phase though 
to support a proper analysis. 

At the end of this phase a risk analysis, proper system delimitations, process maps for the systems 
and definitions of responsibilities had been obtained. All of them are necessary to ensure a solid 
foundation to build the rest of the project on. In Appendix 2, an example of a process map is 
presented. 

4.1.2 The measure phase 
The second phase of DMAIC is the measure phase. Since the methodology of DMAIC is fairly 
focused on basing decisions on facts there have to be extensive measures to find these facts. In 
this phase it is also important to investigate if any measures have been taken in the past or if there 
are any current processes for evaluating the status of the problem area. Below is the schematic 
Figure 4.4 of the work flow in the define phase for this project. 
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Figure 4.4 Work flow in the measure phase 

To gather data representative for the whole population at Sandvik Coromant AB, a selection had 
to be done. From the group of managers and assistants within delimitations a selection could be 
made, but as there are only 53 managers and eight assistants everyone was chosen to be given a 
questionnaire. Also a reference group of 30 people amongst all employees were chosen on a 
stratified selection basis. This selection of group members was chosen as a certain percentage 
amongst managers; a department with numerous managers meant a larger representation in the 
reference group from their employees. 

The questionnaire was made in paper form as it would be easy to hand out, collect and code into 
relevant computer systems. According to Sandvik IT department, the usage of web based forms 
for Sandvik Coromant AB would probably give a low degree of responses and also cost too 
much. In addition, all collected data would have to be decoded manually in order to match 
Statgraphics, as the IT department was unable to do that. Along the work with the questionnaires, 
all mentors were involved. Everyone gave feedback during the entire process, which finally made 
the questionnaire complete, accepted and sent out to all respondents. It required general 
information about the respondent, specific information about individual usage of the support 
systems for administration and what people thought of their present work situation. The form 
contained both questions with check boxes and questions with space for own answers, so called 
open-end questions. Every person was given one week to fill out the form, in order to gain a swift 
response. Amongst managers and assistants about 85 % answered, and including all employees 
who answered the response ratio were 82 %. All answers were coded into Microsoft Excel 
spreadsheets in order to get Pivot diagram. All data was also coded into Statgraphics to be able to 
see indications of statistical relations. Due to the high response there was no actual need for 
proving data to have a deep statistical relationship, as almost everyone the inquiry concerned 
were able to give their points of view. All data itself could show the actual opinions amongst 
managers and assistants. 

- 36 - 



- THE EMPIRICAL STUDY - 

Sandvik Coromant AB has introduced several support systems for their employees during the last 
couple of years. According to unofficial system owners, no follow ups have been done after 
implementation of new support systems. All systems are supposed to become an integrated part 
of employees work situation after it has been introduced, and in some cases also time-saving. 
Furthermore, there are no routines for how these systems are supposed to be dealt with after they 
have been put into use. 

All questions for the focus groups were made to get opinions and perceptions that could not fit 
into the questionnaire. Especially more complex questions were dealt with, as exactly what 
problems do they find in systems and how they define administration. As could be seen in the 
data encoding process from the questionnaires, there were sometimes a lack of responses 
concerning questions with open-end answers. This affected some questions for the focus groups, 
as they had to be altered to gain sufficient responses from managers. No deeper analyses of the 
questionnaires were made, in order to not bring prejudices to the meetings with focus groups. 
Only the notification of missing responses in the open-end questions was considered. A regular 
focus group meeting took almost two hours, with six persons invited for each. These persons 
were picked out from a list of volunteers and selected to make a focus group representing all parts 
of the company. Everyone participated under anonymous forms, meaning that their name will not 
appear in any form neither in work nor in this thesis. The authors of this thesis had the roles of 
coordinators, giving the groups time to freely discuss questions and matters regarding 
administration and its support systems. Everything was recorded by tape so that a constant 
writing during discussions would not affect the discussions. Afterwards the discussion was 
written down from the recording and relevant information was summarized. This document was 
sent to everyone participating in the focus group, so that they could see if they were correctly 
understood. After approval from participators all data could be used in the analyse phase. 

4.1.3 The analyse phase 
After measuring, all figures were analysed to form actual facts to base future decisions on. It is 
one distinguished feature of DMAIC to have proper facts, and the facts are often statistically 
analysed if measured data is quantitative. If not quantitative then qualitative data is usually 
transformed from individual opinions to general facts through a proper tool. The seven 
management tools are a few tools used to structure the different data. The analyse phase of this 
project involved both types of analysis discussed above, and below is the schematic Figure 4.5 of 
the work flow in this phase. 
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Figure 4.5 Work flow in the analyse phase 

The quantitative analysis 
When handling questionnaires there is usually a drop-out of answers. The first thing to analyse is 
therefore how the drop-out rate is characterized in this research. Five different groups were 
represented including three levels of managers, assistants and co-workers. All managers and 
assistants form the main group for investigation with co-workers being a reference group. In 
Figure 4.6 below, the percentages of answers in all groups are presented. It can be seen that most 
groups have about the same drop-out except for 1- or 2-level managers who are below average in 
answers and 3-level managers who are above average. The reason for the first group to be below 
average seems to be that they are a small group where one person’s absence has a big impact. 
Also, members of this group are the ones who travel the most and there is a possibility that they 
were out of office during the week of questionnaire responses. However, the total falling out for 
the main group is only 15 percent, which is considered low for a paper questionnaire. This high 
response rate will improve the accuracy of the pivot tables, which are not statistically based but 
show actual opinions of managers and assistants. 
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Figure 4.6 Falling out characteristics for the questionnaire 

As mentioned in the introduction to this section, both statistical analysis and analysis through 
pivot tables have been made for the quantitative data. In most cases the pivot diagrams have been 
used to get an overview and to find indications on correlations and significant differences 
between groups. The statistical analysis has then completed the pivot analysis in order to 
statistically secure the findings. Many facts were obtained and presented below is the small part 
which later improvements have been based on or results that seem significant in other ways. 

Self-evaluated computer knowledge is high with an average of just under four, placed on a five 
step scale with five being the best. Using the box-and-whiskers plot to locate where the upper and 
lower quartile of the answers are, one can see that assistants evaluate their knowledge higher than 
other groups. Managers come in second and co-workers evaluate their knowledge as being the 
lowest in the office, although the average in all groups is still above the centre of the scale. The 
result is not unlikely since Sandvik Coromant work with many IT applications for administration 
and products, which helps develop employees’ computer skills. Another factor influencing the 
results is thought to be the high educational level of the staff and the fact that almost everyone in 
the research group work in an office environment daily. The internal computer training is not in 
correlation with self-assessed computer knowledge, but external training days are. This means 
that it is the background of employees that determine the computer knowledge, not necessarily 
the internal training supplied. 

The obtained facts presented above are just an overview of the background variables and the 
whole research group involving both the main and reference group. The following text will 
present the administrational work, which was the main part of the questionnaire. 

The usage of selected systems varies from system to system but also from one group of people to 
the next. Below in Figure 4.7 is a graph of how managers and assistants, the main group, use the 
different systems. For further graphs on usage between programs and groups, to supplement 
following text, see Appendix 3. 
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Figure 4.7 Box-and-Whiskers Plot for usage of systems in the main group 

SAP is used mainly by lower level managers and assistants but co-workers do not work in SAP at 
all, except for some cases. This is thought to arrive from the fact that SAP is a system to control 
and handle the economics which is one part of the company that co-workers do not take part in. 
Why assistants handle SAP as much as they do is probably due to the fact that they handle the 
upper level managers’ tasks in the program in many cases. 

IT Requisition is extensively used by assistants and not by any other group, according to the 
questionnaire answers. The system has slowly increased the burden on assistants and they have 
become more like unaware superusers which probably is why all other employees delegate this 
task to assistants. 

Projus and IFS both indicated a pattern saying that co-workers are the ones who most frequently 
use these programs along with lower level managers and in IFS, also assistants. High level 
managers use the systems relatively seldom. The reason seems to be that the two systems handle 
time reporting for different projects and total working time to ensure correct internal debiting and 
salaries. Co-workers supply the input whilst management only do follow-ups on the reports. Why 
assistants use IFS as much as they do is probably because they are the ones to follow up the 
departments’ reports as well as reporting their own and their manager’s time. 

PeopleSoft is relatively new and handles personnel issues, which is why there is no surprise that 
lower management are the heavy users of the program and assistants and co-workers are not. 

The last system is Resax, where a clear difference between groups can be seen. It is obvious that 
assistants are the group using Resax the most and co-workers use it the least. Reasons for this 
clustering can be various, but one possible cause could be that this has been a traditional task for 
assistants to do and some departments are still working according to this accepted standard while 
others do not. Those who do not are probably the ones that make the managers involvement in 
the system appear stronger. 

To conclude the overall usage of the systems it can be said that assistants are heavy users of IT 
Requisition and Resax while managers dominate the use of SAP and PeopleSoft, and finally the 
co-workers handle time reporting systems like IFS and Projus the most. There is an indication 
also that lower level managers use support systems more than high level managers. 
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When looking at the results of how much one appreciates the amount of relevant work for their 
position to be in any system, no systematic discrepancies can be found between systems or 
groups except for one. There is a strong indication that assistants find their tasks in IT 
Requisition as not being proper for their line of work. Why this is will be presented in the 
qualitative analysis in the next section. 

To see if the usage of systems may have been affected by the functional and operational 
properties, a comparison with absolute grades and working time in the system was made. It has 
been found that there is no correlation between the operational grade, user friendliness, and 
working time. However it can be seen that SAP and IFS, which are heavily used, have scored 
among the highest on functional grade. One cause for this may be the psychological influence, 
meaning that an often used system is thought of as being important, while less used systems 
creates a feeling of being unnecessary. In the comparison of grades there is a small difference 
between the main and reference group. The system which got the best functional and operational 
grade, by the main group with managers and assistant, was IFS. In contrast, PeopleSoft received 
the lowest functional grade and SAP the lowest operational grade. 

One interesting finding regarding the functionality and operational qualities is that, when making 
a paired sample analysis, there is a statistically significant difference in how the same person 
experiences one specific system. With 5 percent significance, or 95 percent certainty, all 
employees in the research regard all systems, except for Projus and PeopleSoft, as being more 
functional than user friendly. Even at a significance level of 1 percent, or 99 percent certainty, 
systems like SAP, IT Requisition and IFS stand out as being thought of as more functional than 
user friendly. This means that most employees may understand the function of the system but 
find them hard to work with. This is thought of as an indication that support systems are 
developed with greater technical focus than with a human-computer interaction focus. In 
Appendix 4 the paired samples at 5 percent significance are presented. 

When it comes to training days to learn new systems, all employees think of the training as 
sufficient even though they have not received any in some cases. The exceptions are IT 
Requisition and SAP where training is considered insufficient. There is a strong correlation 
between number of problems and training days in the systems for all employees, except for IT 
Requisition where everyone is experiencing problems regardless of training. Problems with 
support systems are also correlated with the age of the employee, meaning that younger 
employees experience fewer problems. This fact contradicts the self-assessed computer 
knowledge where older employees have graded their knowledge higher than younger. No 
correlation between number of problems and working time in the systems can be found though, 
suggesting that non-frequent users are not the root cause but training days are. When looking at 
what systems cause the most problems, SAP is in the leading position for the main group. 
Assistants tend to have a lot of problems with IT Requisition also. 

The questionnaire also investigated remaining administration that is not conducted within one of 
the chosen systems. In Figure 4.8 below the pattern of administrational time is presented. 
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Figure 4.8 Pattern of administrational time outside support systems 

High level managers and assistants are the two groups that spend the most time in administration 
outside the systems. Upper management do have a more visionary and strategic position and it is 
therefore no surprise that they handle another sort of administration compared to lower level 
management. Assistants handle a lot of visits and the arrangement of these, making up for quite a 
bit of their time outside the systems. Generally, there is a lot of administration that is not 
computer aided, in the form of support systems. Communication through e-mail and personnel 
issues is, according to the open questions, the most time consuming task. If administrational time 
in the systems and administration outside the systems are added (excluding e-mails) then the 
average employee, in the main group, spends just over four hours per week doing administration. 
This is only administration that concerns support processes like strategic, economic and 
personnel processes. It is not based on administration of the products themselves or research 
projects. Of all this time, the average manager appreciates their value-adding time in 
administration to 70 percent. That is, 30 percent is thought of as unnecessary or not in line with 
their work as a manager. Meaning that over one hour per week, the managers spend on things 
they think would bring more value if done by another employee or position. 

The questionnaire also reveals facts about the participation of employees in company decisions, 
where Appendix 5 shows all graphs. On an average, employees including managers on different 
levels do not feel that they are able to influence the decisions on new system implementations or 
the structure within systems once they are implemented. A weak indication shows that the higher 
position one has the higher one appreciates the possibility to influence, even though the 
possibilities are still small. Only a few in the response group thought that management vindicate 
new system implementations in an acceptable way. 

To understand the working environment, a comparison based on paired samples has been made of 
meaningfulness, challenge and stress. This has been done for work in both general and 
administration. Working at Sandvik Coromant AB is very meaningful in general, especially for 
higher levels of managers. Though it can be said that with 95 percent certainty, every employee 
in the main group experiences work in general as more meaningful than administrational work. 
Challenging work conditions in general also score very high, especially for higher level 
managers. This is just as for meaningfulness though there is a significant difference between 
challenges in the general work and the administrational work. Employees find administration to 
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be far less challenging, however assistants are the group that think of administration as more 
challenging than others. This can also be seen in Appendix 6. 

Concerning stress the average in stress for general work lies below average, meaning that it is 
quite stressful, especially for co-workers and lower level managers. It is significant, 95 percent 
certain, that every respondent in the main group consider administrational tasks to be more 
stressful than work in general. No such statement can be made for co-workers though. 

Quantitative facts in a theoretical framework 
David McClelland’s theory of needs represents three basic needs in an organisation. Sandvik 
Coromant AB’s employees all find their jobs challenging and most respondents are managers, a 
typical position for people with high achieving needs. This suggests that people can find means to 
fulfil their achievement needs within the company. Though it is concerning that administrational 
work is not that challenging and does not appear attractive to high achievers. The need for power 
and to be able to influence and control is not something that the company can provide for their 
employees, at least not in administration. This statement is based on the fact that most 
respondents found their possibility to have an impact and influence company decisions quite 
small. The need for affiliation is not something that can be commented on by the questionnaire; 
instead see next section for the qualitative analysis. To establish a healthy work environment 
according to McClelland, Sandvik Coromant AB need to find ways of involving their employees 
more in the decision making process and support continuous improvements for the staff. 

According to Locke, companies that involve their employees in goal-setting and decisions gain 
more commitment from their staff. The relatively low percent in what employees perceive as 
relevant work for their position indicated that they have not completely understood the meaning 
with the task. This is also supported by the low responses in how employees apprehend 
management motives for new tasks. Since no creative involvement from employees is present, it 
is hard for management to get away with good result on new implementations and changes. This 
is thought to be one root cause for the said unhealthy administrational work environment. 

The challenge in work is high and the system ability is also high in most cases. There are 
however two examples of systems where the employees do not feel that they have the ability to 
perform given tasks, namely IT Requisition and SAP. This causes anxiety according to 
Csíkszentmihályi’s flow theory. These are the two areas of improvements that will be discussed 
in the improve phase. Also there is the physical ability to perform, and based on the high stress in 
administration and down prioritizing of tasks there is less physical ability to handle paper work. 

Levi separates negative stress from positive stress. To know what kind of stress Sandvik 
Coromant AB is dealing with, facts like no influence and low commitment indicate negative 
stress. There are however elements of positive stress in that the employees seem happy with their 
work in general, when it comes to meaningfulness and challenge. Levi suggests that stress is built 
up by lack of fit between need and ability, and for that reason he presented the demand-control-
support model. When looking in the model and the questionnaire, it is clear that the demand is 
high based on the high grades of challenging work and ability-to-task ratio. Possibilities to 
influence and control ones own work environment, especially the administrational, are small. 
This all leads to the “High Strain” corner according to Figure 4.9 below. 
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Figure 4.9 Quantitative data in relation to the Demand-control-support model 

High strain creates an unhealthy stress and ways to reduce the stress is to lower the demands or 
outsource some task. Another way is to increase the control people can have over their work load 
and environment. High or low support can also reduce or increase the stress. According to the 
questionnaire the support is insufficient for many systems and tasks as well as the support of 
assistants. Providing further support could therefore help reduce stress. 

Arnetz’s thoughts on stress can be linked to the results of the quantitative analysis. He suggests 
that one factor causing stress is vague role descriptions for employees. As a result from an open-
end question, many respondents mention that there are no clear responsibilities for different 
positions, causing each department to make their own version of administrational processes. In 
turn, this is said to cause stress and hence clearer role descriptions would be an area of 
improvement to reduce stress. 
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The qualitative analysis 
The qualitative foundation of the research is built on notes, which were taken from each meeting 
in the second focus groups called VOC 2. From those meetings six larger groups of problem 
areas can be presented, which is shown below in Figure 4.10. In Appendix 7, an example from 
the affinity diagrams can be seen. 

What are the problems 
 with administration in 
general and support 

systems in particular?

Handling 
communication
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strategyKnowledge Systems Variation within 

administration
Unfavourable conditions 

for delegation  
Figure 4.10 Affinity Diagram - Overview 

The main areas, identified by the authors after opinions of managers and assistants, are the ways 
of Handling communication, Knowledge, Implementation strategy, Systems, Variation within 
administration and Unfavourable conditions for delegation. All areas are further presented in 
blocks. Note that all sublevels are not presented in the pictures but described in the texts. 
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Figure 4.11 Affinity Diagram - Handling Communication 

Handling communication involves internal communication, both between departments and 
amongst people within the organization. A lack of routines on how to communicate efficiently 
between people creates stress amongst employees. Several respondents claim that there is a large 
flow of information, especially by e-mail, which does not have a specific recipient. In some cases 
there are no explanations why the receiver got an e-mail in the first place. Also, Sandvik 
Coromant’s intranet is sometimes seen as a stress factor, since there is much vital information 
placed there to keep track on. In addition, several employees feel that Sandvik intranet and 
Sandvik Business Process Manual can be hard to navigate in order to find specific information. 

There is also a change in ways of gathering information, as people nowadays are forced to gather 
relevant data themselves instead of being handed it. This is perceived as time demanding and 
frustrating, since it places high demands on employees being responsible for their own input. A 
larger computerization of administrative work also creates a situation where personal contact 
decreases. In excess to that, knowledge sharing between assistants has been reduced, as well as 
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amongst other groups and departments. This, combined with insufficiency of outspoken 
responsibilities, creates a sphere of not knowing who to contact in different situations. As an 
example, there is no officially declared responsible person for every support system for 
administration. 

Lack of support in order 
to manage systems

Lack of educational 
structure for employees

What are the problems 
 regarding knowledge?

Non-frequent user
Inadequate content 
within educational 

programs  
Figure 4.12 Affinity Diagram – Knowledge 

One part of the Knowledge area is non-frequent usage of support systems. Several systems are 
used a couple of hours per month, creating an environment that does not allow its’ user to 
actually understand and learn a system. Instead users forget how to execute tasks and have to put 
down efforts learning procedures again. In addition to this, several employees feel that there is a 
lack of support in order to manage support systems. Short manuals might be too small in order to 
fulfil necessary tasks and some short manuals are not being updated regularly. Employees feel 
there is no valid support for different support systems, and consulting a fellow co-worker make 
people feel like a problem for the co-worker. Some mean that Helpdesk is used in a wrong way, 
as they are not always experts in every program. This can, in a way, be put in accordance to the 
lack of distinct guidelines for responsibilities and authorities within support systems. 

One great part of problems regarding knowledge is education, where employees experience 
inadequate educational content. For example, there are gaps between theory provided in courses 
and practice back at the office, as well as courses that are not adjusted for specific users. After 
finishing education through a support system course, employees feel there is a lack of 
information on where to obtain deeper knowledge or experienced help when problems not dealt 
with in class occur. 

Furthermore there are no common standards on how to introduce new employees regarding 
general computer systems. The lack of time amongst senior managers creates an environment that 
obliges new employees to learn systems and routines for themselves. This arrives from the fact 
that most courses for support systems are not offered after the implementation phase. Sometimes 
the obstacle is insufficient knowledge in factual matters instead of unknown environments. In 
SAP, follow-ups on several costs can be hard without the right understanding for economy. Also, 
some systems demand special skills that might not be part of a person’s education, like IT 
Requisition that practically requires users to be strongly familiar with computer soft- and 
hardware. Furthermore there is a shortage of connections between systems, short manuals and 
policies of Sandvik, creating situations of uncertainty. 
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Figure 4.13 Affinity Diagram - Implementation strategy 

Within the Implementation strategy there are several issues regarding information from upper 
management. Often there have been insufficient explanations why a specific system is to be used, 
as well as modest justifications for them. When implementing new systems and new tasks, some 
are seen as great time consumers, something that take time from ordinary business. Beside that, 
several employees feel that some systems do no live up to expected levels of increased efficiency. 

Another problem is rooted opinions amongst employees saying that it is ineffective not being a 
super user. A large number of employees feel that if something can be done much quicker by 
letting an expert perform; there is no reason to learn a system to an advanced level. 

A major reason for problems when implementing new system is the lack of consideration for data 
input-users and their situation. Systems appear to be created for end-users, which appreciate data 
presented in a specific way. There is only little focus on the internal customer, especially when it 
comes to their work situation. It appears no consideration is taken if a user already performs a 
large deal of administration themselves, or how this extended work interacts with the present 
work. One system may possibly save time for a central part of Sandvik, but when it is not 
communicated why and how, there is a risk of implementation resistance. In order to fully learn a 
new system, education within them is crucial. 
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Figure 4.14 Affinity Diagram - Systems 

Within the area of support Systems for administration there are several different problems. One 
system with most complaints is IT Requisition, as users find it difficult to master. IT Requisition 
demands a high level of technical knowledge, from either persons who order or persons that ask 
for hardware or software. Some side effects of that system have also been found, like an 
increased e-mail flow with status information. 

- 47 - 



- THE EMPIRICAL STUDY - 

Many perceive an increased work load due to usage of several support systems. There are 
different structures, user names and passwords, generating long time for learning and swapping 
between systems. Also there is an incompatibility between systems, making data transfers 
impossible with extra work as a result. A general problem with the systems is that many need a 
high computer bandwidth in order to transfer information. This makes administrational work in 
support systems nearly unbearable to perform outside Sandvik Coromant buildings. Another 
general problem seems to be the unorganised structure in and of systems and information. Within 
some systems ways are long and time demanding in order to find desired data, which is perceived 
as frustrating. All systems are scattered inside Sandvik computer structure, as systems and 
adherent information is placed on the intranet, by Lotus Notes databases and through own 
computer programs. 
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administrational tasks

Lack of explicit routines 
for some 

administrational duties

What are the problems 
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administration?

 
Figure 4.15 Affinity Diagram - Variation within administration 

At Sandvik Coromant there is an unwanted Variation within administration and in ways of 
dealing with administrational tasks, where departments use different solutions to common 
problems. In other words; systems are used in different ways in order to overcome mutual 
problems, creating sub-optimizations. Due to this, follow-ups may not be as reliable as desired. 
There are also variations in education among people working in the system as well as maturity 
and preconditions. Also there is a variation in work routines between managers and assistants, as 
there are different views on what an assistant should contribute with. Some managers look upon 
assistants as resources that can be used by whole departments or its managers, as where some see 
them as a personal secretary for one manager. There is also a lack of explicit routines for some 
administrational duties, which create frustration within the organization. 
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Figure 4.16 Affinity Diagram - Unfavourable conditions for delegation 

In the sixth area, Unfavourable conditions for delegation, several aspects of employees own 
feelings regarding delegated work form the basis. A number of managers mention that there is 
insufficient time for administration, as time is prioritized down due to other work. Also they feel 
that they can not find an extended period of uninterrupted time during ordinary working weeks. 
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During the last couple of years there has been an increased need for administrational support 
amongst manager on lower levels. Several employees point out that with an increased number of 
employees in a department, the amount of administration increases as well. But in general, a 
number of managers and assistants feel that there is a constant increase of work load. Several 
persons feel it is frustrating to do tasks that they are not good at, and that it is annoying to always 
get a little more, or new, to do regarding administration. In contrast, there is an unofficial 
everyday complaining regarding administrational support systems and administration in general. 
A mutual and general acceptance legitimates that there are problems, but no actions are done in 
order to really overcome them. Employees create small ways around problems, with temporary 
solutions as answers instead of durable solutions. These complaints are communicated sideways 
and downward within the organization, making very few opinions go to managers on higher 
levels. In addition to this, there is also a negative perception of changes in work. Some tasks 
delegated to managers are seen as unnecessary, like systems where input is larger than output and 
where authorizations are just seen as formalities. 

From all focus groups it can be stated that it is not the multiple administrational duties that 
employees perceive as frustrating, but it is the great number of small problems that is the cause of 
frustration. To be stuck on a problem, like a system crash or insufficient information within 
systems, takes time that instead could be used on company core businesses. Instead of pulling 
administrational work swift and easy, it takes time to tackle and overcome everyday problems. 

Qualitative facts in a theoretical framework 
McClelland claims that there are three major relevant motives for working in a workplace; the 
needs of achievement, power and affiliation. When implementing new systems, employees’ 
chances to affect decisions are small. Also unspoken responsibilities regarding administrational 
work and system support creates an atmosphere where employees do not know where to go with 
their questions. This makes people feel powerless or opposed to affect their work situation. This 
is also negative for the need for achievement, as people do not know where to turn with 
improvement suggestions. Regarding affiliation needs, increased computerization has decreased 
personal contact. Employees focus more on systems and e-mail instead of personal interaction, 
meaning affiliation needs are not fully satisfied. 

According to Locke, individuals setting own goals can affect both their behaviour and 
performance in order to reach the goals. When implementing new systems, goals are often set by 
higher management without participation from employees. This creates goals which can be hard 
to relate to, as they might feel unattainable or unrealistic. Without feed-back on how 
implementation and outcome of work is going, it is even harder to strive against a goal.  

Challenges have to match an individuals’ ability, according to Csíkszentmihályi’s flow theory. 
Therefore, education has to be more valuable for the employee. Without proper education in 
support systems for administration, employees can not be demanded to perform efficiently and 
faultless. Also the lack of justifications when implementing new systems can create anxiety, as 
the challenge can be high but no consideration is taken to people’s abilities. This can also be seen 
when it comes to support for administrational tasks. There has been an increased need of 
administrational support amongst managers on lower levels, meaning that challenges have 
become greater than the abilities to overcome them. 

The endless flow of e-mail is perceived as a reason for stress, as it presents both relevant and 
irrelevant information which often has to be replied to. Levi mentions that stress can arise from 

- 49 - 



- THE EMPIRICAL STUDY - 

too much or too little information, where too much is rather the case here. According to the 
demand-control-support model several employees would be placed in a high strain area, as 
possibilities of controlling the situation is low and demands, or work load, is high. 

When implementing new systems and routines, little or none attention is given to employees. 
This constant neglecting of co-workers, with experienced increased work load and small chances 
of affecting one owns work situation will, according to Arnetz, leads to a more self-centred way 
of working amongst them. Eventually it can lead to deteriorated skills in social ability and 
flexibility, but also a strong focus on their own survival. Also this means less time will be spent 
on customer and their needs. After focus group meetings the authors of this thesis have observed 
that this might have begun on a small scale at Sandvik Coromant AB, as people claim they have 
become more self-centred. 

Several employees have ideas for positive changes and improvements, but as there are unclear 
roles at the company no one knows where to turn with suggestions. This shows that several are 
positive to change. Lennéer-Axelson & Thylefors mentions that most people are positive to 
changes, which can be seen here. Yet they mention that seniority affect reactions of changes, and 
that security and old habits are valued high. In the focus groups the authors of this thesis could 
not see that age significantly affected the willingness to change and suggestions of 
improvements. Instead, individuals’ personal attitude towards changes made a difference. 

At implementations of new systems co-workers perceive that they get a little more to do. Instead 
of gaining time they perceive it to increase their work effort. Arnetz mentions that change 
initiatives often alter changed expectations on co-workers performances, and changes are often 
done by introducing computer systems. These are supposed to rationalize numerous tasks, 
expecting co-workers to work with an increased number of tasks and more wide tasks. This is 
just what several employees perceive at Sandvik Coromant AB, where new support systems 
demand more flexibility and ability to handle new techniques from its users. But without proper 
education and increased competence, tasks will be seen as overwhelming, time consuming and 
also imply additional stress. 

There is no common platform for support systems and information channels for all Sandvik 
Coromants’ users, even though there is an Intranet. According to Yao & Zhang it is very hard to 
create this one platform, as it has to fit for so many people. Even though, they say that if a system 
is made there will always be a need for improvements. Ditsa mentions that the success of an 
information system within an organization depends on both technical and social structures. As it 
is now, information and systems are scattered within the Sandvik computer structure with users 
who do not know which ways to use. Especially when it comes to communication there is a lack 
of routines on how to inform others, both through computer and in person. 
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4.1.4 The improve phase 
Fourth phase usually includes analysis of improvements and implementation of a few selected 
solutions. Since this project was limited by time, this phase would focus on the theoretical part 
namely analysis of improvements instead of actually implementing them. When analyzing 
improvement suggestions two parameters are usually taken into account, regardless of what tools 
used; effect and feasibility. Below is the Figure 4.17 of the work flow for the improve phase in 
this project. 
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Figure 4.17 Work flow in the improve phase 

From the third phase, the analyse phase, major problems were obtained through both statistical 
and qualitative analysis. These problems were then used as a source of inspiration in order to find 
relevant improvements. All problems from the third level in the affinity diagram were completed 
with relevant facts, regarded as problems, from the statistical analysis and then spread out on a 
table. Through brainstorming, improvements were then produced. Also, many improvement 
suggestions were actual ideas that had been presented by employees in the questionnaire or focus 
groups. Twenty-one main improvements were found, and to structure the information a tree 
diagram was used. Tree diagrams are often used as a complement to an affinity diagram when 
handling problems and solutions. These two tools are two thirds of the often used trilogy. The 
third tool is the matrix diagram, which is used to combine the affinity diagram and the tree 
diagram to obtain prioritized improvements based on the problems. A matrix diagram was also 
used in this project and is presented after the tree diagram. 

The authors used a top-down approach to the tree diagram, meaning that for each of the twenty-
one solutions another brainstorming was held and further detailed improvements found for that 
main solution. Up to that point, no subjective influences had been involved in the two diagrams 
and no consideration taken to the extent of certain problems or solutions. To be able to differ 
between effective and ineffective solutions as well as major or minor problems, a matrix diagram 
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was used. There are a number of different ways to accomplish a matrix diagram. However, the 
basics are to present problems on one side of the matrix and solutions on the other. The problems 
in this case were all third level problems from the affinity diagram completed by problems from 
the statistical analysis, making 19 in total. Problems that had been pinpointed as major, according 
to the analysis of problems within the theoretical frame of reference, were given an adjustment 
upwards with 1.5 when calculating the influence certain solution had to that problem. That way, 
facts from the analyse phase were given more influence on the, otherwise subjective, weighing of 
effects. Problems which received this upgrade all involved participation, education and 
possibility to influence. 

The solutions were all 21 main solutions from the second level of the tree diagram. The reason 
for taking these was that it would have been too many to keep track of if moving down to the 
third level. Instead, this first matrix diagram was used to find the five most effective solutions 
and then set up another matrix diagram containing the third level solutions from the five second 
level solutions found effective in the first matrix. An example of the tree diagrams can be found 
in Appendix 8. 

For the scoring of how well a certain solution resolves a problem the authors choose to have 
grades 1, 3 and 5. The three step model is common, responding to small, medium and big 
influence. The interval of two was chosen so that a bigger difference between solutions would 
appear. All problems obtained as major could hence receive correlations to problems according to 
1.5, 4.5 and 7.5 with the upgrading system. In Appendix 9 both matrix diagrams are presented. 

To estimate the feasibility of all solutions another scale was used, a five step scale to ensure more 
diverse and accurate figures since it is all based on subjective perceptions. The feasibility was 
measured in percent, where 100 percent corresponded to a solution easy to implement in the 
nearest future and zero percent corresponded to a solution not possible within comprehensible 
time frames. Hence, both the ease going into the implementation as well as the time needed for 
implementation was taken into consideration. The feasibility score times the added score from the 
matrix, for one solution, became the total score. The higher score the more interesting solution or 
improvement based on effect on problems and feasibility. It is a distinguished feature of DMAIC 
to only focus on the improvements that have the most impact and are easy to implement. 

In the first matrix there are five improvements that received a score higher than twenty, far higher 
than all other solutions. These five improvements are, presented in descending order: 

o Possibilities to influence the administrational working conditions 

o Clear routines for communication within the organization 

o Well thought out training courses 

o Adequate support for support systems 

o Clear responsibilities for administrational tasks 

As seen, these five improvements all correspond well to both the analysed affinity diagram and 
statistical problems that were addressed as major, which indicates high reliability. From a 
theoretical point the first two solutions would decrease the stress and increase motivation through 
participation and control, while the three others all correspond to increasing the motivation 
through different channels like education and knowledge. 
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Each of these five improvements sub-solutions, the more detailed solutions, were then put into 
the second matrix diagram to gain similar prioritizing of the detailed improvements. This was 
done to simplify the process of improving the work environment for the company, where the 
results would be hands-on goals to work against. All problems were kept the same as in the first 
matrix. This meant that some problems would not be highly affected by the suggestions, since 
they did not necessarily all corresponded to one of the five main improvement areas. A decision 
was made though to further investigate other detailed improvements if the matrix revealed no 
proper solutions to one of the highlighted major problems. 

As can be seen in the appendix, eight solutions were selected as important to improve the 
administrational work environment in the company. At least one came from each of the five main 
improvement areas in the first matrix. When looking at the total score for the major problems, 
two of them have slightly lower scores. That means that solutions in the matrix are not favourable 
to handle those problems. To deal with that a second look at the first matrix was needed. Two 
other main areas of improvements, which were not selected for the second matrix, seemed to 
have an effect on the two major problems “Weak support amongst employees when 
implementing new systems” and “Insufficient time for administration”. These improvement areas 
were “Enough time for administrational tasks” and ”Understanding of support system effects”. 
Within these areas, a number of detailed improvements were presented. A decision was made to 
select one of the detailed suggestions from each main area for further investigation to support the 
two major problems. In conclusion the improvements were selected as presented below. 

o Possibilities to influence the administrational working conditions 

• Theme teams for continuous improvements 

• Let employees participate when changes occur in organisation and systems 

• Adapt correct users based on task and benefits 

o Clear routines for communication within the organisation 

• Create an e-mail policy 

o Well thought out training courses 

• Cooperation with course responsible for adjustments with clear specifications 

o Adequate support for support systems 

• Short manuals that fulfil the users needs 

• Checklist for new employees regarding support system knowledge 

o Clear responsibilities for administrational tasks 

• Clear responsibilities for everyday duties 

o Additional improvements to support major problems 

• Additional personal support through assistants 

• Extensive motives given by management to all employees when implementing 
new systems 
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Below are short analyses of the suggestions presented. All calculations that the economical 
analysis is based on can be found in Appendix 10. 

Possibilities to influence the administrational working conditions 
One consequence of delegating responsibilities without employee participation is the decrease in 
support for the system. Another is that the implementation cost estimate has no reference to the 
users and are therefore not optimized. The three suggested improvements to solve this problem 
are both in long terms and short terms. To start working actively with employee participation for 
continuous improvements is a short term goal which should be implemented in the nearest future. 
It is suggested that theme teams are put together, much like cross functional groups but with one 
object in common, for a short meeting once a month or so. The object should be the focus for 
improvements and hence both employees participating and the object can differ from time to 
time. To ensure motivation, a summary of the work should be directly sent to the Coromant 
management group CL for them to discuss during their monthly session. This is a way of 
applying the Hawthorne-effect where employees find motivation in just knowing that 
management do care for their opinions. An appointed person responsible for the administration of 
theme teams is a necessity. 

In the long run the participation of employees have to become an element in changes, whether 
organizational or within systems. Many mistakes that otherwise would be overlooked can be 
brought to surface if involving users in the implementation. This also has a psychological point in 
that people tend to have more motivation if they can control their own environment in some 
ways. To have employees participating in the long run can also help adapt the correct users for a 
task or system. In the case of SAP and PeopleSoft many employees have licences to the systems 
and a delegated task to do; only they perform it once or twice a year, if not less. If this had been 
highlighted before implementation, perhaps it would have been justified to reduce the number of 
licenses and rearrange the work load, small as it is, to another function in the organization. Also, 
a certain group of employees can be faulty assigned to a task that they do not have the ability or 
proper education for, like assistants and IT Requisition. That is also an example of how the users 
viewpoint is not included in the change process. Read more about further administrational 
support in the additional improvements section below. 

One cost that could be reduced is the cost of licenses for different computer systems. If a system 
is not used by its user, it contributes only with expenses for the different departments. For 
example, PeopleSoft costs 65 SEK per year and user, but at today’s situation merely managers 
use the system for recruiting and updating salary information. As employees use the system only 
when updating information regarding address and education, this could be done by others. A 
person who can perform special system tasks at a higher pace than others can be called a super 
user, someone who has gained skills. But as the system also is used when applying for internal 
job positions, it could be difficult to remove licenses. This can be dealt with by using a public 
computer, which has got a public user license, free for everyone to use. If super users are put in 
charge of updating information, the removal of 400 licenses means a yearly saving of roughly 
60 000 SEK. If the system is to be used more widely in the future, licenses can not be removed. 
Nevertheless should discussions in these matters be undertaken? The same works for other 
systems, for example SAP. It costs 1900 SEK per year and user, but several managers and 
employees only need reports once every month with a total work time of a couple of hours per 
month. By removing around 150 licenses amongst these groups, a yearly saving can be done at 
almost 200 000 SEK. 
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Another way of working with cutting license costs is to study expected levels of usage when 
implementing new computer systems. If a system is to be used seldom and tasks can be done by 
others, different alternatives should be considered. The company should also start a project as 
soon as possible to map all current costs for licenses and hard ware not used. 

Clear routines for communication within the organisation 
It is clear that one of the main factors for increased stress in the work environment is the never 
ending source of information, particularly the e-mail flow via Lotus Notes. Since no structure or 
rules are communicated within the organization on how to communicate efficiently, all e-mail 
has to be read through and then the employee can conclude whether or not it concerned him or 
her. A lot of time and effort goes into reading and responding to e-mails and the suggested short 
term solution for this is to create an e-mail policy applicable for the whole company. The policy 
should include rules for what information is proper to send by e-mail and also an e-mail structure 
to use. The structure will help the reader to quickly decide whether or not the e-mail is urgent, if 
it is just a notification or if it requires a reply for example. After producing the policy it is of great 
importance that it is taken into use top-down, communicated throughout the entire organization 
and with-held by everyone. 

Well thought out training courses 
When delegating administrational duties, especially those conducted in a support system, one of 
the major implementation costs are education. It is hard to offer education applicable for all parts 
using the system, and to make the education last in employees’ minds is even harder. As seen in 
the statistical analysis, people with less education experience more problems within the systems. 
In addition, from the qualitative analysis it can be extracted that employees consider existing 
education to be insufficient for their specific needs. The suggested improvement for these 
problems is to attain stronger cooperation with Learning Centre regarding tailored made courses 
in the long run. The aim is to ensure a structure and content that fulfil the users’ needs. Extra time 
and costs will go into doing this but it has to be compared with having courses that do not 
increase employees’ knowledge, as in many cases today. Two practical pieces of advice from the 
focus groups was to have information regarding the purpose of the system as part of the 
education, as well as information on how to find help after a system has been implemented. If 
employees attain motives for the new systems and also find the education relevant for their task 
there is a much greater possibility that they become motivated to work with the system. 

Adequate support for support systems 
One of the major consequences when delegating administration is that users often become non-
frequent users and a lot of time goes into remembering how to handle the system and hence 
seeking adequate support. Based on the analysis the support offered today is not enough and to 
partially handle that problem a short term improvement would be to produce short manuals for 
major systems that fulfil the users’ needs. The basics of the short manual should be that they 
contain specific information for task within Sandvik Coromant AB, be accessible on the web 
preferably in one common portal and frequently updated by the person that is system responsible. 

Short manuals may be a way of sub solving the problem of non-frequent users at the moment but 
would probably still have an impact on employees. To feel that they have the ability to obtain 
proper information on their own will help motivate them and accept present systems. In the long 
run however, it is of great importance that these adequate short manuals are produced and 
published at the time of the implementation; not afterwards. 
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Another area of improvement selected is the support for proper education within support systems 
when employing new staff, especially when employing new managers. In the analysis of focus 
groups it became clear that new managers are not as introduced to all systems as new co-workers. 
Most administrational tasks in support systems are not highlighted until they are due. To improve 
this passive manner, a checklist of required education and knowledge for a position is suggested. 
The check list will assure no variation in knowledge depending on random circumstances. It will 
act as a support for managers to handle support system introductions for their new employees. No 
clear routines for this process of hiring are thought of as one of the reasons for administration to 
be down prioritized right from the beginning of the employment. If clear routines were present, 
more focus would then be on the administration and further acceptance gained in the long run. If 
an employee starts off by not understanding the systems, chances are they will not accept them 
further on. 

Clear responsibilities for administrational tasks 
After reading every position description and the organizational plan for ABC it was clear that 
responsibilities could be more specified regarding administration. A consequence of delegating a 
task without specifying whom is responsible and why, is the loss of motivation and acceptance of 
that task amongst employees. The combination of lack of motives for a new system and lack of 
explicit connection to different position responsibilities, are thought of as two main causes for no 
general acceptance and resistance towards change in the organization. The suggested 
improvement for this situation is to develop responsibility documents, perhaps based on the 
document “Administrational management at Sandvik Coromant AB” produced in this project. A 
document in this form could be communicated to each position through the position descriptions. 
This work can begin in the near future, but is also a continuous process to work with in the long 
run. If responsibilities are clear and it is obvious to each employee where they fit into the whole 
and why it is important that they are assigned to one specific task, the acceptance will increase as 
well as motivation. It is; however, of great importance that there is a clear link between 
responsibility and task, as without that no document can improve the situation.  

Additional improvements to support major problems 
The two improvements selected from two non-prioritized main improvement areas are both 
strongly connected to two of the major problems. The first problem, weak support amongst 
employees when implementing new systems, is connected to the previous main area of clear 
responsibilities for administrational tasks. Based on the discussion in that session, it is important 
that management vindicates new system implementations and communicates the motive 
throughout the organization. To try to vindicate after implementation, also called cognitive 
dissonance, would not be received well. Therefore this is more of a long term goal to work 
towards in future. 

Insufficient time for administration is the second major problem that did not find its solution in 
the second matrix. After analyzing the first matrix, one main group of improvements was found 
to have an impact on the problem. From that group, one improvement was extracted which 
involved restructuring of assistants and/or additional employees to support more general 
administrational tasks as well as tasks within support system. This is both a short term and long 
term goal, as it is possible to attain in the nearest future but must be continuously upheld in the 
future. When delegating more and more administration on employees, and especially managers, 
valuable time is taken from their main processes. Perhaps the easiest solution to think of for that 
problem is to remove the tasks and liberate time. If possible, all problems regarding delegation of 
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administration would disappear for some employees. A discussion and evaluation of the 
possibilities to delegate or not, has to take intangible savings and factual costs into consideration. 
Examples of intangible savings are questions like how much is one less hour of administration 
worth for managers versus how much one extra hour of administration is worth for a co-worker. 
Factual costs could be how many hours managers have to put down in order to create an e-mail 
policy, or the cost of having theme teams come up with ideas for improvements. The suggestion 
from the matrix is focused on reorganizing assistants to become more assistants to a department, 
not only assistant to one manager. In some cases that is the case today. There has to be a 
discussion on how to look upon assistants. Perhaps there should be a dividing up amongst 
assistants, as some could work more against managers and some against departments. The 
possibility of employing new assistants, in order to relieve the pressure on both managers and 
assistants, has also been taken into consideration. 

From the questionnaire, managers claim that about 70 % of all administration has to be done by 
them. This mean that around one third or fourth of their total administration can be delegated. In 
general, managers work with administration four hours per week. If one fourth can be delegated, 
one hour per week can be done by others, and with 53 managers it means a total of 53 hours per 
week. Instead of doing it themselves, another assistant could be hired and there would still be 
work to do. Hiring an assistant would increase staff costs but there would still be an annual 
saving between 200 000 SEK and 300 000 SEK, if duties could be delegated. 

Five projects to start with 
In order to facilitate future improvements, a selection of five improvements has been chosen from 
the above mentioned list. It is important that the first projects to start with have a positive and 
swift outcome in order to increase the willingness to continue working with improvement 
projects. Based on the feasibility and possible short term results these are the improvements 
chosen for immediate realization: 

• Create an e-mail policy 

• Checklist for new employees regarding support system knowledge 

• Clear responsibilities for everyday duties 

• Theme teams for continuous improvements 

• Additional personal support through assistants 

There are several intangible benefits with these suggestions. Creating an e-mail policy would 
probably lower levels of stress, as people could work in a more relaxed environment. Time put on 
reading e-mails would probably go down, since people would only get e-mails that concerned 
them. A benefit from creating checklists for new employees is that no one would miss giving 
relevant education at introduction, so that they could take part of administrational duties more 
quickly. Adding administrational responsibilities in the position descriptions would create clear 
boundaries between employees’ responsibilities, so that everyone understands what they are 
supposed to do regarding administration. Introducing theme teams could give a higher sense of 
appreciation from management amongst employees, as improvement suggestions are taken 
seriously and noticed. In addition, different roles and departments can meet and exchange 
experiences and knowledge in order to improve different activities. Finally, if the increased 
internal demand of administrational support was met, it would probably lower the stress. In 
addition, managers could spend more time on customers. 
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4.1.5 The control phase 
Fifth phase in DMAIC projects usually includes follow-ups on predicted impacts of 
improvements, creating control plans and document experiences from a project. Since this project 
was limited by time, this phase focused on theoretical implementations and how to handle them. 
Below is Figure 4.18, presenting the work flow for the control phase in this project. 
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Figure 4.18 Workflow in the control phase 

From the improve phase five solutions were selected and process decision program charts were 
made for all of them. First whole implementation processes with activities were identified in 
order to find critical obstacles, which was done by brainstorming. Possible risks were considered 
and different solutions on how to handle those risks and minimize their effects were created. An 
example of a process decision program chart can be found in Appendix 11, but the most critical 
pitfalls and solutions from all charts are presented below. 

One critical difficulty with introducing theme teams is the resources. Top management must give 
people resources, like time, to join theme teams so that they do not have to do it on their spare 
time. Projects must further be given resources to be carried out, so that ideas can become actions 
instead of just a document. If there are no resources, projects can be postponed and done at a later 
stage. 

It is important to consider the risks of having a one-sided view when creating an e-mail policy. A 
policy, intended to be used by everybody, has to contain several aspects and points of views. This 
can be helped by appointing a working group with employees consisting of different work 
positions and experiences regarding e-mail. 

The creation of a checklist for new employees regarding necessary computer knowledge would 
probably give them correct education to work within support systems for administration. A 
difficulty with creating such a list is that duties change over time, and must therefore be updated 
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regularly. This could be thought of by having a person become responsible for an overhaul every 
year, or plan for a yearly follow-up on each department. 

If adding administrational responsibilities to position descriptions, it is important to constantly 
update them and to let them become more presented. If employees know what they are supposed 
to do, and what others should do, they could see their part in a bigger picture. Also, there would 
not be any discussions about who does what, as it is clearly defined. 

The fifth solution, reorganize the support structure, is one of the more complex ones. There are 
several persons involved and the most important it to get an approval from everybody it concerns. 
This means that managers and assistants must discuss together how a future support organization 
should look like, so that everybody feels they have shared their thoughts and can work with this 
change. 
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5 RESULTS AND ANALYSIS 
In this chapter, the results and analysis are presented. First are the results of the empirical study 
and consequences of performing quality improvements. Secondly, the analysis is presented and 
divided into three areas, based on different points of views. First is the Sandvik Coromant’s point 
of view, then a quality perspective of TQM and finally from an economically perspective. 

5.1 RESULTS 
Five projects were selected as starting projects for Sandvik Coromant to manage, based on their 
feasibility, effect and short term orientation. These improvement projects are a result of collected 
measures within the DMAIC project and the overall results of measures can be found in both the 
analyse and improve phase. This section will be more focused on the results of the project itself 
and the found consequences of delegating administration and implementing new and numerous 
support systems. 

Consequences found may not be the root cause for problems within administration but they are 
the symptoms that the organization reveals when not working well. It is like going to the doctor 
complaining of known symptoms without knowing the actual cause. Also, it has been found that 
some of these symptoms or consequences are the key components in the complaints brought to 
management, where the complaints initiated this project.  

Five consequences stood out in the questionnaire and focus groups as potential effects of new 
implementations and changes. These five are: 

Non-frequent users 
It has been shown in the analysis of questionnaires and focus groups that being a non-frequent 
user causes more time spent on administration. It also brings higher demands on support, like 
short manuals, interactive help and personal support as well. Educational demands are also raised 
to prevent situations of forgetfulness. Hence, if implementations are not well planned in terms of 
support and training, non-frequent users are the consequence causing time and money losses in 
the long run. 

Sub optimizations 
Trying to optimize ones own situation, when dealing with a program and process not really 
tailored for that position, is the second consequence of new implementations and delegation. If 
these optimizations are not controlled in the long run, then there is a possibility of increased 
variation in knowledge and, in worse case, financial and personnel accounts. The root cause is 
insufficient training and a weak user-focused implementation process. 

Unofficial superusers 
A risk with new systems and tasks is that someone develops good knowledge of the system or 
task in an initial phase and is then stuck with it for a long time. Using the position of superusers 
is not bad in itself, but often these unofficial superusers find themselves not really responsible for 
the task, which causes frustration and time losses for that person. The most obvious symptom of 
badly implemented systems or delegated tasks might be that superusers are unofficial. This 
causes advantages for those who know whom to contact, but the support is not for everyone. 
Being unofficial also means not being responsible, putting the company at great risk of drop-outs 
and dysfunction routines. 
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Negative stress 
Stress is a symptom that has been shown to be present at the company when it comes to 
administration. Most likely it is a consequence of delegation and implementing new systems 
where the employees feel that they have no control over the situation and their own working 
conditions. When being stressed someone sooner or later complains and this symptom may be the 
first symptom to be revealed by the employees, that they are not happy with their situation. 

Low motivation 
When management does not involve employees and users of systems and task in the 
implementation process there will be low participation and motivation right from the start. New 
systems need adequate spokesmen within the organization and without them supporting a system; 
it really does not stand a chance of ever becoming fully accepted. 

These consequences are the overall result of the project. It has been shown that all of these five 
consequences are present at Sandvik Coromant AB and that they produce unwanted costs. For 
future implementations and delegation of tasks these five “costs” have to be taken into 
consideration to make an honest investment cost estimate. 

As a result of the project, things have been put in motion at Sandvik Coromant AB where 
employees understand their role in the improvement process and management realize that their 
support is crucial to conduct improvement projects. Management have also realized that they 
have to be more critical to new systems in the future and question the said effectiveness of it until 
a company investigation has been made. As a result of the impact the project has had on Sandvik 
Coromant management, other Sandvik companies have taken heed of the results and will 
collaborate with Sandvik Coromant AB to pursue the improvements. The interest in the DMAIC 
way of working is also a result of a well conducted project with clear structure and purpose. 

5.2 ANALYSIS 

5.2.1 Sandvik Coromant AB’s perspective 
The overall values that the Sandvik Group stands for are open mind, team spirit and fair play. The 
following text will put those values in contrast to the findings of the DMAIC-project. Open mind 
is in close relation to continuous improvements and a desire to do better and change if necessary. 
Sandvik is among the world leaders in product inventions and improvements but when it comes 
to administration the situation is different. The results show that there is a built in resistance to 
changes in methods and administrational tasks. The authors think this is because the foundation 
in the office environment is the routines and task that seldom changes, creating a feeling of 
security. When trying to change and improve the foundation, greater resistance is provided from 
employees because they feel that the security is being taken away from them. When it comes to 
open mind in administration the thesis suggests that Sandvik Coromant is not fully supporting 
that value. 

Team spirit is the second value held by Sandvik and hence Sandvik Coromant. This value means 
that all employees should feel that they are a part of a group and that decisions and work are 
carried out in teams and not by a single man. The investigation found that more implementations 
of support systems are thought of as having decreased the human interaction and thereby team 
work. This is one side of the value; the other is participation and feelings of “we” instead of 
“they”. When new systems are implemented or routines in administration change no participation 
from employees have occurred at Sandvik Coromant AB. Results show that there is a strong 
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feeling of “they” who decide and “we” that have to live the consequences of “their” decision. 
From an administrative point of view, this value is the one least supported by Sandvik Coromant 
AB. 

Fair play values are concerned with dealings in society in general and in a competitive market 
and not so much within the organisational methods and routines. All systems implemented 
support the value of fair play and the correct actions that a worldwide company have to live by. 

Sandvik Coromant AB has their own quality policy with three dimensions of quality. In general 
the authors find the policy very focused on the core processes and products and not the actual 
methods and routines. The first dimension is satisfied customers and based on the findings the 
internal customers of support systems are not that satisfied suggesting that the company have to 
work harder to include all customers in the policy process. 

The second dimension is zero defects and how that is the guiding principle in everything Sandvik 
Coromant AB does. From the lack of education and non-frequent users the authors believe that, 
again, no considerations have been taken to the internal processes and support processes like 
administration. The variation in handling systems and tasks are a major source of errors in 
follow-up and hence not supporting the quality policy. 

The first satisfied customers – Products and services will be of such high and consistent quality 
that Sandvik Coromant AB always satisfies the stated and implied expectations of our customers, 
both internal and external. 

Last, but certainly not least, is the dimension of continuous improvements. The project resulted in 
an improvement suggestion for theme teams and a structured method of dealing with continuous 
improvements in support processes as well. Since no one knew where to turn when having an 
idea for improvements, or how to work with them, the authors suggest that this dimension was 
not satisfied at all. As for all Sandvik initiatives with values and quality policies, there seems to 
be too much focus on the products and external customers and not on processes and internal 
customers. 

5.2.2 TQM perspective 
According to documents written by Sandvik Coromant AB and information given from focus 
groups, the company seems to have adopted several principles of the total quality management 
presented by Klefsjö & Bergman. There is a very strong focus on customers throughout the entire 
organization, where customers’ needs are a top priority. This reflects the most basic principle of 
TQM; having a focus on customers. Also there is a process focus when dealing with customers 
and introducing new products into the market, which reflects the principle of process focus. All 
products are continuously developed, as the customer needs changes. Therefore there is always a 
need of making better products in an improved and more economic way. Working with 
continuous improvements is another of the principles from TQM. All this is encouraged by top 
management that strive to always make the best decisions for Coromant, based on mostly facts. 
The first part of commitment is also a core principle, as is the part of making decisions based on 
facts. The missing parts are letting everybody be committed and having a structured way of 
making continuous improvements. 

When it comes to administration, there is still a strong customer focus but there is only a small 
focus on employees. Internal customers seem to be partially neglected, as duties are supposed to 
be done without questioning of what is best for the company. Also, there are no existing routines 
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on how to encourage employees to improve their administrational tasks and present their 
solutions to others that can be affected by the solutions. The company uses the ideas of processes, 
and there have been several process mappings. Even so, pure administrational duties are not all 
mapped, and some tasks are not looked upon as processes but mere duties. When introducing 
new support systems or routines, not all relevant routines are updated or remade to create the best 
work situation for the whole company. There is also a lack of a structured way of dealing with 
continuous improvements, as problems today are solved mostly by creating individual solutions. 
Top management strive to give the company the best administrational tools, but new routines and 
different ways to solve administrational problems are not always discussed. Arnetz points out that 
new systems increase expectations on what employees can perform, as the systems should make 
work more efficient. But without proper education and new routines, they might work in opposite 
ways. In addition, there is only little information on how administration is dealt with today, and 
therefore it can be hard to make the right decisions without proper facts. 

As a conclusion, it can be said that Sandvik Coromant AB uses several of the principles of total 
quality management as a way of working with customers, but not always when it comes to 
internal work and especially administration. 

5.2.3 Economic perspective 
In the improvement phase, there were several discussions about how suggested projects appear to 
only cost money when they can not show a direct return on investment. This is important to 
highlight, as they might appear only as costs. Sörqvist mentions that quality potentials are hard to 
present, since intangible profits might be hard to transform into financial savings as they affect 
the organization in several ways. Improvements could raise work moral or work efficiency, as 
well as give employees better skills and work situations. Other tasks due to more effective 
administrational work could be spending more time with customers, starting new research 
projects or coaching employees to work in more efficient ways. Also, minimized stress would 
make employees more pleased and probably increase the overall efficiency. He also states that 
quality earnings should contain perspectives from finance, customers and employees. Also, it is 
important to identify and discuss other costs than the traditional ones to get a more realistic plan 
of return of investments. Sörqvist also mentions finding hidden costs, loss of income and other 
costs for both customers and society due to poor quality. For Sandvik Coromant AB it could be 
easier to discuss implementations of new systems with Sandvik, if calculations with these other 
costs and intangible savings could be presented. However, estimated financial savings have to be 
discussed by top management, as they hold the resources to decide what improvements to further 
work with. 

The first five suggested projects to undertake would together at least create a zero-sum game, as 
the potential savings of restructuring the support structure could finance the other four projects. 
More detailed calculations can be found in Appendix 10. Another way of cutting unnecessary 
costs is to investigate all costs for system licenses and computers. If all suggested projects were 
carried out, there would be an estimated total saving of between 150 000 SEK and 450 000 SEK. 

There are several savings to be done within Sandvik Coromant AB, where some are easy to 
obtain and others are a little more difficult. Hopefully, this could be done in a structured way so 
that identified problems and solutions could be presented to other companies within Sandvik that 
might be in similar situations. In that way, the whole of Sandvik would benefit from this work at 
Coromant. 
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6 CONCLUSIONS AND DISCUSSION 
This chapter first presents conclusions with support from the empirical study, results and 
analysis. The conclusions are followed by discussions of the generalizations of results, the 
methodology of DMAIC along with criticism to sources and methodology. Finally, suggestions 
for future work are presented. 

6.1 CONCLUSIONS 
The purpose of this thesis was to make a survey over the present situation at Sandvik Coromant 
AB, when it comes to work in support systems for administration. It should contain how the 
systems are both perceived and used. From the survey, root causes for possible problems ought to 
be identified and suggestions to overcome them are to be presented. This section presents an 
overview of the present situation, identified problems with root causes and suggestions on how to 
start with improvements at this state. 

Current work situation is affected by stress. Employees feel that there is none or little time for 
administration, as they can not get a longer period of time to perform their duties. Administration 
is taken care of when there is time. The administrational duties are often seen as something that 
always can be done later, which amplifies the former situation.  

Another cause for stress is the big flow of e-mail within the company. This is due to unclear 
policies on how employees should communicate through e-mail, making people uncertain on 
how to act in different situations. 

The support organisations for the systems are seen as inadequate, since short manuals and 
educational training are not always sufficient. Some manuals are not regularly updated, and 
courses for support systems are more addressed on technical issues instead of practical matters. 
With this lack, employees find their own solutions to arisen problems. Either they found other 
ways in and around the systems, or they ask a co-worker. This co-worker, if good, can become an 
unofficial superuser. This might be built up during several years, and be accepted or not by the 
co-worker. All this is due to lacks at the implementation stage, where the supposed support from 
headquarters has not been enough. It seems no employees have been involved in what systems to 
use, what kind of support system users’ demand and how to practically use the system. Without 
proper support, the systems have not been completely accepted and used as they are supposed to. 

There are different ways of working in the support systems, as several departments have 
developed their own solutions. This is shown as sub-optimizing, where solutions best for a 
department are used instead of what is best for the whole company. All this happens because of 
the lack of outspoken common ways of working with administration within Sandvik Coromant 
AB, as no one really knows what is expected from them. 

Administration is something several persons in different job positions complain about. This is 
usually well founded, as some duties might not be asked for or systems not working as they 
should. But in some cases it is mere complaints without good reasons. It seems easy to complain 
about something that is seen as en extra assignment, or appears to be demanding since given 
education was not enough. A number of employees have the attitude that administrational work 
that someone else could do better, should be done by that person instead. Because of that, people 
do not focus on learning systems and try to delegate duties, receive assistance or simply complain 
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about it. This complaining about support systems for administration, and administration in 
general, is commonly accepted within the whole organisation. This seems to be part of the 
company culture; administration and suggestions from headquarters are accepted to be 
complained about. 

At the implementation stages of support systems, there has been little information on benefits of 
using systems and reasons why to use them. Top management have not always been able to 
explain why a system is to be used, and what everyone involved in a new system benefits from it. 
This makes people become uncertain on why to use a system, and systems are seen as an extra 
work load instead of an efficiency increaser. There is also a lot of frustration amongst employees, 
which comes from systems not always constructed or modified to fulfil the needs and situations 
of data input users. Especially when support systems have problems with technical errors or have 
a non-user friendly interface, the frustration is enlarged. 

To start get away from the current situation, top management have to discuss resources for 
improvement projects. After that, prioritized projects can be carried out. The recommendation is 
to start with the five suggested solutions: creating an e-mail policy, create a checklist for new 
employees on what to know regarding support systems, discuss and write down clear 
responsibilities for administrational duties, work in a structured way with improvements by 
introducing theme teams and evaluating the present support organization of assistants. With a 
relatively small input, these projects will have a large impact on several of the identified 
problems. According to DMAIC, this is the best way to start with improvements in a company as 
it can show that improvements do help. Afterwards, after evaluation and results communicated to 
the whole company, other projects can be embarked upon with support hopefully from both top 
management and employees. More details can be found in Section 4.1.4, where benefits from 
suggested projects are more vividly explained.  

To avoid these kinds of problems in the future, it is important for headquarters to involve the 
input data users in the system selection stage, so that people who are supposed to work with the 
systems are allowed to give their points of views. Other variables than financial should be 
considered within an investment analysis, like possible stress effects and additional support. For 
Sandvik Coromant AB it is important to listen to employees and their ideas. They have many 
opinions and suggestions on how to make the company become better and run smoother. There is 
a will to change within the company, but it if there is to be a general acceptance, changes should 
be discussed, affected and accepted by co-workers. Top management should also strive actively 
to encourage improvements of quality in all aspects, both against customers and their own 
employees. 

6.2 DISCUSSION 

6.2.1 Generalization of results 
This material and these results are valid at Sandvik Coromant AB in Sandviken, but a 
generalization can surely be made to other companies. Especially other companies within the 
Sandvik group, which are in the same position with a relation to the headquarters proposing 
systems to use. Some of the systems are not used on other locations than Sandviken, which make 
Sandvik companies in Sandviken the closest group interested of the results in this thesis. 
Companies in other businesses, but in similar positions, can surely find parallels to their own 
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employee situations. These results may therefore be directly applicable in their businesses, both 
identified problem areas and improvement projects. 

6.2.2 DMAIC as a way of working 
All work with this project has been done according to the DMAIC way of working, a structured 
way of dealing with improvements. It has given a firm framework to work along, which has been 
helpful throughout this project. When using a structured methodology, it is easy to plan different 
activities and especially in what order to work in. DMAIC is a good form of project, but as the 
thesis demands a scientific approach the final work is a compromise between them. Therefore it 
might be difficult seeing this thesis as a pure improvement project or a pure scientific report, 
since it is a mixture of them both. There is a difficulty with working with a compromise of two 
approaches, and that is to know how much to take in from them. The two last phases, improve 
and control, are done theoretically and are presented as suggestions. With less scientific writings, 
some of the suggestions could have been approved, undertaken and evaluated. But acting less as a 
DMAIC project, the thesis could have gained a higher recollection of an academic report, with a 
well-thought-out disposition. Nevertheless, the authors of this thesis find this balance satisfying 
with parts from both approaches. Readers can, in detail, follow how the different phases were 
carried out chronologically. 

Six Sigma and DMAIC contain a variety of tools applicable for both qualitative and quantitative 
data. Tools from the different phases have been used, and everyone chosen has fulfilled different 
needs of the project. Overall, working in a structured way with an extensive toolbox has created 
opportunities for this project to generate useful and applicable solutions to identified problems. 

6.2.3 Criticism to sources and methodology 
There is always a risk of using material that is not totally correct or comes from unreliable 
sources, including both written and spoken sources. In order to minimize misunderstandings of 
interviews, all of them where recorded, written down and sent to participants for confirmation. 
By working this way, all qualitative material gains higher reliability and hopefully free from 
misinterpretations. The authors of this thesis believe employees were as honest as possible when 
they were asked questions in both questionnaires and focus groups. Regarding written sources, 
the authors have used several books of information in order to gain their own understanding and 
minimizing influence from possible incorrect sources. 

The authors of this thesis believe that the overall validity should be seen as high. The whole 
survey has been done within the demarcations, and every question asked can be derived from the 
purpose of the thesis. Also the reliability should be seen as high, since employees have presented 
similar thoughts in both the questionnaire and the in-depth interviews. 

One source of errors could be misinterpretations of diagrams and numbers. In order to get correct 
interpretations, the authors first analysed them separately and then together. In that way, it could 
be easier to identify misunderstandings. Also, the authors have the same educational background, 
which could affect some analyses and influence discussions. 
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6.2.4 Future work 
The authors of this thesis hope that Sandvik Coromant AB will undertake measures to improve 
the administrational situation. A good start would be with the five presented improvement 
projects, and that the work will inspire others in the organization to work with positive changes. 
There are many suggestions amongst employees and enclosed in this thesis, that could increase 
the overall efficiency. With the right amount of resources, and support from top management, 
there are no limits on how well Sandvik Coromant AB can run. It is also important to do follow-
ups on projects, and especially the first ones performed. They will set expectations on other 
potential projects, and lessons from pilot projects must be identified, presented in clear ways and 
widely communicated. It is especially important for the company to start working with 
improvements in a structured way, as it would become much easier with support and actual root 
causes, not symptoms, would be taken care of. For this, the department of quality assurance 
within the Tooling group, TSQ, could be a great support when creating routines and ways of 
working. 

It would be interesting to do a follow-up survey after six month or a year after taken actions. In 
that study, employees could be asked about how their work situations have changed after the pilot 
projects. Also, a deeper study of the support organization with assistants, and how they as a team 
could work more efficient would gain the company. In such a study it would be very important to 
involve managers, assistants and Human Resources, as it involves so many people and 
everyone’s opinions are important. 

As today, there is no data on how other Sandvik companies deal with these questions of 
perceived administrational work situation. As a master thesis, it would be appropriate to examine 
other companies within Sandvik and compare against the Coromant situation. Even a process 
mapping at the headquarters would be suitable for master thesis students, so that variables when 
deciding to use support systems in general could be identified. In that way, headquarters would 
gain a great support when thinking of introducing new systems for Sandvik companies. 
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APPENDIX 1 
Note! This is an extract from the ten paged questionnaire used in this master thesis to collect data 
from managers, assistants and employees regarding administration and support systems.  

Page 1

ADMINISTRATIVA STÖDSYSTEM

DETTA AVSNITT SYFTAR TILL ATT UNDERLÄTTA STATISTISKA ANALYSER AV OLIKA STÖDSYSTEM OCH
IDENTIFIERING AV PROBLEMORSAKER. OM DU INTE ARBETAR NÅGONTING I SYSTEMET KAN DU GÅ

VIDARE TILL NÄSTA SIDA.

9. HUR MYCKET ARBETAR DU MED SAP PER MÅNAD?
INGENTING 0-0,5 TIM 0,5-2 TIM

SAP

2-4 TIM 4-8 TIM
MER ÄN 8 TIM,

NÄMLIGEN ____ TIM

10. HUR STOR DEL AV DEN TOTALA TIDEN DU ARBETAR I SAP ANSER DU VARA DIREKT
RELATERAT TILL DINA UPPGIFTER SOM CHEF/ASSISTENT/MEDARBETARE?

0-20 % 21-40 % 41-60 % 61-80 % 81-100%

11. HUR OFTA UPPLEVER DU ATT DU HAR PROBLEM MED SAP?

ALLTID ALDRIG

13. VEM KONTAKTAR DU OFTAST VID PROBLEM I SAP (FLER SVAR MÖJLIGA)?

KOLLEGA ASSISTENT HELPDESK (61888)

EKONOMIAVDELNINGEN ANNAN _______________

14. HUR MÅNGA UTBILDNINGSDAGAR HAR DU ERHÅLLIT I SAP?

0 ST 1-2 ST 3-5 ST 6-8 ST FLER ÄN 8 ST

15. ANSER DU ATT UTBILDNINGEN VARIT TILLRÄCKLIG FÖR ATT TÄCKA DITT KUNSKAPSBEHOV?

JA NEJ INGEN UPPFATTNING

OM INTE, VAD SAKNAS? _________________________________________________

16. VAD ANSER DU OM SAP I SIN HELHET?

SETT TILL FUNKTIONALITET:

SETT TILL ANVÄNDARVÄNLIGHET:

MYCKET BEGRÄNSAT MYCKET BRA

MYCKET BEGRÄNSAT MYCKET BRA

KOMPLETTERA GÄRNA MED ÖVRIGA REFLEKTIONER ANGÅENDE HUR DU ANVÄNDER OCH UPPLEVER SAP:

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

VAR GOD VÄND

12. VAD UPPLEVER DU ÄR DET STÖRSTA PROBLEMET?

_________________________________________________________________
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APPENDIX 2 
Note! This is an extract from the nine paged process mapping used in this master thesis for 
mapping tasks within support systems amongst managers and assistants. 

A total of nine processes within the six major support systems for administration were identified 
and presented in a process mapping chart. All activities within a process were mapped and 
labelled with a responsible person, which can be shown in the figure below. Inside parentheses 
are the responsible persons or departments for an activity. If it says “Automatic” it means the 
system itself performs an action. If an activity is within borders, it means another system is used 
to carry out that instruction. 

E-mail

IT Requisition
Cancellation Process

Approved?

IT Cancellation
(Co-worker/Assistant/Manager)

Make IT Requisition
(Assistant/Manager)

Approval Decision
(Manager)

Order to IT Dep.
(Automatic)

Acknowledgement of 
Order Reception to 

Requestor
(IT Dep.)

YES (IT)

Closure Notification 
to Requestor

(IT Dep.)

Notification to 
Requestor
(Automatic)

Notification to 
Requestor
(Automatic)

YES

NO

Account Change 
Order to SIT
(Requestor)

Acknowledgement of 
Order Reception to 

Requestor
(SIT)

Closure Notification 
to Requestor

(SIT)

Order to SIT
(Automatic)

Acknowledgement of 
Order Reception to 

Requestor
(SIT)

Closure Notification 
to Requestor

(SIT)

YES (Personnel)

Lotus Notes
Service Order

Change User 
Preferences in 

Lotus Notes 
Databases
(Requestor)
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APPENDIX 3 
These are the graphs from the questionnaire representing usage of different support systems. 
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APPENDIX 4 

 
These intervals contain information only from the main group of managers and assistants. 

If the 95 percent confidence interval covers point zero then there is no evidence that there is a 
significant difference between the two grades on the same program, set by the same person. If 
point zero is excluded from the interval then there is a 95 percent certainty that there is a 
difference within each sample, meaning that at least 95 percent of the population believes that 
one grade is better that the other. Which grade is better depends on whether it is positive or 
negative number in the interval and which grade is subtracted from the other. In all samples 
above, the operational grade is subtracted from the functional grade. Hence, if the interval is 
positive then the functional grade is generally higher and vice versa. 
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APPENDIX 5 
These are the graphs representing employees’ possibilities to influence. 

 

- 76 - 



- APPENDICES - 

APPENDIX 6 
These graphs show degrees of meaningfulness, challenges and stress in employees’ work situations. 
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APPENDIX 7 
Note! This is an extract from the 13 paged affinity diagram collection used in this master thesis to identify problems and larger 
problem areas. 

The group of boxes with italic writing represents the third level. These form the second level which together becomes a group name. 
All group names together create the total group name, which can be presented as “problems regarding support systems”. This is then 
turned into a question to make an easier presentation of the material. 

Difficulties in 
understanding system 
structure and interface

Diverse and long ways 
to find wanted data 

within systems

Problems regarding support systems

Systems with their 
adherent information 
are scattered in the 

computer structure of 
Sandvik

Inefficient ways to 
wanted data within 

systems

Unknown 
environments in new 

systems

Unclear structure in 
some systems

Material for follow-up 
are missing in some 

cases 

Several incompatible 
system generates lack 

of efficiency

Technical difficulties 
with systems

Technical programs 
within systems

Problems with 
undertaking 

administrational 
work outside office

IT Req. generates 
several problems

Problem for users of 
IT Req.

Unwanted side 
effects of IT Req .

Perceived increased 
work load because of 

support systems

Use of several systems 
creates both long time 

for learning and time for 
swapping between 

systems

Creates extra work 
because of 

incompatibility between 
systems

Efficiency losses due to 
imperfect usage of 

capacity  
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APPENDIX 8 
Note! This is an extract from the 22 paged tree diagram collection used in this master thesis to 
find solutions to present situation, and find what solutions to implement first. 

This first figure shows an overview of all improvement suggestions, merely as solution areas. 
The second figure shows next level in the tree diagram, with more hands-on solutions within a 
solution area. In this case “Well worked out educations” is the area. 

Tree diagram – level one to two
Overview

Well worked out educations

A good and efficient way of 
working with administration

Explicit responsibilities within administration

Well worked out and accepted educational plans

Good routines for organizational communication

Routines for IT requisitions that works

No complaints that do not go directly to resonsible

Compatible system to raise efficiency

Acceptans for support systems in the long run

High degree of usage of software and hardware

Good support when working in support systems

Good routines for collecting information

Enough time for administrational duties

Possiblities to affect one’s own administrational 
work situation

Experienced users

Sufficient support for administrational duties

Efficient ways to information in systems and 
regarding them

Employees positive to changes

Outspoken common way of working with 
administrational duties

Systems intuitive for users

Faultless working support systems

Understanding of benefits with support systems at 
introduction
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Tree diagram – level two to three

Follow up through 
course evalutations

Adjust course contents 
to whom who orders

Well worked out educations
 

Use ”real world” cases 
for practice, and also 

actual cases

Educations shall contain 
information on how to 

obtain help after finished 
course (Short manuals, 

support)

Instructors that are 
teachers, not just 

experts

Make sure education 
can be given after 

implementation

Courses are to be held 
at customer demand

Systems and course 
material shall 
correspond

Co-operate with course 
responsible for 

adjustments according 
to explicit specifications  
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APPENDIX 9 
This is the matrix diagram used to find connections between problems and solutions. Next page shows the second matrix. 
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Lack of routines for 
communication between different 

parts of the company 1 3 5 1 3 5 1 5 1 16
Demanding process to attain 
information for one's own use 1 3 5 1 5 3 1 1 3 1 3 1 19

Non-frequent users 3 1 1 1 1 5 3 1 1 5 1 1 1 19
Lack of support in order to 

manage systems 4,5 4,5 1,5 1,5 1,5 1,5 7,5 1,5 1,5 1,5 4,5 1,5 1,5 1,5 1,5 24
Inadequate content within 

educational programs 7,5 4,5 1,5 4,5 1,5 1,5 1,5 4,5 15
Lack of educational structure for 

employees 3 1 5 1 3 1 1 1 6
Questioning of system usage 1 3 1 3 3 1 1 1 1 3 1 1 5 24

Weak support amongst 
employees when implementing 

new systems 4,5 1,5 1,5 1,5 1,5 1,5 1,5 7,5 1,5 4,5 7,5 28,5
IT Req. generates several 

problems 1 1 3 1 1 1 3 1 1 8
Several incompatible systems 

generates lack of efficiency 5 1 3 1 1 1 1 1 1 1 16
Difficulties in understanding 

system structure and interface 3 1 1 3 3 3 3 1 1 5 1 1 23

Technical difficulties with systems 1 1 1 1 5 8
Diverse and long ways to find 
wanted data within systems 3 1 1 3 3 5 1 13

Unwanted variation on how to 
deal with common 

administrational tasks 3 3 1 1 1 1 1 3 1 5 1 13
Lack of explicit routines for some 

administrational duties 1 3 1 1 3 1 1 5 11

Insufficient time for administration 1,5 4,5 1,5 1,5 1,5 7,5 7,5 1,5 4,5 1,5 27
Constant increase of workload 

that is not requested 5 1 1 1 1 5 1 1 1 1 13
Inofficial everyday complaining 1 3 5 1 3 1 1 3 1 1 3 1 3 3 26
Negative perception of changes 

in work 3 3 1 1 3 1 5 3 1 5 1 3 23
41 25,5 15 25,5 7,5 12,5 15,5 8,5 14 36 20 26,5 44 17 25 22 16,5 24,5 12 12,5 27

Feasability 60 80 60 100 60 20 20 40 60 60 40 60 60 40 60 40 20 60 40 20 60
Total 24,6 20,4 9 25,5 4,5 2,5 3,1 3,4 8,4 21,6 8 15,9 26,4 6,6 15 8,8 3,3 14,7 4,6 2,5 16,2

Priority 3 5 2 4 1

Problem

So
lu

tio
n
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Total
Lack of routines for 

communication between different 
parts of the company 3 1 5 1 1 1 12 33

Demanding process to attain 
information for one's own use 3 1 4

Non-frequent users 3 1 1
Lack of support in order to 

manage systems 1,5 1,5 7,5 10,5 60
Inadequate content within 

educational programs 1,5 7,5 9 30
Lack of educational structure for 

employees 5 3 8
Questioning of system usage 3 3 1 1 1 9 21

Weak support amongst 
employees when implementing 

new systems 4,5 4,5 1,5 1,5 1,5 13,5 24
IT Req. generates several 

problems 1 1 1 1 4 19
Several incompatible systems 

generates lack of efficiency 1 1 6
Difficulties in understanding 

system structure and interface 1 3 3 1 3 11

Technical difficulties with systems 1 1 8
Diverse and long ways to find 
wanted data within systems 1 1

Unwanted variation on how to deal 
with common administrational 

tasks 1 5 5 1 3 1 3 3 22 48
Lack of explicit routines for some 

administrational duties 3 5 3 5 5 21

Insufficient time for administration 1,5 1,5 1,5 1 5,5 17,5
Constant increase of workload 

that is not requested 1 1 1 3 1 7 11
Inofficial everyday complaining 1 1 3 1 1 1 1 9 32

Negative perception of changes in 
work 5 3 1 1 10 16

17 26 21 20,5 17,5 13 19 17 13,5
Feasabilit

32
5 12

9

35

2 12

37

y 60 80 60 80 80 80 60 80 100
Total 10,2 20,8 12,6 16,4 14 10,4 11,4 13,6 13,5

Priority 8 1 5 2 4 7 6 3 3

Problem

So
lu

tio
n

 
Note! This is an extract of the total second matrix including almost forty improvements.  
The improvements, or solutions, in this abstract are the ones selected for further investigations. 

Presented in these two matrix diagrams, problems are put on the left side and solutions are at the 
top of the matrix. In order to see possible connections, problems are matched against solution one 
at a time. Depending on how strong a correlation is, different numbers are given to show how 
much a solution can solve a problem. At the bottom of the matrix, a first summary is made. 
Below that, feasibility, another summary and a priority list are shown. Feasibility means the 
possibility to undertake and implement a solution within a reasonable time perspective and 
resources. The column to the right shows a summary of the problems. If a problem ends up with a 
very low number, it means present solutions can not remove this obstacle and other solutions 
have to come in consideration. This reasoning can also be used in the summary below; a solution 
with low points indicates the solution will not contribute much towards present problems. 
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APPENDIX 10 
Presented first are all investments that are hard to get a direct financial return on investment. 
Some economical savings can be made if calculating that project creates a more efficient use of 
time spent on administration, giving less hours put on administration. Most savings are though 
intangible, like less stress within the organisation and better support.  

Secondly presented are all the investments that can show a direct financial return on investments. 
If these improvements would be implemented, an estimated accumulated annual saving would be 
between 460 000 to 560 000 SEK. If adding an inventory of present usage of licenses for 
computers and systems at the company, the annual saving would increase as several computers 
and systems are not used but paid for. In conclusion: if all suggested solutions were carried out 
together, the first annual saving would be between 150 000 SEK and 450 000 SEK, and even 
more if license and computer costs were investigated. 

Theme Teams     
      
Number of Employees: 5 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 4 [1 and up/year/user]  
      
Cost of Theme Teams: 4 000 [SEK/team] 
Implementation Cost: 48 000 [SEK] 
  (Two people working 80 hours) 
      
Owner Cost: 6 000 [SEK/year] 
  (One person working 20 hours/year) 
   

For theme teams there is an implementation cost of 48 000 SEK, with an average cost for every 
project of 4 000 SEK. To maintain these teams, one person would have to work about 20 hours 
per year. This results in an owner cost of 6 000 SEK annually. 

   

E-mail Policy   
   

Number of Employees: 5 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 10 [1 and up/year/user]  
   
Cost of Creating Mail Policy: 10 000 [SEK] 
Implementation Cost: 39 900 [SEK] 

  

(450 employees take part of policy, two 
persons inform for 24 hours each and smaller 
system changes are sent to SIT estimated to 
12 000 SEK 

   
Total Cost: 49 900  
   
   
Owner Cost: 2 400 [SEK/year] 
  (One person working 8 hours/year) 
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Creating a e-mail policy will have a total cost of about 50 000 SEK, where writing policy will 
cost 10 000 SEK and implementation costs 40 000 SEK. To withhold the policy, and update 
when necessary, one person is appointed to work one day per year, with an annual cost of  
2 400 SEK.  

   

Cooperation with Course Responsible  
   
Number of  Employees: 10 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 4 [1 and up/year/user]  
   
Total Cost of Adjusting Courses: 8 000 [SEK] 
Implementation Cost: 4 000  
  (10 people working 2 hours/year) 
   
Total Cost: 12 000  
   
   
Owner Cost: 8 000 [SEK/year] 
  (10 people working 4 hours/year) 
   

A total cost of cooperating with course responsible is around 12 000 SEK, and to at least 
withhold that education level ten persons have to work half a day each working for 
improvements, resulting in a owner cost of 8 000 SEK. 

   

Better Manuals   
   
Number of  Employees: 5 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 80 [1 and up/year/user]  
   
Total Cost of Adjusting Manuals: 80 000 [SEK] 
Implementation Cost: 4 000 [SEK] 
  (5 people working 4 hours) 
   
Total Cost: 84 000  
   
Owner Cost: 8 000 [SEK/year] 
  (5 people working 8 hours/year) 
   

To gain better manuals, system owners have to be thorough in their work of identifying the 
employee’s needs on what a good manual should contain. A total cost of making better manuals 
is around 84 000 SEK, with an owner cost of roughly 8 000 SEK per year. 

Creating Checklist for New Employees  
   
Number of  Employees: 8 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 4 [1 and up/year/user]  
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Total Cost of Creating Check List: 6 400 [SEK] 
Implementation Cost: 6 400 [SEK] 
  (8 people working 4 hours) 
   
Total Cost: 12 800  
   
Owner Cost: 6 400 [SEK/year] 
  (8 people working 4 hours/year) 
   

Creating checklist for new employees would cost around 13 000 SEK to create, and roughly 
6 000 SEK per year for continuous improvements. 

 
Adding Administrational Responsibilities into Position Descriptions 
   
Number of  Employees: 2 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 40 [1 and up/year/user]  
   
Cost of Enlarging Position Descriptions: 16 000 [SEK] 
Implementation Cost: 18 900 [SEK] 

  

(63 managers and assistants identify 
administrational responsibilities, write 
them down and forward to 
responsible during one hour) 

   
Total Cost: 34 900 [SEK] 
   
Owner Cost: 2 545 [SEK/year] 

  

(All managers checks with 
subordinate managers a couple of 
minutes once a year and 2 people 
check 4 hours/year) 

   
It would cost about 35 000 SEK to add all managers and assistants administrational 
responsibilities into their position descriptions. An annual owner cost of 2 500 SEK would also 
be present. If all employees were to add administrational responsibilities, the cost would be about 
167 000 SEK in total, as it would take one hour from each employee to write down 
responsibilities and send them their managers. 

These are the second sort of investment, the ones who can show on a direct financial return. 
 

Effective usage of systems amongst managers  

System: Projus  
Cost of License: 440 [SEK/employee/year] 
Number of Users: 30 [1 and up]  
Cost of Manager: 300 [SEK/hour] 
Number of Hours: 20 [1 and up/year/user]  
Cost of Superuser: 200 [SEK/hour] 
Number of Superusers: 6 [1 and up]  
Speed ratio: 1,1 [1 and up]  
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(E.g 1 mean a superuser and an employee 
work at the same pace) 

  

(E.g 2 mean a superuser can do the work of 
two employees during the period of time it 
takes for an employee) 

Efficiency by Superuser: 0,9 [Percentage] 

  
(E.g 0,9 mean a superuser make a 10% 
efficiency by increased learning) 

Accumulated Time Superuser: 16,36 [Hours/year] 
Accumulated Free Time Manager: 600 [Hours/year and total] 
   
Cost All Managers 193 200 [SEK/year] 
Cost Superuser Group 100 822 [SEK/year] 
Difference: 92 378 [SEK/year] 
   
Cost Superuser Group + all Licenses: 114 022 [SEK/year] 
Difference: 79 178 [SEK/year] 
   

As an example of the effective usage of systems amongst managers, Projus is used. If Projus 
could be removed and all tasks delegated to a superuser from the 30 managers using it, it would 
save just more than 90 000 SEK if the licenses are removed as well. Otherwise, it would save 
almost 80 000 SEK. 

   

Effective usage of systems amongst employees 

System: SAP  
Cost of License: 1100 [SEK/employee/year] 
Number of Users: 150 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 6 [1 and up/year/user]  
Cost of Superuser: 200 [SEK/hour] 
Number of Superusers: 6 [1 and up]  
Speed ratio: 1,2 [1 and up]  

  (See earlier for explanation) 
Efficiency by Superuser: 0,9 [Percentage] 

  (See earlier for explanation) 
Accumulated Time Superuser: 4,50 [Hours/year] 
Accumulated Free Time Employee: 900 [Hours/year and total] 
   
Cost All Employeess: 345 000 [SEK/year] 
Cost Superuser Group: 141 600 [SEK/year] 
Difference: 203 400 [SEK/year] 
   
Cost Superuser + all Licenses: 306 600  
Difference: 38 400  
   

If there would be an effective use of all licenses amongst employees, there could be an annual 
saving of a little more than 200 000 SEK. The system used as an example is SAP. This presumes 
all duties can be done by superuser, and if licenses can not be removed the annual saving will go 
down to merely 38 000 SEK. 
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Assistants or Co-workers performing administrational duties 

System: PeopleSoft 
Cost of License: 65 [SEK/employee/year] 
Number of Users: 400 [1 and up]  
Cost of Employee: 200 [SEK/hour] 
Number of Hours: 1 [1 and up/year/user]  
Cost of Superuser: 200 [SEK/hour] 
Number of Superusers: 6 [1 and up]  
Speed ratio: 1,5 [1 and up]  

  (See earlier for explanation) 
Efficiency by Superuser: 0,85 [Percentage] 
  (See earlier for explanation) 
Accumulated Time Superuser: 0,57 [Hours/year] 
Accumulated Free Time Employees: 400 [Hours/year and total] 
Accumulated Time All Superuser: 227 [Hours/year and total] 
   
   
Cost All Employees 106 000 [SEK/year] 
Cost Superuser Group 45 723 [SEK/year] 

Difference: 60 277 [SEK/year] 
   

Peoplesoft is used as an example in this question of having employees perform seldom duties, or 
letting assistants perform the duties. If a license cost is low, the annual saving would be 60 000 
SEK, depending on if the assistants have the time. One efficiency cost lies in the higher pace 
things could be done by someone who is not a non-frequent user. With a system with higher 
license cost, the saving would be greater. 

   

Hiring more assistants   
   
Number of Managers: 53 [1 and up]  
Cost of Manager: 300 [SEK/hour] 
Number of Hours: 47 [1 and up/year/manager 

(Data from the questionnaire, where managers claimed 70 % of all administration had to be done by them. 
This indicate about one third or fourth can be delegated. As managers claim to put almost four hours per week 
on administration, one hour per week can be delegated from all managers if counting low. On a year basis it 
means 47 hours per manager.) 

   
Accumulated Number of Hours: 2491 [1 and up h/year] 
   
Number of Assistants: 1 [1 and up]  
Cost of Assistant: 200 [SEK/hour] 
 420000 [SEK/year] 

  
(Based on 2100 h/year and a 
cost of 200 SEK/hour) 

   
Total Cost of Managers Administration: 747 300 [SEK/year] 
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Total Cost of Delegating Parts of Administration: 537 300 [SEK/year] 

  

(One full-time assistant working 
2100 hours and remaning 391 
hours are still done by 
managers) 

   
Total Cost of Delegating Administration: 498 200 [SEK/year] 

  

(One full-time assistant working 
2100 hours and remaning 391 
hours are done by other 
assistants) 

   
Difference Partly Delegation: 210 000 [SEK/year] 
Difference Delegation: 249 100 [SEK/year] 

   
If releasing one hour of administration from all managers to a new employed assistant, the annual 
saving would be between 200 000 SEK and 250 000 SEK. This is true due to the different hour 
rates between managers and assistant. If other aspects are taken to consideration, like the 
increased efficiency in getting higher understanding for systems and less time to perform mutual 
duties, the annual saving could be more than 300 000 SEK. This is presented in the table below. 

   
Speed ratio: 1,1 [1 and up]  

  (See earlier for explanation) 
Efficiency by Superuser: 0,95 [Percentage] 
  (See earlier for explanation) 
Accumulated Time Assistant: 2151 [1 and up h/year] 
 
Difference if consideration is taken to Speed ratio and Efficiency 
   
 317 036 [SEK/year] 
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APPENDIX 11 
Note! This is an extract from the seven paged process decision program charts used in this master 
thesis to facilitate implementations of suggested improvement projects. 

In a process decision program chart all activities involved in a specific process are written down. 
As can be seen in this chart, activities form the middle line and are coloured yellow. When all 
activities have been put in order, different risks and scenarios of what can happen are created. 
This can be seen in boxes closest to activities, coloured red. After potential obstacles have been 
identified, solutions on how to handle risks and minimize their effects are made. These can be 
seen as the boxes closest to the previous ones, coloured green. From this chart, the main 
problems and solutions can be seen and taken into consideration at an implementation stage. 

Clear responsibilities for everyday duties
No clear 

responsibilities 
regarding 

administration

Assign 
resources to the 

projects

Appoint project 
responsible

Appoint a 
project group

Analyze the 
master thesis

Discussion 
groups 

regarding 
responsibilities

Update the 
position 

descriptions and 
other company 

documents

Inform the 
organization 

about the new 
responsibilities

Follow-up and 
update

Present state

- No adequate 
resources are 

available

- No preferred 
candidate

- Wrong person 
is picked
- No one 

undertakes the 
responsibility 

- Hard to find 
volunteers

- Unmotivated 
members

- Hard to find 
proper mix

- Insufficient 
overview

- Incorrect facts
- Need for more 

information

- Not enough 
information
- Subjective 

thoughts 
interfere

- No useful 
documents to 

update
- Hard work to 

update all 
position 

descriptions

- Information 
does not reach 

everybody
- Unclear 
purpose

- No responsible 
person for the 

update
- Follow-up is 
thought of as 
unnecessary

- Prioritize 
resources in the 
projects favour

- Evaluate 
candidates

- Select the most 
motivated 
candidate

- Justify the 
project

- Thorough 
screening 
process

- Select different 
backgrounds

- Use only as a 
foundation
- Contact 
authors of 

master thesis
- Complete with 
own research

- Make sure 
enough 

information is 
gathered
- Involve 

external parties
- Use objective 
management 

tools

- Encourage 
usage of 
company 

documents and 
position 

descriptions

- Explain the 
purpose well

- Make 
managers in the 

organization 
responsible for 

spreading 
information 

- Make updated 
part of the 

responsibility
- Plan for the 

follow-up early 
in the project

Identify and 
define 

administrational
responsibilities

- There are no 
outspoken 

responsibilities
- Unclear 
position 

descriptions 
today

- Unclear 
directions from 

management

- Involve 
management for 

guidelines
- Get 

management 
approval after 

identifying

Clear and 
outspoken 

responsibilities
Wanted state
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